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IMPROVED FLOODWAY FOR WAREHOUSES.

It is frequently the case, when small conflagrations break
out in buildings, that the water thrown in to extinguish the
fire does more damage than the flames themselves. Pe rco-
lating through flooring, itdeluges the apartments and th eir
contents below, ruining plastering and soaking goods and
furniture, often despite the efforts of the insurance patrol to
save the latter from injury. The same takes place when,
through freezing or other caus-
es, the water pipes burst, in

in case of pipes bursting from frost or otherwise, which, if
not checked immediately, would cause great damage both to
building and property contained therein. And furthermore,
the leader from the eaves may be turned inward, so as to
conduct the water from the roof into the pipe or pipes, and
thereby utilize them and save the additional cost of a full
length leader, as ordinarily applied to the outside of build-
ings.

case of an overflow of tanks,
basins, etc., or when bad leaks
occur in the roof, necessitating
considerable outlays for re-
pairs or to cover the losses.

The invention illustrated in
the annexed engraving has for
its object the prevention of
this flooding. It consists of a
metallic pipe, A,"leading con-
tinuously from the top floor of
the building to the street sew-
eror drain. Metallic water ways
or collecting basinsare sunk in
eachfloor atthe point wherethe
pipe passesthrough, and these
communicate with the pipe by
a suitable openingin thelatter,
which is covered with wire
gauze in order to prevent the
entrance of obstacles. Each
basin is provided with a grated
cover, as shown in Fig. 2,
which, being flush with the
floor, will enable the whole
floor space to be occupied. If
desired, the leader from the
roof may be turned inward
and also connected with the
pipe (avoiding the use of an
outside leader), extending the
full hight of the building, and
allowing the same to be built
in the walls or otherwise, so
astobe out of sight.

The use of the invention is
graphically told by our large
engraving. The water, instead
of accumulating on the floor
and finally making its way
through, asis shown to be the
case in the building on the
right, runsinto the basins and
thence down the pipe. As
many pipes as may be desired
can be employed, suitable di-
agonal connections led across
the cellar serving to attach
their lower ends to the sewer
conduit.

Fig. 3 illustrates a form of
water way or basin which is
provided with a swinging
valve, A, to prevent back flow
of air or water. The valveis
rubber-lined at the edges.

Thepatentee, in his circular,
gives the following informa-
tion:

1. The object of this inven-
tion is to provide a means of
preventing warehouses and
other buildings from being
flooded in case of fire, as is
now commonly the case when
a fire breaks out in any of the
upper stories of a building
and thereby to save a large
amount of goods, which might
otherwise be destroyed by water soaking through the floors
to the rooms below, often, despite the efforts of the insu-
rance patrol, exceeding the damage done by the fire itself,
thereby reducing the risk to a considerable extent.

2. It is an auxiliary to the fire department, as firemen can
more readily get at, handle, and safely dispose of goods and
valuables, on the floor where the fire exists (without scut-
ling), at the same time rendering the covering of the goods,
or the removal of the same from the floors below, in most
cases entirely unnecessary, facilitating generally the saving
of goods and valuables, as well as time and labor.

8. The invention also provides a means of escape for watet
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4. It is always ready for use without any personal aid, and
requires but little or no attention in any building, whether
occupied or not. The arrangement is such that no impure
air can enter the building from the main pipe.

5. Italso affords protection toexpensive ceilings, valuable
furnitare, and other property, in case of an overflow of ba-
sins, tanks, etc. It is also a protection in case of bad leaks
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occurring in roofs.

6. The apparatus is simple,
complete, and effective, and
can be applied to buildings of
any description, old or new,
in any part of the floors or
walls, without the slightest
injury, so that the whole can
be occupied asthough it did
not exist. It simply has the
appearance of a register,which
can be made as ornamental as
desired, at so smallan expense,
and with so little trouble, that
property owners generally
(both real and personal) should
not fail to give it their imme-
diate attention.

In short, it is the one thing
substauntially needed for the
purposes herein set forth and
described, principally in cases
of fire. Architects, builders,
insurance companies, and the
public generally are respect-
fully invited to examine the
same.

Patented through the Scien-
tific American Patent Agency,
July 6, 1875, by Mr. John H.
Morrell. Patents have also
been secured in Europe and
Canada. For further particu-
lars address or apply at The
Morrell Storage and Safe De-
posit Buildings, corner Fourth
avenue and 32d street, New
York city, where it can be
seen in use.

Satety Valve Tests,

A committee appointed by
the Board of Supervising In-
spectors of Steam Vessels
begin a test of steam boiler
safety valves, at the Washing-
ton Navy Yard, on the 13th
inst. All valves presented
must have a uniform area of
opening of five square inches,
and will be submitted to the
following trials (in competi
tion):

1. Capability of discharging
any excess of steam above a
fixed working pressure.

2. The limits of pressure
within which the valve will
open and close.

8. Uniformity of action at
different pressures.

4. Reliability of action un-
der continued use.

5. Simplicity of arrange-
ment and facility of manage-
ment.

The valves will be tested
at a pregsure of not less than
twenty nor more than eighty
lbs. to the square inch, and
are not required to be provided
with an inclosing case. All
valves must be operated by the pressure of the steam, and
the greatest diameter of opening for double seated valves
will be the same as for single seated valves, The flange for
attaching to boiler must be eight inches diameter—flat face,
without bolt holes.
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THE French government is considering a project for con-
structing a canal, by which the vineyards of the Rhone may
be flooded as a remedy for the phylloxera. The canal will

'| cost twenty million dollars, but it will bring into fruitful-

ness 60,000 acres of vine lands, which will yield forty mil.
lion dollars annually.
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INSECI‘-EATING PLANTS.

The SCIENTIFIC AMERICAN for July 3, 1875, contained a
page of engravings representing the principal plants wbich
capture insects,with a summary of what had been published
in regard to their scrange habits. An immense addition to
this new and marvelous department of knowledge has just
been made in Mr. Darwin’s ‘¢ Insectivorous Plants,” in
which he sums up the results of some fifteen years of ob-
servation and experiment: a contribution to Science as note-
worthy as his work on “ The Fertilization of the Orchids,”
or that on ‘‘ The Structure and Distribution of Coral Reefs,”
works which the most determined adversaries of Darwinism
have not presumed to denounce as unscientific. More than
half the volume,which comprises nearly five hundred closely
printed pages,is devoted to the study of the common sundew
of Eogland,drosera roiundifolia. Six other speciesof drosera
from various parts of the world were also brought under ob-
servation; also the Venus fly trap (dionea muscipula) of
North Carolina; the aquatic aldrovanda vesiculosa; the fly
catcher of the Portugese. drosophyllum lusitanicum: roridula
dentata, from Cape of Good Hope ; bybdlis gigantea,from West-
ern Australia; several species of pinguicula, and a number
of urticularia. The nepenthes, studied by Dr. Hooker, are
merely noticed incidentally.

The characteristic feature of drosera rotundifolia is the
abundance of gland-bearing filaments—tentacles, Mr. Dar-
win calls them,from their manner of acting— which cover the
upper surface of its round leaves. There are on the average
about two hundred of these tentacles to each leaf; and as
their terminal glands are always surrounded by drops of
extremely viscid secretion, which glitter in the sun like dew
drops, the plant gets from them its poetical common name.
It gets more—and that is its living; for its short and simple
roots are capable only of absorbing water. It is by means of
the secretion of the glands and the inward bending of the
tentacles that its prey are caught, digested, and absorbed.
The glands are wonderfully sensitive to pressure and re-
peated touching; and when excited, the tentacles bend in-
ward to the center of the leaf and remain inflacted over the
captured object according to the amount of nutrition it
affords. Extremely minute particles of glass, cinders, hair,
thread, etc., when placed on the glands, cause the tentacles
to bend ; but the inflection isnot so energetic nor so persistent
as when the exciting substance is organic and soluble. 8o
sensitive are the glands that a bit of human hair, exerting a
pressure of not more than a millionth of a grain, suffices to
induce a movement of the tentacles. The pressure of the
delicate feet of gnats causes them to be quickly and securely
embraced. The tentacles are indifferent,however, to single
touches and even hard blows; also to the repeated blows of

drops of rain;greatly to the plant’s advantage, Mr. Darwin
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remarks, for it is thus saved from much useless movement.
The absorption of animal matter and various fluids, heat,and
galvanic action, also cause the tentacles to become inflated,
the movementbeginning in about ten seconds when a bit of
raw meat is applied to a gland.

The bending of the teutacles is effected by a process of ag-
gregation of the protoplasmic contents of the glands and ten-
tacles. This aggregation is excited by all the stimulants
which produce movement: the quickest and most energetic
of the many stimulants tried being carbonate of ammonia, a
dose uf ;757 of agrain sufficing. The process of aggre-
gation goes on only as long as the protoplasm is in a living,
vigorous, and oxygenated condition. Immersion in warm
water causes the leaves to be inflected and increases their
sensitiveness to the action of meat. Inflection is rapid at
temperature between 115° and 125° Fah. Temporary paraly-
sis ensues on exposure to 130, but the leaves recover on
being left for a time in cold water. Exposure to 150°
causes death: so does prolonged exposure to 145°. Different
leaves, however,and even separate cells in the same tentacle,
differ considerably in their power of resisting heat.

By testing the leaves with various nitrogenous and non-
nitrogenous fluids, Mr. Darwin found them able to detect
with almost unerring certainty the presence of nitrogen.
Results so obtained led to the enquiry whether the plant
‘posgessed the power of dissolving solid animal matter, that
is. whether it really had the power of digestion like that
that possessed by animals. Numerous experiments proved
conclusively that the leaves of drosera are capable of true
digestion,and thatthe glands absorb the digested matter: the
most interesting, Mr. Darwin thinks, of all his observations
on this remarkable plant, as no such power had previously
been known to exist in the vegetable kingdom. The resem-
blance of drosera digestion to that of animals is singularly
close. The digestive secretion is more copious in the pre-
sence of nutritive material,and is distinctly acid, like that of
the animal stomach. It also contains a ferment closely
analogous to or identical with the pensin of animals, which
is secreted only when the glands are excited by the absorp-
tion of already soluble animal matter. Albumen (bard-boiled
egg),roast meat, fibrin,areolar tissue,cartilage, fibro-cartilage
bone, milk, casein, legumin, and other substances were
found to be acted on by the plant secretion precisely as by
the gastric juice of animals. Fresh gluten was too stroug
tor the plants- but after the starch was removed by treat-
ment with weak hydrochloric acid, it was digested rapidly.
Starch is indigestible, and so are epidermic substances, snch
as human nails, hair, quills of feathers, fibro-elastic tissue,
mucine, pepsin, urea, chitine chlorophyll, cellulose, gun
cotton, fat, and oil: all of which are similarly unaffected by
gastric juice, though some of them are acted on by other se-
cretions of theanimalalimentary canal. The plants are also,
to a limited extent,vegetable feeders,having power to digest
some parts of leaves, and to partially dissolve pollen and
living seed. Like animals, too,these plants suffer grievously
from dyspepsia,in case of surfeit,even of the most digestible
substances,

The sensitiveness of the leaves to carbonate of ammonia
has already been mentioned. Like effect,in varying degree,
is produced by all the other salts of ammonia. The citrate
is least,and the phosphate most,powerful. Of the latter,less
than one twenty-millionth of a grain in solution, applied to
a gland, is sufficient to cause the tentacles bearing the gland
to bend to the center of theleaf. Many other salts were ex-
perimented with, the nature of the base proving, as in the
case of animals, far more influential than that of the acid
Nine salts of sodium all caused well marked inflection, and
none were poisonous in small doses; whereas seven of the
vine corresponding salts of potassium produced no effect,two
causing slight inflection. Some of the potassium salts were
pcisonous. The so called earthy salts produced little effect;
on the other hand, most of the metallic salts caused rapid
and strong inflections, and were highly poisonous. To this
rule there were some odd exceptions; for example, the
chlorides of lead and zinc and two salts of Larium did not
cause inflection,and were not poisonous. Twenty-four acids
were tried, much diluted: nineteen caused the tentacles to
be more or less affected. Most of the acids were poisonous.
Benzoic acid is very poisonous, though innocuous to animals.
Many of the poisonous acids caused the secretion of an ex-
traordinary amount of mucus,long ropes of it hanging from
the leaves when they were lifted out of the solutions. Allied
acids act very differently, formic acid,forinstance,producingg
but slight effect, while acetic acid of the same strength i
poisonous and acts powerfully.

A large number of vegetable alkaloids and other substances
were experimented with, developing some very curious re-
sults. Substances like strychnin, nicotia, digitalin, and hy-
drocyanic acid, which act poisonously on the nervous sys-
tem ofanima's, are also poisonous to drosera, but probably
excite inflection by acting on elements in no way analogous
to the nerve cells of animals. The poison of the cobra, so
deadly to animals by paralysing their nerve centers, is harm-
less to these plants, though causing quick and strong inflec-
tion. The absence of nerve elements is made still more pro-
bable by tLe indifference of the plant to morphia, hyoscyamus,
atropin, veratrin, dilute alcohol, and other substances
which produce a marked effect upon the nervous systems of
animals.

To summarise the physiology, so to speak, of the plant’s
sensitiveness,and the manner of its manifestation, would ex-
pand this article beyond limits. The structure and move-
ments of six other species of drosera have been studied
though less extensively than those of the common sundew.
They are allinsect-catchers,using very nearly the same means.

More wonderful in its adaptation to a carnivorous life is
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the Venus flytrap. found only in the eastern part of North
Carolina. Its poorly developed roots, like those of drosera
are capable only of absorbing water, so that,lacking its pre-
daceous habit, it would soon cease to exist. Its manner of
catching insects and general behavior have already been de-
scribed in this paper in the observations of Mrs. Treat. Like
the sundew, it is extremely sensitive to the touch of edible
matter, yeiindifferent to rain drops and gusts of wind. This
is the more remarkable in the case of the Venus flytrap, since
it captures its prey,not by meansof a viscid secretion, but by
a sudden shutting of its leaves, trap-fashion. The digestive
power of this plant varies somewhat from that of drosera.
The secretion from its glands dissolves albumen,gelatin, and
meat, if too large pieces are not given. Fat and fibro-elastic
tissue are not digested : nor is chemically prepared casein or
ordinary cheese. The mechanism of the dioncea trap is such
that minute insects escape, while the relatively large ones
are retained : an arrangement which Mr. Darwin regards as
very beneficial to the plant, inasmuch as it would manifestly
be a great disadvantage to the plant to waste many days in
remaining clasped over a minute insect, and several addi-
tional days or weeks in afterwards recovering its sensibility.
The amount of nutriment would not compensate for the
effort. There is evidently room, however, for furtherinves-
tigation in this direction, since,owing to the limited digestive
power of the leaves, a single large insect is often too much
for them. Asinthe drosera, the impulse which causes mo-
tion inthe leaf travels in all directions through the cellular
tissue, independently of the course of the vessels of the leaf.
It was in this connection that Dr. Burden-Sanderson made
his wonderful discovery that there exists a normal electric
current in the bladeand foot stalk of these leaves, and that,
when the leaves are irritated, the current is disturbed in
the same manner as during the contraction of the muscle of
an animal.

The characteristics of the less known insectivorous plants
will be summarized in another article.

COMPLETION OF THE HELL GATE EXCAVATIONS.

On July 4, 1876, the great explosion which is to shatter the
submarine rocks at Hallett’s Point and open a navigable
channel for vessels of large draft, coming and going
through Long Island Sound, to and from New York city
will take place; such, at least, we understand to be the pre-
sent intention of those in charge of the work. The excava-
tions were completed about two months ago, and the opera-
tion now in progress consists in the boring of the holes in
which the heavy charges of nitro-glycerin are to placed.
These borings are about half finished, and will require the
labor of two or three monthslonger, after which two months
more will be occupied in inserting the charges.

The entire surface undermined measures 2} acres, #nd the
cuttings aggregate 7,542 feet in length, varying in hight
from 8 to 22 feet, and in width from 12 to 13 feet. There is
a roof ten feet thick between the mine and the water; and
the latter, at the outer edge of the excavation, is 20 feet deep
at low tide. Between the headings and galleriesheavy piers
are left, which now sustain the immense weight of rock and
water above. In each pier from ten to fifteen 2 and 8 inch
holes are being drilled, and in the roof similar apertures are
being made at intervals of 5 feet apart. All of these open-
ings will be filled with nitro-glycerin, in charges of 8 and 10
pounds, and all will be connected together by gas pipe filled
with the same explosive. This will be done during the cold
weather, when the danger of hauling the nitro-glycerin is
greatly diminished.

Previous to the explosion, the coffer dam will be broken
away and the water allowed to fill the entire excavation, so
that it will serve as a tamping. Then, by means of an elec-
tric fuse, the nitro-glycerin in the gas pipe will be fired,
which will determine the blowing up of the whole affair.
No fear is apprehended as to the result, since it has been de-
termined that the explosion of half the charges will be suffi-
cient to cave in the roof, and cause it to fall to the sunken
floor, deepening the water at once to a proper depth, or ne-
cessitating but little dredging to complete the work.

The new operations at Flood Rock will involve still great-
er cuttings than at Hallett’s Point. The shaft is now down
to a depth of 50 feet. The Hallett’s Point work has been un-
der way since 1869, but has been greatly delayed by the fail-
ure of Congress to provide sufficient appropriations; if the
same course is to be followed with reterence to the Flood
Rock excavations, it will be manifestly impossible to form
any estimate of their time of completion.

DRUGGING HORSES.

There is a subject in connection with our four-footed ser-
vants, which is worth more attention than ordinarily is ac-
corded it; and sinceit is an abuse, a remedy or means of
prevention is needed. We allude to the drugging of horses,
either to give them temporarily the appearance of being in
fine condition, or to have the opposite effect, by making them
ill to defeat their chances of success in a race. Both of
these practices are cruel and inhuman, as well as criminally
fraudulent, and hence commend themselves to the notice of
societies for the prevention of cruelty to animals, while at
the same time indicating a possible necessity for severe pen -
alties.

An act of Parliament has recently been passed in England,
the object of which is summarily to put a stop to these ne-
farious practices. It provides that if any one, other than a
member of the Royal College of Veterinary Surgeons, shall
give any snimal any of thedrugscontained in agivenschedule
without the consent of the owner, he shall be liable to fine
or imprisonment. The drugs and preparations enumerated
are as follows: Arsenic and its preparations, prussic acid
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cyanides of potassium and all metallic cyanides, strychnin
and all poisonous vegetable alkaloids and their salts, aconite
and its preparations, tartar emetic, corrosive sublimate, can-
tharides, savin and its oil, ergot of rye and its preparations,
oxalic acid, chloroform, belladonna and its preparations,
almond oil, opiumn with its preparations, sulphuric acid, ni-
tric acid, hydrochloric acid, butter of antimony, sulphates of
iron, of copper, and of zinc. Of these perhaps arsenic is
the most commonly administered, since its effect upon the
horse, in point of appearance, is to give an artificial plump-
ness and sleekness which might easily pass for fine condition.
This all disappears, however, in a few days, leaving the ani-
mal wretched.

‘While some such law as the above might tend to mitigate
present evils here, we doubt if such would be the case other
than in very small proportions. Veterinary surgery in this
country has not arisen to the hight of a special profession
generally recognized, although there are plenty who are
adepts in the art. It requires no license to practise; and un-
til the same restrictions are thrown about its practitioners
as are now about regular physcians, it would be difficult to
designate who may and who may not administer mendica-
ments in the absence of the owner, with anything like the
certainty expressed in the term ‘‘ members of the Royal
College,” etc.

The matter lies exclusively in the hands of the societies
above named and in those of horse owners. The former are
already empowered to prevent cruelty, and drugging comes
under that head. The latter, if their horses are in the charge
of servants, can prevent the injury only by careful guardian-
ship. A horse owner disposed to defraud cannot be prevent-
ed from doing so by any legislation; but if he tortures his
animal, he comes under laws; and if he sells him under
false representations, he becomes doubly liable. About the
only enactment available in addition would be one imposing
heavy penalties for selling doctored horses, in addition to
those already mentioned in the statute books for the peculiar
degree of fraud, and empowering local societies for the pre-
vention of cruelty to sue for and collect the same, devoting
the money to the furtherance of the objects of the said so-
cieties.

CELLULOID.

A destructive fire, attended by an explosion, recently oc-
cured at the celluloid works, Newark, N. J. One life was
lost, several persons injured, and property to the extent of
$150,000 destroyed. It is alleged that, when the fire was dis-
covered, the engineer imwmediately turned on steam into the
apartment, when an explosion instantly ensued, the infer-
ence being that the steam assisted the explosion. But this
we think, is a mistaken inference.

Celluloid is a manufacturer’s name given to a species of
collodion, or dissolved and dried gun cotton. Common cot-
ton, the refuse of cotton mills, and other vegetable fiber is
dipped in a liquid composed of nitric acid and sulphuric
acid; then drained, washed in water, and dried, when it is
found to possess highly inflammable and explosive quali-
ties,and is termed gun cotton,as it may be used as substitute
for gunpowder; it has twice the power of the latter. This
prepared cotton may be dissolved in ether and alcohol, when
it forms a thick transparent liquid,known as collodion. This
is the material used by photographers, who,in taking a por-
trait, spread a thin film of collodion liquid on a glass plate.
The ether and alcohol soon evaporate, leaving the dissolved
cotton to dry upon the glass in the form of a thin membrane
or skin, which receives the silver compounds used in taking
photo pictures. Collodion, when dried in any considerable
mass, forms a tenacious, transparent substance, somewhat
resembling horn. If whiting, zinc oxide, and other coloring
substances are added to it while in the liquid state, and then
dried, substances resembling ivory, hard rubber, bone, etc.,
result. All such forms are,however,very inflammable.

The use of alcohol and ether is expensive as a solvent,and
the celluloid makers substitute camphor, the use of which
forms the basis of their patent. By peculiar manipulation,
involving the combined employment of heat and pressure,
they are enabled to produce plates and blocks of dried collo-
dion, of beautiful texture and color, possessing a certain de-
gree of elasticity, with great ctrength and toughness, and liz-
tle weight. From these plates and blocks, a great variety
of merchantable articles are made, such as harness trim-
mings, jewelry, dental plates for artificial teeth, billiard
balls, knife handles, etc. They are a complete substitute
for hard rubber and ivory for many purposes, and considera-
bly cheaper.

But not only is the manufacture of the crude celluloid
dangerous, but even the most finished articles made from it
will readily inflame. Asa practical experiment,any one may
take a strong and highly polished martingale ring of cellu-
loid, which the strength of a horse could hardly break ; apply
to its surface a lighted match, and it will quickly ignite like
a torch.

Celluloid factories must be classed among the extra hazard-
ous risks, so far as fire insurance is concerned, and their
presence in large cities is not desirable. The manufactories
should be isolated; the finished goods should only be stored
or exposed in small quantities in the shops.

STEAM BOILER PHENOMENA,

‘We recently took occasion, while giving an account of the
work of the United States Commission on Steam Boiler Ex-
plosions, to explain the principles involved in such pheno-
mena, and to indicate when danger might arise, and when
explosion might not follow the introduction of the feed wa-
ter. We have just received accounts of two cases of low
water, neither of which resulted in explosion, and one of

which gave such a striking example of a rare phenomenon
(apparently contradicting our previously expressed views)
that we place the case before our readers as we receive it,
and trust that we shall learn the particulars of similar oc-
currences, should any have become known to them. We
presume that the explanation is a perfectly simple one, but
preferto leavethe point open to discussion by the correspon-
dents of the SCIENTIFIC AMERICAN for the present.

In the first case, a plain cylinder boiler, nearly new, had
been left, with the furnace door standing wide open, and
with a very low fire on the grate. The boiler became abso-
lutely dry, and heated up to a temperature which is estima-
ted at somewhere between 600° and 1,000° Fahrenheit.
When it became known that there was no water inthe
boiler, it was also found that steam pressure had fallen
nearly or quite to zeroby the gage. An independent feed
pump, taking steam from a neighboring small boiler, was
started and the boiler filled up without producing any appa-
rent injury. Immediately after starting the pump, however,
steam jumped to 190 1bs. pressure per squareinch. The safe-
ty valve was found to be loaded to nearly 200 lbs. The
shell of the boiler was subsequently carefully examined and
appeared to be entirely uninjured; no worse symptom was
discovered than the scorching of the paint on top of the
shell. Even the valves remained tight; but an india rubber
joint under the safety valve was melted, and a leak was pro-
duced there. -

In the other case, the boiler was also of the plain cylindri-
cal type, and the circumstances of the case were very similar.
The fire was dull ; the furnace door was open; the steam pres-
sure had fallen very low, and the water seems to have entirely
left the boiler. The temperatire could apparently not have
been far differentin the two cases. In each, the boiler had been
standing, as we are told, a half or three quarters of an hour
with little or no water. Inthesecond case, alsn, an indepen-
dent pump was at hand and was put on with a full supply of
feed. Here, however, to the astonishment of the attend-
ants, steam rose to about 20 1lbs. by the gage, and then as
suddenly fell, the steam gage immediately {ndicating a com-
plete or partial vacuum, the hand swinging quite past the
zero mark, at which point there was no stop pin. 8o far as
wehave been able to judge, the general arrangement and
conditions of these two cases were similar, as we have de
scribed them ; the accounts are, we believe, accurate.

‘Weshall hope to obtain particulars of other cases which
may aid in explaining the facts. Meantime, we shall be
glad to obtain light from our readers or from our friends of
the steam boiler insurance companies, or from the United
States Commission.

“ STRAY IDEES.”

““I got five hundred dollars for it, by Jove!”

We stopped writing, and, relinquishing our pen aud with
it an obscure argument the thread of which, doubly tangled
by the lazy hot weather, we were laboriously endeavoring to
follow, gazed resignedly at the speaker of the foregoing
ejaculatory remark, as he threw himself into our solitary
spare chair. He removed his hat, mopped his steaming
brow with a capacious bandanna, dived into the pocket of the
dustiest of dusters, and extracted a dirty bundle of papers
Then he beamed on us benignantly over his spectacles, and
banging his fist on our desk, emphatically observed: ¢ Them’s
the documents. Want you to tell about it in the paper.”

““ Tell about what ?”

“About the five hundred dollars. Why, man, I got it for
just nothin’, nothin’. There never was no such luck. Look
here: you remember that ere patent you SCIENTIFIC AMERI-
CAN people got out for me, nine year ago—one of a lot—
’bout an ice masheen?”

As this agency had been instrumental in the obtaining of
several thousand patents in the period mentioned, we natur-
ally were unable to recal the special one alluded to by our
visitor, and in reply hinted as much.

‘“Forgit it, hey? Wa’l, no matter, here it is,” he said,
hitching his chair close beside ours, and pointing with the
stub of an amputated forefinger at a time-worn drawing.
“You see, I was tinkerin’ at ice masheens about that time,
and patented a lot of them. One day, while I was fussin’ at
a model which wouldn’t go, it kinder struck me that if I
turned that ere pump over and changed round the valve, it
would make a better pump out of it. I didn’t know wheth-
er the thing would be worth anything or not. Any how I
was busy at somethin’ else then, and couldn’t tend to it; but
I thought to myself : Here I'm takin’ out patents lively now;
I might as well have one for this too. So I came to your peo-
ple, and they got the papers for me, for the masheen as it
then was, and a claim mixed in for the pump. Wa’l, after a
time, I forgit all about it, didn’t think it of no account, in
tact, as I soon had a dozen bigger patents a goin’. I worked
away, tryin’ to get the masheens in the market, and was
doin’ pretty fair until the panic and the strikes came along,
and them busted our company and left me poorer than Job’s
cat ever since.

““I went back to the iron works as foreman, and got along
good enough to keep the pot a bilin’ home; but—you see,
I’ve got a boy. As lively and smart a young feller as ever
handled a tool. Just oughter see him jump a lathe; yer
oughter see him run—oh, wa’l, I'm his father; and fact is,
now he’s served his time, I made up my mind to send him
to that ’ere Stevens Institoot, and have him learned to be a
engineer. It was all well enough to decide he was to go;
but the next question was stamps. I didn’t have none laid
by ; and couldn’t sell anythin’ to raise enough money. I was
thinkin’ it over last night, blue enough I tell yer, when
wife said a man at the door wanted tosee me. Iwent down

and after passin’the time of day, and all that, the feller
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asked if I ever patented a pump, which he kinder explained.
First, I said no; but then I thought of the ice masheens, so
I got the drawins, and told him to look and see if it was
there. He went over them all, till he struck the one I've
beeu tellin’ yer about. ‘That’s 1t,” he says, quick, like;
‘ what’ll yer take for it? ¢ Why? saysI. ‘Cause my boss
wants it,” says he; ‘ he’s got a big pumpin’ masheen for
mines and sich to be patented, and some of it has got to be
like yours,and he wants ter buy yer out. What’ll yer take?
T'll give yer five hundred dollars cash.’

‘It took about two seconds for me to settle that bargain.
I came right down to York in the early train, had the papers
all fixed in the office bere, got my five hundred, which is
thar” (slapping a plethoric wallet), ‘‘and now that boy
makes a bee line for that Institoot this very day. Shake
hands on it! Come and take somethin’? No? Wa’al; mebbe
you’ll write us a word to Professor What’s-his-name at the
Institoot, ’cause we’re a goin’ now.”

We penned the desired note of introduction, accompanied
our radiant visitor to the door; and as we watched him and
his stalwart ‘“ boy’’ start blithely off toward Hoboken, we
thought to ourselves that there was one man at least who
had found out the value of ‘‘idees.” He had caged a pass-
ing thought, deemed of no material importance, by the time-
ly safeguard of a patent: and stored it away until its worth-
lessness had changed to worth. He had invested the evan-
escent product of his brain, just as he had invested the sub-
stantial products of his industry; but, the last, misfortune
swept away from him, the fir-t lay dormant for years, in the
end to revive and aid him in his hour of necessity.

Certainly ‘“idees ” are worth keeping, and if so are worth
guarding safely. Sickness may drive them from the brain,
fraud may wrest them from carefully hidden memoranda, or
ingenuity may fathom the secret even when concealed in
cabalistic cypher; but to patent them is to lock them for
years under the protection, not of oneself, nor of one’s ser-
vants, who may betray their trust, but under the ward of a
great government. Certainly it is best to cherish our ideas;
but all are not equally valuable, and those that are so are
often intermingled with many worthless and chimerical.
Time and experience, however, will sift them away and re-
ject them ; but their worthlessness for the moment, so long
as not based on opposition to the laws of Nature, should not
determine us to throw them carelessly aside. It is better té
remember that such stray ideas may some time, if inherent-
ly good, doubtless will prove valuable ; it is well to remnember
algo that, in order to originate, a man need not necessarily
be a mechanic or practical worker in any branch of industry.
The merest tyro in a casual stroll through a shop, or in his
daily domestic experience, may light upon a ““stray idee”
which to men of almost unlimited skill has never occurred—
a thought in which, in the future, if not now, he may find
both fame and fortune.

THE NEW COMMISSIONER OF PATENTS.

The President has appointed to be Commissioner of Patents,
vice Thacher, resigned, the Hon. R. Holland Duell, of Cort-
land Village, New York. Inventors will of course desire to
know something of his history. He was born at Warren,1824;
received a common school and academic education; studied
and practises law; was District Attorney of Cortland county
from 1850 to 1855; was County Judge of the same county
from 1855 to 1859 ; was Assessor of Internal Revenue for the
twenty-third district of New York from 1869 to 1871; was
electzd to the Thirty-sixth, Thirty-seventh, and Forty-sec-
ond Congresses, and was re-elected to the Forty.third Con-
gress as a Republican. With all these important and ex-
tensive experiences he ought to make a good Conimissioner,
and under his administration we shall look for many im-
provements in the affairs of the Patent Office.

The Washington Republican says; “ The appointment of
the Hon. R. Holland Duell; ol New York State, to the po-
sition of Commissioner of Pateunts gives, we are please to
learn, universal satisfaction to all acquainted with his abili-
ty as a lawyer, whose large experience and valued practice
in patent law 80 eminently fit him to fill the place zo accepta-
bly to all having business bofore that office. Judge Duell
is one of those rare men whom position seeks, not they posi-
tion—and probably no member of Congress ever gave more
general satisfaction to his constituents than did Judge Duell
during the four terms he served as such from his pative
State. Indeed, as some of our highest officials Lave justly
remarked, there is no position under the government that
Judge Duell is not qualified to fill; and when we consider
that, to fine ability and large experienceas n patent Jawyer,
Judge Duell brings the rare quality of an urbane sternness,
so to speak, which enables & man to do stern, just things in
a gentle manuer, we can but congratulate the patent fratern-
ity upon the prospects before them~—the learned and expe-
rienced in that they will meet an equal, competent to grasp
and dispose of their most intricate points, and the less edu-
cated and experienced in that in him they will find one who,
whilst perhaps dispelling many a chimerical dream, will Iift
their minds encouragingly up to higher arnd granderaccom-
plishments.”

Disinfectants.

After an exhaustive series of practical tests of the various
disinfectants sold in this city, embracing over fifty kinds,
Professor Elwin Waller, of Columbia College, concludes
that the best disinfectant is carbolic acid. About one per
cent of the mixture should consist of carbolic acid. For
prompt disinfection which is only temporary, strong oxydiz-
ing agents, as chlorine, pctash permanganste, nitric acid,
etc., should be used. Of these, the cheapest and most avail-

able is chloride of lime,
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LIFE-SAVING APPARATUS,

The life-saving apparatus and exhibits of the Société de
Sauvetage des Naufragés, and of the British Board of
Trade, at the International Maritime Exhibition at Paris—
representing the official appliances for saving life from
wrecks—may be regarded conjointly, and also in comparison
with other means directed to the same good end.

ROGERS’ UIFE-SAVING APPARATUS.—Fig. 1.

In relation to the lifeboat service, the French system is
virtually identical with the English; and the same remark
may be held to apply to the apparatus for effecting rope
communication, which practically differ from each other
only in the means employed to launch the projectile on its
way. On this point the rea-
sons assigned by the French
'Society for setting aside the
Manby mortar and Boxer rock-
et are, namely, the former on
account of the heavy powder
charge, causing frequent rup-
ture of the line, the latter for
the uncertainty of its Aight.

There appears to be a radi-
cal objection, common to both
systems, namely, that, how-
ever successful they may be
in casting a light line on the
wreck, in mere contact, their
success may perhaps be entire-
ly neutralized by the fact that
the persons endangered may
be unable—fromlack of know-
ledge, presence of mind, en-
ergy, or actuall power, and
from mereexhaustion—to ren-
der that essential aid without
which all that has preceded
must be so much waste labor
and frustrated hope.

Thesubjoined statement ap-
pearsin the catalogue of the
British section, in the descrip-
tion given by the Board of
Trade of their collective ex-
hibits;

“I1II. LIFE-SAVING APPARATUS—7. Enameled Plates.—
In one: ase five men tied themselves on to the rocket line,
and all were drowned except one.” And it is exactly because
this class of appliance is dependent, for its utility and suc-
cess, so much on the mere chance that reliance can be placed
on the possession by the shipwrecked mariners of the ability
to avail themselves properly of the means placed within
their reach—it is for this reason that system is to be regard-
ed as far from being perfect or unsurpassed

Of course, the actual circumstances render it impossible
to reduce to a certainty the saving of all lives endangered by
wreck ; but in the only complete apparatus of the kind
which can be put in comparison with the two foregoing,
namely, Rogers’ system of rove-rope communication with
wrecks, the right principle has been adopted primariiy, by
throwing a block and double line which can be worked from
the shore, so as to effect as much as possible by the life-
saving party on land, and make as little demand as possible
on the aid and efforts of the poor sinking wretches struggling
for bare life amid the horrors of shipwreck. Practically,
this renders it possible to save life with the minimum of as-
sistance from the mariners on board, limited to making fast
the cone block. Conversely, when employed from on board
ship, it is the most reliable method of getting a rove rope
thrown at once on shore for direct communication. And
finally, it may be remarked that it constitutes a valuable
adjunct to a lifeboat, to facilitate the launching, and getting
an offing, against storm and surf, withoutincurring the risks
ordinarily attendant on that service, or wasting the strength
of the lifeboat men, as frequently occurs.

Mr. Rogers’ apparatus has undergone little modification

The whole, as here exhibited, is exceedingly well devised,
compact, and easy to transport, set up, and operate.

The annexed engravings, Figs. 1 and 2, show the general
appearance and arrangement of the same as now submitted
for the first time to the consideration of the seafaring inte-
rests: first, as packed at the station, ready for transport ; and,
secondly, as disposed for actual use in situ. A is the plat-
form on which all gearis stowed, and which can be weighted,
when in use, to gain stability ; B, wheels and shafts, acting,
when erected, as a derrick, thus giving elevation to keep the
line, etc., as much as possible clear of rocks and surf; C,
winch or windlass, for hauling in and out the rove rope, etc.
D D are the large and small mortars, which can be used with
or without the bed or carriage, as position will allow, for
their respective services; E E¥, the large and small cone
block shot, for service with corresponding gun; E E, large
anchor for launching service and use on board ship; F F¥,
pin boxes and tubs for coiled lines, J ; G, the hawser, as used
for setting up to run breeches block and buoy to and fro; G¥,
the reel and stand for carrying hawser on, which can be de-
tached from the cart when in use, the bottom being formed
sledge-shaped ; H, the breeches block, used to suspend the
buoy, I, from the hawser; K, the block and tackle for veer-
ing and hauling on, to take up slack and meet the mo-
tion of the line, so avoiding rupture of line by excessive
straip; L, the snatch block, suspended to the shaft end to
carry the hawser free and above obstacles; M, the guys to
the derrick, serving also as drag ropes and suspending ropes
in store or transit. N is the powder magazine; O, the medi-
cine chest and means for resuscitation; P, the box of tools.

Briefly described, a small mortar, with a light powder
charge, sends a cone block shot, carrying a sheave in its base
through which a rope is rove, of which the two ends are
coiled in pin boxes or tubs, so as to be carried out free from
turns and ready for use, as we have actually seen and record-
ed ; the projectile beingalsofitted with a tail, whereby it can
be readily attached and made fast; which, being effected,
the men on shore can, by means of the rove rope, haul out a
hawser, and subsequently even a man or boat, if other means
fail of getting thenecessary attachments completed on board ;
the object being to establish the va ef-vient, or to and-fro

and improvement in detail, since its introduction in 1868.

travel or safety buoy along the hawser, by means of the

ROGERS’ LIFE-SAVING APPARATUS.—Fig. 2.

breeches block and whip line. The wheels and shafts are
set up in lieu of the unstable triangle, and stayed to the plat-
form by the guys, forming a derrick. In the inverse case of

Fig. 3.

effecting communication tothe shore from the ship (as also
for getting the lifeboat off shore) a heavier trifluked anchor
shot or grapnel is employed. The entire apparatus is for use

Fig. 4.

when the wreck is lying within about a furlong of the shore.
A greater distance, of 400 or 500 yards, a quarter of a mile
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makers.
twice as many applications as any other class.
printing presses are likewise at the front.
interests are well looked after, but still are behind expecta-
tion.
rubber, and paper machines, only forty applications in these
great classes of mechanism having been received. The ship-
builders are tardy; butthere are indications of a good show
of pleasure boats.
heard from. A Connecticut company is to supply a big elec-
tric clock with tweaty-five dials.
pany, and President Orton especially, aretakinggreat interest
in the telegraphic display, so that in that department a fine
exhibit may be looked for.
total space, it is estimated, will be occupied by foreign ma-
chinery.

or more, the inventor justly thinks the service is rather on
for the lifeboat, than suitable for this particular classor ap

pliance. Thehawserand whip used by the Société de Sauvetage
des Naufragés, and by the English Board of Trade, do not
exceed a working length of 240 yards; and as regards ex-

Fig. 5.

perience, we learn that,during nine years’ use on the French
coast, the maximum distance at which their apparatus has
been employed is 165 yards.

To throw the line, have the whip and hawser hauled out,
send the traveling buoy on board, and bring a man ashore

from a suppositious wreck in four minutes, at a distance of
600 yards, necessarily implies the work of rope-hauling (four
journeys) at the rate of 204 miles perhour; and at 300 yards
inone minute, the velocity requisite would be fifty-two miles
per hour. Whereas it is clear that in the one case two, and
in the otherthree, sets of whiplines and hawsers would have
to be joined up and used; and moreover, to set up a taut
hawser 600 yards in length is obviously preposterous, under
such circumstances and for
such a purpose.

As exhibited in Paris by
Messrs. Rogers snd Ander-
son, the apparatus contains
two separate services, nawe-
ly, for launching lifeboats,
and for saving life from
wreck by rope communica-
tion ; either of which sepa-
rately would be lighter than
the conjoint system.

The two pairs of views,
Figs. 3, 4, 5, 6, show the
modus operandi of the sys-
tems which we Lave de-
scribed ; the first two of what
may be called the contact
system, and the last two of
the rove rope system. Un-
der the former the whip line
has to be hauled out by those
on board the wreck ; but not
so uner the latter.

It will be seen, therefore,
that, both with regard to
what it does for the ship-
wrecked mariners, and what
it relieves them frow the ne-
cessity of doing, Messrs. Ro-
gers and Anderson’s appara-
tus is calculated to be more

effective than the French or English systems previously used

Machine Builders at the Centennial.
According to the latest reports, applications for space in

the machinery department of the Centennial are coming in
fairly from all branches of mechanical industries, except from
the mining tool, chemical apparatus, leather-dressing, em-
broidery, and jewelry-making machine manufacturers, and,
strange to add, the boiler men.
supply the 500 horse power.
there is no lack of excellent though different forms of boil-

More boilers are wanted to
The fact is remarkable, as

ers, and certainly no lack of competition between their
The iron and wood working people are sending in
Pumps and
The locomotive

The latter is the case with the silk, cotton, woolen,

Clock manufacturers are plentifully

The Western Union Com-

From 20 to 25 per cent of the

T O PRESERVE ice water, make a hat-shaped cover of two
thicknesses of paper, with cotton batting, half an inch thick,
between. Place over the entire pitcher.
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WATER PRESSURE ENGINE.

The engine herewith illustrated is designed chiefly as a
substitute for manual labor, especially in localities where
the use of steam power is either inadvisable or impractica-
ble. The cylinder is oscillating and supported on its trun-
nions by fixed bearings cast in one solid piece with the re
spective crank shaft bearings. The two double bearings are
bolted upon a foundation plate, supporting also an air vessel
on its after part. The bearings are further connected by
stays,as shown. The cylinder is made,on both right and left
sides, with flat faces, turned and adjusted truly rectantangu-
lar to the axis of its trunnions. Into these faces open the
ports of the two water passages contained in the lower part
of the cylinder body, communicating at their other ends
with the bore of the cylinder. Adjusted truly to them, and
80 held up as to be easy but tight against the cylinder faces,
are two boxes, one at each side, which receive the water from
the conduits and distribute it by an admission port alternately
to the two cylinder ports, and consequently fore and aft
the piston. A fly wheel is provided to over ome the dead
points which occur at each end of the stroke. The water
which has performed its work is expelled by the returning
piston back through its passage and enters the above named
boxes through two separate ports to the right and left hand
of the admission port, whence it flows through suitable con-
duits to the drain pipe into a cistern or other receptacle,
whence it may be used again for other purposes. Screws
are used for the purpose of setting and fixing the valve boxes
in their proper positions in reference to the cylinder ports.
By means of set screws, they are screwed slightly up to .the
cylinder to make a tight joint between their faces and still
allow of free motion of the cylinder between the boxes.
This adjustment can be done, on account of the tendency of
the water pressure inside to separate the boxes from the
cylinder, to such.a nicety that the friction between the said
faces is practically nothing.

In Ziirich, Switzerland, the wacer supply is elevated from
the lake into reservoirs, partly by means of a water wheel
placed within the principal pumping engine house, which is
built upon piles in the middle of the river Limmat(the out-
let of the lake of Ziirich) but principally by means of large
steam machinery in the same and other edifices.

At the present time 200 indicated horse power is employed,
which raises 444,000 cubic feet of water per day, 55,00C
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cubicfeet of which are consumed by water power engines.
We are informed that,to such an extent have the advantages
derived from the use of this water supply as a motive power
been recognized, at the present time no fewer than 75
water power engines,of from } to 2 horse power, are in daily
operation, besides a great number of very small motors,used
for driving sewing machines and similar light work.

Lithographers, printers, joiners, turners, piano manufac-
turers, machine makers, locksmiths, and kindred trades
drive their lathes, saws, planing, drilling, boring, and mold-
ing machines, etc., with water engines. Butchers move their
meat-cutting or pulping machines; weavers and lace makers
operate their looms and winding machines, distillers their
pumps, cutlers their grindstones and emery wheels, with
them. These engines are also employed with hoists for
stores, and for raising building material to buildings in con-
struction. The inventors point out that their application,
however, is not limited to town industries, but that it may
be used advantageously in larger proportions for natural falls
of water from 64 feet upwards, there being some engines at
work with pressures up to 10 and 12 atmospheres. The
only care required in using the michines is that the water
should not carry pebbles or sand, which in most cases can
be prevented by allowing such substances to collect ina re-
servoir at the head of the fall.

These engines may also be used for raising and forcing
liquids, sewage, etc., for cleaning pits, as fire pumps, or for
contractors’ purposes, by simply applying motive power to
the crank shaft and converting the in and out let pipes into
suction and delivery hoses respectively.

The city engineer of Ziirich, Mr. Biirkle, we learn, has
subjected one of these engines to a trial under the brake,
with water pressures varying between 352 and 140'8 feet
head, and under speeds from 0 6 to 2'4 revolutions per second.
The average result obtained was 902 per cent. The highest
duty was given out at speeds of from 1 to 2 revolutions per
second. The particular engine in question was of the follow-
ing principal dimensions: Diameter of cylinder, 3'5 inches;
stroke of piston, 6'8 inches; diameter of water inlet pipe, 2
inches: and area of base plate, 32 inches long by 14 inches
wide.

The power given off by 120 revolutions per minute, and
1408 feet head, was 2133 horse power. From these data

it iy plainly seen that the space required for the engine is
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very small in proportion to the power developed. Patented
in the United States to the inventors, Messrs. Wyss and
Studer, Technisches Bureau, Zeughaussstrasse No. 9,
Zirich, Switzerland, who may be addressed for further in-
formation relative to sale of patent, etc.
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Interesting Torpedo Trials at Newport, R. L

An extended series of torpedo experiments was recently
made by the officers of the U. 8. Naval Torpedo station at New-
port, R. I., in the presence of the Secretary of the Navy
and a large number of officials. The electrical instruments
by which the torpedoes were fired were disposed on a lawn, or
an elevated plateau, and were connected with batteries in the
building. Among those instruments was an electric chrono-
graph, invented and perfected by Farmer, worked by a
pendulum driven by electricity, and designed so that it will
fire from 1to 120 torpedoes in as few seconds. By the
side of this was an electric engine invented by Lieutenant
Moore, which equals at best about twohorse power. The
first item on the programme was a subaqueous salute to
Secretary Robeson, of nineteen torpedoes, each charged with
10 1bs. of powder, arranged in line, south of the ferry landing.
These were fired in the presence of the whole company by
Lieutenant Manley, by the action of the pendulum of the
chronograph above named, at intervals of six seconds, com-
mencing southward. No better description can be given
than by imagininga row of nineteen giant fountains, whose
streams of water rise up in massives column to the average
hight of 180 feet, each opening with a loud report and
concussion.

The experiments were chiefly intended to show the utility
of applying electricity under various conditions to the torpedo
service, and thus, as a further illustration, Mr. Merrall next
exploded a twenty-five pounder north of the ferry in deep
water, to show the usefulness of Farmer’s machine for
boats.

Torpedo No. 3 consisted of 100 pounds of powder, placed
east of the landing, and was fired by Farmer’s machine for
ships. This was in deep water. At the instant of the dis-
charge it seemed asthough 1,000 cannon had been fired under
water. The spray flew up nearly 300 feet, deluging the
persons in the nearest craft, and causing the water to seeth
like a vast whirlpool.

Torpedo No. 4 was fired by the Lay torpedo boat against a
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raft at about 1,000 feet distance. The boat, having a five.
pound torpedo fastened on the stern, was handled from the
croquet lawn by Lieutenant Bradford. The boat is made
almost in the shape of a cigar, with two pointed ends, and
is almost totally submerged, the green outline appearing
above the water being almost like a huge green fish. The
boat is fitted inside with a small oscillating engine, driven
and steered by carbonicacid gas, thesteering being regulated
through the electric machine, and by means of which it can
be made to perform the most difficult evolutions so long as
there is any gas left in the receiver. The object of this in-
vention is to attack an enemy’s vessel at a distance of two or
two and a half miles, and, by means of immense torpedoes or
charges of gunpowder or nitro-glycerin, destroy the enemy
and the boat-also. After a few fancy manceuvers, the deadly
looking craft made right for the target, and in a few seconds
the edge posts were shivered into atoms and thrown into the
air a distance of twenty feet. Then the boat was sent on a
cruise among the sailing boats and turned round and round
with a rapidity that was astonishing, considering the dis-
tance.

Experiments were next made with the Ericsson torpedo
boat. The engine was worked by compressed air, which was
forced through an inch india rubber tube from the air box
of a twenty-five horse power engine. The hose supplying
the air is 800 feet long. The length used is also used to
draw back the boat. The engine was started and the two
propellers, which work in opposite directions, were set in
motion. The air pressure was from seventy-five to a hundred
pounds, and soon the tube, like an immense tail, began to
run out after the boat.

In a few seconds the boat began to sink; and as the speed
of the stationary engine, onthe Nina. wasincreased, she sunk
deeper and deeper, until the white disk on the ten-foot iron
shaft on the upper portion of the boat was only three feet
above the surfice. Unlike the Lay boat, she made no ripple,
and allthat could be seen above water at 600 feet distance was
thedisk. The air is made to steer herthrough the tube that
supplies her cylinder as effectually as the carbonic acid gas is
made to govern the movements of the dther boat. Great interest
was manifested in this invention. As soon as the pressure
is taken off, the boat rises to the surface ; when speed is gained
she sinks completely.

Next a group of torpedoes, six in number, were exploded
north of the landing. They were in aboat six feet of water
and charged with powder, from ten to forty pounds. These
were fired by several ladies present. There was anotherrow
of startling water jets, which would have sent a small fleet
to ‘““Davy Jones’ locker ” in a few seconds.

A steam launch next appesred, with two seventy-five
pounders rigged on sparsatthe bow. These were rapidly fired
by Lieutenant Commander Wildes and several assistants.
‘When the splash and splinters had cleared away, the Nina
came past the stand with a 100-pound service torpedo rigged
to a spar, which was exploded as she passed the stand. The
torpedo used in this way is intended as a substitute for the ram
which is attracting so much attention in modern naval war-
fare. In a few seconds, however, shereturned to the charge,
towing in her wake a ‘‘ Harvey,” which she quickly dragged
against a floating raft and sent everything literally sky high.
Now followed in rapid succession three fifteen pounders,
which were fired by the contact of a small steam launch with
buoys coutaining circuit losers of a peculiar construction.

In connection with these experiments the circuit indicator
designed by Lieutenant Converse was used, which gives to
the officer in charge absolute information as to the condition
of his cables and torpedoes at all times. If a wire becomes
defective or broken, it is signaled instantly by the ringing of
a bell, which sound is kept up until the defect is repaired.
It also enables him to fire the torpedo at will when the
enemy’s vessel does not come in contact with the circuit
closer, and yet is near enough, in his judgment, to send. her
to the bottom. At the same time all the torpedoes can be
rendered safe to a friendly vessel, their approach being
merely signaled by the ringing of a bell, this Dbeing, in
fact, the most complete apparatus yet designed. When one
torpedo is fired, however, all others are thereby disconnected
from the battery for half a minute, thus rendering it impos-
sible for one torpedo to be fired by the action of another.

The next experiment was the simultaneous firing of seven-
ty-nine dozen igniters. These were followed again by two
extemporized torpedoes, the one in an old tin oil can, the
other in a molasses jug, which rattled and thundered so that
the whole of Newport must have been affected. These were
constructed, at the request of the Secretary, by Messrs. Hig-
ginson and Davenport from the materials at hand. After the
experiments on the east side of the island, Professor Hill
created a commotion by exploding a hundred pounds of nitro-
glycerin, placed to the west of the island, five feet from the
surface of the water. The shock was quick and severe, and
thousands of fish came instantly to the surface, apparently
stunned, while many others were treated to a brief aerial
voyage.

At the spot called Junction No. 12 by the experimenters, was
effected the explosion of twenty-five pounds of dynamite
under a raft which wasfloating on the surface of the water.
This was the most splendid piece of work yet accomplished.
The water was agitated a quarter of a mile distant from the
raft, and the volume of water thrown in the air was laden
with the splinters, which fell again into the water like match
wood. The grandest spectacle of all was the last. The old
coast survey schooner Bowditch lay quietly at anchor, 1,300
fect distant, under bare poles. Near her were a hundred
little sailboats, which the steam launch was endeavoring to
drive off ; beneath her, however, was a terrific mine, consist-

ing of three 100-pound gunpowder torpedoes and 250 pounds
of dynamite in two others.

Mrs. Field, wife of Judge Field, of the Supreme Court,
closed the circuit, and in an instant a vast column of water
ascended about 300 hundred feet, followed by a roar and a
concussion, and the timbers of the stately looking old craft
were flying through the air. In the place where she had
rested so placidly but a few seconds before a whirlposl was
now seen spreading out its waves and receiving the falling
débris as it descended, splash, splash, into the harbor ;it wasa
complete annihilation. Not enough to make a doorpost,
scarcely, was left whole. The hulk disappeared like a dream,
for the instant the explosion took place she was crushed and
carried up in the form of chips in the vast volume of water
thrown by the force of the mine beneath.

Ballooning at Night.

M. Wilfrid de Fonvielle made a successful night ascent
on August 1, for the purpose of observing meteorites. From
10 P. M. to 4 A. M., forty-two meteorites were observed be-
tween Rheims and Fontainebleau. Some of these emanated
from Cassiopeia, others from Perseus, and as many as nine
took a vertical direction, descending from the part of the
heavens which was concealed by the balloon. None of these
were very noteworthy, and it is probable that none would
‘have been observed at the surface of the earth. Kight per-
sons were in the car.

Gorvespontdence.

What is the Electric Force?
To the Editor of the Scientific American:

At the close of a life of patent research and experiment,
it was the conclusion of Faraday that the electric force could
not be defined ; and it is almost universally conceded today
that the nature and functional character of electricity must
for ever remain one of the things unknowable. Itis the
purpose of the present article, in simple terms, to point out
the partial fallacies of this proposition; and in order to ar-
rive ata correct understanding of the subject, it is necessary
that we frequently step aside from our subject to consider
the bearings of other forces in respect of the electric force.

‘We may or may not accept a’ the outset a fact, susceptible
of easy demonstration, that there is but one law regulating
the transmission or continuation of force. It is of no sort
of consequence what kind of force we may have in hand;
there is one law inherent in all forces, and that law,in brief,
ig that no force can be transmitted except by molecular
action. By molecular action I mean this: the first molecule
or atomic particle of matter to which a force is imparted im-
parts that force to the next, and the next to the next, and
soon indefinitely, in the same manner, generally speaking,
that we topple over a row of bricks standing on end merely
by toppling over the first brick. The correctness of this
assumption will be seen further along.

The electric force is characterized as a subtle fluid flowing
through or overa conductor. However subtle this ‘‘fluid”
may be, it must therefore be a substance; and the fluid hy-
pothesis assumes that it is a substance. The electric fluid
is, therefore, something which, placed upon the terminal of
a telegraph wire in New York, for instance, travels with in-
conceivable rapidity over or through that wire to the other
terminal in Chicago. Let usnote the facts which absolutely
disprove this assumption.

We maust first take into consideratlon the battery, or gen-
erator of electricity; and in so doing we are brought face to
face with the question whether, when the electric circuit is
established, any substance passes over or through the wire.
In order that it may not be asserted that the fluid which
leaves one pole of the battery returns to the other pole, there-
by maintaining the equilibrium, we apply the battery to an
induction coil,and for hours we dischargeinto the earth,from
the secondary wire, a stream of Drilliant sparks, the elec-
tricity generated by the battery. This will be understood as
shown in Fig. 1, in which B is the battery, the electricity
generated by which flows in the iocal primary coil,A; and C
isthe secondary coil, insulated from the coil, A, whose cir-
cuit is to the earth by way of the separated points,D.

We find an immense volume of electricity collecting at the
points, D, and we know that the discharges cannot return to
the battery. Therefore,if the electric force be a fluid or sub-
stance proceeding from the battery, the battery will in a
certain period of time, have lost a certain quantity of its sub-
stance.

The battery is composed of certain metals, and chewmicals
in solution. By the action of the battery the nature of the
metals and chemicals is changed, in precisely the same gen-
eral manner that fire converts fuel into dust and gases, or
water into steam. Now we have used our battery, we will
say, for weeks, until the chemicals wholly, and the metals
partially, have been converted ; but although the electricity
generated by the battery has been constantly given off, we
find, if the battery be properly guarded from evaporation and
its fumes collected, that not one atom of weight or substance
has been lost. Therefore we can assert positively that the
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electricity generated by our battery, which has been con-
stantly discharging in vivid sparks, not into the local circuit
of the battery, but into the secondary earth circuit, is not a
fluid or substance; that nothing leaves the battery and passes
through the wire; that nothing passes through the wire, in
the sense of substance; for this we do know, that, however
subtle a “ fluid ” electricity may be argued to be,if it really
be a fluid or substance flowing from the battery, there must
inevitably be a lossin the weight of the substances compris-
ing the battery, which we know there is not. There can be
nothing more positive than these facts;and in view of them
it cannot be argued that electricity is a substance, or a fluid,
or a subtle fluid.*

Having gained this much, it will presently be seen that we
have gained a great deal. What, then, is electricity ?

First, it is clearly a force. Secondly, it is transmissible.

Being a force and being transmissible, it is like all other
forces (all of which are transmissible)i.. its transmissibility.
Like all other forces, electricity exists in a certain condition
of the molecular or atomic structure of substances. It is no
more a subtle fluid,nor is its transmission any more singular,
than the force of traction is a subtle fluid or its transmission
singular. And it is proposed to adduce the most striking
facts to prove that the electric force differs from other
forces only in the character of the molecular action in which
the forces exist, without entering into a ,discussion of the
ultimates of matter and force, for we can never have know-
ledge of these ultimates. We know there are matter and
force; but when we arrive at a studious questioning, we find
it impossible to distinguish between matterand force, to de-
cide whether matter is an attribute of force, or force an at-
tribute of matter; and finally we might carry the thing so
far as to wonder whether force is not everything and every-
thing is nothing.

It may be confidently asserted that in the transmission of
any force whatever, from the transmission of force through
a simple lever to the transmission of electricity and light
there is but one law, which is perhaps best exemplified in
the toppling over of a row of bricks, as herein before men-
tioned. In this example, each brick crudely stands in the
position of a molecule of matter, and acts upon the next
brick in precisely the same manner (that is, as to imparting
of force) that one molecule of matter acts upon another. If
you blow a quantity of air into one end of a long tube, the
same quantity of air will emerge from the other end; but
you know that it is not the same air that is blown into the
tube. The first impelled quantity of air yields its impulse
to the next, and the next to the next,and so on indefinitely
So if you take, with proper shape, a tube of water a mile
long, for instance, and pour a certain quantity of water into
one end, the same quantity will be displaced at the other
end ; but it would not be said that the water poured into the
tube had traveled the length of the tube and emerged at the
other end, although the effect is the same as though the
quantity of water poured in had so traveled. It is the same
with a belt or a lever; if you impart to one end a certain
force, each atom or molecule of the belt or lever imparts
that force to the next until finally the force is manifested at
the distant end. And if the medium of transmission could
be perfectly rigid or unyielding,the force applied at one end
would be manifested almost instantaneously at the distant
end ; yet no oneis astonished in witnessing the three general
operations of an ordinary lever, namely:

1. The application of force at one end.

2. The transmission of that force to the other end by the
molecular action of the matter composing the lever.

3. The manifestation, at the distant end, of the force
applied.

The first and third operations, are visible; the second is
invisible,but apparently instantaneous. I say apparently in-
stantaneous, for I have made several experiments with a
view to determining the speed of transmission of this force,
and have ascertained that a reasonable period of time is re-
quired for the transmission of force through a rigid bar of
iron as short as fifty feet in length. My first experiments
led me to approximate the speed of this transmission to the
speed of transmission of the electric force, but I have found
that it varies with temperature and kind of metal. The bar
of iron which I used, and which was fifty feet long, gave the
best results. It was placed horizontally upon eight pulleys,
with platinum contact pointsat each end, connected with an
automatic telegraph recording instrument and batteries as
follows:

Here are shown the bar A, fifty feet in length, running on
pulleys, and the electrical connections, X being a projecting
piece fixed to the bar, whose duty is to close the circuit of
battery, B B, by forcing together the contact points, I I.
The circuit of battery, B, is completed by the bar bringing
together the contact points, d d, one of which is fixed to the

bar. C Care the recording points, bearing upon the chemi-
cally prepared paper, E, which is carried over the metallic
drum, D. It will be seen that a blow struck upon the end of

* 1t is a singular fact that, whenever something appears which is not ca-
pable of ready definition, instead of seeking for a solution, and suspending
judgment until a solutlon is feund, refuge i3 taken in hypothetical subtle

fluids, or 8ynonymous somethings
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the bar at A, to move it in the direction of the arrow, will
close both circuits by bringing together the contact points,
dd and [1, and that a discoloration of the chemical paper
under the rezording points, C C, will take place at the in-
stant of such contact. Therefore, if the force applied at A
be instantaneously transmitted through the bar,the points of
chemical discoloration will be side by side on the paper E,
moving in the direction of the arrow:; whereas they really
stand with relation to each other as shown at ¢ i, the
first mark made being that caused by the closing of the cir-
cuit at I I, where the blow is struck, and the second being
that caused by the closing of the circuit at d d, which closing
of circuit will not take place until the force applied at A
shall have been transmitted to the other end of the bar by
the action of the atomic particles of the bar.

In my experiment, the length of chemical paper carried
beneath the recording points was 90 inches per second, any
greater speed occasioning a break, and the dots caused by
the contacts were Ji of an inch apart; that is 4; of an
inch from the linethey would have observed had the contacts
been simultaneous. Therefore the time required for the
transmission of the force applied from one end of the bar to
the other was the 55 part of a second, or at the rate of
2,045 miles per minute. These results, however, were pro-
bably far from accurate. The speed of transmission may not
only be much greater than attained in my experiments, but
the process of determining it by chemical decomposition is
faulty in many particulars. I do not claim that it does more
than show a remarkable speed of transmission of ordi-
nary force, and that not only this transmission could not
have taken place without the molecular action of the metal,
but that the molecular action of the metal alone ac-
counts for the difference in time between the impart-
ing of the force at one end of the bar and its manifestation
at the other end. And I doubt whether any one, witnessing
this phenomenon would attempt to account for this trans-
mission of force by urging the passing through the bar of a
subtle fluid, generated by the bone, flesh, and blood of the
person applying the force: yet we have in electricity the
selfsame principle in the molecular action in which the
electric force exists and by which it is transmitted.

The sun emits light. Now we know that this light has
sufficient force, falling upon a surface properly placed,to im-
part motion to that surface. Therefore a ray of light must
either consist of a solid projected from the sun, traveling
through space and falling upon thatsurface, or it mustbe a
certain condition of the molecular or atomic structure per-
vading everything, which condition is propagated, with in-
conceivable rapidity, from one atom to another, until, finally,
the atomic light condition of the sun, though in less in-
tensity, is reproduced at the earth. Now it is not only be-
yond all reason and hopelessly absurd to suppose that an
atom of matter is projected from a burning body through a
resisting medium at the rate of 192,000 miles a second, as,
for instance, a ray from a feeble candle frame traveling
through atmosphere and glass; butsuch a supposition is con-
troverted by all the phenomena of forces. All forces—light,
heat, sound, expansion, gravity, electricity—are transmitted
in a similar manner to the transmission of force through a
tube of water or air, as related ; and as this is the fact, so all
forces must reside in a certain condition of the atcmic or
molecular structure of matter. Primarily, there must be a
normal condition of the molecules of matter as to shape
and state of motion or quiescence. What that normal
condition is, whether in shape the atomic particles are
round, square,or otherwise, whether theirmotion is vibratory
or circular, whether a certain motion attracts and »nother
repels, we can of course never accurately determine, al-
though we may theoretically approximate some of the condi-
tions, as, for instance, the couditions necessary to the expan-
sion of a metal by heat.

Washington, D. C. W. E. SAWYER.

Salycilic Acid for the Preservation of Infusions, ete.

‘“ The wonderful reports of the conservative properties of
salycilic acid led me some time ago to commence a series of
experiments to determine the proportions of acid necessary to
add to infusions, etc., in order to keep them a reasonable
length of time without change. The results Ihave obtained
are not quite as satisfactory as I had anticipated, but proba-
bly they will not on that account be less interesting to phar-
macists in general.

Before experimenting with the infusions, I sought & suit-
ablesolvent for the acid, and several weeks ago found that
solution of borax was its best solvent; but this does not take
up a sufficient quantity to allow of its being added to medici-
nal preparations for the purpose of preservation. Boiling
water dissolves the acid in proportions sufficiently large for
the purpose, and does not deposit it again on cooling; there-
fore I made the infusions, etc., upon which I experimented,
with water in which I had previously dissolved the requisite
proportion of the salycilic acid. The following are the re-
sults of the investigation :

Infusion of cascarilla, without acid, kept two days; with
acid (five grains to pint), kept five days. Another infusion
made of double strength, with water containing ten grains of
acid to the pint, has now kept over a fortnight and is per-
fectly fresh.

Infusion of quassia.—A quart of concentrsted infusion
(one to seven) was prepared, having forty grains of the acid
dissolved in it: this has kept now over a month, and is as
nice as when first made. One partof it was diluted with
seven of water and kept for comparison with a simple infu-
sion; the latter was unfit for use on the fourth day, wheress
the fermer kept for six days.

Infusion of orange, made with water containing five grains
of the acid to the pint, kept perfectly bright and fresh for
eleven days, but then gradually became turbid.

Infusion of calumba weat bad in three days, and a sample
with three grains of acid to the pint only kept four days.
A stronger infusion, with ten grains to the pint, was put into
an uncovered beaker, and was clear and good at the end of
the week; but spots of mold then began to form upon its
surface thoagh it still remained bright.

Infusion of senna with eight grains of acid to the pint
kept seven days, being four days longer than one without
acid.

Infusion of malt (two ounces to pint).—A simple infusion
was quite sour in three days; but with eight grains of the
acid to the pint, a portion of the same infusion retained its
odor upwards of fourteen days, and even now, at the expira-
tion of twenty-one days, the odor might be disticguished.

Tragacanth mucilage.—The addition of acid, in the propor-
tion of eight grains to the twenty ounces, causes this to keep
for a length of time, a sample prepared nearly a month ago
being quite fresh, while a mucilage without this addition
had acquired a repulsive odor in about eleven days.

Mucilage of acacia also appears to keep well with this
addition.

Lemon juice will retain its odor for weeks, and will not
turn moldy, even if kept in an uncovered vessel, if five
grains of salycilic acid are added to each pint.

Having read that this acid would keep leeches healthy and
prevent the water in which they were kept becoming foul, I
added ten ounces of acid solution (eight grains to pint) to
half a gallon of water into which fifty leeches were put.
Previous to this addition, we had found two or three dead
leeches every week when the water was changed; but since,
we have not lost a single leeck, and the water keeps fresh
for weeks. I forgot to note that, by adding ten grains of
acid to each pint of sirups of red and white poppies, violets,
etc., fermentation is effectually prevented. The addition of
a little yeast to several of the samples produced no etfect.”—
J. O. Thresh, in Pharmaceutical Jowrrual.

AN EXPERIMENTAL AURORA.

M. Lynstrém, of the University of Helsingfors, has sent
to the Geographical Exhibition, Paris, an interesting instru-
ment invented by him to demonstrate that aurere are pro-
duced by electrical currents passing through the atmosphere
in the polar regions. Our illustration will give an idea of
the appsratus.

A is an electrical machine, the negative pole being con-
nected with a copper sphere and the positive with the earth.
S S'aro of ebonite, as wellas R R d d, so thatB is quite iso-
lated as the earth in the spac:. B issurroanded by the at-
mosphere. a’ a’ @' a’ a' a' are a series of Geissler tubes with
copper ends above and below. All the upper ends are con-
nected with a wire which goes to the earth, consequently a
current runs in the direction of the arrows through the air,
and the Geissler tubes become luminous when the electrical
machine is set in operation. These Geissler tubes represent
the upper part of the atmosphere, which becomes luminous
when the aurora borealis is observed in the northern hemi-
sphere. The phenomena produced by the Lynstrém appara-
tus are quite consistent with the theory, advocated by Swe.
dish observers, that electrical currents emanating from the
earth and penetrating into the upper regions produce aurorx
in both hemispheres. The experiment, says Nature, differs
from the apparatusof M De la Rive, who placed his current
in vacuo, and did vot show the property of ordinary atmo-
spheric air of allowing to pass unobserved, at the pressure
of 2 feet 64 inches, a stream of electricity which illuminates
a rarified atmosphere. The experiment was most attractive,
and hundreds of persons witnessed it every day.

A Dboard of engineers is now ia session in this city, examin-
ing Captain Eads’ plan for the improvement of the mouth of
the Miseissippi river. The recommendations thus far carry
the total length of the east jetty to 12,700 feet, or 300 feet
beyond the west jetty, and fix upon 1,000 feet as the space to

be left for the current between the two artificial walls,
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SCIENTIFIC AND PRACTICAL INFORMA TION.

THE BARNACLES ON THE GREAT EASTERN.

Mr. Henry Lee describes in Land and Water a recent ex-
amination of the bottom of the Great Eastern, made by him
in search of new barnacles and other marine animals. His
labors were unrewarded with much of novelty; but among
other interesting facts remarked, he notes that the portion of
the hull usually submerged was clad with an enormous mul-
titude of mussels, extending over a surface of 52,000 square
feet of iron plates, and in some parts six inches thick. The
average weight of the mussels was from 12 to 13 pounds per
square foot, so that the vessel was cumbered with fully 800
tuns of living marine animals, enough to load, with full car-
goes, two ordinary collier brigs.

ANOTHER NEW ANTISEPTIC.

Among the benzol group, all of which are derived from
coal tar, are (besides the phenol or carbolicacid (Cs Hg O) and
its many compounds) the cresol (C;, Hg O), the phlorol
(Cy Hyo O;), and the phynol. The latter, of which the com-
position is C,o H;s O, is alse found in the volatile oil of
thyme, together with thymene, C,, H,o, and cymene, C,, H,4;
but the cheapest source ot its production is coal tar. Seve-
ral compounds of the phynol were studied by chemis s long
ago; but it was reserved for Lewin, of Berlin, to discover
that it is a powerful antiseptic. When pure, it consists of
transparent crystals of a very agreeable and strongly aro-
matic odor: while it is so powerful that a single grain in
thirteen ounces of hot water is a sufficiently strong mixture
for all purposes. Comparative experiments have shown that
it possesses a much greater power to arrest fermeuntation and
putrefaction than either carbolic or salicylic acid. Added to
a solution of sugar, with yeast, it arrested fermentation;
added to milk, it arrested coagulation till 20 days later tban
is usual, and after 40 days there was no vegetation visible.
Albumen of eggs did not show putrefaction at the end of 11
weeks, and the peculiar aromatic smell was still prevalent
at that time. Even in bony substances, otherwise so ready
to start decomposition and putrefaction, it was able to arrest
all putrefactive change for not less than 35 days.

It appears thus that the benzol series contains the best
disinfectants, and thai carbolic acid, which has hitherto en-
joyed the highest reputation, is by no means the best in the
series; and that it will be superseded by the fragrantthymol,
until perhaps some better antiseptic is discovered.

A NEW OLEAGINOUS SEED.

The commission of the permanent Exposition of the French
Colonies has lately called the attention of Marseilles soap
makers to a new source of oil, found in the seed of the car-
apa, which is a tree abounding in immense forests in French
Guiana. Twicea year the tree produces an abundant harvest
of seeds, which at certain times cover the earth to a depth of
four or five inches. These, immediately subjected to pres-
sure, give 35 per cent of their weight in an excellent soap-
making or illuminating oil.

NATIONAL TREE PROTECTION.

By a United States statute of March 8, 1875, a penalty of
$200 or six months’ imprisonment is attached to permitting
cattle to run on national lands, and to break down trees and
hedges. The unlawful cutting or wanton destruction or
injury of ‘* any timber tree or any shade or ornamental tree,
or any other kind of tree ” on the lands of the United States
is punishable by $500 fine or a year’s imprisonment.

A Shower of Hay.

Dr. Hawtrey Benson, of Dublin, writing in the Dublin
Daily Express under date July 27, describes a remarkable
shower of small pieces of hay which he witnessed at Monks-
town that morning. It appeared in the form of ‘‘a number
of dark flocculent bodies floating slowly down through the
air from a great hight, appearing as if falling from a very
heavy dark cloud, which hung over the house.” The pieces
of hay picked up were wet, ‘‘as if a very heavy dew had
been deposited onit. The average weight of the larger
flocks was probably not more than one or two ounces, and,
from that, all sizes were perceptible down to a simple blade.
The air was very calm, with a gentle under current from
S.E.; the clouds were moving in an upper current from S.§S.
W.” The air was tolerably warm and dry, and the pheno-
menon is thus accounted for by Dr. J. W. Moore: ‘“ The co-
incidence of a hot sun and two air currents probably caused
the development of a whirlwind some distance to the south
of Monkstown. By it thehay wasraised into the air, to fall,
as already described, over Monkstown and the adjoining
districts.”

A similar shower of hay fell near Wrexham, England,
July 25.

Collodion,

Few bodies are more easily electrified than collodion.
With the least friction by the hand, the membrane adheres to
the fingers. If a collodion sheet be fixed, like a flag, to a
glass tube, and waved in dry and hot air, it is electrified.
Other uses of collodion sheets, here mentioned, are in ex-
periments on polarization of light, on colors of thin films, on
diathermancy, on vibrations in acoustics. M. Gripon pre.
pares these sheets by dissolving 1°5 to 1-7 grains gun cotton
in' a mixture of 50 grains alcohol and 50 grains ether  The
collodion is poured on a glass plate after the latter has been
breathed upon so as to receive a ceatingof moisture. When
—after some hours—the collodion is dry, thes plate is put in
water; and a sheet of paper having beexr applied snd at-
tached to the collodiom by the edges, the film is drawn off
with the paper
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IMPROVED VISE.

We illustrate herewith a novel form of vise, of simple
andstrong construction, and possessing double jaws, which
may be adjusted so as to hold an object at any desired angle
with great firmness. This arrangenient offers considerable
advantages to the operator, since hecan thus place his work
in whatever position is best suited to his convenience. A
perspective view of the invention is given in Fig. 1, and sec-

the weather. It has a double back section, marked B, in
Fig. 1, over the crown of the head, and a double front sec-
tion, E, Fig. 1, over the front of the head. I he front piece,
D, is also made double. By detaching loops by which the

the sections are fastened when the cap is worn as shown in
Fig. 1, the folded rear part, B. may be reversed and extend-
ed down to the neck, as shown in Fig. 2; thesupplementary

crown section, E, is then swung over the front, below the

tional views in Figs. 2 and 3.

The fixed jaw, A, is grooved at B, Fig. 3,
to receive an annular projecting portion of
the standard, C, and also has a shank which
enters into a socket in said standard. To hold
the jaw in its place, a score is cut around the
shank, and a similar score is made above in
the socket. Into the aperture thus formed a
hardened steel pin, D, is placed. This pin
prevents the jaw, A, from being drawn out,
while it does not interfere with the rotating
of said jaw in the direction of the arrow, and
ag indicated by the dotted lines in Fig. 1.
Fig. 3 shows therear face of the jaw, A,and
exhibits in the groove, B, a numberof holes.
On the standard is a spring bolt, shown at E,
Fig. 1, which, when it is desired to adjust
the jaws at an angle, is drawn back, and,
when the jaw is set, isslipped into one of the
apertures, holding it firmly. The movablejaw,
F, has a hollow shank which enters the jaw,
A, and the standard. Into the end of said
shank is placed the flanged nut, &, into which
passes the vise screw. The latter is held in
place in the movable jaw by a pin, H, ar-
ranged in similar manner, to the pin, D, al-
ready described. It will be seen, from the shape of the
shank of the movable jaw, that that jaw turns with jaw,
A, and is held with the latter. The gripping of the jaws is
effected by turning the handle in the usual man-
ner, the screw acting in the nut and drawing
the parts together very tightly. All parts of the
vise are made to gage, so that, when dny portion
becomes broken, it can be replaced by sending
number and size of jaw to the manufacturer.

The faces of one pair of jaws are roughened,
and those of the otherpair left smooth, to suit
different kinds of work. The general construc-
tion is such as to prevent any dirt entering the
working parts, The pins, H and D, present a
novel and ingenious mode of securing the jaws;
and although of hardened steel, they sustain
but very little of the thrust, and hence are not
likely to wear out. They are easily removed,
admitting of the implement being taken apart
for oiling, etc. A screw thread cut on one end,
engaging in a similarthread made in the jaw for
pin, H, and in the standard for pin, D, holds
each pin firmly in place.

Patented January 26, 1875. For further information ad-
dress the manufacturer, Elmore Penfield, Middletown, Conn.
om0~
FOX’S REVERSIBLE CAP.

Mr. Morris Fox, of New York city, has recently invented

Fig. 1.

a new form of cap for the use of car drivers and others ex-
posed in winter, by their occupations, to the inclemency of

Fig. 2.

chin, to cover the ears and front part of the neck, and the

PENFIELD’S IMPROVED VISE.

upper front is thrown over the lower part of the front piece,
D, forming a head covering which is claimed to be perfect-
ly waterproof in the roughest weather.

The inventor pro-
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poses to make one side of each section of fur, as in Fig. 1,
and the reverse side of rubber cloth or other waterproof ma
terial.

AMERCURIAL SAFETY VALVE,

A new safety valve, the patented invention of Mr. E. W.
('olls, is in operation at Erith, near London, and is said to
answer exceedingly well. The action of the valve is such
that, the moment it begins to move in consequence of an ex-
cess of pressure, itopens fully, so as to allow a free escape
of steam until the pressure becomes sufficiently reduced in
the boiler, when the valve closes as quickly as it opened.
This action is brought about in the following manner: A
lever, A, consists of a metal tube, having at each end a closed
metal box. This tube passes through eyes in the pillars, B
B B. One of these pillars, jointed at X, forms the fulcrum
upon which the lever works; another presses upon the valve
itself, and the third is unattached at its lower extremity,
where it has a stud which works up and down in the curved
slot, Y. This slot acts as a guide. preventing the valve from
being forced out of its seat. The screws, C C C, passing
through the pillars at the top, press upon and hold the lever,
A. Tothe end of the lever, A, behind the fulcrum, is se-

NI T
cured a cast iron box, D, the inside of the bottom of
which is a prolongation of the lower level of the tube.

At the opposite end of the lever is another box of cast
iron, much deeper, the bottom being of thick cast iron

i
i

to give weight. The space intervening between the
floor of this box and the lower level of the tubeis filled
with mercury, M. The pressure upon the valve is re-
gulated by setting this weighted end of the lever at a pro-
portionate distance from the fulcrum. For this purpose, the
lever is duly adjusted, and then secured in its place by the
screws, C. When once the lever is adjusted by the engineer
or other responsible person, it may be secured from being
altered by the man in charge of the boiler by sliding over
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the head of the screws, C, a tubular cap, E, having a slot
formed along it at the bottom for the stems of the screws to
pass through. The cap is closed at one end, and at the other
is provided with a cover which is applied to it when the cap
has been slipped over the heads of the screws. The cap is
then secured by a padlock, and all accessto the screws is
thus prevented
When the maxim um pressure of steam at which the valve
is set is attained, the valve proceeds to lift slightly, as if
constructed in the ordinary way; but the
moment this takes place the lever is thrown
out of its horizontal position, and the mer-
cury from the weight box begins to flow
through the tube into the box behind the
fulerum. The weight of the mercury is
thereby displaced from the end of the lever,
and acts as a lifting force by being trans-
ferred to the rear of the fulcrum. Thus the
valve is no longer loaded to the same ex-
tent as before, and opens freely for the
escape of steam. When the boiler has been
relieved of pressure to the extent of two or
three pounds, the lever weight is sufficient-
lyheavy to close the valve, and the mercu.
ry returns to its original position, thereby
preventing the valve from opening again
until the maximum pressure is once more
attained. As used at the Erith oil works,
the steam blows off at a pressure of 35 1bs.,
and closes when it falls to 324 lbs. The
valve is easily set to a pressure ranging
from 10 lbs. to 100 1bs., on the square
inch.
—eer—
Japanese Variegated Foil.
Professor Lielegg, of Japan, writes to Europe to describe
a process used by the Japanese in the production of a metal
leaf used for decorative purposes. Thirty or
forty thin plates, of gold, silver, copper, and
various alloys, are laid one over the other in a
given order, and soldered together at the edges,
so thatthe whole forms a stout plate of metal.
Punches of various shapes, conical, pyramidal,
with triangular, square, or pentagonal sides,
are now used to make a pattern of perforated
figures, which exhibit on their inner sides con-
centric circles, triangles, and other forms cor-
responding to the punches used. The plate so
prepared is hammered and rolled until it has
become quite thin, the holes disappear, and the
figures have spread out, preserving, however,
their parallelism. A number of broken, straight,
and curved lines are thus produced, their effect
being further enriched by the use of acids to
molify the colors. Thin plates prepared in
this way have an extremely flexible nature,
admitting relief, with stamped or engraved de-
signs; and, capable of receiving the most varied colors and
forms, will have many uses in decorative art.

ROBERTS’ COMBINED LAMP AND OIL CAN.

A simple little invention is illustrated in the annexed en-
graving, which, we think, will praveof considerable conve-
nience to engineers. Any one who has ever attempted to
oil out-of-the-way machinery in the dark, and especially in
the confined limits of a steamboat’s hold, will understand
that keeping one’s self clear of the moving parts, while
both hands are occupied, the one with a lamp, the other with
an oil can, is certainly not an easy, and is in some respects a
perilous, operation. The present device, which combines
lamp and oil can in one, allows one hand to be free, so that
the user can steady and support himself, and in addition a
further advantage is offered in having a light so placed as to
illuminate the darkest recesses of the machine, which it oth-
erwise might be difficult to light up sufficiently to enable oil
cups to be readily found.

As shown in the engraving, a cylindrical vessel is provided

with a flanged stand, ‘and is divided within by a partition, A.
The large space nearest the handle serves to hold lubricating
oil,and the spout therefor passes through the partition and the
small space, which contains lamp oil, and extendsin a nozzle
outside the can in the usual manner. The lamp oil space is
filled through the aperture, at B, in the cover of which a
lamp burner is arranged carrying the usual wick. Theflow
of lubricating oil isregulated by a spring lever, C, by which
a small air hole is closed or opened at will.

Patented through the Scientific American Patent Agency
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June 22, 1875. For further particulars regarding sale of
rights, etc., address the inventor, Mr. William Roberts,
Quincy, Adams county, I11.

THE CENTENNIAL BUILDINGS.

‘We have already published complete views of three of the
buildings now being erected for the purposes of the Centen-
nial Exposition to be held in Philadelphia next year; and
we now add a representation of the large structure to be
devoted to the agricultural show. It will stand north of the
Horticultural Building, and on the eastern side of Belmont
avenue, Fairmount Park. It will illustrate a novel combi.
nation of materials, and is capable of erection in a few
months. Its materials are wood and glass. It consists of a
long nave crossed by three transepts, both nave and transept
being composed of Howe truss arches of a gothic form. The
nave is 820 feet in length by 125 feet in width, with a hight
of 75 feet from the floor to the point of the arch. The central
transept is of the same hight, and has a breadth of 100 feet,
the two end transepts being 70 feet high and 80 feet wide.

The four courts inclosed between the nave and transepts,
and also the four spaces at the corners of the building, hav-
ing the nave and end transepts for two of their sides, will
be roofed to form valuable spaces for exhibits. Thus the
ground plan of the building will be a parallelogram of 540

Seientific Qmerican,

traffic on the ocean, traffic which a distinguished member of
the association had said, at one of its meetings, forty years ago,
was impossible. Similar advancement has been recorded in
the department of telegraphy ; and what a splendid suceesshad
not the railroads proved! The railways in the British islands
now produce, or rather save to thenation, amuch larger sum
annually than the gross amount of all the dividends payable
to the proprietors, without at all taking into account the
benefit arising from the saving in time. The benefits under
that head defy calculation, and cannot with any accuracy be
put into money: but it would not be at all overestimating
this question to say that in time and money the nation gains
at least what is equivalent to 10 per cent on all the capital
expended on railways. It follows that, whenever a railway
can be made at a cust to yield the ordinary interest of money,
it is in the national interest that it should be made.
COMPARATIVE SAFETY OF RAILWAYS.

Speaking of accidents on railways, Sir John said that they
were fewer now than they had been; indeed, that there is
only one passenger injured in every 4,000,000 miles traveled,
or that, on an average, a person may travel 100,000 miles
each year for forty years, and the chances be slightly in his
favor of his not receiving the slightest injury.

TEXTILE INDUSTRIES.
More ingenuity and creative mechanical genius is perhaps
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cost had been before Heathcoat’s improvements were effect -
ed,

TELEGRAPHY.

There is no more remarkable instance, of the rapid utiliza-
tion of what was in the first instance regarded by most men
as a mere scientific idea, than the adoption and extension of
the electric telegraph,

The first useful telegraph was constructed upon the Black-
wall Railway in 1838, Messrs. Wheatstone’s and Cooke’s in-
struments being employed. From that time to this the pro-
gress of the electric telegraph has been so rapid that, at the
present time, including land lines and submarine cables,
there are in use in different parts of the world not less than
400,000 miles of telegraph.

Among the numerous inventions of late years, the automa-
tic telegraph of Mr. Alexander Bain, of Dr. Werner Siemens,
and of Sir Charles Wheatstone are especially worthy of no-
tice. Mr. Bain’s machine is chiefly used in the United
States, that of Dr. Werner Siemens in Germany. In Great
Britain the machine invented by Sir Charles Wheatstone, to
whom telegraphy owes so much, is chiefly employed. By
his machine, after the message has been punched outin a
paper ribbon by one machine, on a system analogous to the
dot and dash of Morse, the sequence of the currents requi-
site to transmit the message along the wire is automatically
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by 820 feet, covering a space of above ten acres. In its im-
mediate vicinity will be the stock yards for the exhibition of
horses, cattle, sheep, swine, poultry, etc.

Several foreign countries will erect buildings, more or less
important in size and appearance, in the park. These will
add importantly to the appearance of the whole, and many
of them will be attractive specimens of modern architecture.
Altogether, the Commission must be congratulated on their
success in obtaining the necessary buildings for the Exposi-
tion.

Progress of Engineering.

At the meeting of the British Association for the Advance-
ment of Science, which took place at Bristol on the 25th ult.
Sir John Hawkshaw delivered the address, devoting him-
self especially to the history and progress of engineering.
“Inventions,” hesaid, ‘‘ were lost and found again. The art of
casting bronze over iron was known to the Assyrians, though
it has only lately been introduced into modern metallurgy ;
and patents were granted in 1609 for processes connected
with the manufacture of glass which had been practised
centuries before. An inventor in the reign of Tiberius
devised a method of producing flexible glass, but the manu-
factory of the artist was totally destroyed in order to prevent
the manufacture of copper, silver and gold from becoming
depreciated.

ANCIENT ENGINEERING.

A high tribute to the wonderful engineering capacities of
the Romans was paid by 8ir John. Wars, with all their
attendant evils, often indirectly benefited mankind, as when,
under the Romans or Napoleon, great systems of roads and
bridges were instituted for military purposes. Roads followed
the tracks of Rome’s legions into the most distant provinces
of the empire. Three hundred and seventy-two great roads
are enumerated, together more than 48,000 miles in length,
according to the itinerary of Antoninus. The water supply
of Rome during the first century of our own era would suffice
for a population of 7,000,000, supplied at the rate at which
the present population of Londonis supplied. A rapid glance
was taken at the progress of mechanical skill in the manu-
facture of textile fabrics and the immense growth of steam

displayed in machines used for the manufacture of textile
fabrics than by those used in any other industry. It was not
until late in historical times that the manufacture of such
fabrics became established on a large scale in Europe. Al-
though in China man was clothed in silk long ago, and al-
though Confucius, in a work written 2,300 years ago, orders
with the greatest minuteness the rules to be observed in the
production and manufacture of silk, yet it was worth nearly
its weight in gold in Europe in the time of Aurelian, whose
empress had to forego the luxury of a silk gown on account
of its cost.

Until 1738, in which year the improvements in spinning
machinery were begun, each thread of worsted or cotton
wool had been spun between the fingers in this and all other
countries. Wiyatt, in 1738, invented spinning by rollers in-
stead of fingers, and his invention was further improved by
Arkwright. In 1770 Hargreaves patented the spinning jenny,
and Crompton the mule in 1775, a machine which combined
the advantages of the frames of both Hargreaves and Ark-
wright. In less than a century after the first invention by
‘Wyatt, double mules were working in Manchester, with over
2,000 spindles. Improvements in machines for weaving
were begun at an earlier date. In 1579 a ribbon loom is said
to have been invented at Dantzic, by which from four to six
pieces could be woven at one time, but the machine was de-
stroyed and the inventor lost his life. In 1800 Jacquard’s
most ingenious invention was brought into use, which, by a
simple mechanical operation, determines the movements of
the threads which form the pattern in weaving. But the
greatest discovery in the art of weaving was wrought by
Cartwright’s discovery (in 1784) of the power loom, which led
eventually to the substitution of steam for manual labor,
and enabled a boy with a steam loom to do fifteen times the
work of a man with a hand loom.

For complex ingenuity few machines will compare with
those used in the manufacture of lace and bobbin net.
Hammond, in 1768, attempted to adapt the stocking frame to
this manufacture, which had hitherto been conducted by
hand. It remained forJohn Heathcoat to complete the adap-
tation in 1809, and to revolutionize this branch of industry,

reducing the cost of its produce to one fortieth of what the
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determined in a second machine by the perforated ribbon
The secoud operation is analogous to that by which, in Jac-
quard’s loom, the motions of the threads requisite to produce
the pattern are determined by perforated cards. By Wheat
stone’s machine, errors inseparable from manual labor are
avoided ; and what is of even more importance in a commer-
cial point of view, the time during which the wire is occu-
pied in the transmission of a message is considerably dimin-
ished.

By the application of these automatic systems to tele-
graphy, the speed of transmission has been wonderfully
accelerated, being equal to 200 words a minute, that is, fast-
er than a shorthand writer can transcribe; and, in fact,
words can now be passed along the wires of land lines with
a velocity greater than can be dealt with by the human
agency at either end.

Owing partly to the retarded effects of induction and
other causes, the speed of transmission by long submarine
cables is much smaller. With the cable of 1858 only 2%
words per minute were got through. The average with the
Atlantic cable, Dr. C. W. Siemens informs me, is now 17
words, but 24 words per minute can be read.”

Steam at 500 Ibs. Pressure.

For several years the successful experiments of Mr. Loftus
Perkins, in England, in the use of steam at enormous
pressures, rising as high as 500 1bs. per square inch, have
been known, but the explanations for the delay in the manu-
facture have not until now been made public. It appears,
from the law proceedings in a suit lately brought by Mr.
Perkins against the Yorkshire Engine Company, that Mr.
Perkins assigned the exclusive license under his patents to
the Company, they in turn agreeing to proceed with the
building of the new engines and boilers forthwith. But this
the Company failed to do, and so the invention became as it
were locked up, and Mr. Perkins was compelled to appeal to
the courts for relief. The case recently came on before Jus.
tice Fields, Nisi Prius Court, Leeds, when the following
interesting explanation was elicited :

In opening the case, Mr. Wills said that his client, Mr

Loftus Perkins, was a civil engineer, who resided in London.
He was the inventor and constructor of various devices for
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the improvement of boilers and engives, which were the
subject of several patents; and the defendants were the
Yorkshire Engine Company, Limited, which company traded
principally in the manufacture of locomotive engines, and
carried on their business in the neighborhood of sheffield.
The action was brought upon an agreement entered into
between the plaintiff and the defendants on the 31st of March,
1872. The great object, or rather the principle, which lay at
the root of the various improvements invented by Mr. Per-
kins were, in the first place, the use of extremely high pres-
sure steam; and in the second place, the use of fresh soft
water distilled over and over again with the minimum of loss,
go that, practically, there was but litrle replenishing of the
original supply necessary. The investigation of the profita-
ble application to mechanical purposes of extreme}y higb
pressure steam was a matter which had been hereditary in
the family of Mr. Perkins, for his grandfather was the in-
ventor of what was scarcely more than a toy—an extremely
ingenious toy, which was well known thirty or forty years
ago, and which he (Mr. Wills) recollected seeing in his boy-
hood, and which some of the jury might have seen,e.xhlblged
in the Polytechnic, in London—Perkins’ steam gun—in which
by high pressure of steam, the result which was ordinarily
got from the explosion of compounds was secured. Mr.
Perkins had followed in the footsteps of his grandfather and
father, and he became convinced many years ago that great
economy would result both in wear and tear, and that there
would be great economy of fuel, by the use of high pressure
steam—steam with many times the amount of pressure that
was ordinarily used in high pressure engines. The first thing
which became necessary was to construct a totally new kind
of boiler, because it was obvious that boilers of the ordinary
construction never could stand such pressure as Mr. Perkins
wished to put upon them, namely, from 200 to 800, and even
up to 500 lbs. per square inch. Accordingly, Mr. Perkins
conceived the notion of making these boilera tubular, and
making them tubular in exactly the inverse fense in which
we generally understand a tubular boiler. In an ordinary
tubular boiler the tubes which carried the heated air passed
through the boiler and were surrounded by the water which
was to be turned into steam. By Mr Perkins’ process this
was reversed. The heated air was carried outside the tubes,
and the water to be turned into steam was placed
within the tubes. Mr. Perkins constructed tubes with a
diameter of three inches, and with tubes of that diameter the
necessary strength was practically attairable. The tubes
were tested by hydraulic power up to 3,000 lbs. per square
inch, and no tube was used whichdid not undergo that pres-
sure. Mr Perkins thus over came one difficulty,and he was
thus able to get the means of obtaining safely,within the walls
of iron, the water which was necessary to produce thiss very
high pressure. That idea once grasped, a great practical
difficulty occurred, namely, that of fastening tubes of this
sort into plates which must hold them, and maintain the
necessary connection between these tubes in such a manner
as to be asstrong as the tubes themselves. The first patent
which formed the subject of agreement in this case was
taken out on the 27th of April, 1868, and was for improved
means of fastening these tubes—connecting them togetherand
fastening them in the plates, which would also hold them.
Mr. Wills went on to explain the method by which the tubes
were fixed to the plates, and then said the next difficulty
was a very formidable one. Steam at that pressure bad a
temperature of something like 450 or 500 degrees Fah.,
within a few degrees of the temperature at which metal
becamered hot, and a cylinder into which the steam was to
be introduced must be worked without any vegetable matter
about it, or it would have been impossible to work it. This
difficulty was overcome by the construction of a double cylin-
der, of the form of which the jury could have an idea if they
thought of a fig drum with a large marmalade pot on the top
of it. The upper cylinder, represented by the marmalade
pot, had no communication with the external air. The up-
per cylinder needed no stuffing box. The bottom of it was
always filled up by the piston. The steam at 500 lbs. pres-
sure, or the water that was to be let into the upper cylinder
there, did its duty at that high pressure, never finding its
way at all into the lower cylinder. As soon asit did its work
the steam was let out by a system of mechanical valves irto
a larger cylinder, and arrived there at greatly diminished
pressurs, which it was safe to use with the ordinary mechani-
cal appliances for stuffing boxes. The upper cylinder was
:-lhe ounly partin which the high pressure steam was intro-
uced.

His Lordship—What did it do, there ?

Mr. Wills—It pushed the piston down, but never did the
up stroke. After the steam had done its work at a pressure
of, say, from 50 1bs. to 70 1bs. persquareinch in the larger cy-
linder,it went by virtue of an arrangement which wasnotnew,
which Mr. Perkins laid no claim to, but which was callea
the compound engine system, to another cyiinder larger still,
where the preshure was from 20 1bs. to 25 1bs. per square inch.
After doing the work there, the steam was taken away in the
ordinary course of things into the condensef.” The condenser,
again, was a peculiarity of Mr. Perkins’ invention, By this
system the condensing of the steam was effected in tubes just
as in the boiler, the result being that it absolutely prevented
all chance of the admixture of water, and also prevented the
escape of steam, so that it could be used over and over again
with an amount of waste which was incredibly small. By
means of this system msarine engines which had to use salt
water could be supplied with fresh water, a few tubs being
amply sufficient to supply the waste in long voyages. There
was also an enormous economy in the consumpticn of fuel,
Mr. Perkins being able to construct the largest engines so as
to consume only about 13 lbs. of fuel per horse power per
hour. That was one source of economy. The consequence
of using the same water over and over again in this way was
that they could start with distilled water—the purest water
that could be got—and grit or impurities, which became ele-
ments of dangerin boilers, were prevested from getting in.
In the case of marine boile's and engines this was a very
important result. It rendered it absolutely unnecessary to
depend upon salt water for the supply of the boiler, salt
water being a source of enormous loss, because, from the
moment it got into the circulating cistern to the moment it
left it, it was a source of attack upon the integrity of the
metal. Wherever it got, it corroded and ate away the boiler.
It also worked in another way, because it gave a great
deposit of salive matter, which became incrusted at the
bettom of the boiler, and did great mischief by forming an
impervious non-conducting coating inside the boiler. The
incrustation became as thick asthe boiler plate itself, and
made the application of the fire heat to be effected under
circumstances of enormous disadvantage. The practical result
of that was that thelife of an ordinary seagoing steam boiler,
in large steamers, was from five to seven years, but there
might be exceptiona) cases in which it lasted ten years.
Boilers made by Mr. Perkins had been submttted to the most

rigid test by officers of the Admiralty,andit was satisfaqtorily
proved that they had been thirteen years in use without
repair or alteration of any kind. Mr. Perkins having in-
vented and perfected this arrangement, and having had it
satisfactorily used in 1868, he took out the first patent. Mr.
Perkins was not a man of boundless means. He was a gen-
tleman who, in company with his father, was carrying on a
profitable business in supplying apparatus for heating pri-
vate houses and churches, in which this new tubular princi-
ple had been brought to bear. He had constructed five or
six of these engines for himself, one of which was placed in
a steam tug, and had been working ever since. But it was
impossible for him to construct these engines at a price
which would make them a commercial success, and he looked
about him for a person who was possessed of the necessary
capital. He was introduced to persons connected with the
Yorkshire Engine Company, Limited—a company well adapt-
ed for his purposes if they had faithfully carried out th'elr
promise. They had large premises,and turned out a locomotive
a we: k, which meant a turnover of $750,000 a year at least.

They had a capital of $1,000,000, and had power to increase
that capital to $2,500,000, therefore it was no imprudent step
if he was deluded into the belief that the company would
make the invention a success. Accordingly, on the 31st of
March, 1872, after six months’ preliminary investigation,
during which these gentlemen had full opportunity of satis-

fying themselves of everything connected with the practical

character of the invention, a deed was entered into, and it

was upon that that Mr. Perkins’ complaints were founded.

Under that deed Mr. Perkins agreed to give these gentlemen

an exclusive license to work his patent, and shut himself
out_frqm the possibility of working with other people. They

covenanted that he should have 10 per cent royalty upon

all articles marnufactured and sold by them under the patent.

They covenanted to proceed with the manufacture of engines

and to set up such extra machinery as might be necessary

for the purpose of executing orders. The very first thing

that was necessary was to construct sample engines. They

agreed that before September, 1872, they would construct two

traction engines—one single and the other double. They

also agreed, before the 1st January, 1873, to construct a
marine engine, of 250 horse power nominal, suitable for a
steamer. The first of these engines, a single traction
engine, was constructed many months after the reasonable
period allowed for its construction, being finished in Decem-
ber,1873. Butit would not work. It never has been worked,
and it was broken up, and sold for old iron. The com-
pany proposed that, instead of constructing a double traction
engine, they should construct instead a locomotive with tram-
car attached, suitable for trams in England or abroad. Mr.
Perkins assented, but with a strong remonstrance. The engine
had never been completed. It had never been put upon the
stocks, not a sixpence had been spent upon it,and no attempt
had been made to carry it out. With regard to the construc-
tion of the marine engine. Mr. Sacre, the manager of the
company, wrote to Mr. Perkins on the 10th of July, 1872,
three months after the contractshould have been begun to
be carried out, in which he stated that he had endeavored
in every possible way to arrange for a ship to fit the engines
to, but without success. The engines would require a
steamer of 2,000 tons burden, and as steamers of that burden
carried a large number of pagsengers, an objection was raised
as to trying engines of such an qxperimental character. They
proposed to construct an engine of 120 horse power, and
they undertook to supply a steamer as well as the engine. Mr.
Perkins accept the modification, but cemplained of the loss
of time in carrying out the agreement.

His Lordship (interrupting) asked what was the case for the
defende.

Mr. Seymour said their case was that everything that could
reasonably be expected had been done, and that difficulties
arose——

His Lordship said there was a clear breach in point of time.
It was a very valuable invention, and this agreement was
made in 1872 ; we were now in 1875, and nothing had been
done.

Mr. Seymour said his Lordehip had not heard the history
of the difficulties they had had to meet; at one time difficul-
ties with regard to Board of Trade certificates for ships; at
another time difficulties with regard to packing, in which
Mr. Perkins had himself shared. The packing under this
high pressure was exposed to a great strain, and some new
invention must be perfected, and it was not till January, 1875,
that that difficulty was finally overcome, by a simple but

rand discovery on the part of Mr. Perkins and Mr. Sacre.

hey had now an order from the Admiralty for marine
engines, which were being made, and Mr. Perkins wrote a
letter speaking of the Admiralty order as putting this
machinery on its trial, and the result would be to satisfy the
Government as well as the public of the great value of the
invention.

His Lordship asked if they could not meet together and
arrange the matter amicably ?

Mr.” Wills said that if the defendants would relieve the
plaintiff of tbe exclusive license they would have a license
on most favorable terms. But the plaintiff would do nothing
unless he got rid of that exclusive license. He was still in
the hands of the Yorkshire Engine Company.

After some further conversation,

His Lordship suggested that counsel should speak to him
privately, saying 14 years was the life of an inventor, and
three and a half had gone already.

Some further conversation took place, and afterwards his
Lordship and the countel retired. Subsequently it appeared
that the Company agreed to a new arrangement, satisfactory
to the court and the plaintiff.

The New Jetties at the Mouth of the Mississippi
River.

The Board of Engineers, appointed under the act of Con-
gress to promote the improvement of the mouth of the Miss-
issippi river, recently held several important sessions in this
city, during which the plans of Captain Eads, of St. Louis,
were carefully discussed and in the main adopted. The plan
involves the construction of extensive lines of jetties along
the courses of the moving water, the jetties being simply
dykes or levees under water, which are intended to act as
banks to the river, to prevent its expanding and diffusing
itself as it enters the sea. It is a notable fact, he says, that
where the banks of a river extend boldly out into the sea,
no bar is formed at the entrance. It is where the banks are
absent, as is the case in delta-forming rivers, that the bar
is an invariable feature. The barresults from the diffusion
of the stream, as it spreads out, fan-like, in entering the
gea, The diffusion of the river being the cause, the remedy
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lies in contracting the stream or in preventing the diffusion.
A glance at the map of the Southwest Pass reveals the
parrow and uniform width of the pass until it is within
about 74 miles of the bar, which is three miles beyond the
Land’s End. In this 7} miles, the river is building up and
extending its own banks into the sea at the rate of eight
inches per day. Its jetties are completed by its own forces,
and Captain Eads thinks they will probably never change
their location, although every time the stream overflows
there fresh deposits will raise them still higher. He points,
therefore, to the fact that the river itself is continually em-
pioying the jetty system, and that Nature makes parallel

not converging, jetties. At 7} miles above the bar of the
Southwest Pass, the natural jetties are finished, and nar-
rowed to their normal width of 1,250 feet, and there the
Pass is 60 feet deep in consequence. Captain Eads thinks
that the bar was once unquestionably where this depth of
60 feet now exists. From this point the river gradually
widens out to the sea, and the current gradually diminishes
from 4% feet to about 3 feet per second atthe bar, and to
zero some twenty miles beyond in the Gulf. Since man has
known the Mississippi, this distance between the bar and the
narrow banks of the Pass above has been the same, 7}
miles. For 11 miles above, the Pass presents the same nar-
rowness and depth, The bar, says Captain Eads, has mar-
shalled the way through ages past to the Gulf, and the nat-
ural jetties have been built up at exactly the same rate of
speed, and have constantly kept the bar 7} miles in advance.

As the natural jetties advance, the bar is slowly eroded
away.

Now, says Captain Eads, suppose that, byartificial means,

these natural jetties could be suddenly extended 7% miles
out to the bar. The volume of water would be almost if
not exactly the same, and so would be the current. Instead
of passing over the bar as it now does at three feet per sec-

ond, it would pass out between these artificial jetties at the
rate of over four feet per second. The question is, could
the bar re-form again afterward, nearer than 7} miles from
the end of these artificial jetties? Suppose there were no
litoral current or Gulf Stream to carry away the sediment,

the bar would certainly form again, but at the rate it has
been going for the last 40 years it would take the river
65,000 days or 178 years to extend its jetties from the place
where they are finished out to the present crest of the bar.

If man, therefore, should do in three or four years what will
require the river 178 years to do, it will be after the lapse
of centuries when the bar can reappear, because it must be
located at least seven miles beyond the artificial jetties.
This argument was made as to the Southwest Pass, but
applies with equal force to the South Pass, where he is
building the jetties.

Captain Eads further stated that the permanence of these
jetties will depend mainly on tbe skill and experience of the
engineers. The river itself is daily showing that it is able
to construct jetties of sedimentary matters which it trans-
ports, which are imperishable and constantly increasing in
strength. On its banks are found millions of young willows
and poplars, which, properly formedinto fascines and secure-
ly interwoven in large masses, and sunk with stone in the
line of the proposed jetties, and securely held in position
by huge blocks of concrete, will soon become filled with
sedimentary deposit, and form ‘artificial banks, indestructi-
ble as those Nature is daily building at the passes.

The following is a table of the increase of depth in 18
rivers in Europe where jetties have been effective ;

Original depth, Present depth
Names of rivers. Country. feet. feet.
Danube...... Roumania (Turkey) %tol1l 2014 to 2114
Maas.......... Holland................. 17 to18
Trave........ Prussia.......... ——eas 7 18
Oder.......... Prussia ........ .. ... 23 to 24
Warne........ Prussia ..... .. 13
Wipper..... Prussia . ..... 13
Persante ..... Prussia .... .. 15
Pregel ...... Prussia ....... 20
Stolpe........ Prussia .... .. 14
Niemen...... Prussia ... ... 23 to 2t
Leban........ Russiee............. 16
Dvina........ Russia........... ..... 18
Wendora..... Russi................. 9
Pernan........ Russi@................. 12
Nissa......... Sweden... ........... 12
Konno........ Sweden............... 9
Altra......... Sweden............ .. 9
Grenaa....... Depmark............. 13

A Model Scientist,

The late W. F. Henwood, F.R.S., the distinguished mining
geologist, who died at Penzance recently in his seventy-first
year, was origivally & clerk in the employment of Messrs.
Fox, of Falmouth, to whose counsel he was considerably in-
debted in his early scientific work. By very great industry
and careful observation he acquired an unsurpassed know-
ledge of the mineral deposits of Cornwall and Devon;and
after fulfilling a succession of important mining appoint-
ments, he became assay master of tin to the Duchy of Corn
wall. This post being abolished, Mr. Henwood’s great ex-
perience was utilized in reporting upon and developing a
number of mining districts in South America, Canada, etc. ;
and after the cessation of histravels, he lived at Penzance in
comparative retirement. His great works are the fifth and
eighth volumes of the ‘‘Transactions of the Royal Geologi-
cal Society of Cornwall,” devoted respectively to the metal-
liferous deposits of Cornwall and Devon, and to those of the
foreign countries he had visited. =~ But his scientific writings
besides these were very numerous; a list of them occupies
seven columnsin the Bibliotheca Cornubiensis.

As a scientific man Mr. Henwood was characterized by in-
defatigable labor, great caution, love of acouracy, and mode-
ration of expression. In his publications he scarcely ever
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mentions a fact of any kind which had not come under hisown
experience, without giving the authority for it. Thus many
of his writings are marvels of copious reference. He per-
sisted in doing everything with this exrraordinary amount
of labor and care up to the last, notwithstanding that he suf-
fered for many years from a very painful heart disease. His
scientific work ceased only with his death. Solong as he
could sustain even an hour’s intellectual effort during the
day, that was devoted to the arrangement of his stores of
facts and observations. Scarcely one of his cherished objects
in this respect remains unfulfilled.

In personal character Mr. Henwood won the high regard of
all whoknew him intimately. His acquaintance with men
and manners was so great and varied, his memory so reten-
tive, and his conversational style so simple and lucid, that
to talk with him was one of the most delightful and instruc-
tive of intellectual recreations. His estimate of his own la-
bors and merits was unaffectedly modest, although he would
resist, if possible, any unfair representation of his work.

In the spring of the present year the Murchison Medal of
the Geological Society was awarded to Mr. Henwood.—Na-
ture.

Edible Birds’ Nests.

Edible birds’ nests are found for the most part in the
Southern Archipelago. The chief region of supply is that
comprising Java, Borneo, Celebes, and the Sulu Islands.
The bird which produces the nests is a little swallow, Airun.
do esculenta. This salangan swallow, as it is called, is
slightly bigger than a blus tit; it has a brown back ; but the
under surface of its body, as also the extremities of the
feathers in its forked tail, are white. It flies with won-
derful speed and precision; and on the Java coast, where
the surge breaks wildly against the precipitous and caverned
walls of rock, the little birds may be seen in swarms dartiog
hither and thithér through the spray. They probably feed
on fragments of molluscs and other small animals which
abound on those coasts. As you watch the surface of the
water rising and falling, you notice how the holes in the rock
are now concealed, now opea again; and the little creatures,
watching their opportunity, dart in and out with lightning
speed. Their nests are fixed to the arched roof of taese
caverns.

What sort of a thing,.then, is the edible bird’s nest that
ministers to the taste of the luxurious Chinese? It is that
portion ot the fabric which serves as a sort of bracket on which
the nest itself (made of grass, seaweed, fibers, smallleaves,
etc.) is built. There are two forms of this support, one flat
like an oyster shell, the other deep and spoon-shaped. It is
a transparent mass, somewhat like isinglass, mother-of-pearl,
or white horn, and is of animal origin. It was formerly
supposed that this gelatin-like mass might be prepared in
the bird’s crop, from seaweed and other marine plants.
This, however, is a mistake. If one opens the animal’s
stomach about the time of building, it is found to contain
insects, but no vegetable matter; moreover, in all species of
the family of swifts, the crop is wanting. Dr. Bernstein has
found that at that season the salivary glands under the
tongue are enormously developed. On opening the bill, they
are seen as two large swellings, one on either side, and these
chiefly supply the material in question. They secrete a
viscid mucous substance, like a concentrated solution of
gum arabic, which can be drawn out of the mouth in long
threads; and in the air, it soon dries, and is found to be the
same (even microscopically) as the bracket material.

When one of the little birds wishes to begin building, it
flies repeatedly against the selected spot, pressing each time
a little saliva aginst the rock with the tip of its tongue.
This it will do from ten to twenty times, moving away not
more than a few yards in the intervals. It then alights, and
arranges the material in semicircular or horseshoe form on
the rock, .continuing to add saliva; and by the motions of
its body from side to side, the yet soft saliva is forced out
over the harder parts, producing those peculiar undulatory
bands which give the nest a stratified appearance. It is
thought not unlikely that part of the secretion used by the
bird comes from the largely developed glands in its stomach
also, that gelatinous matters picked up in the surge are
employed in the construction of its nest. The salangan
never uses the same nest more than once, and that for only
a month; and after the young brood is flown, the nest soon
decays and falls to pieces.

We have now to consider the adventurous work of gather-
ing the nests. The plucker, with nothing on but a cloth
round his loins, and with a knife and a netted bag at his side,
takes his place on a stage (of two crossbars) fastened to the
end of a rope, and is let down against the face of the pre-
cipitous rock. With the left hand he grasps the rope; in
the right, he has a rod, with which he holds himself as far
as possible from the rock. Thus he descends, often several
hundred feet, amid the roar of the breakers and the swarm-
ing of innumerable birds. VWhen he has come opposite a
salangan hole, he makes a signal, and the lowering is
stopped. He now sets himself swinging—and here follows
the most dangerous part of the operation—gradually increas-
ing his width of swing, till he thinks he will be able to leap
off into the hole, and find foothold on a part of the rock
which he has previously noted. Should the venture fail,
death is certain. The man has generally a thin cord fastened
round his body, and connected with the rope, so as to enable
him to pull the stage to himself again. Sometimes, though
rarely, this breaks, and then there is nothing for it but to
make a bold spring out towards the dangling stage. But so
fearless and practised are the men that they generally
accomplish this fearful leap successfully, even when laden
with their booty. When the plucker has got safely into the
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hole, he cuts off the nests with his knife, and puts them in
his bag; for those high up, he usss the rod with the knife
fixed to the end of it. The operation demands great address;
the slippery rock, perhaps, hardly affords standing ground,
and the man will cling with hand and feet to the little cracks
or projections; while the alarmed birds flit to and fro in the
gloom, and the tumultuous water beneath flashes with
phosphorescence. The plucker, however. knows his work;
and when he is sufficiently laden, he draws the stage towards
himself, mounts it, and is pulled up by his companions.
Thereupon, another repeats the operation.

As the method just described is both a dangerous and a
slow one, the natives adopt, when possible, another, which
consists in fixing a rope ladder from the top of the rock
down to the cavern, and also a sort of hanging bridge of rope
within the cavern, either running round the wall or passing
across. The internal surface of the cavern is often greatly
pitted by the action of the weather, presenting a spongy
appearance, so that it is not difficult to find points for attach-
ment of the ropes. All the young birds and eggs found are
cruelly thrown into the sea. The best harvest is in the
months of July and August; the next best. in November and
December; the worst, in April and May. The collected
nests are cleaned and assorted ; they are first packed in bags
of bamboo fiber or palm bast, and the merchants again pack
them for the market (after a second assortment) in cases con-
taining a half picul, or seventy pounds.

China is the only considerable recipient of these cases; the
few cases which are brought as a curiosity to Europe and
America are hardly worth mention. The greatest trade in
birds’ nests is done with Canton, the eatire import there
being reckoned at 168,000 1bs. Ve mayreckon on fifty nests
to the pound, so that altogether 8,400,000 nests, or, from
three pluckings, the products of 2,800,000 pair of birds, are
annually introduced into China. Thera are, principally, two
kinds of nests distinguished in Canton—the mandarin nests,
and the ordinary; of the former or perfectly white kind,
each pound costs in China twenty to thirty dollars, a quite
exorbitant price, compared with that which the salangan
pluckers themselves receive for the dangerous work, and
which is, at the most, only ten to twelve per cent of the
market value. The second quality of nests are sold at half
that price. The nests are dissolved in water or broth, and
so taken as soup. It is highly spiced with minor substances.
This forms an entrée which is rarely wanting on the tablesof
the wealthy Chiness, and never from that of the imperial
court of Peking. The Chinese set a high value upon it,
considering it one of the best stimulants; but for this
opinion there seems to be little or no ground. The most
recent analysis of the nests we owe to Professor Troschel of
Bonn. Hefindsthat the material does not consist of specially
nourishing or stimulating snbstances, but is quite similar in
constitution to any animal saliva. Thus the Chinese pay
dearly for what has really no intrinsic value.—Chambers’
Journal.

The Water Shell,

A correspondent writing from Okehampton, England,
where some artillery experiments have recently been made,
states that the trials have been successful in proving the
great value of the new water shell, which will at once be
adopted as a service weapon. The effects of this novel 1n-
strument of warfare surpass in destructive power the re-
nowned Shrapnel shell; and in one experiment when a bat
tery of the Royal Horse Artillery was in action, as many as
fifty-one hits were recorded with the new shell, against
twenty-eight made by the Shrapnel, fitted with time fuses.
The wooden dummies, which represented the enemy drawn
up in loose order, one pace apart, in the manner of an ad-
vancing army, were struck again and again by the minute
fragments of the water shells, which, according to our cer-
respondent, inflicted wounds of a far more dangerous nature
than those made by the Shrapnel or common shell.

The nature of the water shell may be explained in a few
words. It is not a projectile of special construction, but
simply a common shell or cast iron cylinder filled with water,
into which is fitted a small cylinder containing a quarter or,
at the most, half an ounce of gun cotton; it is then hermeti-
cally sealed; a few grains of fulminate of mercury is placed
between the gun cotton and the fuse, and, as soon as the lat-
ter is fitted, the shell is ready firing.

The charge of gunpowder used in the same sized shell is
sixteen ounces, the explosion of which breaks the shell up
into 3 or 4 pieces, whereas the one charged with half an
ounce of gun cotton flies into a hundred or more fragments.
The reason is this: The gunpowder explodes comparatively
slowly, and breaks up the shell at its” weak points, while the
gun cotton detonates with a sudden and terrible force, which,
being communicated to a non-compressible body (water),
bursts the shell instantly into minute fragments, the energy
being exerted equally on all sides. So rapid and terrible is
the force generated by the gun eotton that the iron shell is
sometimes pulverized, the fragments of metal being so min-
ute as scarcely to be visible.

The idea of this terrible shell is due to Professor Abel,
the scientific referee of the English war department, who is
also the patentee of a process to manufacture gun cotton, by
which process, it appears from our correspondent’s letter,
the gun cotton is rendered the safest as well as one of the
most powerful of all known explosives; being kept always
in a wet state, preventing accident without diminishing its
efficiency. The English, German, and French governments
have adopted this new form of gun cotton for torpedoes and
shells, as well as for military engineering and submarine
mining.
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Appreciation.

The following are samples of letters frequently received
at this office. It would occupy too much space to publish a
small fraction of them, but we occasionally, as an acknow-
ledgment to the writers of all such letters that we arenot
unmindful of their good words, make public one or two of
these unsolicited expressions of appreciation. They are
mementoes treasured by the recipients, and act as a lubri-
cant to machinery, sinoothing the way, and making light the
work incident to active professional pursuits:

MEessrs. MuNN & Co.—

GENTLEMEN: Letters patent have been received for our
tyre tightener. Allow us to return our thanks for the able
manner in which you have conducted our business, in secur-
ing our letters patent. And inthe future we will remember
you to others who may need assistance in securing patents.

Very truly yours, HorToN & HAYES.

McKinney, Texas, August 27, 1875.

RESULT OF AN ADVERTI.EMENT.

On the day that the above was received at this office, the
following letter, from Senator Randolph, of New Jersey,
came to hand :

0. D. MunN, Esq. :

It is due to you to say that, of over 300 enquiries about
the Ditcher since June, 75 per cent refer to the advertise-
ment of it in the SciENTIFIC AMERICAN. We have adver-
tised largely in other directions with little success. The sin-
gle advertisement in the SCIENTIFIC has brought us applica-
tions from every State and Territory of the United States, and
from Canada, England, France, Belgium, Australia, Brazil,
and Buenos Ayres. These are hard, dull times; and I can-
not present you with a Ditcher, but can make you feel that,
despite the times, people read and heed your good paper.

Yours truly, Tueo. F. RANDOLPH,

New York, September 3, 1875.

Opening of the American Institute Fair.

The annual exghibition of the American Institute of this
city is now open, and presents a most interesting and attrac-
tive display of industrial productions. We shall take occa-
sion to report whatever is new and of interest in the exhibi-
tion when order reigns within the building.

THE Chinese alloy called pakfong ismade by fusing togeth.
er 10 parts copper shavings and 4 parts arsenic, arranged in
alternate layers in a covered crucible, with a layer of com-
mon salt on the mixture.

DECISIONS OF THE COURTS.

United States Circuit Court.===Northern District o
New York.

THE GOULDS MANUFACTURING COMPANY %8.
PATENT PUMP,

JOON P. COWING et al.—

[In equity.—Before Mr. Justice Hu NT.—July, 1874.]

Thiswasa suit in equity, brought upon letters patent for an ‘‘ improve-
ment in gas pumns,’’ granted to the complainants on the 8th day of August,
1871, as the assignees of William H. Pollard. the inventor. The case caie up
on exceptions to the master’s report. to whom under a previous dcerece
had been sent for an accounting.

The rule is settled that, when the patent is for an improvement upon a ma-
chine, tue damages for the infringement of such patent are confined to the
profits made by the use of the improvement only, and not by the manufac-
ture of the whole instrument.

The complainants, at the accounting, proved the expenses of making and
selling the infrlngingdpum ps; that they were prepared and ready to fill the
orders taken by the defendants, and the prices at which the pumps were
sold by the defendants, and the master took the difference between such
expenses and such prices (being $47.71 on each pump) as the measure of
damages: Held, that as the patent invention was merely an improvement in
pumps, being only a special construction of the side chan:ber. whereby the
same is adapted to use with the valve casings bolted on the outside, and
constituting but a small part of the aggregate mechanism, this rule was
erroneous, and that the damages could not exceed the protits upon such im-
provement.

The burden of proof, to show the amount of damages or profits, is upon
the plaint{ff. Where he fails to show the profits or damages arising from
the use of the patented improvement, as distinguished from the profits on
the entire machine, nominal damages only can be recovered.

{J. B. Perkins, for complainants,
Klisha Foote, for defendants, |

Supreme Court of the District ot' Columbia.
[In General Term.]
FREDERICK G. AND WILLIAM F. NTEDRINGHAUS.,—APPEAL.—WHAT CONSTI-
TUTES A DESIGN PATENT.

[In the matter of the application of Frederick G. and Willlam F. Niedring-
haus for a patent for a ** Design for Ornament tor Knameled [ron Ware,”’
ﬂPletd ({mﬁe 3, 1874.—Appeal from the Decision of the Commissioner of

atents.

A beautiful appearance is not of itself entitled to a design patent. The
design must also be new and original, and tne result of invention and ge-

nius.

Mere exhibition of skill on the part of workers in enamel, in giving beau-
tiful forms and colors to their productions, when they are the coumon
efforts of persons ordinarily skilled in the art, i8 nat the invention which is
protected by the law.

The use of an old design is clearly excluded from patent by the statute,
and mere change or ‘‘ double use’” cannotreceive its protection.

The same degree of originality is required in both design and functional
:ttent,s—that is, the claim must not comprehiend what is already in ex-
stence.

A design consisting in a mere mottled appearance to be given to enameled
iron ware is not patentable.

Mr. Justice MCARTHUR delivered the opinion of the court:

This is an appeal from the decision of the Commissioner of Patents refus-
ing a design Eatent in enameled iron ware to Frederick G. Niedringhaus
am} \i‘l’illlam . Niedringhaus. The statute in regard to design patentsr eacds
as follows:

¢¢ Any person who, by his own industry, genius, efforts, and expense. has
invented and produced any new and original design for a manufacture,
bust, statue, alto-relievo, or bas-relief; any new and original design for
the printing of woolen, silk, cotton, orother fabrics; any new ana original
impression, ornament, A)abtern, print, or picture to ve printed gpainted,
cast, or ot herwise placed on or worked into any article of manufacture; or
any new, useful, and original shape or configuration of any article of manu-
facture, the same not having been known or used by others before his
invention or production thereot, or patented or described in any printed
publicatiou, may, upon payment of the fee prescribed, and other due pro-
ceedinegs had the same as in cases of inventions and discoveries, obtain a
patent therefor.’’ (Sec. 4929 Unite . States Revised Statutes.)

In their specification, the applicants claim to have invented and produced
a new and original design of ornament or pattern, to be printed, painted,
or otherwise placed on, or marked into, the various articles of enameled
iron ware which they make and scll A photograph 1s annexed to illustrate
the outline. They also say that ‘‘the article itself, however, when com-
pleted, presents to the eye a beautifully mottled appearance, resembling
granite in color, which the illustration fails to exhibit. It is this peculiar
mottied appearance which constitutes the chief merit of our design, and it
is on this we place most importance.’’

The Primary Examiner, the Examiners-in-Chief, and the Commissioner
have all concurred in refusing the application for the patent. The Commis-
sioner, in his decision, says:

‘‘I concur in the opinion of the Examiners-in-Chief, so far as want
of patentability in the general subject matter embraced by the appli-
cation is concerned. The so-called design is effected by printing. painting,
orin anyotherway placing upon iron ware a peculiarly mixed color. The
enameling of iron ware in various colors is anart well known. If applicant
has achieved anything new. it is to be found in the mixing of colors, by
which he produces a mottled appearance having the effect of graniie color-
ing. Ifhe hasin this way obtained a new paint, it may or may not be pat-
entable; but t 1e application of such a paint in an ordinary way does not con-
stitute the subject matter of a design patent, even under the most liberal
construction of the statute.’’

The court are unanimously of the opinion that the decision of the Commis-
sioner ought to be affirmed. The art of epamelinghasbeen practised for
many centuries, and the aifferent kinds of enamel have been produced in
every variety of shade and color. The materlals used for the purpose of
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coloring, and the process by which they are fused, have been known so
long that,, to change them, requires only the taste and skill of one engaged
in the business. The appellants, of course, do not mean to claim any exclu-
sive title to what is so well known. But their specification certainly seems
to suggest that the change of color *‘resembling granite’’ imparts great
value to their invention. They say ‘‘ the mottled appearance which consti-
tutes the chief merit of our design, and it is on this we place the most im-
portance.’' The specimen of enameled iron ware exhibited by counsel on
the argument was of a color resembling granite, and was marked by spts of
different shades darker than granite. The enamel and coloring substances
are manifestly liquefied by intense heat, such as enamelers use, until they
are completely fused. and they are laid upon the iron ware while in this con-
dition. The spots are then formed at random. in largerand smaller patches,
witnout regard to regularity or design of any kind. No two of the articles
are alike,exceptin color and general appearance. It is undoubted y orna-
mental to the article, and has a pleasing effect on the eye. This is equally
vrue of the hundreds of objects upon which r.hisart is employed. Ornamen-
tal work i~ great variety, and paintings that never lose thelr freshness, are
executed in enamel. Indeed. the primary ohject of this art is to impart
greater luster and beauty to every article of luxury or utility to which it is
applied. A beautiful appearance is not in itself patentable. The design
must be new and original, and the work of invention and genius. The
ingenuity and taste of workers in enamel are quite wonderful to all but
those employed in it; but no one would imagine that these exhibitions of
skill, in gtving beautiful forms or colors to their productions, was the kind
of invention to be protected by the law. They are the common efforts of
persons ordinarily skilled in the art. The appellants contend in their brief
that ‘¢ it matters notv if the design has been previously used, if now com-
bined with an ¢ object’ with which it has not been hitherto combined; and
if, as a result of such association, a new and distinctive aspect is given to
such object. the law is complied with,’’ and refers to former decisinns by
the Commissioner of Patents as cases in point. We cannot concur in this
view The thing provided forin the law 1s, in express languacge, ‘*any new
and original design for a manufacture;’" ** any new and original design for
printing;’ **any new and original impression;’" ‘any new, useful, and ori-
ﬁ.lm.u shape;’” ‘‘the same not having been known or used by others before

is invention or production thereof.’* The use of an old design upon an old
object is clearly excluded by the statute, and mere changes or ‘‘ double
use’’ cannotrece‘ve its protection.

Besides, it is now well understood that the same degree of originality is
required in both design and functional patents. That is. the claim must not
be for a cony or imitation of what is already in existence, If, forinstance,
the applicants should manufacture theiriron ware with a figure of the statue
of the Three Graces, it might improve the appearance of the article, but
wounld scarcely entitle them to the benefits of a patent. To manufacture it
with enamel is a change of the same kind, for the same thing has been per-
formed on metals from time immemorial. To give the enamel any particular
color is a matter of ordinary skill and taste. The coloringsubstances have
always been fused with the enamel in the heat of the furnace. We can,
therefore, observe nothing in the present specification to which the term
invention can be applied.

Tamaware that the Supreme Court of the United States, in Gorham Com
pany»¢. White. 14 Wall., 524, have said, in regard to design patents, that
*¢they contemplate not so much utility as appearance, and that not an
ab:;trz,gct, impression, but an aspect given to those objects mentioned in the
arts.

That was an action brought for the infringement of a design patent for
the handles of tablespoons and forks. The design consisted in the config-
uration of the spoon and the ornamentation ot the handle. The outline and
all the details of the design were new, and invariable in each spoon alike.
No question was discussed as to the originality of the patent.for it had
never heen known before, and the court decided that the article manufac-
tured and sold by the defendant did not differ substantially from plaintift’s,
and th t it wasrtherefore an infringement. But the whole tenor of the de-
cision is to the effect ®What the anppearance or aspect of the object must be of
a desien that is new and original. Indeed, no other view is admissible, for
such is the express requirement of the law.

The decision of the Commissioner is affirmed.

[ Charles M. Moody. for appellant.
Wm. H. Doolittle, for the Commissioner.]

United States Circuit Court--- District of Massa-
chusetts,
PATENT BOTTLE FASTENER.—HENRY W. PUTNAM ¥S. E. D. WEATHERBEE
et al.
|In equity.—Before Shepley, J.—May, 1875.]

Where apatent hasbeen a lbng time in existence,has been renewed by
the Patent Office after theexpiratirn of theoriginal termand inthe face of
opposition, and hasbecn sustained by the adjudications of several of the
federal courts, the patentee is entitled to protection by a preliminary in-
junction, at least until the adjudication of some tribunal shall decide the
patent invalid.

here a motion for an injunction was heard outside the district where the
suit was pending, the order withheld until the court should be sitting within
the district.

The bottle stopper fastening covered by the Putnam reissue of January 19,
1861, which consists of a piece of wire of U-form with the ends returned
and connected to the bottle (in order that the pressure on the cork or stop-
per may cause the fastener to hold more securely . is not anticipated by the
sheet metal U-shaped yoke of the Allender fastening of 1855.

The wire embeds in the cork, under pressure from within, and thus pre-
vents the fastener from tripping: it also presents a change o f form which per-
mits the fastener to be pressed off without injury to the thumbs of the opera-
tor or to the cork.

Consideration given to the fact that the Commissioner of Patents, in both
granting and extending the patent, was aware of the nature of the Allender
device, but held that the Putnam fastener contained something mere than
th?\merc substitution of a wire U-shaped yoke for a sheet metal U-shaped
yoke.

[ This was a suit in equity brought for an alleged infringement of reissued
etters patent granted to fenrv_ W. Putnam, January 19, 1864, for an * Im-
provement in Bottle Stopper Fastenings.’’ The invention will be found
illustrated in the reported case of Putnam »<. Hickey (5 Fisher,334).

|\ W. H. Clifford and Thernas IH. Dodge, for complainants.

Benj. J. Thurston, for defendants. ]

NEW BOOKS AND PUBLICATIONS.

THE SHOE AND LEATHER REPORTER, devoted to the Trade in Lea-
ther, Boots and Shoes, Findings, Hides, Skins, Wool, Furs, Tan-
ning Materials, etc. Edited and Published by Isaac H. Bailey.
New York city : 17 Spruce street. :

This paper, which is devoted to the shoe and leather interests of not only
this city but of the whole country, has changed proprietorship. Isaac H.
Bailey, Esq., a gentleman well known to the leather trade in this city. has
become its owner. Mr. Failey was for many years a merchant, and has an
extensive acquaintance among our business men, both in the ¢ Swamp’* and
out of it; and if there is any writer that can make the subjects of leather
and boots and shoes interesting to the public, that man is the present editor
and proprietor of the Shoe and Leather Reporter. Published weekly. Price,
ncluding, postage, $3.50 a year.

THE MECHANIC’S FRIEND, a Collection of Receipts and Practical
Suggestions. By William E. A. Axon, M.R.S8.L. With 300
Illustrations. 12mo, cloth. Price $1.50. Copies sent free by
mail on receipt of price. New York: D. Van Nostrand, 23
Murray and 27 Warren streets.

This work consists of extracts from the pages of The English Mechanic,
he nature and scope of which periodical are well known to our readers.
The ideas and suggestions are practical and, in many cases, original; and
artisans of every class will find much that is useful in its pages.

NATIONAL HYMN AND TUNE BOOK, FOR CONGREGATIONS, SCHOOLS,
AND THE HOME. Price 40 cents. Boston, Mass.: Ditson & Co.

The music in this work is that with which every young person should be-
come familiar, since it includes the tunes, old and new, that will be used
during the nextlife-time in public assemblies. The arrangement into four
simple parts has an educational value, and either one, two, three, or four
parts may be practised and sung. There are more than 200 tunes, with 349
accompanying hymns.

-

Inventions Patented in England by Americans,

(Compiled from the Commissioners of Patents’ Journal.]
From July 7to August 23, 1875, inclusive.

BREECH-LOADING FIRE ARM.—N. King, Hartford, Conn.
CASTING METALS,—C. Grasser, Somerville, Mass.

CHAIN CABLE.—C. A. Chamberlin, Camden, N. .J.

CoMPRESSING FLUIDS.—T. S. Disston, Philadelphia, Pa.

DENTAL PLATEs.—V. Smith, Schenectady. N. Y.

DISCHARGING GRAIN, ETC.—C. W, Mills, Montclair, N. J.
ELECTRO-MAGNET.—W. L. Powleson, San Francisco, Cal.
FuLLiNe MILL.—W. B. Lodge, Danbury, Conn.

LiQuip METER.—E. Marsland, Sing Sing, N. Y.

Locx.—J. Fish, New York city.

MAKING BuTTOoN HOLES.—A. H. Cramp (of New Yorkcity), London, Eng.
MoTor.—J. G. Lane, Millbrook, N. Y.

OVER-SEWING MACHINE.—J. L. Booneet al., San Francisco, Cal.
PLAYING C2LRDS.—I. Levy (of New York city), London, England.
PRINTING PREss FEED.—F. Deming, Waterbury, Conn.
REVOLVING PisTOL.—E. Remington & Sons, Ilion, N. Y.
SPINNING RING, ETC.—H. A. Chapin, Springfield, Mass.

STEAM ENGINE.—G. B. Dixwell, Mass.

UMBRELLA FRAME.—J. Horton et al., N ew York city.

Y&npiNGg Up LIFTs, ETC.—V. W. Mason, Providence R. I.

Recent Dmerican and Sovelgn Latents,

Improved Dust Brush.

Henry B. Conant, Geneva Lake, Wis.—The brush portion of the
duster, which may be made of feathers, hair, silk, or any suitable
material, is attached to springs in bunches, and the springs are con-
nected together so as to form a mutual support for each other, and
keep the brush in place.

Improved Claw Bar.

Andrew Shaw, Petroleum, W. Va.—This is a bar for drawing
spikes from railroad ties, and for drawing spikes or nails in other
places, so made as to allow the clutch jaw to be raised and the lev-
erage obtained, diminished after the spike has been partly extracted,
so as to draw the spike clear out.

Improved Car Brake.

Alfred T. Riley, Halleck, Mo.—A lateral band spring of suitable
power is seated in gide supports near the central bottom part of the
car frame, and connected by a rod to the brake-operating lever
that is connected to the front drawhead, and to the brake wheel on
the tender or locomotive. The drawhead or spring controls jointly
the operations of the brakes of all the wheels. When the car is in a
state of rest, so that no strain is exerted on the spring and front
drawhead, the brakes are all, by the action of the spring on the
lever and brake rods, tightly applied to the wheels; but when the
cars are coupled and drawn forward, the front drawhead slides
forward and releases the brakes by the strain on the spring.

Impraved Ironing Board.

Orlando 8. Pride, Yonkers, N. Y., assignor to himself snd John E.
Woddruff, same place.—In using the device, the board is passed
into the shirt, and the neck band is turned down into a notch.
Porlion of a frame is then placed in the said notch to confine the
said neck band, and therear part of the board is raised,andits rear
edge is placed against the inner edge of a rear cross bar. The shirt
bosom is then drawn straight and smooth, and the frame and the
rear part of the board arc pressed down. In this way the shirt bo-
som will be held straight, smooth, and firmly, so that it can be
quickly ironed.

Improved Grain Separator.

William E. Torley, Milwaukee, Wis.—The cockle and small wheat
pass off from a fine screen to the indented concave sides of a drum
for the cockle to fall into the indentations, which will not hold the
wheat, because of the elongated form of the grains, so that the
wheat will pass off first when the sides turn down with the drum.
At the point where the wheat will naturally slide off the platesis a
cbute, to receive and conduct it into the hopper. A brush in front
of the drum brushes back any of the cockle on the front edge of the
indented sides liable to slide off with the wheat and throw it back
into the pockets.

Improved Corn Sheller.

Solomon Williams, Tehuacana, Tex.—This is an attachment for
corn shellers, consiscing of a block having a conical cavity with
ribs or teeth on the inside, and arranged upon the extended end of
a cylinder journal. Itsobject is to remcve the small kernels from
the end of the ear, or nub it, before it is put into the sheller.

Improved Horseshoe.

Arthur C. Snowden, South Norwalk, Conn.—This horse overshoe
consists of two plates of metal, which are hinged together near the
toe, so that the shoe will open and close. The interior plates cover
the under part of the foot, but not the frog, for which they are
shaped to leave space, and are lapped or shut past each other.
Hook flanges on each plate fasten the overshoe to the shoe on the
horse. The hinged parts are spread by means of a screw, so that
the hooks on the plates will tightly embrace and hold the overshoe to
the shoe on the horse.

Improved Welding Compound.

John Scott, Jr.,and Amos 8. Scott, Coatesville, Pa.—This isan im-
proved welding compound, to be used in the manufacture of iron
and steel, and it consists of a mixture of kaolin and sand.

Improved Eat and Coat Hook.

Charles Schoenbein, Brooklyn, N. Y.—This invention consist of a
horizontal supporting arm with forked levers pivoted thereto, of
which the upper one is weighted at the rear end to bear on the
lower lever and open the front ends, which cloge like jaws on the
coat or other article suspended from the Jower lever. When the
coat is removed, the jaws open instantly by the action of the
weighted lever, and are ready for repeated use.

Improved Sharpcning Machine.

Andrus 8. Weaver, Joy, N. Y.—A reaper knife is fastened to the
adjustable table by a cam lever. The table is adjusted by the two
eccentric levers and by a spring. The grinding stone is moved back
and forth on the knife by a bar and rack and pinion to grind the
teeth to the proper level after the knife table has been properly
adjusted. A crane is hinged to the plate on which the bar rests, so
as toreadily move forward and back. The forearm is hinged to the
top of the crane. The grinding stone, a8 well as the reaper xnite,
may be adjusted to almost any position.

Improved Wind Wheel.

Horace J. Brimhall, Jr., of Millington, Ill., assignor to himself and
Samuel E. Foster, same place.—This invention consists of fans
shaped like the arc of a circle, and pivoted at the middle of the top
and bottom to horizontal arms projecting from the shaft, so that
they may swing into radial, or nearly radial, positions to take the
wind, and into a circle to close, so that the wheel will not be turned
by the wind. The buckets are connected to a slider on the shaft,
which is moved by a lever to open and close them for starting and
stopping the machine.

Improved Safety Center Pinion for Watches.

Charles R. Bacon and Leuthold C. Brown, San Francisco, Cal.,
assignors to Cornell Watch Company, same place.—This consists of
a center wheel with detachable pinion, having projecting teeth that
inclose a spring secured by % spring at one end to a perforation of the
center wheel, while the opposite free end of the spring binds pinion
and center wheel to revolve in the usual manner, while it turns
freely without the center wheel in opposite direction.

Improved Ice Breaker.

Joseph T. Martin, Newark, N. J.—This ice breaker consists of a
shaft carrying radial arms. Said arms are rigidly secured to said
shaft,and are provided at their outer ends with ax or wedge shaped
heads. The whole is mounted in a suitable frame, adapted to be
secured to a vessel, and operated so as to cut a passage before the
vessel through ice.

Improved Hose Nozzle.

Charles Oyston, Little Falls, N. Y.—This is a ho<e nozzle for ex-
tinguishing fires, so constructed as to divide up the stream of water
into a fine spray. A plate, in which are formed a number of annu-
lar openings, is connected with three arms, the outer ends of which
are connected with the flaring middle part of the shell of the nozzle.
A series of concentric ring wedges also are connected together
by three arms, and in the outer surface of the outer ring is cut a
screw thread to screw into the shell. The ring wedges and arms
are cast in one piece, and the said ring wedges are so arranged that
their edges may be directly opposite the annular openings in the

plate, so as to divide up the ring sheets of water.
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Improved Glazier’s Diamond.

Philip Sinsz, Baltimore, Md.—The object of this invention is to
obviate the difficulty experienced by unskilled persons in securing
the right inclination of a glazier’s diamond to produce the best cut-
ting effect. It consists in a broad-faced instrument, having at one
end a diamond and at the other a guide roller, which latter forms
with the diamond the supports of the instrument upon the glass,
and keeps the sharp angle of the diamond in proper position for
cutting. In between the guide roller and the diamond are differ-
ent sized notches, which are cut into the face of the metal for the
purpose of breaking off the cut portion of the glass.

Improved Steam Boiler.

John E. Jerrold, Meadville, Pa.—The ends of the boiler tubes are
flared or spread outward into grooves, and the inwardly projecting
edge of the metal around the opening (in the tube sheet) is bent or
turned down over the end of said tube, thereby clamping or confin-
ing it in place and forming a tight joinit, and preventing rapid in-
jury from heat.

Improved Boot and Shoe Calk.

Rufus D. Guilford, St. Charles, Mich.—This calk is formed from a
rectangular piece of sheet steel, struck up in suitable dies, whereby
its corners are bent or turned down to form spurs.

Tmproved Indicator for Steam Engines.

Joseph W. Thompson, Salem, Ohio.—The indicator is designed to
register the relative amounts of steam pressure exerted on the pis-
ton at each portion of its stroke. It is in part an improvement
upon the automatic recording indicator for which letters patent of
the United States were granted to C. B. Richards, March 24, 1863.
The object of the invention is chiefly to reduce the number and
weight of the parts composing the recording mechanism proper,
and thus correspondingly reduce their momentum when in action,
to the end of securing a more perfect record of the several steam
pressures existing in the engine cylinder during a given stroke or
strokes of the piston.

Improved Injector.

Samuel Fowden, Philadelphia, Pa.—The steam is admitted through
an annular opening formed by a water tube and a mixing tube,
while the water is admitted through a central tube, the opeming
through which is regulated by an adjustable spindle. The appa-
ratus for lifting the water consists of valves with hollow stem,
steam pipe, and jet.

Improved Middlings Purifier.

Richard W. Gunter, Carrollton, Mo.—The invention comprises a
series of flat inclined laterally and longitudinally shaking sieves,
placed one above another, with a fan blowing into and through the
space under each, to carry off the light matters. Valves ate pro-
vided to regulate the blasts,and a conveyer is placed under the bot-
tom sieve. There are inclined close bottoms to the sieves, descend-
ing toward the fans to carry the middlings back. These have open-
ings at certain intervals for discharging to the fans below. In front
are wind breakers to prevent the wind from blowing the middlings
back up the bottoms.

Improved Sugar Cooling and Drainingz Apparatus.

Joseph H. Hynson, Alexandria, La.—This consists of an oblong
cooling vessel, with bottom inclined from both sides toward the
center, where a longitudinal slot connects with a slotted revolving
draining tube, fitting tightly to the underside of the central bot-
tom part of the vessel. When, after the striking is finished, the
sugar in the cooler has sufficiently granulated, the process of drain-
age is commenced by turning the crank until the slotted part of
the tube opens gradually toward the bottom slot of the cooler. It
the sugar is still warm, the molasses drains rapidly through the nar-
row crevice without allowing any of the grains of sugar to pass;
but if the sugar has cooled and become firmer, the opening between
tube and bottom slot may be opened wider for the readier draining
of the molasses which has collected by granulation at the central
bottom part of the cooler. The molasses may in this manner be
drained off more or less rapidly, according to the degree of heat in
the sugar.

Improved Car Starter.

Anthony A. Jones, Utica, N. Y.—A ratchet wheel is fixed on the
front axle of the car, and a long pawl lever is arranged to operate
it. When it is desired 1o start the car, the front (free) end of the
lever is depressed by the driver applying his weight thereto (through
the medium of a rod projecting up through the platform) which
causes the ratchet wheel to revolve the front axle and thereby the
car wheels.

Improved Cotton Sweep.

Manfred Call, Richmond, Va.—The invention consists in a cotton
sweep with sharp cutting wings on both sides of a nose or point,
inclined with their lower edges in advance,and attached by bolts
to the standard as well as the nose flange,

Improved Vehicle Spring.

Henry Jeffrey, Seymour, Ind.—V-shaped bearing springs are in-
terposed between the ends of the flat top and bottom tension
springs. Both the flat tension and V-shaped bearing springs are
made of semi-elliptic shape, and joined at the outer ends by being
bent around the bolts of the clips, to which they are connected.
The clipsare set into casings of the carriage body and frame. The
bearing springs are seated against a solid central shoe part, and re-
tained by crosspins connected by outer links passing sideways.

Improved Shingle Machine.

John J. Kendall, Greensborough, N. C.—The reciprocating driv-
ing heads carry two knives and work alongside of stationary heads,
against each side of which a bolt is to be held on the table by an
attendant. Spring clamps behind the cutters receive the blanks
cut off from the bolts between them and the side of the head, to
hold them ready for the feeders, which consist of the swinging dogs
placed on vertical oscillating shafts. The feeders catch in the sides
of the blanks by thin notched and pointed ends,and push them
along stationary guides, between shaving cutters, so that when they
pass off from the riving heads they drop in front of their ends, to
be pushed by them through the shaving cutters. These cutters are
open when the blanks are pushed in by the feeders; one closes on
the blank just before it begins to be pushed along, and continues to
move it toward the other cutter. An eccentric opens the cutters
again just before the feeder works, ready for receiving another
blank ; and immediately after the feeder works, the riving head
comes against the blank fed into the cutters,and pushes it forward.
The throw of the eccentric may be changed to open and close the
shaving cutters more or less, according to the required thickness of
the shingles.

Improved Shot Charger for Shot Pouches.

John 8. Long, Elkville, I11.—This is a steel cutting valve with a
cleaning ring at the lower end, working through a chamber, which
is enlarged on one side of the valve, so as to give clearance to the
shot as they are divided without pinching on the blade. Also a
series of slots in the upper portion of the barrel, for gaging different
charges, are arranged radially to the pivot hole of the lever, to
which the valve is connected.

Improved Butt Hinge.

A. H.Isham, Avon, N. Y.—This invention consists in providing
each wing with an inclined notch near the upper end and the rising
spindle with a doubly inclined lug, so that the spindle will always
be drawn down by the action of the wing.
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Business and Levsonil,

The Charge for Insertion under this head is $1 a Line.

Hoadley Portable Engines. R. H. Allen & Co.,
New York,Sole Agents of thisbest of all patterns.

Hotchkiss Air Spring Forge Hammer, best 1n the
market. Prices low. D. Frishle & Co New Haven, Ct.

Something New—Door and Bell Plates—Letters
Engraved on Glass. For Beauty and Durability it cannot
be excelled. Send for Price List, P. O. Box 443, W. J.
Pettis, Providence, R. I.

Cook’s Pat. Rein Button—See advertisement on
page 205. John R. Jones, 50 N. 5th St. Philadelphia, Pa.

Valuable Water Power and Flour Mills for Sale.
Address, for particulars, M. Clark, Davis Bridge, Aiken
County, S. C.

Save 25 per cent of your fuel, by applying the
Ransom Syphon Condenser, or get an equal increase of
power. T. Sault, Consulting Engineer, General Agent,
New Haven, Conn.

Native Wines—Made by Farmers of clear Grape
Juice: Concord, §1; Catawba, $1.50; Virginia, §2 per gal.
Samples free. R. H. Hasenritter, Hermann, Mo.

Business men find it much more convenient to
contract with an established Advertising Agency, like
that of Geo.P.Rowell & Co.,No.41 Park Row, New York,
than to make contracts direct with publishers. They gain
the advantage of dealing with one person instead of doz-
ens or hundreds,while the cost is not increased.—[Exch.

The Baxter Engine—A 48 Page Pamphlet, con-
taining detail drawings of all parts and full particulars,
now ready, and will be mailed gratis. W. 0. Russell,
18 Park Place, New York.

Wanted—A Good Second Hand Steam Hammer,
not less than 2,500 1bs. Address B. F. Morret, Potts-
town, Pa.

¢ Scientific American’ for Sale—1860 to 1871—23
Vols. Address E. B. Lewis, Clifton, Greene Co., Ohio.

How to lay out the Teeth of Gear Wheels—Price
50 cts. Address E. Lyman, C.E., New Haven, Conn.

For Sale—36 in.x16 ft. Lathe, new, cross feed,

$650. 28in.x12 ft. Lathe, cross feed, $375. 22in.x11 ft.
Lathe, $225. 21in.x8ft. Pratt & Whitney Lathe, taper
attachment, nearly new, $450. 20 in. x7 ft. Lathe,

$175. 18 in.x8 ft. Lathe, $125. 16 in.x7 ft. Lathe, $100.
48 in. Chucking Lathe, $200. 28 in.x28 in.x7 ft. Planer,
300. 26in.x26in.x6 ft. Planer, $425. 19% in.x18% in.x4¥%
ft. Planer, $300. 12in.x15 in. Crank Planer, $150. 36 in.
Back-geared Drill, $200. 32 in.x5 ft. Hor. Boring Mill,
$225. 172 in. Gear Cutter, $200. Whiton Centering Ma-
chine, $75. All of best makersand all insplendid order.
Shearman & Hilles, 45 Cortlandt St., New York.

For Sale—Second Hand Wood Working Machin-
ery. D. J. Lattimore, 31st & Chestnut St., Phila., Pa.

Double-Entry Book-Keeping Simplified. The
most successful Book on the subject ever published.
Cloth, §1. Boards, 75 cts. Sentpostpaid. Cataloguefrece.
D. B. Waggener & Co., 424 Walnut St. Philadelphia, Pa.

Testing Machine for Bar Iron—Will test section
of 12 square incnhes. For sale by Denmead & Son, Balti-
more, Md.

A Self-Acting Trap, to rid out all Rat and Ani-
mal Creation. Agents wanted. No trouble to sell. For
Traps, &c., address John Dildine, Limestoneville, Mon-

our Co., Pa.

Brass Gear Wheels, for Models, &c.,on hand and
made to order, by D. Gilbert & Son, 212 Chester St.., Phil-
adelphia, Pa. (List free.) Light manufacturing soiicited

Hotchkiss & Ball, West Meriden, Conn., Foun-
drymen and Workers of Sheet Metal. Will manufacture
on royalty Patented articles of merit in theirJine. Small
Gray Iron Castings made to order.

Big pay, with little money—American Saw File
Guide. New Tool. All mechanics use them. Manufac-
tured by E. Roth & Bro.,New Oxford, Pa. Circular free.

Scroll Sawyers—If you want the best Jig Saw
Blades,get them made by A. Coats,108 Hester St., N. Y.

Water, Gas, and Steam Goods—New Catalogue
packed with first order of goods, or mailed on receipt of
eight stamps. Bailey, Farrell & Co., Pittsburgh, Pa.

Price only $3.50.—The Tom Thumb Electric
Telegraph. A compact Wworking Telegraph Apparatus,
tor semding messages, making magnets the electric lignt,
giving alarms, and various other purposes. Can be put in
operation by any lad. Lncludes battery, key, and wires.
Neatly packed and sent to all parts of the world on receipt
of price. F. C. Beach & Co., 246 Canal St., New York.

For Sale—Large lot second hand Machinists’
Tools, cheap. Send for list. 1. H. Shearwan, 45 Cort-
andt Street, New York.

For Tri-nitroglycerin, Mica Blasting Powder,
Frictional Electric Batteries, Electric tuses, Exploders,
Gutta Percha [nsulated Leading Wires, etc., etc., etc.,
result of seven years’ experience at Hoosac Tunnel,
address Geo. M. Mowbray, North Adams, Mass.

For best Bolt Cutter, at greatly reduced prices,
address H. B. Brown & Co., New Haven Conn.

“Lehigh”—For informationabout Emery Wheels
&c., address L. V. Emery Wheel Co., Weissport, Pa.

American Metaline Co., 61 Warren St., N.Y. City.

8mall Tools and Gear Wheels for Modeis. List
free. Goodnow & Wightman, 23 Cornhill, Boston. Mass,

Peck’s Patent Drop Press. Still the best in use.
Address Milo Peck, New Haven Conn

Faught's Patent Round Braided Belting—The
Best thing out—Manufactured only by C. W. Arny, 301 &
803 Cherry St.. Philadelphia, Pa. Sendtor Circular.

Genuine Concord Axles—Brown,fisherville,N.H,

The Original Skinner Portable Engine (Im-
proved), 2to8 H.P. L. G. Skinner, Erie, Pa.

Boult’s Paneling, Moulding and Dovetailing Ma-
chine is a complete success. Send for pamphlet and sam-
ple of work. B. C. Mach’y Co., Battle Creek, Mich.

For best and cheapest Surface Planers and Uni-
versal Wood Workers, address Bentel, Margedant & Co.,
Hamilton, Ohio.

Second Hand Steam Engines, Pumps, and Iron-
Working Machinery. Catalogues free. E. E. Roberts,
119 Liberty Street, New York.

Camp Lounge, $5. C. L. Co., Troy, N.Y., and Nor-
walk, Ct. N. Y. City Salesroom, 177 Broadway.

All Fruit-can Tools, Ferracute W k’s,Bridgton,N. J.

For Solid Emery Wheels and Machinery, send to
the Union Stone Co., Boston, Mass., for circular,

Hydraulic Presses and Jacks, new and second
band. Lathes and Machinery for Polishing and Buffing
Metals. E Lyon 470 Grand Street New York.

Barry Capping Machine for Canning Establish-
ments. T. R. Bailey & Vail, Lockport, N. Y.

The “Scientific American” Office, New York, is
fitted with the Miniature Electric Telegraph. By touching
ittle but-tons on the desks of the managers. signals are sent
to persons In the various departments of the establish-
ment. Cheap and effective. Splendid for shops, offices,
dwellings. Works for any distance. Price $6, with good
Battery. F. C. Beach & Co., 246 Canal St., New York,
Makers. 8end for free illustratea Catalogue.

Temples and Oilcans. Draper, Hopedale, Mass.

For 13, 15,16 and 18 inch Swing Engine Lathes,
address Star Tool Co., Providence, R. I.

Spinning Rings of a Superior Quality—Whitins-
ville Spinning Ring Co., Whitinsville, Mass.

For best Presses, Dies, and Fruit Can Tools, Bliss
& Willlams cor. of Plymouth and Jay, Brooklyn, N. Y.

For Solid Wrought-iron Beams, etc., see adver-
tisement. Address Union Iron Mills, Pittsburgh, Pa. for
lithograph, &c.

ishing meer-
schaum on p. 155, vol. 3l.—A. J. B. will find direc-
tions for cleansing greasy waste on p. 202, vol. 31.
—R. J. will find directions for gilding picture
frames on p. 90, vol. 30.—F. J. will tind directions
for adjusting a level om p. 218, vol 31.—J. N. will
find a recipe for sulpho-cyanide of potassium on
p. 219, vol. 31. ’

(1) G. F. asks : How is telegraph wire galvan-
ized? A. Galvanized wire is simply a wire cov-
ered with a coating of zinc. The wire is first im-
mersed in acid, and then run through a vat of
melted zinc.

(2) W. H.G. asks: How many cells of the
Callaud battery will it take to run a small foot
lathe onlight work, with an engine to match ? A.It
depends upon how much power you require. You
can get glﬁ of a horse power by using 100 cells of
very large size.

(3) A. J. asks: Can I get porous cups made
at a pottery? A. Yes. 2. Would a gallon battery,
consisting of a jar with copper cylinder, inside of
which is a porous cup with zinc, the inside jar be-
ing filled with sulphuric acid and water, and the
porous cup being filled with salt water, do for
plating watches? A. It would not be a very good
battery.

(4) H. P. R. asks:Does the conductibility of
a lightning rod dependupon the surface of therod
or the cross section, that is, will arod %4 inch in di-
ameter, round, be as good a conductor as the same
amount of metal, flat and with a large surface? A.
It depends upon the quantity of metal, irrespec-
tive of the shape.

(5) M. L. B. says: I propose to construct a
burglar alarm (to be attached to doors and windows
of my house) as follows: I use line wire No. 20, of
copper, put up on brick work with shingle nails,
the wires being 4 inches apart; longest circuit is
120 feet ; bell magnet hasNo. 23 wire, to be operat-
ed by one cell of Léclanché battery. The wire is
to be putup before the plastering, andis, of course,
covered by the plasterer. The wire is common
copper wire not insulated, but all joints are to be
soldered. Will it work? A. Use copper wire in-
sulated with gutta percha or kerite.

(6) E. E. R asks: Hasany person discovered
the properties of lightning? A. Franklin discov-
ered the identity of lightning and electricity. Its
properties are the production of heat, magnetism,
chemical decomposition, shocks, light, and polari-
zation.

(") D. B. B. asks: 1. Where canIget a hard
rubber plate for a Holtz electrical machine? A.
At the rubber factories. 2. Would the ordinary
hard rubber in sheets amswer the purpose? A.
Yes. 3.Isthe effectiveness of a machine increased
by a higher polish of the rubber? Yes.

(8) V.F. P. M. C. asks: How large a flue
ought we to have in a stack 75 feet high, other
things being in proportion and the surroundings
favorable, for a boiler 5 feetx13 feet, with seven-
ty-one 3% inch flues, in order to get the greatest
benefit of fuel used? A. Make the areaof the fluc
about the same as the collective cross area of the
tubes.

(9) L.H. M. asks: What fluid would be the
best to use for changing the weight from one end
of atube to the other at will,in a certain stated
time, by letting it pass slowly through a small
opening, the same as in an hour glass? A. Dry
sand, such as is sold by stationers, will answer.
Perhaps mercury would be better. We could not
tell without knowing more particulars.

(10) J. C. says: My steam gage points to §
1bs. when everything is cold. Is it rehable? A
Possibly it has water pressure on it. You should
bave it tested, however, as soon as possible.

(11) J. R. N. asks: If there is an iron vessel
of sufficient strength to stand a pressure of 250 lbs.
to the square inch, and of sufficient capacity to
hold 1 gallon of cold water, can there be any more
waterforcedinto the vessel? A. Yes, since water
is slightly compressible.

(12) J. T. R. asks: 1. How can I inflate a cot-
ton balloon with hot air? A. Soak a sponge in al-
cohol, set fire to it, and hold it under the balloon.
It iswell to put the sponge in a barrel or deep
vessel. 2. Please give a recipe for varnishing cot-
ton balloons. A. See p. 136, vol. 28.

(13) W. B. asks: Has the screw ever been
applied to car brakes instead of the chain, as a
means whereby to work them? A. Yes.

Does any substance projected into space return
with the same velocity as that with which it as-
cended? A. No, if your question refers to initial
and final velocities.

(14) M. M. says: 1. Some of our engineers use
old india rubber hose to make joints on the

hand hole plates of their boilers; they claim that

it makes a tighter joint than hemp and white lead,
but I think the gum corrodes the iron around the
joint. Am I correct? A. No. The practice is
very common, and generally approved. 2. Please
give a rule for putting gage cocks in locomotive
boilers. A. Place one 3 or 4 inches above crown
sheet, and the others the same distance apart over
it.

(15)C.T. O. says: I havebeen making some
tests of a plain slide valve engine. Ihave taken
the following data every half hour: Revolutions,
indicator card, pressure of steam and atmosphere,
and the temperature of outside of engine and in
boiler room, injected water, and steam. I puta
plug in the steam dome and in the water pipe, and
filled it with mercury ; but I do not get within 20°
of the temperature due to that pressure. Could
you tell me the reason? A. It would seem that
either your pressure gage or thermometer is
incorrect ; but you do not send enough data to en-
able us to form a very definite opinion. We would
be glad to receive from you an account of the
trial, giving data and results, with description of
manner of conducting the experiment. You need
not be afraid of making it too full.

(16) N. C. F. Sr., says: I wish tobuild a
small steamship about 3 feet long after the model
of the Cunarders, to be driven by a screw. How
large an engine would be required to move it rap-
idly? A. Make everything about on the scale of
the original. Weimagine thatin Boston you can
pick up more in a ship yard, in a short time, than
you can learn from the most elaborate treatises.

(17) A. M.Z. asks: Will a tlat bottomed boat,
15 feet long, 28 inches wide, and 12 inches deep, sail
as fast and stand as much as a round bottomed
boat of the same dimensions? A. With a center
board, it will do very well.

(18) A. D. H. says: 1. I am building a boat
25 teet long by 6 feet beam, drawing 2 feet of wa-
ter. 1 wish to putin an engine 4X4 inches, and a
boiler 2 feet in diameter by 4 feet high, having 28
two inch tubes. Will boiler and cylinder be in
proportion, and will they be large enough for the
boat? A. The machinery will answer very well.
2. Whatsize of screwshould I use, and what pitch?
A. Use a propeller 2 feet in diameter, and of 3
feet pitch.

(19) C. R. says: Suppose we are standing
on the upper side of the globe; when it has
made a half revolution, and we are then standing
with our heads downward, why are we not con-
scious of it? A. Weare,to a considerable extent,
if we take account of such incidents assunrise and
sunset.

(20) J. M. L. asks: 1. Is any advantage
likely to be derived from attempting to bleach or
clarify crude mineral olls, by bringing them in
contact with bleaching gases, such as sulphurous
acid or chlorine, or even only by hot air or steam,
by some process similar to that used in Louisiana
for bleaching sugar cane juice? A. No. Agitate
the oil with one sixth of its bulk of oil of vitriol
for some time; wash with water, and repeat the
acid treatment a second time it necessary. 2. Could
not chlorine be made at such a low price as to al-
low of using it instead of sulphurous acid ia bleach-
ing sugars? A. Chlorine gas may be obtaired
cheaply and in large quantities trom chloride of
lime (bleaching powder) by treating it with a little
oil of vitriol.

(21) H. asks: What kind of acid is used to
frost glass? A. Hydrofluoric acid is used for this
purpose, and is obtained in the gaseous form by
subjecting powdered fluorspar to the action of
strong oil of vitriol in a leaden tray. This should
be placed in a warm place, and the glass to be
frosted placed over it asa cover. The sand blast
has lately been substituted for this tediousand ex-
pensive process, with very satisfactory results.

@2) J. F. G. asks: 1. What material is best
to coat paper with to render it waterproof? A.
Dissolve 8 ozs. of alum and 334 ozs. of white soap
in 4 pints of water ; in another vessel dissolve 2 ozs.
of gum arabic and 4 ozs. of gluein 4 pints of water.
Mix the two solutions and make the mixture hot.
Immerse the paper in the mixture, and hang it up
to dry, o pass it between steam-heated cylinders.
2. Is it practicable to coat paper with porcelain
enamel, such as pots and kettles are lined with?
A. Itis not possible to enamel paper with asili-
cate.

(23) R. L. asks: Can you explain the fact
that flies, resting on the wall, or any perpendicu-
lar fixture or furniture, it alive will rest with their
heads downwards? If dead, they will be found
with the heads upwards. A. Our observations do
not sustain yours. We find that, of flies resting
upon the wall, etc., some have their heads point-
ing upwards and some downwards.

(24) C. M. says: 1. I am told by good au-
thority that muriate of soda will prevent coal oil
trom exploding. Willitdoit? A. No,if weun-
derstand your question. 2. What is the reason
that, the moment you place a chimney over a
smoking lamp it ceases to smoke, the lamp wick
being at same hight in both cases? A. The shape
of the chimney causes a greater supply of air to
the flame, and consequently of oxygen; and the
result is simply a more perfect combustion.

(25) C. B. H. asks: 1. How can I get rid of
the peach borer in peach trees? A. Thetollowing
plan, proposed by Harris, has been found very
successful: Remove the earth around the base of
the tree, crush and destroy the cocoons and borers
which may be found in it and under the bark,cov-
er the wounded parts with common clay composi-
tion,and surround the trunk with a strip of sheath-
ing paper eight or nine inches wide, which should
extend two inches below the level of the soil and
be secured with strings of matting above. Fresh
mortar should then be placed around the root, so
as to confine the paperand prevent access beneath
it,and the remaining cavity may be filled with new
or unexhausted lcam. This operation should be
performed in the spring, or during the month of
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June. In the winter the strings may be removed,
and in the following spring the trees should again
be examined for any borers that may have escaped
search before, and the protecting applications
should be renewed. 2. Will boiling water around
the roots kill the trees? A. Yes.

(26) H. R. asks: 1. Is an engine 2 x 4 inches
large enough to run a boat 20 feet long? A. The
engine is too small to give much speed. 2. Please
give me the proportions of a boiler suitable for
this engine to work at 200 Ibs. pressure. A. Make
an upright boiler with about 50 square feet of heat-
ing surface. 3. Please tell me the proper diame-
ter and pitch of screw. A. Use a propeller 20
inches in diameter, and of 28 or 30 inches pitch.
4. How fast will she run? A. Ascertain this by
experiment.

(27 R. L. S. asks: Will cold-blooded ani
mals, such as fish, alligators, and snakes, live for
years, grow, and fatten, without food? A.No.

1. Areany of those stones known as Indian arrow
points found in Europe, or anywhere else than
America? A. In Europe. Consult Harper’'s Maga-
zine of June and July, 1875, on an article entitled
¢“The Stone Age in Europe.” 2. Were they in use
by the Indians in America when it was discovered,
or since? A. Before.

(28) C. J. G. asks: 1. Will phosphorus shine
in the dark when put into a hermetically closed
bottle? A. Yes, if the bottle contain air. 2. Will
it consume itself therein? A. If not ignited by
friction or otherwise, it will not. 3. Must it be put
in water, even when hermetically closed? A.
Yes.

(29) E. F. asks: 1. How would you advise
me to use cotton seed as a food for cattle? A.
You should remove as much of the oil as possible
first. 2. In what condition should it be given, raw
or cooked? A. Either way will answer; but with
regard to the latter method, we find no account of
it having been prepared. 3. Should it be given
alone, or mixed with other food? A. The latter is
perhaps the better method. 4. Will it give an oily
taste to the meat? A. No. 5. Will cotton seed
answer the purpose as well as corn, etc.? A. No

(80) J. T. asks: 1. What is the exact quan-
tity of the ordinary commercial sulphuric acid re-
quired to decompose a given amount of protosul~
phide of iron? A. Ten pounds of Fe S will require
11-24 los. of Hy S O4. 2. What is the amount of sul-
phuretted hydrogen and sulphate of iron thereby
formed? A. Thisreaction willgive you 3 8 1bs. of
H; Sand 174 1bs. of Fe S Oy.

(31) P.and B. say: We occupy a business
room which is roofed with tin from each end to
center, with gutter in the middle, through which
the water from five other rooms passes. This gut-
ter occasions us a great deal of trouble by leakage.
The contraction opens the scams in the tin, espe-
cially during cold weather. If we put in a gutter
of one continuous sheet of tin the whole lepgth,
will the contraction be sufficient to break it? A.
You do vot say how long the gutter is; but in any
case you will not be able to tind a sheet of tin long
enough to make the whole gutter in one piece. It
you take galvanized sheet iron, and make in it
some slight corrugations crossing it at right angles
to its length, there would be no danger of it3
breaking from contraction; and the corrugations
would make no material impediment to the flow
of the water.

(82) C. T. H. asks: Will worn-out printer’s
type make good Babbitt metal? A. No.

(33) R. G. says: 1. We have a stream of
water here (the Wabash river) which is estimated
to furnish 10,560 cubic feet of water per minute,
having 10 feet fall. I estimate the power at 160
horse power; other parties who ought to know
put it at less than 100. Will yougive me your esti-
mate? A. About 200 horse power could be ob-
tained from the water if all the power were uti-
lized. 2. What percentage of the water could be
raised 80 feet by using the remainder as power?
A. With good apparatus, you might expect to ob-
tain an efliciency of from 60 to 70 per cent of the
power of the water, from which it will be easy to
determine the proportion of water raised to any
hight.

(34) H. A. asks: At how many revelutions
per minute must I run an engine,cylinder 4x4
inches, to obtain 4 or 5 horse power, with boiler
pressure at 80 lbs.,and a boiler large enough to
generate all the steam required? A. From 400 to
450.

(35) P. H. W. says: A steamer is 42} feet
long by 7 feet 5 inches beam, aud 2 teet 10 inches
deep below guard. The engine is 5% inches in di-
ameter by 7inchesstroke. Thescrew is of 38 inches
diameter, 12 inches width of blade at point, and 5
feet pitch. The engine makes 200 revolutions per
minute, with 80 1bs. pressure. We make about 10
miles per hour. We have run 22 miles (conveying
18 passengers) in 214 hours, steam pressure averag-
ing 871bs. With a view of increasing speed, I put
on a steel plated screw of similar dimensions to
the old one, except that the blades are 18 inches
wide at point, tapering back to center. Each
screw had two blades. With this screw the cn-
gine made 225 revolutions per minute; but it re~
quired 45 minutes to make 7 miles, which with the
old screw would take 40 minutes. How much more
power will T require? A. More than double the
power used at present.

(36)..F. L. B. asks: Can you make clear the
workings of what is known as planchette? A. It
never works, if no one touches it, as far as we
have heard. “A word to the wise is sumrcient.”

(37) J. McC. says: Let a body of air be com
pressed in a cylinder, and let it remain so until it
cools. Then,if allowed to expand, it will be minus
a force equal to the heat it has lost. If, now, the
same air be immedistely recompressed into the
same space, it will not, according to my idea, lose
any more heat, and therefore give back as much
power as it receives, except what is lost in fric-
tion. AmI right? A, Thisiswhat will take place
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If the air, on being compressed, 18 allowed to cool,
its pressure will be decreased. Then,if it expands,
and does work, its temperature will fall : and if iv
iz recompressed, without loss from radiation, its
temperature and pressure will again be increased.
All this is expressed in the simple statement that.
if there is no loss of heat by conduction or radia-
tion, the air that is compressed is capable of ex-
erting as much power, in expanding, as was em-
ployed to compress it.

(38) A. A. P.says: Suppose I take a cylin-
der of iron that will hold a gallon of water, more
orless: Can I increase the power of a press in
using all the water at once, without introducing
the water gradually into the cylinder? A. Yes.

(39) 8.B. asks: How long can a man live
in a submerged boat, the air capacity of which is
200 gallons? A. With proper arrangements, the
vessel would contain a supply of air sufficient for
between 1and 2 hours.

(40) G. W. 8. says: I tried to extract potash
from corn cobs by burning the cobs to ashes, and
leaching them with water. I then boiled the
leachings to dryness, and the potash which was the
result would attract moisture from the atmosphere
and turn toa strong lye. How can I prevent this?
A. The product you obtained was, undoubtedly,
pearlash, an impure carbonate of potash. This
should be calcined in a suitable furnace and packed
in airtight casks, as it is very hygroscopic.

(41) C. M. R. asks: How can I coat some
small castings, made of Babbitt metal or pewter,
with tin or some white metal to keep them white ?
A. Make your castingsof Babbitt metal; and they
will wear well and keep as clean and bright as
tin would.

(42) G. A. M. L. asks: What is the compo-
gsition and process of manufacture of common
white shirt buttons? A. Some varieties ol these
buttons are made as follows: Finely powdered
steati:e is saturat®d with soluble glass, dned, and
repulverized, and the powder thus obtained is
pressed into molds by suitable machinery. They
are then baked or fired in ovens, again dipped in
solution of soluble glass, and subjected a second
time to the firing process. When cool, they are
polished by being placed in a rotating cask with
water, dried, and again polished by rotation in a
similar cask with soupstone powder.

(48) J. A.H.asks: Where is the Pennsyl-
vanian soapstone dug or quarried? A. At Texas,
Nottingham, Unionville; in South Mountain, ten
miles from Carlisle; and at Chestnut Hill, on the
Schuylkill.

(44) A. L. S. asks: How can I perfume
soft wood in pieces three inches long? A. The
wood might doubtless be impregnated, by means
of hydraulic pressure, with any of the essential
oils, etc., but we know of no substance the per-
tume of which might be considered as permanent
or inexhaustible.

(45) A. C. W, asks: What preparation will
make gutta percha stick to wood? A. Melt to-
gether equal parts of pitch and gutta percha. Ap-
ply hot.

(46) E. H. esks: 1. What influence has veg-
etable charcoal on the system ? The dose isa tea-
spoonful in water. A. Its antiseptic properties
render it a valuable medicine in some affections.
Is there any cure for catarrh ot the throat and
nose? A. The following has been highly re-
commended: Carbolic acid 10 drops, tincture of
iodine and chloroform, each 75 drops. A few
drops of the mixture should be heated over a
spirit lamp in a small test tube, the mouth of
which should be applied to the nostrils as volatil-
ization is effected. The operation should be re-
peated in about two minutes, when, after the pa-
tient sneezes a number ot times, the troublesome
symptoms rapidly disappear.

How can I make paraffin varnish ? A. Paraffin
18 soluble in benzine, benzole, bisulphide of car-
bon, etc., and may be recovered trom such solu-
tions on evaporation of the solvent.

47 W. H. W, asks: How is compressed
yeast made? A. It congists usually of beer lees,
flour moistened with beer, and other fermented
matter, the superfluous moisture having been re-
nmwoved by pressure. Asa general rule, however,
the recipes for the so-called yeast cakes, etc., are
not made public.

(48) E. D. R. says: J. D. can clarify his
cider by adding to each barrel of it 1 pint boiling
milk ; it the cider contains enough free acid to
coagulate the milk, the coagulum, in precipitating,
carries down with it all impurities held in suspen-
sion in the cider ; this process has the etfect of de-
colorizing the cider in some degree.

(49) S. S. S. says: I have been experiment-
ing for 10 years on gums, trying to bleach them.
I havesucceeded with shellac, sandarac, copal,etc.,
but have not yet been able to bleach a solution of
dark gum arabic. Do you know of any process by
which gum arabic in solution may be bleached,
without injuring the adhesiveness of the muecil
age? A. Try filtering the dilute solution through
a stratum of animal charcoal: and then concen-
trate by evaporation over a water bath. This, we
think, will render your mucilage perfectly clear.

(50) H. C. asks: How long does it take the
moon to make a revolution around the earth? A.
The moon makes the tour of the heavens in a
mean or average period of 27d., 5h., 43m., 11'5s,,
returning, in that time, to a position among the
stars nes 1y coincident with that it had before.
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The Editor of the SCIENTIFIC AMERICAN ac=
knowledges, with much pleasure, the receipt of
original papers and contributions upon the follow-
ing subjects:

On the Qualities of Sounds. By W. J. S.

On Industrial Expedients. By ——.

On Fog Signals. By W.B.T.

On Aerial Navigation. By E.M.B.

On Northern Lights. By L. B.

On a Solar Cbhronometer. By H. C. P.
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HINTS TO CORRESPONDENTS.

Correspondents whose inquiries fail to appear
shouldrepeat them. If not then published, they
may conclude that, for good reasons, the Editor
declines them. The address of the writer should
always be given.

Enquiries relating to patents, or to the patenta-
bility of inventions, assignments, etc., will not be
published here. All such questions, when initials
only are given, are thrown into the waste basket,
as it would fill half of our paper to print them all;
but we generallytake pleasure in answering briefly
by mail, if the writer’s address is given.

Hundreds of inquiries analogous to the following
are sent: * Who sells the best photographic chem-
icals? Who makes the best brick-pressing ma-
chine? Who sells piano wire, in lengths of a mile
and upwards? Whose is the best printing press
for illustrated book work ?”’ All such personal
inquiries are prin_ted, as will be observed, in
the column of ¢ Busirfess and Personal,” which
is specially set apart.for that purpose, subjectto
the charge mentioned at the head of that column.
Almost any deeired information can in this way
be expeditiously obtained.
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INDEX OF INVENTIONS

FOB WHICE
Letters atent of the United States were
Granted In the Week ending

August 24, 1875,

AND EACH BEARING THAT DATE.
:Those marked (r) are reissued patents.
Alarm register. fire, Pierce & Griswold........... 167,116
Anchor tripper, E. G. Gaillac... .cccvevevrniennnns 167,093
Animal poke, S. N. Gustin ... 167,097
Auger, earth, C. A. Brockett. e . 167,061
Axles, turning, W. H. Heflley (r) ..... .. 6,615
Bedstead fastening, G. Bostwick........... . 166,961
Bessemer converters, turning, W. F. Durfee . 167,077
Boats, keel for, A. Stevenson . 167,036
Boiler feed regulator, J. F. Stratton ... 166,945
Boiler, flue and tubular, I. Barton . 167,054

167,080
167,082

Boiler, gas-burning, Z. S. Durfee
Boiler, wash, J. D. Egler.....

Boller. wash, H. F. Thurston. . 166,949
Bolle: crown bar,dJ. McPhail .. .. 167,004
Boller fire bux, Z. S. Durfee..........coevevee vunn 167,079
Boilers, ete., handle for wash, J. W, Bates....... 167,005
Bolt-heading die, J. Browning... . .. 167,062
Rottle stopper, W. Vom Hofe... ... 167,141
Brick machiue, D. WoOd.......veevierennrarennannns 167,147
Bridge, draw, M. W. BlacK......oovvvvnnnnnnn .. 166.959
Bridge, truss, W. M. Black...... . 166,960

Bridge, compensatory, W. R. King. 166,930

Broom-making machine, W. R. Allen . 167,051
Buckle,lever,S. Wale8...coeeiveie on aevnnnens ... 167,041
Buckle loop, F. A. Neider . 167,014

Burner, argand gas, J. F. Fulle 166,926
Burner, lamp, J A. Pease............. . ... 167,017
Butter from animal fat, W. E. Andrew.... ... 166,955
Butter worker, P. Embree .. ......... . 167,084
Can, oil, J. Askwith............... . 166,956
Cane and umbrella, Colby & Coffin.. . 167,070
Car brake, J. Raddin................ . 166,937
Car coupling, P. Harper... . 166,987
Car coupling, W._H. Ward. . . 167,043
Car, hand, B. F. Ray..ccciiviiiiininiininnne oo ous 167,119
Car, lumber, J. L. Ridgely, Jr. ... 167,121
Car, passenger, M. A. Rikli......... . 167,122
Car wheel lubricator, J. Woodville. . 167,018
(ars, propelling, W. Eppelsheimer....... .. . 166,975
Cars on curves, turning, W, Eppelsheimer. . 166,976
Card, business, B. M. Wilkerson.. ... 167,045
Carriage bow, J. A. Topliff ..... ... 166,950
Carriage spring, E. Chamberlin.... ....... ....... 167,065
Carriage springs, setting, T. B. De Forest........ 166,918
Cartridge cases, making, J. V. Meigs ceees . 167,005
Cartridges, feeding, D W. C. Farrington..166,923, 166,924
Casting water traps, monld for, J. M. Reid..... 167,021
Center board, J. L. Dickenson......... «.covvvnens 166,970

Chain, detachable link, C. H. & A. L. Gillingham 166,983

Chair, folding, F. HICKman...........covivvvnnnnees 167,098
Chairlegrest, G. D. GOSS....ccvvviuiiniennrennnns 167,095
Champagne freezer, C. H. Ludwig.........ceeeuent. 166,996
Check reins, safety loop for, S. A. Marker, . 167,109

. 166,946

Cheese vat, C. W. F. Street................. .
Chimney cowl. E. Cole..... ... 166,968
Chuck, Perot & Beitenman. . 167,018

. 167,127

Clamp, T. Sandbach.... .

Cloth measure register, J. Brown, Jr. ... 166,964
Clothes frame, G. G. CTOWIeY.......covuuuuneeeenns 166,072
Columns, etc.,capping flanges of. J. L. Piper.... 167,117
Commode ventilator, Stanton & Riley............. 167,032
Compass, mariner's, E. S. Ritchie (r)............. 6,607
Core barrel, C. Dockray... 167,075
Corn marker, W..H. Rider. . 166,939
Corastalk puller, H. Lee... 167,105
Crane, I. Hahn.... . ........ 166,985
Culinary implement, J. Ebbert.. ... 167,081
Culinary vessel, C. O. Line ... 167,106
Caltivator teeth,J. Flynn..... . 166,979
Currycomb, W, E. Lawrence (r) 6,605
Currying calf skins, P. Ware, Jr . 167,142
Curtain roller and bracket, G. W. Beers. . 167,056
Desk, folding school, D. I. Stagg.. 161,033
Drill, rock, E. S. Winchester (r).. . 6,620
Drilling metal, machine for, J. S. Shoonover . 167,026
Eggs, preserving, Stone & Murray... ............. 167,185
Engine, disk steam, G. R. Winkler... ... 167,146
Engine, rotary, W. M. Stevenson . 167,134
Exercising machine, J. Tiebout . 167,137
Exhaust mechanism, C. D. Smith. . 167,131
Faucet, A. Fuller ............... . 167,092
Faucet, beer, J. F. Adams.. . 167,049
Fence, farm, A. Miller.......... . 167,007
Fence tightener, wire, H. P. Barnes . 167,052
Ferns, etc., preserving, H. M. Lee . 166,995
Fire arm lock, F. Taylor . 166,947
Fire arm, attaching magazine to, H. Metcalfe . 166,006
Fire plac {C. S. RanKin......coooeiiiiiiiinniinnns 167,02

Flask and bottle, W. T. Fry (r)....... ..... cereees 6,613
Flourbolt, G. T.,and A. Smith (Ir).....cccovuevnen. 6,619
Fluxing composition, A. Paraf.........ccecuiiieann 167,016
Fracture apparatus, B. Danby....... 167,073
Fruit and jelly press, H. Nadermann... 167,013
Fuel, making quick burning, W. A. Shepar: 166,941

Furnace for reducing ore, J. H. Boyd ()..........
Furnace for smelting ore, W. E. C. Eustis.
Furnaces, steam blast to, E. J. Jones..
Gas for fuel, grate for, Z. S. Durfee
Gas machine, J. M. Clark..
Gas stove, J. Q. Birkey......
Gate, automatic,W. W. McKay een
Gelatin from salt fish skins, J. S. Rogers
Grain drlll, J. T. Lynam
Grate bar, W, Farris
Grate bar,H. Ryder......

Grace bar, S. Van ¥yckel..
Harness mounting, C. M. Theberath

167,040

Harrow, W. S. O’Brien (r)........... 6,606
Harrow and cultivator, W. McCray . 167,002
Harvester, S. W. Tyler (r)... 6,609
Hat, C. Sinclair . 167,029
Hat blocking machine, E. C. Fales................. 167,086
Hat blocking michine, etc., R. Eickemeyer. 167,083
Heater, air and water, W. H. Richardson .. 167,120
Heater, drum, C. Skinner.. 167,129
Heel plate, G. Dunlop........... 166,972
Heel-trimming machine, A. McDowell . .. 166,933
Hinge, spring, R. M. C. Parker. . 167,114
Horse collar and hame, A. Macaulay.. 166,932
Horses, expanding bit for, J. Smith, Jr........... 167,130
Horseshoe blanks, making, Greenwood & Clarke 167,096
Horseshoes, making, A. B. Seymour............... 167,027
Horseshoeing tool, C. R. Donner.. .. 166,971
Hose bridge, L. T. Kruse............ . 166,991
Indicator, low water, C. E. Christian... .. 167,069
Insect destroying compound, G. W. Davis....... 166,917
Jeweler’s screw press, Potter & Richardson...... 167,019
Key fastener, B. J. Loomis 167,107
Kindling wood bale, J. Rowbotham.. ... 167,124
Label and tag machine, C. E. Sawyer. .. 166,940
Ladder, step, J. J. Stephan. .. 167,037
Lamp, S. S. Newton 167,113
Lamp, B. B. Schneider .. ........ .. ...coiiiieiian 167,128
Lamp black apparatus, P. Neff’ .. 166,936
Lamp bowls, pedestals, attaching, S. S. Barrfe... 167,053
Lantern, J. J. Marcy 167,108
Lantern, magic, C. Fontayne 167,090
Lantern, signal, G. J. Cave.. 166,966
Latch, locking, P. S. Felter.. . 167,088
Lawn roller, D. Copeland, Jr 166,915
Lead straps, making, F. N. DuBois................ 167,076
Lime kiln, W. S. Sampson (f).... 6,608
Lock permutation, D. K. Miller. 167,008
Locomotive tyre heater, T. T. Peak.... 167,115
Locomotive steam brakecylinder,J. N. Lauder 166,994
Locomotives, cattle alarm fer, E. Smith.......... 166,943
Loom shedding mechanism, R. B. Goodyear . 166,428
Lubricator, car wheel, J. Wood ville............... 167,048
Malt,apparatus for drying,G. Clark............ ... 166,913
Marbleizing surfaces, Steele & Bayer.. .. 167,034
Mechanical movement,A. & [. Beck... .. 166,958
Mlllstones, proof staff for, J. C. Kepler. .. 166,929
Mower, pitman box, C. H.Salzman................ 167,025
Nail, picture, O. W. Taft 167,039
Nut lock, D. & S. A. Beaton. .. 166,957
Ore washer, L. D. Stephens 167,133
Overcoat, A. R. Underdowil....  .......cceveenen 167,139
Oyster ranges, grate for, C. H. Carling .. 166,965
Packing for stuffing boxes, A. P. Lauterman..... 167,104
Packing piston, J. Richards. ve.. 167,023
Paging and numbering machine, Von Doehn.. 165,952

Paper bag machine, J. Hatfield... . 166,988
Paper box, T. J. Powers (1)..... . .. 6,618
Paper cutter rotary, . R. Woodward ............ 166,954
Paper picture frame, O. K. Bradford. 166,962
Passenger register, J. 3. Benton....... .. 167,057
Pencil, G. W. McGill................ .. 166,934
Photographic plate, O. B. Evans PP .. 166,922
Pipe coupling, C. F. Henis......covuvviin vevinnnnns 166,989
Piston connecting, self-packing, J. W. Burr...... 167,064
Planing machine. W. Wells .. 167,145
Plow clevis, side hill, F, C. Merrill. .. 166,935
Power brake, friction, W. H. Ward. .. 167,044
Power, spring, V. Moeslein . . 167,009

Propeller, screw, J. I. Thornycrof 167,136

Pump, chain, C. Fishbaugh(r)....... .. 6,612
Pump, force and suction, B. Branson .. 167,060
Pump valve, lift, F. A. Ruhl.. .. 167,125
Purifier, middlings, A. Hunter................. .. 167,102
Quicksilver in quartz, distributing, N. P. Boss.... 167,059
Railroad gate, J. H. Eberhart.. . 166,973
Railroad rail joint, J. C. Wl‘igh 167,047
Rake, horse hay, B. Owen (P..... ..... . 6,617
Ranges, grate for oyster, C. H. Carling............ 166,965
Rice, polishing anc scouring, P. R. Lachicotte.. 166,992
Rivets, machine for drilling, M. Bray . 166,963

.. 166,938
.. 167,144
.. 167,081
.. 167,035
. 166,916
166,993
166,969

Ruler, H. J. Richardson........
Qash holder, etc. J. Weathers
Sausage meat mixer, J. E. Smith.
Screw cutting die, G. R. Stetson......
Sewer trap and mold, D. Copeland, Jr. .
Sewing machine needle, G. W. Lascell...........
Sewing machine treadle, Curtiss and Burleigh...
Sewing machine winder, W. Miller.. .. 167,111
Ship’s swinging berth, T. P. Ford... . 167,091
Sifter. ash, Hull and Eppler 167,101
Spark arrester, etc., Freeman and Jones......... 166,981

Speaking tube, C. A. Fredericks (r)......... .. 6,604
Stair rail joint fastening, W. H. Pritchett.. .. 167,118
Stamp mill feeder, J. Walker .. .. 167,042
Stereoscope, L. D. Sibley. . 166,942
Stove,J. W. EIfot...cciiiiiiiinn viiiiiiniiinennnns 166,921
Strainer and funnel, C. W. Heermance et al. (r). 6,614
Sugar machines, centrifugal, F. O.{Matthiessen. 166,999

..167,000, 167,001
Suspenders, R. H. Eddy. 166,974
Syringe, combination. W. P. Clotworthy.. 166,967
Table, ironing, M. Newman . 167,112
Tacks, etc¢., making, H. A. Willilams 167,04¢
Tellurian, J. Troll........ 167,138
Tongs, pipe, J. M. Evarts. 167,085
Toy block, arithmetical, J. C. Smith. 167,030
Toy hoop or trundle, S. D. C. Langley 166,931
Toy money box, A. Feigl.........ccovviien 166,978
Trap, self-setting animal, Gibbs and Brown...... 166,927
Trunk, A. V. Romadka . 167,024
Tube expander, E. W. Flagg 166, %5
Tyre-bending machine, T. M. Stansbury & al.... 166,944
Tyre heater, locomotive, T. T. Peak. 167,115
Umbrella, G. W. Francis..........o.... 166,980
Valises, handle attachment for, G. O. Monroe 167,011
Valve, globe, J. Moffet........covvvvvnnnnnnnn 167,010
Val/e seats, etc.,dressing, N. P. Stevens.. .. 167,038
Valve, slide, J. W. Vermillion..........cceoviunnn 167,140
Valves,device for operating throctle, P. Hinkle. 167,099
Vehicle, side spar, E. Chamberlin........ ceseecnenn 167,067
Vehicle spring. E. Chamberlin () ....ocoeveeen oo 6,611
Vehicle spring, E. Chamberlin.. 167,066, 167,068
Vehicle top, J. B. Relyea.... . 167,022

© 1875 SCIENTIFIC AMERICAN, INC.

Vehicles, slde spar for, B. C. Shaw................ 167,028
Ventilator cap, H. A. GOUg€........c.v.vvunneennnn 166,984
Vise, pipe and bolt, G. W. Millner................. 167,101
‘Wagon wheel, J. Steiner.. ..... . 167,132
‘Wash bowl, hand, T. Maddock... 166,998
Washing and wringing machine, G. C. Eastman.. 166,920
Washing fluid, A. Thode........... cevve venee auns 166,948
‘Washing machine, G. W. Cole........... . .. 167,071
Watch case spring, A. S. Buckelew.... .. . 167,063
Watches, collet for springs of, A. Jewett 166,990
Watch independent casement, F, Fitt............ 167,089
Water closet, J. G. Jennings (X}....... ... .. 6,616
Water traps, mold for casting, J. M. Reid.. .. 167,021
Water wheel, turbine, M. Washburn.......... .. 167,143
‘Wax thread heating machine. W. J. Garton ..... 167,094
Weather strip, W. H. Douglass...... 166,919
Wells, torpedo for oil, W. H. Harper .. ... 166,99
Windmill, J. Q. Adams.....covveeriiiieeneneenennnens 167,050
Windmill, C. GAtes ......ceevviviirennvernirennnns 166,982
Window screen, G. W. Heimbach........ .. 167,100
Wire, straightening. C. P. S. Wardwell .. 166,953
Wooldryer, J. M. DicK...ocvvvneiniinnnnnn, .. 167,074
Wrench, J. H. Morrissey........... coooiiiiinnnn 167,012
Wringer, Norris and Woods.... .......ccooeeeuenn 167.015

DESIGNS PATEN'TED.
8,572, 8,573.—EMBROIDERY.—E. Crisand, New Haven, Ct.
8,574.—FRaAMES.—A. B. Dimmet, Bloomington, I11.
8,515.—VasE HaNDLE.—J. W. Fiske, New York city.
8,576.—FAN.—J. F. Langworthy, New York city.
8,577.—FINGER RING.—A. R. Lender, Washington, D. C.
8,578t0 8,580.—FaNs.—S. L. Barinds, Memphis, Tenn.
8,58l.—MEDAL.—J. C. Deming, Norfolk, Va.
8,582. —DANCE ProGRAMME.—P. Hake, Hoboken, N. J.

CANADIAN PATENTS.
OF Patanls GRANTED IN CAaMala
August 26 to 30, 1875.

List

5,115.—J. Roy, St. Jean Baptiste, P. Q. Chair for sick
persons. August 26, 1875

5,116.—L. Payette, Montreal, P. Q. Pontoon for raising
sunken vessels. August 27, 1875.

5,117.—J. N. C. McIntosh e? al., Ypsilanti, Mich., U. S,
Shaft support. August 30, 1875,

5,118.—0. J. Sickles et al., Canton, N. Y.,
cooler. August 30, 1875.

5119.—J. D. Heebner, Norritonville, Pa., U. S., et al.
Governor for horsc powers. August 30, 1875.

5,120.—E. G. Scovil, Simonds, N. B., e al. Piling iron.
August 30, 1875.

5,121, 5122.—G. N. Sanders, Jr., New_York city.
August 30, 1875.

3avertimmmt5

Back Page = « = = = « $1.00 a line.
Inside Page = = 73 cents a line.
Engravingg may head advertisements at the same rate
per line, by measurement, as the letter press. Adver-
tisements must be received at publication cffice as

early as Fridaymorning to appear in next 188ue.

U. S. Milk

Spike.

SCHEDULE OF PATENT FEES.
On each Caveat
On each Trade mark.......
On filing each apn)cation for a Patent (17 years).....
On 1ssuing eacn or.ginal Patent.......cccvvvviiiiennn.
un appeal to Ex:runers-in-Chiet
On appeal to Commissioner of Patents.
iJn epplication for Relssue..
Un fling a Disclaimer.......
On an application for Design (3% years).
Onp application for Design (7 years).
n_appleation tor Design (14 vears)

Manufacturers of TurbmeWater Wheels,
Adapted to ralls of water of 150 to 250 feet, are requested
to send prices and description to “gov'ru AMERICa,”’
care of E. P. DurTON & CO., 713 Broadway, New York

oot T.athes.

WM. E. LEWIS, Cleveland, O. Catalogues free.

ANTED—A Situation as Foreman in a Foun~

dry, by a man of experiencein the business. A
foundry for making Castings for Mowers and Reapers
preferred. Address FOREMAN, Easton, Pa.

AINTER'S MANUAL.—House and sign-paint-

ing, graining, varnishing, polishing, kalsomining,
nvapering, lettering. staining. gilding, &c., 50 cts. Book
of Alph.ibets 50c. Scrolls and @rnaments, $1. Larpeu-
ter's Manual, 30c. Watchmaker and Jeweler 50c. Tax-
idermist, 50c Soapmaker, 25c. Aut,horslnp. s0c. Light-
Hunter and Trapper’s Guide, 20c.
JESSE HANEY & CO., 119

ning Calculator, 25c.
Of booksellers, or by mail.
Nassau St., New York.

ESTOS R()()I‘I\IG. for stuzp or flat Roofs.
TS ROOF COATING, torall leaky Roofs.
sTO= C N,'VIEL\'[‘, forrepairing leaky Roots,
STOS ROOF PAINTS, for Tin Roofs, &c.
sTis PAINT's, all colors, for outside work.
"l‘()s I!() I L1 Cov erings for Steam Pipes.&c.
ESTO EAM P‘u king, flat and round.all sizes,
Eh'l‘()ﬁ FIREP OOF Coating. for wood work,
JOFING and SHEATHING FELT, Moth Proof
Lining,Plastermg Board, &c.

3 These articles are ready for use and eagily applied.
e nd for Pamphlets, Price Lists, &c¢

H. W, JOHNS, 87 Malden Lane, N. Y
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CEW & SECOND HANID WOOD WORKING

Machinery, l<loorers, Planers and Matchers, Single
and Double Surfacers, Moulding Machines, b‘crollsaws.
Suction and Biast Fans for Shav ings, etc. D.:J. LATTI-
MORE, 81st and Chestnut St Phlladelphia. Pa

ERFECTIO N OF SPEED ON WATER
WHEELS wunder extreme changes of labor. The
Rotary Hydraulicis the only Governor that can secure
it. SILVER MEDALS awarded. Sent for test withunlim-
ited warranjy. J J S. Rogers 'IR , 19 John St., Boston,

For c;tnn ;ﬁnu’smeu
STENCIL DlLb Stencils, all gizes. Als
clls and Key Checks, with which young men are makine

complete oUTFITS t’or Clobhlng Sten.
trom $5 20 8 day. Send for Catalogueand samples tQ

8. M. BSPENCER. 117 Hanover 8t.. Boston, Mass,
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BAIRD'S

i3

FOR PRACTICAL MEN.

To our business of Industrial Publishers, we have
added that of Industrial Booksellers and I[mporzers,
and have now on hand a valuable stock of ENGLISH AND
AMRRICAN PRACTICAL AND SCIENTIFIC BOOKs, includ-
ing the most recent issues from the English and Ameri-
can press.

Our new and enlarged CATALOGUE OF PRACTICAL
AND SCIENTIFIC BOOKS—Y% pages, 8vo.—sent free to
any one who will furnish his address.

Select List of Books on Metals, Metallurgy,
Strength of Materials. Chemlcal Analysis, etc.; also, one
on Steam and the Steam Engine, as well as a ('atalogue of
a Choice Collection of Practical, Scientific and Economic
Books, with prices, sent free upon application.

HENRY CAREY BAIRD & CO.,
INDUSTRIAL PUBLISHERS AND BOOKSELLERS,
810 WALNUT STREET, Philadelphia.

HOTCHKISS
Air-Spring
Forge Hammers.

The most complete for drawing,
swaging, or welding, of any belt
powerhammerinthe country. Runs
with less Eower than any doing the
same work.
Price low.

D. FRISBIE & CO.,
NEw HAVEN, CONN.

PATENT RIGHT FOR SALE.
Matching Machine, self-adjusting to any width of
board, tapering or parallel.” For further particulars,
ddress J. K. SMITH, Burrillville, R. I.

i g
AEGiEks sl [

7.

Agents cléar $50 a
day seliing at State
& Countv Fairsand

s Horse Races, Sam-
set and price list sent free on receipt of

ﬁle 50c. J.
. JONKS, Manufacturer, 50 N. 5th St., Philadelphia,
$1 a day at home. Agents wanted. Outfit and
terms free. TRUE & CO., Augusta, Malne,
ANTED—A Practical Machinist and Drafts-

man, thoroughly competent to take charge of a
shop and not afraid of work. One acquainted with sugar
and general plantation machinery preferred. To the
right man a permanent sitnation will be given. Write,
giving age, nationalivy, qualifications and references, to
HENRY CLAY, 53 Carroll St., Buffalo, N.Y.

Paper Machinery Manufacturers
Are requested to send prices and description of machin-
ery for a factory of news and wrapping paper, run b,
water, to ‘* SOUTH AMERICs,’’ care of E, P, DuTTON &

Co., 718 Broadway, New York.
ACHINERY

\TONE SAWING

MERRIMAN'S PATENT. ALSO, H AND AND STEAM:
VELLERS.

DERRICKS & TR

U THAMAS RE gLy

THE BASTET

MAGNETIC ENGINE.

ForR RUNNING SEWING MACHINES, PUMPS, DEN-
TISTS’ AND JEWELERS' LATHES, PRINTING
PRESSES, BLowIiNGé PARLOR AXxD CHURCH ORGANS,
OR WORKING ANY MACHINERY THAT OAN BE MOVED
BY HAND OR FOOT.

Simple, Durable, aud Economical

&&= Call or send for Circular. _&)
& State Agents wanted.

L. BASTET,
607 Broadway, IN. Y.

Buffalo Excelsior Psay Planer & Matcher

Best of its kind in use,
Price, complete. $275, Al-
80, Small Pony Planers and
Planing Machine Krives,

which are recommenced a8
superior and extra in quali-
te.  loo Scroil Work De-
signsfreo on recelipt of
stamp. For circulaxs give
ing detailed information,
Address GEO.PARR.
Buffalo, N, ¥

"“rE WANT to eri)gaﬁe evertvg unemployea man,woman
and child. C. P. RICHARDS & CO., Hallowell,Me.

Patente March 3¢, 1875,

—“7 ANTED—A Foreman for a Foundry who thoroughly
understands Stove and Jobbing Work. Addrese
Box 221, Norwalk, Conn.

$5 to $2

per day at home. Samples werth $1
free. STINSON & Co., Portland,Maine.

S A M I T O NL.QHIO.

E. M. MAYO’S PA
§& Send for Illustrated

ENT BOLT CUTTER
ircular, Cincinnati, Ohio

CLARK & COMPANY'’S
PATENT SELF-COILING, REVOLVING STEEL SHUTTERS

Can be readily fitted to Store Fronts, Rear Windows
PROOF, and affording absolute
Store Fronts, Private Houses, O
or balance weights, and cannot get out of order.
shuttersin the world. Are fitted to the new Zribune
Building, Lenox Library Building. Have been for

and are endorsed by the leading architects of the world.

.

rotectlon; also, WOOD
ces, and School Partitions. Clark’'s shutters are self-acting, require no machinery
They are handsome in appearance. and are the best and cheapest

ears in

or other o}lw‘eningn,mnking them FIRE AND BURGLAR
gHU’I‘ ERS

in various kinds of wood, suitable for

~

ilding, Delaware and Hudson Canal Building, Manhattan
aily use in every principal city throughout Europe,

JAMES G. WILSON, Manager, 218 West 26th St., New York,

and at London, Paris,

\henna. Berlin, Melbourne, &c., &c.

8

Has been invested in Stock
$50 to $10,000 Privileges and pald per
cent. profit. *‘‘ How to do it.’’ A book on Wall Street,
sent free. TUMBRIDGE & Co. Bankers, 2 Wall St., N. Y.

The Myers

ITHERBY, RUGG & RICHARDSON, Man-
ufacturers of Wood worth Planing, Tengueing,
and Grooving Machines, Richardson’s Patent Improved
Tenon Machines, Mortising, Moulding, and Re-Saw
Machines, and Wood-Working Machinery generally, 26
Salisbury Street, Worcester, Mass., U. S.
(Sbop formerly occupied by R. BALL & CO.)
L. B. WITHERBY. G. J. RUGG. 8. M, RICHARDSON.

Portable Engine, 4,5,5,8 h.p. Some-

thing new, best for Bglce. Circulars,
CHAS. PLACE, 103 Reade St., N. Y.

OR SALE, CHEAP—A Walker Lightning Mill,

for pulverizing Quartz,Charlescon Rock.Phosphates,

Felspar, Iron Ore, Brimstone, Plaster, Anthracite and
Bituminous Coals tor Foundry Faclugs. Apply to

READING & HUNT, Wilkes-Barre, Pa.

DAV1ID’S PATENT

For Grinding

Hones, Fertilizers, Clay for
-Bricks, and hard material.

Send for Pamphlet to

DENMEAD & SON,

Baltimore, Md.

DISINTEGRATO
SCROLL SAWS—We have on hand 7 new

1 proved Iron Frame Moyer Scroll Saws, that we ~{ll sell
at Fifty Dollars each. These Saws are well adapted to
all kinds of Scroll Sawing,and were formerly sold at $150.

CLARK, SMITH & CO., Fort Plain, N. Y.

ROSE VBUDS IN WINTER.

Now Ready.—Roses for winter bloom,_lalu}g fall

STEAM PUMPS.

FIRST PRIZES, VIENNA, PARIS, NEW YORK,
BALTIMORE, BOSTON.
S8end for circular of recent wzteuted improvements.
THE NORWALK IRON WORKS,
South Norwalk, Conn.

EAGLE FOOT LATHES,

ar With Scroll and Circular Saw Attach-
= ments, Slide Rest, Tools, &c. ; also sSmall

4 Engine Lathes, Metal Hand Planers, &c.
Neatest designs, superior finish oW
Prices. Our new Catalogue describes
these and every tool necessary for the Am-
ateur or Artizan. Send for it.

WM. L. CHASE & CO..
9% & 91 Liberty St., New York.

planting. We send strong Pot Roses that wi
quickly safely by mail, post-paid. Purchasers' choice
of splendid ever blooming varieties.
5 FOR .00. 2 FOR $2.00.

See our elegant descriptive catalogue, containing full
directions for culture, &c. Sent free to all who np(gly.

Address THE DINGEE & CONARD CO.

Rose Growers, West Grove, Chester Co.,

FARM AND FEED MILLS.
Bone, Drug, and Spice Mills.
10 sizes for Hand or Power.
Conical French Burr Stone
Flouring and Corn Mills.

Illust’d Pamphlet free. Address,

L. J. MILLER,
181 E. Front St., Cincinnati, 0.

ASON’S PAT'T FRICTION CLUTCEES

are manufactured by Voln%{y W. Masqn & Co.,
Providence, R. L. Agents, L. B. BROOKS, 60 Cliff street,
New York; TAPLIN. RICE & CO.. Akron, Ohio.

P. BLAISDELL & CO.,

Worcester, Mass.,

Manufactur<rs of the Blaisd¢ll Patent Upright Drills and
other first-«lass M :chanic’s Tools.

INDIA RUBBER,

For Inventors and the Trade, made into anynpattern at
short notice, by F. H. HOLTON, 45 Gold St., New York.
Established In 1860.

D EW PATENT CAR roR INCLINED PLANES,
E

conveniently arranged to carryv PASSENGERS and

HICLES at the same time . Descriptive Circular sent

on application. Address J. EARNSHAW, Civil Engi-
neer, N. W. Cor. 4th and Race Sts., Cincinnati, Ohio.

ROOFING!

COMPLETE materials for a NEW Roof, 4%c¢. a

ROOFING!!

8q. ft.; can_be laild by ANY one, and is superior to ALL

other roofings for CHEAPNESS, FIRE-PROOF qualities, and DURABILITY.

SAMPLES, ALSO 100 PAGE BO

to ANY one stating where they saw this notice; write or call AT ONCE. Glines’ Rubber Roofin,

OK OF TESTIMONIALS, FREE,

being very elastic

and requiring NO tar or gravel, is strongly recommended by Architects, Corporations, Puolic [nstitutions, Build-

ers, and leading men in all sections, for N
and mastic roofs with 8
CuLD weather; has N

old, can easily berepainted or repaired by AN

s(nell in hot weather;
one ata

: W steep OR flat roofs: can also be laid over OLD shingles, felt, plastic
ositive satisfaction; will not draw and split apar or crack—is ctean to handle; pliable in
ysheds water readily; weighs but 65 1bs. to the square, and when

trifling expense. Correspondence invited.

N. Y. SLATE ROOFING COMPANY,

8 Cedar St., New York. 49 South Front St., Philadelphia, Pa. 12 Central Wharf, Boston, Mass.
84 Park Place, Newark, N. J.

Machlneléy o1 lmproved Styles for mnk‘l&
ES

SHINGLES HEADING, AND STA

3ole makers of the well known IMPROVED LAW’S PATENT
SHINGLE AND HEADING SAWING MAOHINE. For circulars
iddrese TREVOR & CO., Lockport. N Y,

HE IMPROVED CELEBRATED
ARMSTRONG HEATER AND LIME
CATCHER removesand prevents Scales
in the Bollers by supplying them with
pure water. Will save its cost in fuel
within one year. All parties using steam
should have one.

For particulars and circu-
lars, address
BAUGHMAN, CURTIS &
KNIGHT, MANUFACTURERS,
Toledo, Ohio,
Machinists WANTED to act
as Local Agents.

A Sure Cure. Trialbox free. Send stamps.
F. W. PUTNAM, 95 East Broadway, N.Y.

S8AFETY HOISTING

PILES
Machinery.

OTIS, BROS, & CO

No. 348 BROADWAY, NEW YOURK.

- | Prize Picturesentfree! An
TheTOI‘L GATE' ingenious gem! 30 objects to
find! Address with stamp, E. C. ABBEY, Buffalo, N.Y.

MAGNETS—Permanent Steel Magnets

)f any form or size, made to order by F. C. BEACH
% CO .46 Canal St., New Yorx. Makers of the cele-
’JNL%I; ‘fom Thumo and Miniature Telegraph Instru-
nents,

John Cooper Engine M’fg Co.

MOUNT VERNON, OHIO,
MANUFACTURERS OF FIRST cLasS8 STATIONARY E
GINES, 8 to 400 H. P., PORTABLE ENGINES. CIRCU-
LAR SAW MILLS, STEAM BOILERS, ROTARY
BOILERS, MILL AND FACTORY MACHINERY, &c.
BuiLp GRIST M

{ILLS, guaranteeing §) BARRELS FLOUR
wITH ONE TUN BEST CoAL, or 50 Barrels Flour with
One Cord Best Wood ; also, Engines to ruu on 31bs.
coal per hour per indicated horse power.

ﬁP Send for circulars.

Machinists’ Tools

All sizes at low prices. E. GOULD. Newark, N. J.

PATENT

Planing & Matching

and Molding Machines, Gray and Wood's Planers, 8eif-

ofling Saw Arbors, and other wood- working machinery.

8.A. WOOD'B MACHINE CO., ; 91 Liberty 8t., N. Y.
8end for Circulars, etc. 67 Sudbury 8t., Boston.

THE IMPROVED

NIAGARA STEAM PUMP,

93 097 Peari 8t. Brookiyn.N.Y
Agency at 40 John St., New York,

Hubbara & aller.

SOLE MANUFACTURERS,
ENGINES AND BOILRERS,
Pulleys,Shafting and Hangers
& Specialty.

A DVERTISERb WHO DESIRE TO REACH COUN.

try reaaers in the Wes:, can do so in the best and
cheapest manner by using one or more sections of Kel-

logg's Great Newspsper Lists. Apply to
£& A. N. KISLEOGG, 79 Jackson St., Chicago, I11.

A WEEK to Male 235 Fomale Agents, In thelr
$77 localtt Costs NOTHING to try it. Particulars

locality.
. P. 0. VICKERY & CO., Augusta, Me
GENTS WANTED—$40 a Week and Expenses,
or $100 forfeited, All the New and Standard Novel-
tles, Chromos, &c.

Valuable Samples free with circulars.
ORIENTAL NOVELTY CO., 111 Chambers St., N.Y.

Plani:tg & Matching,

Moulding, Re-sawing and Tenoning Machines. &Crol
S8aws and General Wood-Working Machinery.
JOHN B. BCHENCK'S SONS% atteawan, N. Y.

Send for Catalogue. 118 Liberty t., N.Y. City.

has larger capacity, {8
more durable, takes u
less room. does more an
better work with less ex-
pense for power and re-
pairs than any other Ham-
mer in use.

Guaranteed as recom-
mended. €8s
RADLEY

Manufacturing
Company,

SYRAOUSE. N. Y.

STEEL CASTINGS.

Solid and Homogeneous Guaranteed tensile strength, 25
tur g to square inch. An invaluable substitute for expen-

Bradle’s Cushioned Hammer

TENONING.RESAWING,SHAPING
D, BAND & SCROLL SAWS &c.&c.

FAY &(

cINCINNATI. 0.

sive forgings, or for Cast Iron requiring great streneth.
Sengd for circular and price list to OHESTER STEEL
CASTING CO., Evelina St., Philadelvhia, L &.

BOLT CUTTERS.

Dies open and close and Bolt
thrown out automatically.

One pattern, holds finished bolts
on centres and threads them with
greater accuracy and uniformity
and ten times as fast as a chaser
in a Lathe. Highest award of
American Institute, 1869 & 1874.
Wood & Light Machine Co., Worcester, Mass.

make all kinds of [ron Working Machinery.
Also, Shafting, Pulleys, &c.

IMPROVED MACHINERY for STAVE
Heading, Shingle and Handles, Cabinet Maker’s Machin-

ery.Bnﬁey Gauge Lathe, Durkee’s Automatic Saw Mill
Improved), Key Seat Cutting, Pulley Borlngénnd Milling
fuac’l}meh fhﬁm Drills, Steani SElilnglnes, and n:g:ry;&ty o
neerin, a hines, Cable an eaves for

B e B BATLEY & VAL, Lockport,N. Y-

Patented 1863—1874.

© 1875 SCIENTIFIC AMERICAN, INC.

GLASS MOULDS, for FruitJars Lamps,
Bottles, Ink Stands,etc., made lﬁ' H BROOKE -
15 years COR. WHITE and CENTRE 8Ts., N.Y. For any-
thing new in glass, you will require a mould (or die).
Every description of moulds for glass, rubber, ziac
etc. Send model or drawing; inciose stamp.

OODWORTH SURFACE PLANERS $125. Plancrs
an d Matchers, $350. S.C. HILLS, 51 Courtland
street, New York.

8,000in Use !
Blake’s
STEAM PUMPS

ki for every possible duty. Send
for 1llustrated Catalogue.
2 GEO. F. BLAKE M'F’G CO.
86 & 88 Liberty Street,
New York,
50 and 52 South Cana
St., Chicago, Ill.

MACHINERY.

IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

HANGERS, PULLEYS, COUPLINGB, BELTING, &¢
&c. Send for Illustrated bnmlogue and Price List.

GEORGE PLACE,
121 Cham“ers & 108 Reade 8ts. N. Y. City .

Machinist’s Tools.

Engine Lathes, Planers, Upright Drills, Hand and
Chucking Latches, Boring Machines. and other toolsof
neavy weights, first class stock and workmanship. Prices
to sult the times. Send for Illustrated Catalogue.

LATHE & MORSE TOOL CO. Worcester, Mass.

ICHARDSON, MERIAM & CO,,

Msanufacturers of the latest improved Patent Daniels’
and Woodworth Planing Machines Matching, 8ash and
Molding, Tenoning, M ortising , Boring, Shaping, Vertical
and Circular Re-sawin g Machl nes, Saw Mills, Saw Arbors,
jcroll Saws, Rallway, Cut-off, and Rip-saw Machines
3poke and Wood Turning Lathes, and various other kinds
3t Wood-working Machinery. Catalogues and price lists
sent on upplication. Manufactory, Worcester. Maas,
Warehiguae 17 Tiherty Rtreat New York

IR TG ——

X |4 A haf

Cor. Causeway and Friend I
Sts., Boston. Mass.

¥

Small Tools of all kinds; also GEAR WHEELS. parts
of MODELS, and materfals of all kinds. Castings of
Small Lathes, Engines, Slide Rests, &c. Catalogues free.
GOODNOW & WIGHTMAN, 23 Cornhill, Boston. Mass.

BOOKWALTER ENGINE

Compact, Substantial, Economical,
and Easily Managed. Guaranteed to
work welland give full powerc aimed.
Engineand Boiler complete, inciuding
Governor, Pump, &c., with shipping
boxing, at the low price of

3 Horse Power

4% 13 3
X 13 §2~Put on Cars at Springfield, Ohio.

\_/ Address

.JAS, LEFFEL & GO,
Springfield, Ohio; or |
109 Liberty St., New York City.
Stone Channeling

OR

Quarrying Machine,

WARDWELL PATENT,

FOR CUTTING STONE INTO VARIOUS SIZES
AND DIMENSIONS IN ALL KINDS OF
QUARRIES.

STEAM STONE CUTTER CO, RUTLAND, VT.
BOLE PROPRIETORS AND MANUFACTURERS.

BLAKES PATENT
Stone and Ore Breaker

Crushes all hard and brittle substances to
gny required size. Also, any kind of
TONE for Roans and for CONCRETE, &C,
Address BLAKE CRUSHER CO.,
New Haven. Conn.

AGENTS WANTED.
Men or women. $34 a week. Proof
B furnished. Business pleasantand honor-
¥, able with no risks. A 16 page circular
andValuable Samoles free. 9~ A postal-
card on which to send your address
costs but one cent ~ Write at once to

F. M. REED. 8TH ST.. NEW YORK. 4
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Circulation larger than that of all the
weekly and monthly publications de-
voted to Science, Manufactures, Me-
chanics, Inventions, and Engineering
combined, published on this Continent;
therefore its value as an advertising

medium cannot be over-estimated.

It goes into all the machine and workshops in the
country, and is taken at the principal libraries and read-
ing rooms in the United States and Europe.

A business man wants something more than to see his
advertisement in a printed newspaper. He wants circula-
tion. If it is worth 25 cents per line to advertise in a pa-
per of three thousand circulation, it 18 worth $3.75 per
line to advertise in one of forty-five thousand.

‘We invite the attention of those who wish to make their
business known, to the annexed rates:

Back Page, = = $1.00 a line
Inside Page, = = = 75 a Iine}msfﬁgl%m
Business and Personal, 1.00 a line

Engravings may head advertisements at the same rate
per line, by measurement, as the letter press. Adver-
tisements must be received at the publication office as
early as Friday morning to appear in next issue.

If you wish anything in the mechanical line, advertise
for it in the SCIENTIFIO AMERIOAN.

1f you have patents or machinery to sell, advertise in the
SCIENTIFIO AMERICAN.

Address the publishers,

Munn & Co.,

37 Park Row, New Yerk.

Engine, S%indle, & Cylinder Qil. E. H. KELLOGG,
17Cedar 8 Y .,manufactures the best. Established *58.

SCROLL SAW,
$5.00.

Suitable for any Lathe.
POPE BRO’S. Manufacturers,
‘45 HIGH ST., BOSTON, MASS.

OGARDUS’ PATENT UNIVERSAL ECCEN-
TRIC MILLS—For grinding Bones, Ores. Sand, Old
rucibles, Fire Clay, Guanos 0Oil Cake, Feed, Corn.
Corn and Cob, Tobacco,Snuff, Sugar,SaIts, Root.s. Spices,
Coftee, Cocoanun. Flaxseed, Asbestos, Mica. etc., and
whatever cannot be ground by othermills. Alsofor Paints,
Printers’ lnks Paste B]ackln%etc JOHNW. THOMSON
successor to JAMES DUS, corner of White and
Elm Sts.. New York.

LUBRICATING OIL,
U

CTS. per GALLON Pure. No Gum or Grit. No
Charge for Barrel. Promgt Shi ment by N. Y. C.,
Pa. Cent., & Erie R.Rs amp e sent free.

. HAGUE, Tidioute, Pa.

N ACTIVE PARTNER WANTED—Inan old

and well-established Machine Shop and Iron Foun-
dry, well furnished with First-Class Tools and a large
stock of Patterns for the Manufacture of Land and
Marine Engines and Pumplng Machinery and Mill Work
of every description. pgv to BUTTERWORTH &
LOWE, Grand Rapids Iron Works, Grand Rapids, Mich.

Industrial Exhibition ¢ Company,
CHARTERED BY THE STATE OF NEW YORK
FIRsST Mom‘emm Pmcmtm BoNDS,

Particibating in qiuarterly drawings of $150,000 each.
Premium Drawing October 4th, 1875.
% Capltal Premiums DEr year....... ..... 100,000

9,996 Premlums from $21.00 to.

10,000 Bonds redeemed annually......coeueeee ous .$600,000
Descript! ‘e Pamphlets sent and Bonds for Sale by
MILLER & CO., Agents, No. 918 Broadway,N.Y

330000

OR SALE—Wooedward Patent Portable Steam
Pump and Boiler on wheels, steam cylinder 11%
diameter, g mp 8% dlameter. in %Ogd order, used for
Tunnels, Abutments, &c. C ost $2
DENME AD & SON, Bn.lt. more,Md.
DAMPER AND LEVER

REGULATORS B B s T GAGE COCKES.

MURRILL & KEIZER. 44 Holliday St., Balt.

Relief Plates for Book Newspaper, Catalogue and
Circular 1ilustrations Cheaper than Wood Cuts. The
Scientitic American uses our plates. Send stamp for
Illustrated Circular.

PA'TENT

OLD ROLLED
_SHATFTING.

The fact that this bnamng nas 75 per eent grenbe)
strength, a finer finish, and Is truer to gage, than a.
other in use, renders it undoubtedly the most economl
We are also the sole manufacturers of the CELEBRATE]
CoLLINS’ PAT. COUPLING, and furnish Pulleys, Hangers
etc., of the most approved ngles. Price 1ist maliled o1
appflcatlon to JONES & LAUGHLINS.
1% St.reen, <«ndand 8rd Avenues, Pittsburgh, Pa.
Canal st, Chlca‘g
[ - o Stocks of this Shaﬂlni‘ n store and Ior sale by
F ANA Boston, Mass.
GRO-PLACE & 0 121 Chambers s eet, N, Y.
PIERCE & WHALING Milwaukee, Wis.

Seientific

American.

ow dull
and

126 pages.

Machinery. For

PURE EMERY

The TANITE EMERY WHEEL

Isa rotnry file which runs a mile in 8 minute, and whose cutting points never
THE TANITE C

ournal, called The Emer:
French, and which is the best advertising medium known, both for this
‘] country and Europe. THE TANITE COMPANY publish an illustrated pamphlet of

OMPANY publish monthly a first-class Mechanical
Grinder, which is printed in Engiish, German,

THE TANITE COMPANY manufacture the most uniform and reliable Emery
‘Wheels ever made, and are constantly gettin,
mery Wheels, Emery Grinders, Diamond Tools,
Emery Planers, Suction Fans, Davis’ Speed Indicators, &c.

agdress THE TANITE CO.,

Grindlnz
ewman's

up novelties in Emer;

STROUDSBURG, MONROE CO., PA
9

guaranteed equal to any in the market, at prices lower than any other first class Emery.

GLASS OIL CUPS

of all kinds. Brass Fittings for Steam, ‘Water and Gas.
Brass ba.stlnf Send for_Catalo,
ARD & HOLLAND 6‘2 Go]d St.. New fork.

ASKELL’'S THREE CYLINDER PUMP—

Hand or Power. Cheaper than a Steam Pump.

‘Will outwear a Rotary Pump—do more work, with less

power, than any other pump. Not liable to get out of

order. Any blacksmith can repairit. Adapted to any
kind of hard work. Send for Circular,

HASE MACHINE COMPANY, Boston, Mass.

ENGINES AND BOILERS
Portable and Stabionar%
GOOD

New and Second-Hand}
For d escri;l):tlon address
IN & WHITE, Oil City, Pa.

Diamond Solid Emery Wheels.

PRICES—6X X, $1.25; le $2.25; lhl)ﬂ ,$5.50; 16x2,$12.50;
18x2 $16.00; other sizes at ro-
portionate prices. Fsst. cu! mng, tree from glazi f

are the best Solid Emery Wheels. Give diam ilo

in your order for wheels. Emery Grinders unequaled b{
any in the world. Address AMERICAN TWIST DRIL
CO., Woonsocket, R. 1.

Mill FurnishingWorks

are the largest in the United States. They make Burr
Millstones, Portable Mills, Smut Machines, ackers, Mill
Picks, Water ‘Wheels, l"nlley and Gearing, specially
adapted to flour miils, Send for cataloglqu

J.T. NOYE & 8ON, Buffalo, N. }

Niagara
e SteamPumpWorks

ESTABLISHED 1862.
CHARLES B. HARDICK,
No. 23 Adams Street,
’ BROOKLYN, N. Y,

\

DITCHING and EXCAVATION.

RANDOLPH'S PITCHERAND EXCAVATOR: Simple,
strong, and adapted to all soils reasonably free from
stumps or large stones. Will do the labor of 100 men,
8teadily. at the cost of ten. Machines of all sizes, cut-
ting from three inches wide, three feet deep, to 36 inches
wide, four feet deep. Exn-a sizes ‘made to order. Circu-

lars, &c., sent on applicatio:
O AR DOLER BROS, 111 Broadway, New York.

[SEPTEMBER 25, 187%5.

Carnenter. Address

T
Box 718, New York cit;

ENGINES & BOILERS new & 2d h’d, per
Very cheap. Adaress BINGHAM &

Mum & [:u.’s_ Patent Offices.
Bstablished 1846,

The Oldest Agencyﬁ Soliciting Patents
in the United States.

TWEN1Y-E1GHT YEARS EXPERIENOR.

Advertising Agent.

% erfect condition,
ICH,011 City,Pa.

MORE PATENTS have been secured through
this agenocy, at home and abroad, than through any other in

he world.
They employ a8 their assistants a corps of the most ex-

perienced men as examiners, specification writers, and
draftsmen that can be found, many of whom have been se=
cted from the ranks of the Patent Office.

SIXTY THOUSAND inventors have availed

+h

THE BEST INJECTOR

For Locomotive and Stationary Boilers.
FRIEDMANN’S PATENT.
Over 15,000 Now in Use Here and in Europe
Throws more and hotter water, with less steam, than

any others. It hastwo Waterways, fixed Nozzles, and no
movable parts to get out of order

NATHAN & DREYFUS Sole Manufaocturers,
108 Liberty St., New York,
& Send for Catalogue.

OGERS’ TANNATE OF SODA BOILER

E SCALE PREVENTIVE. JOS. G. ROGERS & CO.,
Madison, Ind. € Send for book on Boller Incrus:

tation.

Portland Cement,

From the best London Manufscturers For snle
JAMES BRAND {
A Practica] Treatise on Cement farlsned for 3 Coita.

MPORTANT FOR ALL CORPORATIONS AND
MANF'G CONCERNS.—Buerk’s Watchman’s
Time Detector, capable of accurately controlling the
motion of a watchman or patrolman at the different sta-
tions of his beat. Send for clrcular.
J. E, BUERK, P, O. 979, Boston,
N. 8.—The suit sgainst, Imhneuser Co., of
was declded in my favor, June 10, 1874, Proceedings
have been commenced agrdnst Imbaeuser & Co. for se.
ing, contrary to the order of the Court, and especially the
clock with n aerles of springs in the cover, and marked
Pat’a Oct. . Pemons using these, or any other
clocks 1m'r1nging on my Patent, will be dealt with accer
ding to law.

M ass.
ew Y ork,

Turkey Emery.

f} v (E Yo A N
1 Of Stroudsburg, Pa.,

Offer for Sale, under their own labels, and at prices which defy compe-
tition, Emery which they guarantee to be of the Very Best Quality.

THE
XITE CO.,

THE HEALD & SISCO
Patent Centnfugal Pum 8,

VERTICAL & HO

First Premiums at New Orleans Clnclnnm ‘and New

York. ‘‘Meda ni/‘S ! Awar:

American Institute, 1872.
Perfect satisfaetion guar ed. The lest
sttongest, most efficient and popular Pump in use, for
mptying Dry-docks, Coffer-dams, etc.,and for use in
Papex Mills, annerlea and Factories. él‘EA M PUMPS
very low, for Wrecking, Dredging, Irri, fatlng. etc, Illus-
trated pamphlet, free. Nearly 1,000 references to accual

customers. 31 Klﬁfs ﬁrstclass t,estlmony. Addres:

SISCO & CO. Baldwinsvﬂle. N.Y.

HARTFORD

STEAM BOILER
Inspection & Insurance
COMPANY..

W. B. Fxawxzov, V. Pt J. M. Aurzm, Pred't.
J. B. Pmnca, See.

HABTFORD, CONN,.

“Lowest Priced and BEST.

xcelslo‘- Do Your Own Printing

Por tab $ Press_for cards, labels, envelopes, ete.
. Larger sizes f or larger work.
BusinessMen dotheir printing and
advertising, save money and 1ncrease
trade. Amateur Printing,delight
ful pastime for spare hours. BOQ
have great fun and make money fast
at printing. Send two stamps for full
resses type etc to the Mfrs
'Y & 00., Meriden, Cenn.

WHIPPLE'’S
Patent Door Knob.

Awarded a Bronze Medal at the American Institute Fair

mhn
I’Pessl-’-’ o e

for 1874. The Judges say: * We consider this method of
fastening DOOR KNOBS a great improvement ever any-
thing yet invented for the purpose, as it obviates the use

of side screws and washers, and can be regulated to suit
any thickness of Doors.’”’ Send for Circwar.
THE PARKER & WHIPPLE COMPANY
‘West Meriden, Conn., or 97 Chambers St., N, Y.

Todd & Rafterty Machine Co.

MANUFACTURERS OF

The celebrated Greene Variable Cut-Off Engine. Lowe's
Patent Tubular and Flue Boﬂers Plain Slide Valve Sta-
tionary, Hoisting, and Portable Engl es, Bollers of all

£inds. Steam Mill Gearing, Shafting, & Sll A
Tow Oakum, Bagj Bope Flax,and Hem Ma nery,
Agents for the Now Haven Manufacturing Co.’s Machin~

st’s Tools; for Judson’s Governors and St.op-Va.lves,

rs; and Differential Pulley-Blocks,
OMS, 10 BARCLAY BT, NEW  YORK.
RS P AT RION NEW JERSEY

LeCount’s Patent
MA CHII&ISJ'ILLS TOOLS.
Set Iron Dogs, 3% to 2 o con.

.......................... 5.60
* 12.00
o Bteel Wogwgan 6.30
. . . 4 " ls w
Iron & Steel Clamps, Die Do Dogs,Vic
Expandm Mm?di*ela &c gSend fopr Tatost Price Lla? to
V% OUNT. ~ South Norwalk, Conn.

Lawrence Scientific School,

HARVARD UNIVERSITY.

HIS School provides a four years’ course in
Engineering,leading to the degree of Civil Engineer,
or Mining Engineer; and three years’' courses in Chem-
istry, in Natural Hlsnory. and in Mathematics, Physics
and Astronomy, each of which leads to the degree of
S. A large portion of the instruction is the same as
that given to undergraduates in the College. Students
of the Scientific School can ocoud)y rooms in College
Buildings and boara at Mem orial Hall. The opportuni-
ties for students in all the branches above-mentionedare
very great, the University being amply provided with
laboracories, apparatus and collections. Examinations
for admission will be held September 30, and October1,
beginning at 8 a.m. For information, address
AMES W, HARRIS, Secretary,

IRON AND STEEL

DROP FORGING.

Of Every Description, at Reasonable Prices.

The Hull & Belden Company, Danbury, Gt.

Machinists’ Tools.
BXTRA HEA VY AND IMPROVED PATTERNS.
LUCIUS W, POND, MANUFACTURER,
‘Worcester, Mass.

WAREROOMS 98 LI1BERTY 81., N.
“'[zﬁgmes,PlaMra,EoﬂM Mills, Dr(lla.and Gear Cus-

IRON PLANERS,

ENBINE LATHES, DRILLS,&c. Send tor Pﬂce List.
EW HAVEN MAﬁU)&AC’I‘ NG _CO0.,
aven, Conn.

For the Best and Cheaﬁ-
est_address THE 8

& PAREKWR PRESS CO.,

MIDDLETOWN, CONN

DROP PRESSES.
UGHT

T+ WRO
S
BEAMS & GIRD[RS
THE Union Iron Mills, Pittsburgh, Pa.

The attention of Engineers and Architects is called
to our improved ‘Wrought-Iron Beams and Girders (pat-
tented), in which the compound welds between the stem
and nanrgel , which have proved so objectionable in the old
mode of manufacturing, are entlrely avolded. We are pre-
pared to furnish all sizes at terms as favorable as can be
obtained elsewhere. For desc ]gtlve litho 1§lmph address
Carnegle Brothers & Co., Union Iron Mills, Plttsburgh.Pa

THE NATIONAL

Steel Tube Gleaner.

1874,
dealers.
CE CO.

UNGHING

Adopted and 1n use b;
Send_for Circular. HE CHALMERS SP'
foot E. 9tk Street. N. Y., Agents for the U. 8.

NON-COMBUSTIBLE STEAM BOILER & PIPE

COVERING

R SPACE IMPROVEME
NVW’I'E‘I;O G‘evgm Ser OBI?D ‘CHALMERS SPENC. CO..
foot E. 9th Street N.Y.: 1202 N. 2rd St., 8t. Louis, Mo.

U.8. Na korsale b
E

© 1875 SCIENTIFIC AMERICAN, INC.

lves of Munn & Co.’s services in examining their in-
ventions, and procuring their patents.

MUNN & CO,, in tion with the publi of the
BOIENTIFIO AMERICAN, continue to examine inventions
onfer with inventors, prepare drawings, specifications, and

ssignments,attend to filing applications in the Patent Office
paying the government fees, and watch each case step by
step while pending before the examiner. This is done
through their branch office,corner F and Tth Btreets, Wash-
ngton. They also prepare and flle caveats, prooure design
patents, trademarks, and reissues, attend to rejected csses
(prepared by the inventor or other attorneys), procure copy-
rights, attend to interferences give written opinions on
matters of infringement, furniah copies of patents: in fact
attend to every branch of patent businses poth in this and
n foreign countries.

Patents obtained in Canads, England, France, Belgium
@ermany, Russia, Prussia, Spain, Portugsl, the British
Yolonies, and all other countries where patents are
granted.

Copies of Patents.

Persons desiring any patent issued from 1836 to Novem
ber 26, 1867, can be supplied with official copies at a rea-
sonable cost, the price depending upon the extent of draw-
ngs and length of specifications.

Any patent issued since November 27, 1867, at which
time the Patent Office commenced printing the drawings
and specifications, may be had by remitting to this office $1

A copy of the claims of any patent issued since 1836 will
be furnished for $1.

‘When ordering copies, please to remit for thesame as
above, and state name of patentee, title of invention, and
date of patent.

A specisl notice is made in the BOIENTIFIO AMERIOAN of
all inventions patented through this Agency, with the
name and residence of the patentee. Patents are often
sold, in partor whole, to persons attracted te the invention
by such notice.

A pamphlet 0f110 pages, containing the laws and full di-
rections for obtaining United States patents, also 8 circular
pertaining exclusively to Foreign Patents, stating cost for
each country, time granted, etc., sent free. Address

MUNN & CO..
Publishers SCIENTIFIO AMERICAN
37 Park Row,N. Y.
Branos Ormor—Corner F and 7Tto Streets

, 0.C,

SCIENTIFIC AMERICAN,

FOR 1875,
MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD,

THIRTIE’;—H YEAR.

THR

VOLUME XXXIIL—NEW SERIES

The publishers of the SCIENTIFIC AMERICAN
beg to announce that on the third day of July
1875, a new volume commenced. It will continue
to be the aim of the publishers to render the con-
tents of the new volume more attractive and use-
ful than any of its predecessors.

To the Mechanic and Manufacturer.

No person vngaged in any of the mechanical pur-
suits should think of doing without the SCIENTIFIC
AMERICAN. Every number contains from six to ten
engravings of new machines and inventions which
cannot be found in any other publication.

The SCIENTIFIC AMERICAN is devoted to the
interests of Popular Science, the Mechanic Arts,
Manufactures, Inventions, Agriculture,Commerce,
and the industrial pursuits generally ; and it is val-
uable and instructive not only in the Workshop and
Manufactory, but also in the Household, the Li-
prary, and the Reading Room.

TERMS,
One copy, one year (postage included).......$3,20
One copy, six months (postage included).... 1.60
One copy, three months (postageincluded).. ], 00
One copy of Scientific American for one
year, and one copy of engraving, ¢ Men
Of Progress”.....ccooeeeiiiinienennecannnas
One copy of Scientific American for one
year, and one copy of “Science Record”
for1876.....cccvcivieeiiniineeneenee. o 5,20

Remit by postal order, draft, or express.

Address all letters and make all Post Office o
ders and drafts payable to

MUNN & CO.
37 PARK ROW, NEW YORK,
HE « Sclentlﬁc American’’ is printed with

CHAS. ENEU JOHNSON & CO.'8 INK. Tenthand
Lombard Sts. Philadelphia and 59 Gold 8t New York

10.00






