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IMPROVED FIRE-EXTINGUISHING APPARATUS FOR
VESSELS.

It is not two months since a fine steamer with a cargo of
merchandise left Savannah for Nassau. The vessel had but
fairly got to sea, when a cask of spirits, which had been im-
properly stored, broke adrift and leaked; and in some way
the fluid caught fire. Although the ship had approved. fire
pumps, water was found uscless against the intenscly hot
flame which almost instantly communicated itself to the
timbers. Of the crew and passcngers, who took to the boats,
but few were saved. The vessel was entirely consumed.
Here was a case where water as a means of extinguishing fire
proved wholly inadequate; and we can recall no better il-
lustration of one class of instances where such an invention
as that which we are about to describe would have proved
perhaps the only efficient means of protection. Again, a
year or two ago, an oil ship in a French harbor caught fire.
Every effort to put out the flames was futile; and the con-
flagration, extending to other craft, bid fair to burn all the
shipping in the vicinity. A United States man-of-war in the
port sent out her boats and towed the burning vessel into the
roads, where she finally sank. This is an example of still
another class of cases where a fire afloat, unless promptly
overcome, is almost certain to result in large loss of proper-
ty. We have repeatedly in these columns dwelt on the in-
efficiency of modern appliances in preventing disasters of
this description. In a heavily laden vessel at sea, it is even
dangerous to pour in water in sufficient quantities to extin-
guish fire, for the reason that the ship herselt may thereby
be sunk; and in a harbor there is always the peril of the
flames extending to the light inflammable rigging of other
ships, even if the difficulty of obtaining a full supply of
water under pressure, at any given locality, does not exist.
Suggestions have not been wanting for the use of c¢arl onic

acid gas as a fire extinguisher on shipboard, based on the
successful utilization of the same in chemical engines and
other patent devices ashore; but the problem has been how
to establish apparatus, in the narrow confines of a ship’s hold,
which will be perfectly safe, and always ready to afford an in-
stant and full supply of the gas. This is claimed to be solved
by the invention here presented; and if we may judge from the
successful issue of the trials to which the same has been sub-
jected, the claim must be considered as well as substantiated.

The general principle on which the apparatus is based is
the direct use of the dry gaseous carbonic acid in smoth-
ering volume, in contradistinction to the ordinary employ-
ment of limited quantitics of the gas dissolved in water un-
der pressure.  The means for carrying out the invention are
represented in our large illustration, Fig. 1. The generators,
A, arc copper cylinders, capable of withstanding some 300
Ibs. pressure, lined with tin to resist the acid, and suspended
by straps under the deck beams. These vary in number,
according to the requirements of the size of the ship, and
preferably are about 26 inches in diameter by 9 feet in length,
so that each holds about 448 lbs. bicarbonate of soda mixed
with water to a paste. Domes, B, extend upward from the
generators to a height of 36 inches, and through these the
chemicals are admitted.  In each generator (as shown by the
broken-away portion of one)is a horizontal shaft on which
agitating vanes are spirally disposed. When these shafts
are rotated, by means of the bevel gearing, C, and cranks,
D, a slowly moving current of acid is carried through the
soda, and thorough mixing insured. Each dome has a hinged
removable cover, Fig. 2. When these covers are closed,
they are turned beneath lugs on the dome, and the cap proper
is tightly adjusted by leverand screw. Opening outboard
is a water supply pipe, E, which communicates with two
branch pipes, F and G, respectively above and below the

ly

GRANGER'S APPARATUS FOR EXTINGUISHING FIRE ON SHIPBOARD.—Fie.

© 1877 SCIENTIFIC AMERICAN, INC.

generators. The pipe, F, serves to conduct water to the
latter. The pipe, G, may be used as a waste pipe, as it leads
outboard on the other side of the vessel; or when the valve,
H, is opened, and the valve, I, closed, it conducts water from
E, into the cylinders from below, to break up the caked re-
siduum before discharging the same overboard. The acid
reservoir, J, is firmly secured on the bottom of the vessel. It
is thus situated apart from the other machinery, so that the
corrosive action thereon of its contents is avoided; while, if
it should leak, no harm would be done, as the acid would
simply run into the bilge. The cylinder which has a capa-
city of 213 gallons is made of one quarter inch lead re-
inforced by an iron shell, which, while strongly backing and
holding the weaker metal, may be easily removed when the
inner case needs repairs. The reservoir is charged from the
deck above through the pipe, K. The vessels, L, are inter-
mediate and distributing receptacles, to hold the acid in small
amounts until nceded, and also to apportion the charges to
the respective generators. They are of copper, lead-lined;
they possess gauges for showing the level of their contents,
and are directly connected with the domes, B, by pipes, M.
To fill these vessels, a pipe is provided which extends into
and near the bottom of the acid reservoir. From this, branch
pipes lead to the separate chargers. An air pump, N, the
lever of which is shown in the hands of the figure, forces
air by a small pipe into the acid cylinder; and the pressure
generated drives the acid up through the conduits and into
the chargers, L, in quantities as desired. Valves are pro-
vided, so that one or all of the chargers may be filled. The
alkali generators have like valves in the water pipes, so that
water may be admitted to as many as needed.

The carbonic acid gas may itsclf be used for forcing up
the acid by causing the pressure gencrated in a pcrtion of

[Centinued on page 388.]
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BLUE GLASS BLINDNESS.

It is curious to notice in what strange ways a popular
mania affccts different people. The believers in the blue
glass absurdity have hitherto had a monopoly of wild theo-
ries on that subject, of which they have invented no lack,
to mecet the various objections raised, but here is a blue glass
skeptic gravely making assertions fully as buseless as the
jerrors which they are aimed to controvert. The skeptic in
question is nonc other than our staid contemporary the
Eecning Post, of this city: which, in its anxiety to warn its
readers against an apparent danger inherent in blue glass,
i perpetrates the following:

g

‘“That blue glass has any curative propertics remains yet
to be proved; but that glass of that color will concentrate
the rays of the sun, in a lesser degree, as the common burn-

ing glass does, was known before General Pleasonton’s book |

i was printed and made so much of by the ncewspapers. A
"gentleman of Brooklyn suffering from weakness of sight

i was recently led by the advice of well meaning friends to !
use spectacles of blue glasg, such as certain opticians are

selling just now. The result was that his eyes, already too
weak to be used much in ordinary circumstances, were ex-
posed to a terrible glare and heat, which in less than a week
"entirely destroyed the cyesight of the sufferer. 1le is now
totally blind. This is a fact, and the gentleman would doubt-
iless be glad to have other sufferers from weak eyes know
i of his case and draw a moral therefrom.  Another similar
instance has comeunder our observation, a young lady being
in this case the dupe of the blue glass enthusiasts. It is
worth bearing in mind that the only property of blue glass
. that has been proved is its power to concentrate the rays of
the sun and produce extraordinary heat.”

Neither glass stained blue nor glass of any other color !

‘“concentiates the rays of the sun as the common burning
‘glass does.” A lens, from the curvature of its surface or
surfaces, has the property of causing the luminous rays which
| traverse it cither to converge or to diverge. By a burning
i glass or double convex lens, parallel rays are conveyed to a
focus. If blue glass is made in similar form, it will act
similarly; otherwise it will not.

! But, as we have repeatedly pointed out, blue glass cuts off

-a very large proportion of the luminous rays, and the light
it transmits is nothing but modified sunlight, orrather sun-
light shaded and reduced in intensity: so that, so far from
blue glass producing a terrible ‘“ glare,” it transmits an ex-
ceedingly mild light. This property was utilized by pho-
tographers long ago in order to relieve the eyes of their
“sitters; while blue spectacles have been worn by weak-eyed
people almost ever since spectacles were contrived.

It is not necessary to discuss the question of whether blue
glass becomes hotter through absorption than clear glass,
in the absence of any authentic experiments on the subject.
It is well settled that, as color teaches us nothing regarding

the radiation and absorption of non-luminous heat, any con-

clusions as to its influence may well be wholly declusive.
The absorption depends on the particular absorptive power
of the coloring substance, and not on its hue. Clear glass
is opaque to a considerable degree to heat rays, and therefore
through absorbing them becomes warmed. The only ques-
tion, then, is whether the coloring matter introduced is capa-
blo of producing increased absorption sufficient to render
the glass hot, and so to cause it to injure the delicate outer
portion of the eye through its proximity thercto. In the ab-
"sence of any data determining this point, no positive opinion
can be formed; but it scems probable that the resulting in-
flammation of the organ would produce suffering sufficiently
intense to indicate its cause to the wearer of the glasses and
| induce him to discard them before the week had elapsed
| during which the lesion became permanently extended to
the optic nerve. It should be understood, however, that, if
blue glass spectacles are injurious, it is because of the con-
stitution of the glass, and it does not necessarily follow in
consequence of that glass being blue.
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’ DRUNK OR DISEASED ?

’ The sciences of law and medicine are now in direct con-
flict on the question of the responsibility of the inebriate.
| The law holds a drunken person answerable for his acts, and
.rcfuses to accept intoxication as a plea in extenuation. On
the other hand, one of the highest medical authorities, who
has made drunkenness the subjeet of prolonged and careful
study, Dr. D. G. Dodge, late Superintendent of the New
York State Incbriate Asylum in Binghamton, saysthat ““in-
Yebriety is a condition of the system exhibiting a class of
lsymptoms resulting from a long continued and excessive
1 use of alcoholic stimulants, which brings the subject to a con-
! dition he is too weak to overcome; and for which he is not
i responsible.”  Socicety, it would seem, stands in a dilemma
ifrom which it is difficult to perccive any present way of
I escape.

i The question is one, however,which demands speedy settle-
ment, for laws arcindeed anomalous under which fine-drawn
pleas of ‘“emotional insanity ” have secured immunity for
wilful murder, while the wretch who deals a fatal blow
while crazed and discased with drink is subjected to the
full meed of punishment. Much has been writtea and said to
prove that, when a man becomes a drunkard, it is a volun-
tary proceeding on his part.  This is the legal view—or
rather, thelegal fiction—relative to the subject. There is no
doubt that many do become confirmed incbriates through
! finding pleasure in their carly use of stimulants; but this is
by no means true of all. Dr. Dodge tells us that, like all
hereditary discases, intemperance is transmitted from parent
to child as much as scrofula, gout, or consumption; that it
observes all the laws of transmitted disease; that it may even
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skip a gencration, and appear in a succeeding one with all
its former activity: that the habit seldom culminates until
the subject is thirty years of age, and that the disease is often-
3 est found among pecople between the ages of thirty and
| forty: that certain individuals possess an alcoholic idiosyn-
icrasy, a natural latent desire for stimulants which leads, if
‘indulged, tomorbid appetite and a diseased condition of the
‘ system, which the patient is powerless to relieve, because the
weaknessof will that led to the discase obstructs its removal.
These arc all well demonstrated facts. Dr. Joseph Parrish
says that he has known hereditary drunkenness developed
after sixty years of sobriety. Dr. Forbes Winslow, before a
British Parliamentary Committee, stated that he had ob-
served a list of erimminals in which a father was a drunkard,
grandfather a drunkard, grandmother an idiot; and in the
whole line the family showed drunkards, criminals, and
idiots. ~ All the forms of vice were hereditarily trans-
mitted.

The difficulty at once suggests itself of how to distinguish
i between the man who gets drunk because he cannot help it
and then sins, and him who deliberately becomes intoxicated.
If we place the drunkard on the same level as the lunatic
“in regard to irresponsibility for crime, we find ourselves
brought face to face with a host of perplexing questions.
A man cannot sham lunacy without being reasonably sure
of detection; but he can get genuinely drunk, and still have
‘ facultics clear enough to execute a purpose of revenge, for
example. Neither law nor medicine can positively say how
drunk a man must be to be irresponsible. Neither can we
uncarth every one’s genealogy to find out whether his grand-
father was an inebriate in order to predicate the hereditary
hypothesis. It is evident, therefore, that the drunkard—no
matter how he became a victim—must be placed in a differ-
ent category from the lunatic and the criminal who commits
crime automatically. A lunatic is never responsible, society
must regard a criminal as always so; but the responsibility
of the inebriate depends on a host of circumstances, which
may differ in countless instances. It is obviously as much
an crror to regard every drunkard as an automaton impelled
by irresistible impulse as it is to consider him—as we now
practically do—a fully reflecting being.  The problem is to
find the just mean which will cover all cases, or to discover
a mode of prevention which will simplify the general con-
i ditions.

The preventive remedies which have suggested themselves
are two: First, the inebriate asylum; second, the repression
of the liquor trafic. The incbriate asylum, though really a
curative institution, is in the end the means of preventing
the spread of incebriation by hereditary transmission. Intem-
perance is curable, just as insanity is, in most cases; and, to
ia certain extent, similar means are used to effect the desired
result. The treatment, however, involves skill and thorough
.acquaintance with the discase in all its forms; and it is
therefore of a nature which is best practised in special insti-
tutions. The increase in number of the latter may therefore
i be considered advantageous. As regards the checking of
the liquor traffic, there is ground for much argument pro
land con. A step in advance which might be taken, and its
| results tested before resorting to prohibition, is the stringent
'enforcement of cnactments against adulterated liquors.
| Whiskey—or rather a vile decoction of fusel oil—is sold in
;the slums of this city, at retail, at prices less than the gov-
“ernment tariff alone amounts to. Repression of adulteration
would break up the sale, and place liquor out of the pecu-
{niary reach of thousands of people who are now easily able
"to gratify their desires. Pure liquors, say authorities, are
rworse as a source of inebriation than the adulterated ones,
owing to the greater proportion of alcohbol present, This is
doubtless true; but at the present time the immense prepon-
derance of liquor sold is adulterated. Enforce the laws to
prevent the sale of that, and maintain a high tariff on pure
liquors, and it will become an expensive procecding to get
irresponsibly drunk.

—_— -t —
ABOUT GRAVESTONES.

' We have just received a volume containing seventy-four
1 lithographed designs for gravestones, accompanied by a note
'from the publishers to the effect that the book is regarded
““as the best modern work on the subject.” Itis a small
volume, and the price is cight dollars, for which sum one
; might reasonably expect to obtain something new and valu-
rable. The work is no doubt modern, but we fail to discover
anything new or especially attractive in the designs. It
!'secems to us—and the idea is onc we have long held—that it
.is about time that a reform in our churchyard architecture
'was set afoot. We have got into a rut, so to speak, of de-
' signs which have been the same from the period ¢ whercof
the memory of man runncth not to the contrary.” The
! visitor to the country churchyard, or our magnificent Green-
i wood, finds them at every turn; and he may depart with
"the fixed impression that, when gravestone makers emanci-
_pated themselves from slabs and tables, the sole decoration
of which was the occasional hourglass or impossible cheru-
lbic head, they proceeded as far as the funercal urn and
'broken pillar and there stopped, a few bolder spirits only
"advancing to the further point of crouching lambs and
 kneeling angels. Now, these ideas are well enough in their
way, or rather they were so, say fifty years ago, when we
built our houses like Grecian temples and indulged in other
“architectural atrocities; but at the present time, we may
“truthfully assert that our graveyards possess a full supply
lof them, and that somcthing new would be a gratifying
! change.
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It is needless to state that we opened the book above re-
ferred to with these feelings. We need not picture our dis-
may when nincteen monuments with funereal urns and five
with broken pillars met our gaze; and there was the inevita-
ble lamb. and the invariable angel in the usual uncomforta-
ble position which it makes our bones ache to contemplate.
There was not a design which seemed to us to offer any
striking originality, save one, and that was a most incompre-
hensible ¢ymbiaation of a ewer and basin perched on a slab.
What connection existed in the designer’s mind between
those indispensable toilet utensils and the grave, we should
much Lke to have explained. Some of the gravestones de-
picted are above average merit; but the stigma of conven-
tionality is upon every one of them. The designers doubt-
less think they know the public demand, and aim to supply
it in the best possible way; and the public taste and judg-
ment perpetuates these trite conceptions, to the exclusion of
the new and beautiful designs which an art knowledge, far
more advanced than that which originally cvolved the
former, is capable of producing. We do not refer to lofty
and magnificent monuments erected without regard to out-
lay, because such always are the work of the artist-sculptor
and not of the gravestone maker, but to the humbler memo-
rials which mark the thousands of graves in our cities of the
dead. There is as abundant opportunity for the application
of the principles of truetaste and art feeling to these as to
the more pretentious piles; and while we are making Nature
transform our great cemeteries into beautiful parks and
gardens, it would be well if we allowed art to produce forms
which would harmonize, and not disagrecably contrast,
with Nature’s handiwork. Ancient mythology and the
tombs and relics of the Old VWorld abound in appropriate
emblems which might find more place on the modern grave-
stones than they now do. What architect or artist will
strike out in a new and original line of thought, and give us
somecthing better than the upright slab, pillar, or obelisk for
marking the graves of the dead?

——— O ————
HELPING INVENTORS.

A co-operative movement, based on the English system
first started at Rochdale, has been begun in Indiana and
other western States. The organization is on the masonic
plan, there being a ¢ Grand Guild” and subordinate
*“ Guilds,” the latter of which have for their object appar-
ently the promotion of co-operative enterprises of any legiti-
mate character. Among other schemes, that of an inventors’
union has been projected, whereby inventors are assisted ia
preparing their devices, a workshop is provided, and othzr
encouragement afforded.

We are of course heartily in favor of any plan which tends
to develop invention; but the izventors’ union scheme is a
very bad one, and it has been many times unsuccessfully
tried. There never was and never can be a community of
interest among inventors, except so far as all are interested,
more than the average run of people, in general progress.
The very nature of the inventor’s work impels him to keep
it out of public notice until it is complete i, and his right in
it sccured to him. There are abundant circumstances under
which it might be highly disadvantageous to an inventor’s’
interest for his neighbor to gain a knowledge of his inven-
tion; and there are not many inventors who would risk
making their models in a co-operative workshop, no matter
to what pledges of secrecy other occupants of the room had
been committed.  Besides, this is not the kind of help our
inventors want. In many cases of invention, not only is
something ~riginated but the implements for its production
must also be contrived. It is impossible to foresee what
particular means inventors will use to put their ideas in
practical form; and 1t is useless to attempt to fit up a special
shop for that purpose. The needs of inventors are, first, sug-
gestions of devices required, and information of what others
are doing or have done in the way of origination or im-
provement: in brief, ideas wlich will keep their minds in a
channel which is likely to end in their conceiving some ob-
ject on which to exercise their genius. Afterwards, after
the patent is secured, and the inventor has perfected his de-
vice, then he sometimes needs assistance to aid in its intro-
duction, Now the ““Guilds ” can furnish cither class of
help we bave indicated, and do good; but we do not believe
that they will ever carn much gratitude from inventors by
fitting up a shop and requesting pcople to come in there and
invent. They would fi:d that good reading rooms—such as
we have frequently advocated, and which have been success-
fully established in many places in accordance with our sug-
gestions—will attract thinking people; and if an abundance
of mechanical books and pape:s are provided, and discussion
on new mechanical and industrial subjects encouraged, in-
ventions will speedily follow. As regards assisting inven-
tors in introducing their devices, there is no lack of oppor-
tunity; but the guild’s part in sccuring the aid could hardly
extend beyond bringing investors and inventors into com-
munication. It is uscless to attempt to organize an associ-
ation which undertakes to push any or all the inventions of
its members.  Discrimination will be found necessary; and
as a rule, it is about as casy to convince an inventor that his
device is not of superior meri as it is to convince a mother
that her baby is not handsome.

We are glad to hear of the existence of the guilds, and
can commend their motive in endeavoring to help inventors.
But we think that, after a little experience, they will agree
with us that it is better for them to furnish means for obtain
ing ideas, and to leave the inventors to work out the pro-
jects based thereon after their own fashion,

LIGHTNING RODS.
A correspondent of the Country Gentleman writes to the
- editor of that paper as follows :

“Having read the recent article in your journal rela-
tive to lightning rods, I venture to propound the follow-
‘ing inquiries: Given a large building, say a church with
| spire, the spire covered with tin and painted, the church
roofed with slate, valleys of copper and conductors of
tin, a rod with points soldered to the tin roof, the lat-
ter connected by strips of copper soldered to the copper
valleys, the tin conductors connected by strips or rods of

copper from the bottom with permanent moisture under-;

ground—is the building protected against lightning ? (1)
Would the building be better protected if the above conduct-
ors were attached in the building to the gas pipes? (2)
the paint on one side of the tin materially reduce its power
of conduction ?

Do you approve of the method used for protection of the
Centennial buildings, as explained in the SCIENTIFIC AMERI-
CAN of about a month since ? (5). W. H. G.

To which the editor of the Country Gentleman replies:

1. We do not perceive why this would not make a good
connection throughout, and afford ample protection. The dif-
ferent connections might be more liable to become detached
in the lapse of years than a firm rod, and would need look-
ing to. In case the points above should prove insufficient to
carry off silently the fluid from a heavily charged cloud im-
mediately above, and there should be an explosion (a rare
occurrence in such a case), there would be more liability to
injure the building than if the rod were afootortwo distant
from the building. 2. Gas pipes, well connected, would
make good conductors, with the same liability as that just
mentioned. 3. Paint does not reduce the conducting power.
4. Tt is Dbetter that the rod be a short distance off from the
buiding, for the reason already explained. 5. We do not
know the mode adopted on the Centennial buildings, and
have not the paper referred to at hand.

REMARKS UPON THE ABOVE ANSWERS.—(1) We coincide
substantially with the Country Gentleman in respect to the
general sufficiency of the above example of protection. The
proposed connections above ground are correct; but if there
is any deficiency, it is in the underground connections. The
terminal metal of the rod, placed underground, in contact
with moist earth, should be as extensive in arca as possible.
We think it crroneous to supposc that ligh!ning rods are a
‘means of silently discharging the clectricity of thunder
‘ clouds. The latter arc generally more than half a mile dis-

tant above the carth when the discharge takes place ; and
{ while a properly arranged rod, if struck, will conduct the
clectricity safely to ground, the sudden leap of the lightning
through this airspace to the rod sets the air intotremendous
vibration, producing sounds like the roaring of artillery.
l Only the atmospheric clectricity, close to the surface of the
i earth, is conducted to the ground silently by rods, buildings,
‘ trees, ete.

The object of the rod being to conduct off clectricity from
the building to carth, the rod should consequently be placed
in close contact with the building, so that the clectricity may
easily reach it; therod should not be separated a foot or two,
as our contemporary suggests; the explosion he refers to is the
crashing noise, which the rod can neither cause nor prevent.

(2) The protection of the building would be improved
.if the conductors were attached, in the building, to the gas
| pipes.  But the attachment of the foot of the rod to the gas
{ pipes, outside of the building, would be more convenient—
| these connections to be additional to the large metallic ter-

minals in moist carth, before mentioned.

As to inside gas pipes, they are good conductors, and all
that is nccessary is to bridge over the space betwcen the
street pipe and house pipe, occupied by the meter and its
lead pipe, with copper wires. The lead pipe is a poor con-
ductor. By using the copper bridge, if the gas pipes in
the house are struck, the clectricity will pass off into the carth.

(3) We agree with our contemporary.

(4) It is an accepted theory that the closer the rods are at-
tached to the building the better. The reply of our contem-
porary is incorrect, for the reason explained under (1).

(6) The mode adopted on the Centennial buildings was to
connect the metallic roofs with the carth, by means of nu-
merous rods soldered at different points to the roof, and car-
ried directly down into the ground, and there soldered to the
extensive system of eight inch underground water pipes.
Thus the rods had the closest possible connection with the
rroof : while the carth terminals of the rods were provided
with a very large area of conducting material placed under-
ground—which latter is the essential thing necessary to ren-
der any rod a protection ; but is the very thing that the
majority of people neglect in rodding their buildings.

-t — o

Fulton’s Account of th-: First Steamboat Trip

between New York and Albany.

In the Suffolk Gazette, printed at Sag Harbor, on the east
end of Long Island, October 12, 1807, is a letter from Robert
Fulton to Joecl Barlow, giving an account of the first trip of
the first steamboat on the Hudson River. It is as follows:

To JoEL BARLOW, PHILADELPHIA.
NEwW Yorg, 22d Aug., 1807.

My DEAR FrIEND: My stecamboat voyage to Albany and
i back has turned out rather more favorable than I had calcu-
"lated. The distance from New York to Albany is 150 miles;
tI'ran it up in 32 hours and down in 30 hours.
just 5 miles an hour. I had a light breeze against me the
whole way going and coming, so that no use was made of my
‘ sails; and the voyage bas been performed wholly by the
"power of the steam engine. I overtook many sloops and
{ schooners bearing to windward, and passed them as if they
i had been at anchor.
l The power of propelling boats by steam is now fully
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(3) Is it not an accepted theory that the
closer the rods are attached to a building the better ? (4):

The latter is:

l proved. The morning I left New York there were not per-
(‘ haps thirty persons in the city who belicved that the boat
would ever move one mile an hour or be of the least utility.
And while we were putting off from the wharf, which was
crowded with spectators, I heard a number of sarcastic re-
marks; this is the way you know in which igncrant men
i compliment what they call philosophers and projectors.
Having employed much time and money and zeal in ac-
i complishing this work, it gives me, as it will you, great
i pleasure to sce it so fully answer my expectations. It will
give a quick and cheap conveyance to merchandise on the
Mississippi, Missouri, and other great rivers which are now
Iaying open their treasures to the enterprise of our country-
imen. And although the prospect of persona! emolument has
been some inducement to me, yet I feel infinitely more pleas-
ure in reflecting with you on the immense advantage that my
country will derive from the invention.

However, I will not admit that it is half so important as
the Torpedo system of defence and attack; for out of this
will grow the liberty of the seas; an object of infinite impor-
tance to the welfare of America and every civilized country.
But thousands of witnesses have now scen the steamboat in
rapid movement, and they believe—but they have not scen a
ship of war destroyed by a torpedo, and they do not belicve.
We cannot expect people in general to have a knowledge of
physics, or power of mind sufficient to combine ideas and
reason from causes to cffects. But in case we have war, and
tne encmy’s ships come into our water, if the government
will give me reasonable means of action, I will soon convince
the world that we have surer and cheaper modes of defence
than they are aware of.

Yours, etc.,

RoBERT FULTON.
—_— e ——
Transparent Gold.

Inthe course of a lecture on gold, delivered before the
Franklin Institute, on February 27th last, Mr. A. E. Outex-
bridge, Jr., of the Assay Department of the Mint in Phila-
delphia, Pa., gave an account of some experiments he had
made, with the view of asccrtaining how thin a film of gold
was necessary to produce a fine gold color.

The plan adopted was as follows: From a shect of copper
rolled down to a thickness of 55 of an inch he cut a strip
2} by 4 inches. This strip, containing 20 squarc inches of
surface, after being carefully cleaned and burnished, was
weighed on a delicate assay balance. Sufficient gold to
produce a fine gold color was then deposited on it by means
of the battery; thestrip was then dried without rubbing, and
re-weighed, and found to have gained one tenth of a grain,
thus showing that one grain of gold can, by this method, be
made to cover 200 square inches, as compared to 75 cquare
inches by beating. By calculation, based on the weight of a
cubic inch of pure gold, the thickness of the deposited film
was ascertained to be gygygy Of an inch, as against y5-55y for
the beaten film. An examination under the microscope
showed the film to be continuous a::d not deposited in spots,
the whole surface presenting the appearance of pure gold.
Not being satisfied, however, with this proof, and desiring
to.-examine the film by transmitted light, Mr. Outecrbridge
has since tried several methods for separating the film from
the copper, and the following one has proved entirely suc-
cessful:

The gold plating was removed from one side of the copper
strip, and by immersing small picces in weak nitric acid for
several days, thie copper was centirely dissolved, leaving the
films of gold intact, floating on the surface of the liquid.
Three were collected on strips of glass, to which they adhere
on drying, and the image ¢f onc of them was projected
on the screen by means of the gas microscope. It was ob-
served that it was entirely continuous, of the characteristic
bright green color, and very transparent, as was shown by
placing a slide of diatoms behind the film. By changing the
position of the instrument, and throwing the image of the
film on the screen by means of reflected light, its true gold
color was scen.  Mr. Outerbridge has continued his experi-
ments, and, by the same processes, has succeeded in pro-
ducing continuous films, which he determined to be only the
1 two million seven hundred and ninety-cight thousandth
(s75to59) of an inch in thickness, or ten thousand five hun-
hundred and eighty-four (10,584) times thinner than an ordi-
nary sheet of printing paper, or sixty (60) times less than a
single undulation of green light. The weight of gold cov-
ering 20 square inches is, in this case, thirty-five thousandths
138y) of a grain: one grain being sufficient to cover nearly
4 square feet of copper. The film is perfectly transparent
and continuous, evenin thickness, and presents all the char-
acteristics of the one shown before. That a portion of the
image appearsdarker is duc tosuperposed films, the intensity
of the green color being proportioned to the thickness
through which the light passes.

Riches and Reason.

The expericnce of the late Mr. John Daly, of this city,
who got riches but lost his reason and committed suicide,
points a moral for our time. The case of Dr. Ayer, the
well known millionaire, who is in an asylum for the insane,
furnishes a commentary on the failure which some men are
making by their appetite for money. There are scores of
similar cases of insanity caused by a too intense application
to business. Brains are of more account than bank notes,
even in this world, truthfully says the Christian at Work
and it is never wise to risk onc’s head to accumulate a prop-
erty for other people to quarrel over.
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IMPROVED DIAGONAL PLANING AND POLISHING
MACHINE.

The accompanying engraving represents one form of Nor-
ris’ diagonal planing and polishing machine, which is a
Woodworth planing machine of the raising and lowering
bed class, and of improved construction. The cutting cyl-
inder is made to be changed, at will, from its usual position
of squareacross the machine, to a diagonal one of 35°, and
vice versa. A polishing device is also provided which, when

suitably adjusted, polishes the surface of the material after:

the latter has passed the planing cylinder. Among the ad-
vantages claimed is that, when smoother
surfaces than can ordinarily be produced
by planing machines are required, the cylin-
der can be instantly swung into the diagonal
position, and the polishing device thrown into
gear; rough lumber fed in then emerges with
the surface planed and polished, rcady for
paint, oil, or varnish. With the cylinder
working diagonally, all kinds of framed ar-
ticles, such as doors, sashes, blinds, ends of
bureaus, commodes, desks, cabinet organs,
ctc., are claimed to be planed, as easily, per-
fectly, and cheaply as common lumber, and
with the polishing device in operation they
are polished perfectly at the same time. The
manufacturer states that two men are enabled
to do the work of twenty skilled men with hand
tools, and at the same time make better sur-
faces. The machine is adapted for the uses
of carpenters’ and joiners’ shops, sash, blind,
and door factories, cabinet-makers’ shops, cab-
inet organ, furniture, railroad, and street car
factories, whether large or small, using the
cylinder square across for ordinary surfacing,
and diagonally for smootk planing and where
flat frame work is to be smoothed.

Nearly fifty of Mr. Norris’ machines are, we
areinformed, in usein the sash, blind, and door
factories of the United States and Canada. The machine
from which the annexed engraving was prepared is in use
in the largest walnut furniture factory in this city.

Further information may be obtained by addressing W.
R. Norris, Fort Ann, N. Y. Arrangements for the manu-
facture of these machines in Canada are desired.

_— .t r—
IMPROVED CALF MUZZLE,

Mr. August Miller, of Salina, Kansas, has patented, Jan-

uary 18, 1876, a muzzle for calves, by which they can be

effectively prevented from sucking the cows when in the
same inclosure with them, without being hindered from '

grazing or getting other food. The muzzle may also be used
for dogs and other animals with advantage.

In the engraving, A represents a rigid frame, made of a
solid or full-top part, of zincor other material, that is fitted
on the nose of the calf or other animal to protect the same
against getting chafed or sore. The top plate is fastened
thereto by a flexible head strap, a, and a lower jaw strap, b.
A swinging guard plate, B, is hinged to the front edge of
the full-top frame, A, and it extends fully across the front
of the mouth. The guard plate has at both sides hinged
plates or boards, C, with projecting spur-shaped rear and
top extensions, d, that serve to hurt the cow when the calf
attempts to suck, so that it is driven off and prevented from
taking hold of the teat. The front and side guard plates
close over the mouth on the upward motion of the oalf’s

head, but do not interfere with the grazing or other feeding
when the head is in downward position, as the plates swing
away from the nose and admit the free use of the mouth.
The side plates, C, are provided at the top spur, d, with in-
wardly projecting catches, ¢, that engage the sideflanges, f,
of the top frame when the calf turns one side up to get the
teat into the corner of the mouth. The side plate is thereby
locked to the frame and shuts out the teat, securing at the
same time the position of the front guard plate, so that the
same cannot be swung higher by the jerks of the animal’s
head when trying to get the teat.

— it r——

A Simple Test for Carbonic Oxide.

All previous methods for estimating or detecting carbonic
oxide by oxidizing it with chromic acid, absorbing it in sub-
chloride of copper, or reducing palladium solutions, are
tedious and difficult. Professor H. W. Vogel has turned

NORRIS’

his favorite weapon, the spectroscope, against this, and
again brought down his game. The reagent which he em-
ploys to absorb the carbonic oxide is simply blood and
water. This mixture is so dilute as to have only a faint red
tinge, and, when placed in an absorption cell, 1-8 to 2%;
inches thick, shows distinctly the well known absorption
bands. In testing the air of a room for carbonic oxide, he
takes a bottle that will hold 100 cubic centimeters, fills it
with water, and then empties it in the room where the test is
to be made. Of course, as the water flows out, the suspected
About 2 cubic centimeters

[air rushesin to fill the bottle.

shaken for one minute only. The color of the blood
changes, it looks more pink, the absorption bands are a
little paler and pressed a little back to the left or end of the
spectrum. A skilled spectroscopist would notice this at
once; but for the less experienced, Professor Vogel adds 8 or

from carbonic acid, the two bands near D and E disappear,
and a broad faint band appears between where these were;
but if carbonic oxide be present, these bands remain un-
changed, when the sulphide of ammonium is added.

To test the delicacy of this reaction, Dr. Vogel took the
"usual mixture of carbonic acid and oxide, as obtained by
the action of sulphuric acid on oxalic acid, and mixed it
with 60 volumes of atmospheric air. and by shaking two
minutes with 2 cubic centimeters of the blood solution, the
reaction was very unmistakable. As little as 04 per cent of
carbonic oxide in the atmosphere can be detected in this
way by taking 500 cubic centimeters (about 1 pint) of theair
and shaking with 3 cubic centimeters of dilute blood. The
quantity of blood required is so small that Dr. Vogel sug-
gests that the experimenter can draw it from himself, or
fresh blood can be kept in the laboratory for a week by the
iuse of salicylic acid. The reaction could be rendered more
'delicate if the oxygen were removed. Carbonic acid is
.readily detected in this way in tobacco smoke and in illumi-

nating gas.
—— < —

New Copying Ink.

The best kinds of copying ink are usually prepared by ad-
ding a few per cent of alum to an extract of logwood of 10°
B., or to a decoction of the same; and then, to improve its
copying power, some sugar and glycerin, or table salt is
added. Such inks have a violet tint, are purple when first
written with, and gradually darken on the paper. The
copies taken from them are at first very pale, and only
slowly darken.

Professor Gintl states that a new kind of Parisian copying
ink has been recently introduced into Germany, which dif-
fers from those previously in use in having, while liquid, a
jmore or less yellowish red color; but on paper it rapidly
turns blue, and immediately produces a distinct blue-black
copying ink. Moreover, it remains liquid a long time; while
ordinarily violet copying ink soon gets thick and has sedi-
ment in it; this kind copies easily and perfectly.

Experiments and attempts to make this ink lead to the
following result, which indicates the method of its manufac-
"ture: A logwood extract of 10° B. has added to it 1 per cent
“of alum, and then enough lime water to form a permanent
-precipitate. This mass is then treated with a few drops of
| a dilute solution of chloride of lime (blegching powder), just
lenough being added to impart to it a distinct blue-black
I color, after which dilute muriatic acid is added drop by drop
lunti] a distinctly red colored solution is produced. To this
. solution is added a little gum, and a half of 1 per cent of
glycerin. The preparation thus obtained has all the proper-
ties of the Parisian copying ink. It is evident that the
small quantity of chloride of calcium, formed by this pro-
cess, greatly increases the copying power of the ink; while
the exceedingly slight excess of free hydrochloric acid causes
the ink to remain liquid by holding in solution the lime and
alumina lakes of logwood. When the writing dries, the
acid gradually escapes or is neutralized by the trace of alkali
in the paper, so that the blue-black lakeisleft. It is evident
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4 drops of strong sulphide of ammonium. If the blood is frec |

 from slipping.

that any considerable excess of muriatic acid must be
avoided, as also the use of too much chloride of lime solu-
tion.—Deutsche Industrie Zeitunyg.
—_——————<ere—

Heated Air instead of Oxygen in the Lime Light.

Means of producing artificial light of good actinic quality
at a moderate cost, without risk of explosion or other dan-
ger, must always interest photographers, and many and vari-
ous experiments made from time to time have been brought
under the attention of our readers. The oxyhydrogen light
has, of course, satisfied the condition of efficiency; but be-
sides the cost of oxygen there has been the
greater objection of risk in its preparation,
storage, and use. Mr. Woodbury has recently
been good cnough to bring under our atten-
tion the result of some experiments, by which
he hopes to obtain a light, in all respects effi-
cient for lantern purposes and for enlarge-
ment, in which, whilst obtaining the brilliancy
and the purity of incandescent lime, he dis-
penses entirely with oxygen in obtaining it.

Mr. Woodbury does not claim to have in-
vented a new thing, but he has made a valu-
able application of an existing thing. Some
of our readers may be familiar with the
Fletcher blowpipe, in which a jet of heated
air, inside a gas jet, emerges at the same ori-
fice as the gas, into the flame of which it en-
ters, producing an intensely hot concentrated
flame. This constitutes the Fletcher blow-
pipe. The air pipe is connected with an air
bag, sendinga stream of air through it, finally
entering a spiral tube, which twines round the
gasburner, both being heated by a Bunsen
burner underneath. The intense jet to which
we have referred is made by Mr. Woodbury
to play upon a lime cylinder, by which is pro-
duced a concentrated flame of very intense
brilliancy and pure actinic color, admirably

(} cubic inch) of the diluted blood is poured in, and the bottle | suited alike for the sciopticon or other magic lantern, and

for photographic enlarging purposes.—ZLondon Photographic

News.
. & o —

IMPROVED HORSE BOOT.

Mr.JosephFennell, of Cynthiana, Ky.,has patented through
the Scientific American Patent Agency, March 31, 1876, an
improved boot, which isherewith illustrated. It is designed
to protect the hoof, pastern joint, and fetlock joint from
being cut or injured by the overreaching or interfering of
the horse when being driven at high speed, and is so con-
structed as not to chafe or stiffen the joints or confine or
cord the leg. It allows sand to pass out readily.

A is the lower or
hoof boot, which is so
formed as to cover the
hoof, to which it is se-
cured by a strap, B,
buckled tightly around
the heel of the hoof
just above the shoe.
Upon the strap, B, is
placed a rubber tube,
C, four inches, more or
less, in length, which
prevents the strap, B,
The
forward part, a’, of the
boot, A, is extended
upward to cover and
protect the corona of
the hoof and the pas-
tern joint, which ex-
tension, @/, is padded
to prevent it from
chafing the said joint,
D is the upper or
speedy-cut boot, the
lower edge of which
is concaved to corre-
spond with the exten-
sion, a', of the hoof
boot, A, and is con-
nected with the upper
edge of said boot, A,
by two ormore flexible
straps, E, so that the
boot may not interfere
with the proper play
of the joints. The boot,
D, is secured in place
by a small strap, F, buckled around the fetlock, and which
is only designed to keep the boot, E, from falling down.
The strap, F, is padded, and buckled looscly, so that it can-
not chafe or cord the leg. The boot, E, is padded upon
the inner side, and is made flaring both upward and down-
ward, so that it cannot confine the sand, but will allow it to
pass out freely.

—_— . r—

PurrricaTION OF BrsMuTH.—M. E. Smith adds to 16 parts
of bismuth, kept in fusion at the lowest possible temperature,
1 part of a mixture of 8 parts of cyanide of potassium and 3
parts flowers of sulphur. After fiftcen minutes the metal is
allowed to cool.
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PRACTICAL MECHANISM.

BY JOSHUA ROSE.

NEW SERIES—NoO. XXVIII.

PATTERN MAKING.—BEVEL WHEELS.

‘He who can make a good bevel wheel is a good pattern
maker.” That was once the saying; but the system that di-
videsatrade into specialties is now growing to be the gen-
eral custom, and it has robbed the expression of half its
truth, for there are many good pattern makers who have been
engaged all their lives in specialties remote from bevel
wheel making. We give the saying, however, merely to
show the importance that has always been attached to work
of this kind, not undeservedly. A pair of bevel wheel pat-
terns, fresh from the workman’s hand, especially if of ma-
hogany and nicely varnished, excite general admiration. 1t

is a job easy enough todo; but you must know the way:
that way is what I shall endeavor to elucidate.

205,
WX

Fig. 205 iz a sectional elevation and plan of a bevel pinion;
the construction of the body does not differ materially from
that of a spur. We may commence building up, if the
pinion is of such size to require building, from the small |
side, A B, for the reason that it is desirable and convenient :
to turn the part, where the teeth are to be, last, when the ;
building is completed; or if it is a solid piece, we begin by
turning off to the line, D C, then reverse on the chuck and |
turn A B, making a slight recess for the core pivot, set a !
bevel to the angle, A B C, on the drawing, and turn the cir-
cumference to it and at the same time to the required diam-
eter, making it perfectly true and straight for the reception
of the teeth. Very little, if any, sandpapering is to be done
on this part; it destroys the evenness of the surface. With
a fine tracing point, and while the lathe is in motion, mark a
line near to D C on the circumference, or, properly speaking,
the face. Upon this line the pitching or dividing is made to
determine the position of the teeth; divide this line iato as
many parts as it is desired to have tecth. It often happens
in performing this division that, having passed the compasses
around the piece, we do not fall exactly into the starting
point, but yet are so near that we cannot shift the compasses,
even if they are furnished with a slow-motion screw, with-
out making the error greater. The usual way of overcom-
ing this difficulty is to give the compass points a few slight
rubs upon the oilstone inside or out, according as we wish
either to enlarge or diminish the distance between them.

‘When a pair of bevel gears are geared together, all the
teeth on cach wheel incline towards a single point; this point
is where the axial lines of the shafts would meet if produced.
In order to give this direction to the tecth of a bevel wheel or
pinion, we must set them square; but to an article of the
shape we have produced, an ordinary square cannot be ap-
plied in this case, and the workman calls to his aid one of
the simplest problems in practical geometry, namely, to
erect a perpendicular to a given line.  This is illustrated in
Fig. 206, where the whole outline is supposedto represent
the turned body” cf the pinion. A B is the line passing
around it, of which we have previously spoken. In it take
any point, C; it may be one of the points already made in
pitching off. With C as a center, and atany distance con-
venient, mark D and E; with D and E as centers, and at
any suitable distance, mark the arcs which intersect at the

point, F. Join F C; it is the perpendicular line required. As
it would be too troublesome to go through this operation for
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bevel wheel or pinion will be too much undercut to leave the
mould without damaging it; this method will admit of the
teeth being withdrawn in detail, after which the pattern can
be lifted without difficulty. To counterbalance these advan-
tages must be mentioned the extra cost inseparable from this
method of fixing the teeth. This, however, is really a small
matter when dealing with pinions; and therefore bevel
pinions usually have their teeth attached by dovetails, ex-
cepting those of small size. If it is decided to use dove-
tails, we proceed as follows: The body of the pinion has
been turned and divided, and the perpendiculars all finely
drawnin. Cutout of thin wood a piece of the size which
the dovetails are intended to be, which is such that a small
margin of tooth may be left on cach side; set the piece on
the rim, at a distance from a perpendicular equal to the
margin allowed; set it by the square shown in Fig. 207, as
the dovetail must have such a taper that its sides may both
tend towards the point, X, before alluded to, namely, the in-
tersection of the axes of the shafts. This will be the case
if, when one side of the dovetail template has been set
square, the other is square also. By this template, lines for
all the dovetails are scribed on the face; the depth is laid off
on the drawing by lines tending toward X; and from this the
depth of cach end of the recess may be gauged on the pat-
tern. No curvature is given to the bottom of this; it is
pared out flat with the chisel; the dovetails are now fitted,

every tooth on the wheel or pinion, a square has to be made,
such as shown in Fig. 207; the back is generally a piece of
pine gauged to fit the edge of the rim or face; a hard wood
blade is screwed to it, so that, when the back is applied to the
rim, the blade may be made to coincide with the perpendicu-
larline, F C; all the rest of the perpendiculars required at
the points of division are traced by this square. Another‘
method even more simple is to plane a piece of thin wood to !
lic upon the hand-rest of the lathe, so as at the same time to
coincide with the perpendicular drawn by the aid of the‘
compasses; it is then correct for tracing the others. This
arrangement is shown in Fig. 209.

If we intend simply to glue and brad the teeth, we proceed '
to make blocks, alittle larger cvery way than the teeth re- |‘
quire to be, hollowing out one side to fit the cone of the body !
of the pinion. These blocks are glued on to the lines; and !
when the work is set, it is returned, this time setting the
bevel to the angle, E F G. A pitch line must be traced on
each side; redivide and draw in the outline of the teeth on
the larger side; then, by the methods alrcady descibed for
making perpendiculars, transfer the points of the teeth to
the small side; then complete the outline, following out the
same principle adopted in tracing the large side: that is to
say, taking corresponding centers and distances proportion-
ate to the diminished size of the small side of the cone, as
shown in Fig. 205, where the large and small ends of three
teeth are set out.

When the subject of spur p'nions was under considera-
tion, I deferred making any remarks upon the attachment of
teeth by dovetails until bevel gear should be trcated on; let
us now consider the advantages and disadvantages, if any,
of this mode of fixing the teeth. We have long ago men- .
"tioncd the property which wood has of altering its sizeac- |

|
|
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and left projecting above the face; they are driven moder-
ately tight; the projecting parts are then turned off level
with the rim.

‘We have now to go through the same process as beforede-
scribed for making and attaching teeth. When the glue is
well set, cach should be knocked out, numbered, and the
dovetail bradded. Fig. 208 is a section and half plan of a
bevel wheel; in the latter the shape of the teeth is not
shown, but merely their thickness at the pitch line; in the
sectional view, a few teeth arc laid out in profile upon arcs
struck from the centers, A and B, which are the points
of intersection of perpendiculars from the ends of the teeth
(at the pitch line) and the center line. In the section on one
side is shown a serics of rectangles numbered from 1 to 5;
these represent the segments of which the rim is composed.
It is true that they might be made more nearly to approxi-
mate to the shape of the rim by sawing them to a bevel, but
a machine suitable for this is not in every shop; and when it
is considered that the segments themselves are usually not
more than § inch in thickness, it will be scen that the addi-
tional complication counterbalances the saving inlumber and
time in turning. If, however, the wheel is very large, or
where thick segments are employed, we may advantageously
saw the segmentsto a bevel. The method described for
turning the bevel pinion is exactly suitable for the wheel;
the arms will be checked together, but need not be built into
the rim, unless we desire an exceptionally strong pattern; the
obliquity of the rim cnables us to get a good purchase, by
means of screws through the end of cach arm into it. Care
must be taken to have the ends of the arms each to bear
properly on the rim; otherwise the rim will be thrown out of
true in screwing.

It will be remembered that, in treating upon the spur
'wheecl, we had, in forming the box for shaping the teeth, sim-

cording to the dryness or humidity of the atmosphere, Which ;1 t5 draw out on each end the natural size of the tooth,
"that is, if we except a slight diminution towards one end for
4 draught; but the conical form of a bevel wheel gives a little
extra trouble. In Fig. 208 the tooth proper is of the length
of the face of the wheel, as seen in section. Now all lines

|
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| alteration, though considerable across the grain, is very
slight in the direction of its length. Hence, when teeth are
glued to a body, the grain of which crosses that of the teeth,
there will be a movement between the two when the pattern
is subjected to a change in dampness or dryness; the dove-
tail allows frecdom for any movement from these causes, re-
taining the tooth in its position under all circumstances.
Should the mould happen to break down in the act of with-
drawing the pattern, it may be restored to a considerable ex-
tent by knocking out a few teeth, placing them in the dam-
aged impressions left by the pattern, and bedding up the
sand around them. Itsometimes happens that the teeth of a

© 1877 SCIENTIFIC AMERICAN, INC.

bounding the teeth must converge to the point, X ; so if we
take F F to represent the length of the box, we must strike
out upon the large end an enlarged, and upon the small end
a diminished, tooth; then by planing to these lines we shall
have formed such a box that any piece shaped in the gap
formed init will be of the proper size and shape for a tooth.
It would confuse our engraving too much were we to at-
tempt to show the enlarged and diminished tooth on the ends
of the box; but the principle is easily understood, as we
have but to follow out whatever method has been adopted
on the drawing for producing the tooth curves. It will be
necessary to recur to this subject again when treating spe-
cially upon the methods of tracing out the curves suitable
for teeth.

4>
-4

SINCE the first of the year New York has exported over
70,000,000 gallons of petroleum against 25,000,000 by all

other ports. Last year the city had only about half the
trade.
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the apparatusto act so as to drive the liquid up into the other
parts. This is done by a simple adjustment of valves and
connections which need not here be explained. Steam may
also be conducted to the acid reservoir to serve the same pur-
pose. A water trap, O, is provided in the air pump pipe,
which prevents the acid fumes from injuriously affecting the
working parts of the pump. The pipes, P, connecting the
domes with the chargers, serve to equalize the pressure be-
tween the two, and to permit the free passage of the acid
down to the generator, when the chemicals are to be mixed,
by preventing a vacuum above the acid. Each dome, by

means of a horizontal distributing pipe, Q, with suitable ver--

tical branches, communicates with the gas holder or purificr,
R, into which the generated gasis thus conducted. The
purifier is a cylindrical vessel, which is imperforate at the

points where the entering gas strikes it in issuing from the

branch pipes; and between these pipes it is perforated to ad-
mit the passage of the gas.

ically carried up on the form of spray, by causing them to
impinge against the imperforate portion of the diaphragms.
The gas then passes to the hose, S.

In order to remove the collected impurities from the puri-
fier, a pipe, with suitable valve, leads from the bottom there-
of to the discharge pipe, G. In this way, water may be led

in from the main supply, E, and also discharged through the

same pipe. The latter also serves as a drain for any of the
liquid contents of the gencrator which might surge up into

GRANGER'S APPARATUS FOR EXTINGUISHING
SHTPBOARD.—Figs. 2 and 3.

FIRE ON

the holder; and thus it operates as an equalizer to re-
store the said liquid to the generators. In order to intro-
duce the gas into the burning vessel, without causing it
to entrain air with it, the nozzle, T, Fig, 3, has a ta-
pered screw-threaded swiveling slecve, U, which is pro-
vided with handles, and which may be screwed into a hole
of any size bored in the deck. An attendant at the nozzle
is thus dispensed with, and the latter is firmly held airtight.
An extra pipe, V, is connccted to the distributing pipe, and
leads into the open air so as to prevent the escape of the gas
into the room through the safety valves. There is a separate
safety valve on cach dome, and also one on the purifier,
which is arranged to blow off into the atmosphere at a lower
pressure than those on the domes, in order to insure that no
gas shall escape between decks. Pressure gauges are also
arranged on each generator, and one is provided to indicate
the pressure applied upon the acid in the reservoir.

The apparatus, we learn, is already in use on the Protector,
a vessel now used to prevent tire among shipping in the har-
bor of New Orleans. It is equally well adapted for use
aboard the ship it is to protect, or upon a small vessel, as
above noted, to serve as afloating chemical fire engine in
ports. Within two months last year it wasthe means of ex-
tinguishing fire on three cotton-loaded vessels in the above-
named harbor. These ships carried respectively 1,400, 900,
and 3,200 bales of cotton, and were valued with their car-
goes at an aggregate sum of $375,000. We are informed
that, with the exception of the bales of cotton which had
actually been on fire, in two of the vessels the cotton, after
the flames had been subdued, was discharged ‘“in as good
order and condition as it would have been at port of destina-
tion had there been no disaster.” In the third vessel, water
wascmployed by the firemen; but the fire was subdued by the
gas. In one instance the flames, which were rising twenty-
five feet above the hatches, were brought under control in
twelve minutes after the gas had been admitted to the ship.
The importance of this invention in such cases as the above
is especially great; as cotton, when soaked with water, bc-
comes much deteriorated in value. The United States Board
of Inspectors examined the vessels saved. This body, in an
official report, recommends the adoption of the apparatus
aboard all steam vessels. We need not point out the advan-

The object of this partition is'
to eliminate the solid and liquid particles which are mechan-

a man-of-war, where rigid discipline prevails and where fire
is provided against by an claborate system of drill, the out-
break of a fire at sea is apt to produce a panic, as was re-
cently the case aboard the Egyptian cruiser Latif in the Red
Sca.  On an ordinary ocean steamer, crowded with people,
the terrible confusion can be casily imagined. Amid such
a state of affairs, it is difficult to collect enough cool-headed
people to aid in managing the usual appliances; and every
moment of delay in getting the flames under only intensifies
the goneral fear. In such cases the apparatus which we
have described, which silently and quickly smothers the
conflagration, might well prove invaluable.

Patented through the Scientific American Patent Agency,
January 2, 1877. For further information, address the in-
ventor, Mr. A. M. Granger, Exposition Building, New Or-
leans, La.
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! Preserving Metals,

For preserving metal and other substances from decay and
fouling, Mr. Charles Weightman Harrison, of South Ken-
isington, London, Eng., proposes to dissolve the crystalline
. hydrocarbon known as ozokerit in any of its solvents, such
"as benzole, petroleum, oil of turpentine, or resin oil, and he
then mixes the solution in ary desired proportion with otlrer
suitable bodies according to the purpose for which it is re-
quired. He mentions that his experiments have been made
“with ozokerit asa type of the mineral hydrocarbons, which
-are built up of molccules containing not less than 20 atoms
of carbon, such minerals being capable of resisting the action
of all acids at ordinary temperatures, and suffering no de-
terioration from atmospheric influences. On this account
| he has found them valuable for mixing with gums, resins,
"and colors applicable to a great variety of purposes for pre-
‘serving, as they impart thereto a high degree of permanence.
He explains that a simple and ready mode of preserving
‘ bright metals from rustis to rubthem over occasionally with
a wax formed by melting together equal parts, or nearly so,
of ozokerit and beeswax. It is easily applied in a thin coat
by rubbing the compound on the metal with a cloth. In
applying this compound wax to iron, he somectimes adds
_finely powdered plumbago to give it the color of the metal.
I Another compound or solution for preserving metals he
forms by dissolving in a sand bath (say) 4 ozs. ozokerit and
4 ozs. marine glue in 2 Ibs. benzole, and then adds 4 1bs.
linseed oil and } 1b. essence of turpentine. The mixture
is kept gently boiling in the bath for an hour or so, after
which it is ready foruse, and may beapplied to the metal by
a soft brush, as in ordinary painting. In some cases he im-
pregnates the surface of the metal deeply by forcing the
compound of ozokerit into the pores by exhaustion or press-
ure, or the two combined. A convenient apparatus, which
he uses for this purpose, consists of a metal cylinder, such
asa wrought iron boiler of a suitable size and strength, equal
(say) to about 200 Ibs. to the square inch, fitted by connec-
tions with exhaust and pressure pumps in amanner which is
well known. This cylinder is provided with an airtight
door and a safety valve. When the metal articles have been
placed in the cylinder, the air is exhausted to about 27 inches
of mercury, and the hydrocarbon fluid is then admitted
through a connecting pipe until the articles to be impreg-
nated are covered. The pressure is then put on, and the
fluid forced into the exhausted pores. He also claims paint-
ing or coating metals with a compound formed by melting
together about 5 1bs. of ozekerit, 5 1bs. resin, and stirring
the fluid in 2 gallons rectified spirit (65° over proof), in
| which 2 1bs. gum sandarach and 2 Ibs. garnet lac have been
:dissolvcd. Add turpentine varnish to them, and boil at a
"gentle heat for an hour or so. Filter through a fine cloth,
“and preserve for use. He forms a protecting varnish for
]suspendcd or open air telegraph wires by coating them with
a fluid, formed by mixing together and heating at a low
boiling point for a short time, } 1b. ozokerit, } 1b. gutta
percha or india rubber, 1 Ib. rectified resin oil, and 2 1bs.
linseed oil varnish. As varnish for outdoor ironwork he
proposes to dissolve, in .2 Ibs. tar oil, § 1b. ozokerit and § 1b.
resin, mixed while hot in an open pot. The invention
also includes a process of poisoning barnacles with strong
tonic bitters—Angostura and the like—or weak strychnine;
but these not being of direct interest to manufacturers or
miners, they neced not be referred to.

e e —
American Fruit in Europe.

Europe is now taking a surprising quantity of American
fruit. The purchases have amounted, according to the New
| York Tribune, to over $2,500,000 worth since .June, 1876,
compared with $600,000 in the same period the year before.
Dried apples figure largely in this movement. This country
has exported over 12,000,000 1bs. of them since last June, as
compared with 522,000 1bs. the previous year. This new
addition to the trade of the United States is due to inven-
|tion, which has occupied itself of late with improved
| methods for drying and preserving for transporting fruit.
{ The greatest progress has been made in the way of dryers.
| Within a year some notable inventions in this line have been
. perfected which are a great acquisition to the resources of
[the country. The fruitdryer bids fair hercafter to be asmuch
Yof a necessity to every farming community as the cider mill

‘ and the cheese factory.

AccorDING to the Philadelphia Trade Journal, Mr. Pea-
body, the inventor of the Peabody rifle, receives about $300
‘ a day in royalty,
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Our Washington Correspondence.
To the Editor of the Scientific American :

In my letter published in No. 22, I mentioned that S. D.
Locke had applied to Secretary Schurz for an order directing
the Commissioner of Patents to re-hear acase decided against
the applicant by Assistant Commissioner Doolittle, which
application the Secretary denied. Mr. Locke has since ap-
plied to Judge Humphreys of the District Supreme Court
for a mandamus directing the Commissioner of Patents to
re-hear the case. The hearing wasset for May 22, but was
postponed until a later day; and on the second day set, the
Judge again postponed the case until tliz fall term.

Under a recent examination of third assistant examiners,
in which seventeen competed, Messrs. C. J. Hedrick, F. S.
Williams, and R. J. Fisher were appointed second assistant
examiners. To fill the vacancies thus made in the ranks of
the third assistants, another examination has just been held,
in which sixty-five competitors took part, the result of which
has not yet been announced, but probably will be before this
is published.

The managers of the French Exposition of 1878 have in-
formed our government that, if the Unitcd States is to take
part in the Exhibition, it will be necessary that immediate
steps be taken for representation in the American section.
The Secretary of State, by direction of the President, has
now under consideration the proper measures to be recom-
mended to the Cabinet to form a basis of a plan of repre-
sentation of the United States Government and pecople at
the Exposition. Both the President and Secretary cxpress
their regret that no action was taken by Congress at the time
the notification of the proposed Exhibition, submitted to the
Sccretary of State by M. Bartholdi, was transmitted to that
body. The letterof the late Sccretary of State transmitting
the notification was accompanied by no recommendation of
a plan of representation, on account, it is said, of the dis-
satisfaction entertained by the late Administration with the
action of some of the French Commissioners during our own
exhibition. President Hayes and Secrctary Evarts, on the
contrary, are cxtremely anxious that some representation
should be had, particularly in view of the fact that the
French Commissioner Sommerard’s conduct wag satisfac-
torily explained. It is thought probable that the best plan
will be to appoint a Provisional Commission, with the under-
standing that the Commission will not be paid uuless Con-
gress, when it meets, makes suitable appropriations, and that
by this means arrangements may be made for the shipment
of articles by American exhibitors. There is no constitu-
tional impediment to this course, and the Sccretary thinks
there will be no doubt about Congress making the necessary
appropriation when it meets in October. The minimum
amount wanted for this purpose is said to be about $300,000.
Scveral prominent gentlemen associated in the administra-
tive branch of the Centennial Exhibition and now connected
with the Permanent Exhibition, in a recent informal inter-
view with Secretary Evarts, said, as they had the machinery
for such work now in efficient organization, they would be
happy to co-operate in any way that he might fecl disposed to
utilize their services. Another plan suggested by a number
of prominent Amecrican manufacturers of machincry is that
some person now in Paris connected with the State Depart-
ment may be temporarily detailed to take charge of such
shipments as may be made until Congress can meet and
make the necessary appropriation.

Our Consul at Berlin has submitted to the Sccretary of
State a prospectus of the Leather Exposition, which is to be
held in that city from the 8th to the 24th of September, and
reccommends that the American manufacturers of that ne-
cessary article send exhibits of their wares, which he thinks
will turn out very beneficial to the leather trade.

From the Spanish Minister, Sccretary Evarts has received
a notification that an International Exhibition of Fine Arts
will take place in Madrid in January of next year, under the
auspices of his government.

Our Consul at Odessa, in a late report to the State Depart-
ment, has the following: ‘¢ Agricuitural implements might
be sent in great quantities to this country if our manufac-
turers would make an cffort in that direction and adapt
their implements for the use of the peasantry here. The
principal thing to be done is to make them exceedingiy firm
and strong. American reapers and mowers are now the fa-
vorites above all others, and have a large sale. In other
machinery the English manufacturers have the field, and I
have seen no article of their manufacture that excels the
American, unless expensiveness be deemed an excellence. I
am persuaded that there is a fine field hcre for the American
threshing machines. During the year an American firm has
supplied a railroad here with fifty-five locomotive engines.
They were remarkable in strength, power, and workman-
ship; and I am told that they draw a train easily through
heavy snows that, with the engines formerly in use, would
have been impassable.”

Some three or four years ago, Congress appropriated
$100,000 to be expended in experimenting on steam boiler
explosions, to discover if possible the cause of some of the
mystery that is believed by many to be connected with these
accidents, which mystery, however, is generally believed by
the best informed engineers to consist inlow water. During
the then ensuing season, a Commission, of which the Super-
vising Inspector of Stcam Vesscls was the chairman, made a
series of experiments at Sandy Hook, and about one half of
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the appropriation was spent without results of any value
worth mentioning. The next season the Secretary of the
Treasury placed a gentleman of scientific attainments at the
head of the Commission, but with no more satisfactory re-
sults. It has now been determined to change the location
of the experiments to Pittsburgh, but only about $8,000 of
the appropriation remains unexpended, and it is feared that
little or nothing will be gained by the expenditure of the
$100,000, although great expectations were formed by many
of the amount of knowledge that would be obtained from
the expenditure of so large a sum.

There are encouraging indications that the spawn of the
Californian salmon, deposited at or near the head waters of
the Atlantic coast rivers by the United States Fish Commis-
sion, has produced large numbers of the young fish. Reports
state that young salmon nine inches in length have recently
been caught at the mouth of the Connecticut river. They
were probably making their way to the ocean, as the young
fish are said to remain in fresh water some twelve or eigh-
teen months before going seaward, returning in two or three
years weighing from ten to fifteen pounds each. A Rich-
mond paper reports that salmon of the same size as those
found in the Connecticut were caught in Hampton Roads
going to the ocean, and thinks they were, nodoubt, some of
the young ones deposited in the James river by the Fish
Commission in the winter of 1875-6.

The Director of the Mint estimates that the coinage at San
Francisco for the present fiscal year will reach $45,000,000,
including $18,000,000 of silver coins.

From a statement furnished by Dr. Young, Chief of Bu-
reau of Statistics, it appears that the aggregate imports and
exports for April were: Total exports, $44,515,439; total im
ports, $42,662,696; for the past ten months of the current
fiscal year the exports of merchandise were valued at $514,-
799,053, the imports for the same time being only $357,584,-
817, showing a balance in favor of over $157,000,000.

Mr. H. C. Fisher, the general manager of the English
postal telegraph, and Mr. W. H. Precce, the engineer, are here
for the purpose of making an examination of the working
of the American telegraph systems, particularly the use of
the sound system, which has not yet been introduced in
London, and will visit the principal cities and examine all
the operations connected with transmitting and receiving
messages.

The Postmaster-General is constantly in receipt of letters
from parties who claim to have discovered an indelible ink
for cancelling postage stamps. Impressed with the value of
such an ink, which would effectually prevent the use of
washed stamps, the department made arrangements with ex-
perts to test all inks presented, and public notice wasgiven
that any ink that was claimed to be indelible would be so
tested, and, if the result proved satisfactory, the ink would
be adopted. The result was that a large number of samples
of ink were presented, and for nearly two years the depart-
ment experts were engaged in testing these so-called indel-
ible inks; but these tests proved the inks to be so far from
indelible that they were discontinued by order of the Post-
master-General; and as there are now no longer any tests
made, it is useless for inventors to forward any more sam-
ples.

Washington, D. C. OCCASIONAL.

¢ Knowledge is Power.”

Every year an oration is delivered before the Hunterian
Society of London, in eulogy of Joahn Hunter, the celebrated
physician, from whom the society takes its name. The ad-
dress of Dr. W. Moxon for the present year is remarkably
vigorous. The following is an extract:

“The great fallacy of the age is the vulgar fallacy that
knowledge is power. But not all knowledge is power.
Only the knowledge you have faith and aim to use is power;
and the instinct of each mind is, I believe, a far better judge
of how much knowledge it has faith and aim to use than we
commonly suppose. Knowledge is not power. Any fourth
year’s student knows much that Hunter did not, and could
not, know. But where is the power of Hunter? Power
arises by training in the use of knowledge. Consider the
difference between training and teaching. The teacher car-
ries over the things he knows, and fixes them in the learner’s
memory; the trainer takes what is in the memory, and con-
verts it into an organ for the pupil’s own use. The store of
memory of things taught is totally distinct and separate
from the traincd mechanism for use of knowledge. And
these two different things—the store and the mechanism—are
in separate places in the brain. It is only of late years we
can be sure of this. We have it proved obviously in the
case of language in what is called aphasia. In aphasia, a
person paralyzed on the right side of his body has lost the
power of using language, and yet understands all you say.
Obviously, then, the understanding of speech is in one
place, and the power of framing language is in another
place, in the brain. The same is true throughout all human
acquirements. The power of knowing is the fruit of know-
ing, and the power of acting is the fruit of acting. There
is knowledge stored in one place, and the power of using it
stored in another place. Teaching is the storing of knowl-
edge; it may be done quickly. Training is the creation of
an organ for use of knowledge; it needs much time; it is a
slow process. The trainer has to convert the pupil’s knowl-
edge into motive, his desire into patience, his will into
skill. Every good trainer aims to raise up in the pupil’s
mind a self-training faculty, which shall itself continue to
train more and more knowledge into motive. By such

training knowledge becomes power. But knowledge, as

given by the mere teacher into the memory, is not power; it
jis so much weight, which by training may become the in-
~strument of power. Now, the self-training spirit is natural
|to some men—to all great men. On the other hand, the
"self-training spirit is almost absent in some men. These are
the fools, and they trouble every one as to what is to be done
with them. But the vast majority of men have some self-

training faculty; and the proper aim of education is to sup-
" port this, which I may call the vital spark of character, by
help from the training faculties of others.”

———— e e
Birds’ Nests.

‘“The best way to find nests is to watch a bird while
building; in that way, moreover, you are sure to see them
in their best condition, and to know when the eggs are
| fresh. It requires patience; but you see the workers return
again and again to the same spot, and a little closer inspec-
tion usually completes your knowledge, though you may
sometimes be deceived or nonplussed by the caution and
cunning of the architects. You will facilitate your work by
scattering cotton wool, horsehairs, straws, string, worsted,
and cloth where they will attract the attention of the birds
about you. Put them on your lawn or on the piazza vines,
and watch them. A robin comes to carry off the string, and,
having used up what you have provided, and liking the
material, attacks a long piece wound round a stake, and
supporting a gladiolus. By persistent effort he frees a part
of it; but the harder that he pulls the rest, the tighter he
ties the knot around the stake, and the string is becoming
entangled with his legs; he fights twenty minutes and then
gives it up. Sparrows pick up hairs and straws from the
lawn, and warblers come to the vines for cotton wool, pass-
ing fearlessly within three feet of your chair; then they
come back to break off little twigs and to peel off shreds of
dry bark from the honeysuckle. A pair of golden robins,
the male with black and orange, the female with yellow and
duller black, come for string, worsted, and thread; but be-
ware of them, for they arc thieves. Leave your knitting
under the tree there for five minutes, and it is gone; you
will find it a week later, a part irrevocably woven into the
hanging nest, and a part dangling with the needle in it. The
weaving is so cleverly done that you wonder whether the
orioles haven’t used your needles. Not at all, madam; I
defy you to produce with your implements such a piece of
work as these birds have produced with their bills. Suc-
cessful experiments have been made by supplying the
orioles, in the tree where they are occupied, with bright
silks and worsteds, which they employ altogether, if liber-
ally provided, so that a very gay and party-colored nest may
swing in your orchard where you can see it from the house.
Wilson says that an old lady, to whom he showed an oriole’s
nest in which a piece of dry grass, thirteen inches long, was
passed through thirty-four times, asked him, half in earnest,
if the birds couldn’t be taught to darn stockings.”—H, D.
Minot, in Harper's Monthly for June.

— O r———————
Waste in Machine Shops.

A workshop, however small, however few the number of
hands, is never too small to have a system; want of system
is the cause of great waste of time and material, besides con-
stant worry and discontent.

Step inside this building of fair dimensions, whose front
is covered with big lettered signs, showing that it is devoted
to the production of all kinds of machinery.

What do we find? The floor covered with litter, heaps
of cuttings under every lathe or machine, under every bench;
on the floor new and old material of all kinds have been
thrown in almost inextricable confusion; the machinery is
encrusted with oil and dirt, except just those parts that meet
the hand in working; and the speed cones and pulleys are
polished by the running belts, showing what might be and
is not.

The cutting tools, the bolts and plates, and other gear
used in these machines, lie around their bases; a new stratum
seems to be fast closing over some of them. Overhead is
heard the harsh grating of some loose pulley; the belts have
been thrown off others by some sensitive workman, who
cannot bear the unpleasant noise in such cases; the bells
dangle from the shafts, the running shaft keeping a stretch
on them and wearing them all the time. About thirty men
are employed in these works, yet there is no one whose
special duty it is to look after the tools, to replace or repair
them when lost or broken.

A man has to drill a $ inch hole in a piece of plate; the
time actually required would be about five or ten minutes
if good order were kept in this case. The man commences
by making a tour of the shop, for there are some drills lying
around this machine, and some around that, and there is no
one place where every drill not in use is sure to be found.
His search is not crowned with immediate success; a % clear-
ing drill ({§) is the nearest he can procure; he has set his
callipers and taken the size of it; he proceeds to grind it to
% having reduced it to the size, he finds it will not clear
itself so high as he wishes; however, at last, by more grind-
ing, he is satisfied with it, and is ready to commence—time
lost, twenty minutes. He is hardly through drilling, when
up comes a man looking for the $ clearing drill he was using
twenty-five minutes ago; he, finding it has been altered,
takes it to the smith, and waits to have it flattened out,
which, with the re-grinding, makes a further loss of twenty
minutes—total loss, forty minutes on the drilling of a £ hole,
for which the boss could scarcely charge more than ten cents,
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Another has a brass to plane; no tool for brass seems to
be visible; he has probably trodden it down too deep in the
thick red dust of the flooring to be distinguishable. However,
he soon grinds off the tip of a tool for cutting wrought iron;
that is easy enough; but when that tool is wanted again to
work in the material it was made for, a ¢ of an inch must
be ground off its facets to restore the original angle—waste
of time and steel.

If a workman should happen to drop a small pin, washer,
or key, he makes another, because among the débris around
he knows it is as much lost as though when it fell the earth
had gaped to receive it.

Here is a man who has been half an hour filing out the
hammer marks he has made in fitting two finished pieces to-
gether; another, the same time truing up an arbor damaged
by blows on its center with a steel hammer. There was a
copper hammer once, but it laid around and now no one
knows where it is. A few of the old hands have lock-up
boxes, chock full of all kinds of tools and contrivances, and
are laughing in their sleeves at the frantic efforts others are
making to produce a good job without those proper instru-
ments, kept so securely under lock and key.

The grindstone—that much abused necessity of the work-
shop—is all out of true, has no water can, and sometimes
not even a rest; it is nobody’s special duty to kcep the grind-
stone in order, and hence nobody docs so, while everybody
grumbles at its dilapidated condition. As to its speed, the
pulley now driving it was put on when the stone was of
large diameter, and there it has remained ever since, so that
the velocity of the stone is about half what it should be; the
slower the speed, the worse condition the stone can get into
without wrenching the tool from the hands when grinding
with the stone running towards you; hence the spced of the
stone is admirably suited to its condition, and both are ex-
cellent levers to hoist the proprietor into bankruptcy, which
under the above circumstances would just serve him right.—
J. R., in the Polytechnic Review.

Employers and Working Men.

Difficulties between employers and working men would
be less frequent, says the American Manufacturer, wero
their intercourse more conciliatory, and were each to realize
that seeming inequalities are but surface appearances; and
that the best interests of the one can only be secured in the
rrotection and welfare of the other. Governed by such dis-
positions and opinions, irreconcilable differences could
scarcely arise, because each would take a fair view of the
rights and obligations of the other, and willingly make the
concessions required by justice and kindness. A reasonable
amount of information, derived from observation and read-
ing, is a pre-requisite qualification, and is always found
wanting, on one side or the other, where jars and conten-
tions disturb the harmony essential to these relations. Ad-
mitting this qualification to be possessed by employers, a
further duty devolves upon them, of insisting that their
workmen shall possess it also. Men utterly illiterate, who
can neither read nor write, cannot possess the self-respect
and ambition needed to form skilled mechanics, neither can
they be sufficiently enlightened to comprehend their rights
and duties, to know when they are well treated, or to under-
stand the fluctuations in business which justify the rise and
fall of wages. It is therefore a duty of employers to employ
none but persons sober, moral, diligent, and accustomed to
reflect—men with whom they can sit down and reason—who
can understand just conclusions, and feel the overruling
propriety of abiding by them. Where large establishments
are organized on these principles, the business moves on
with contentment on both sides—each respects the rights of
the other—misunderstandings are quietly settled without
strikes, and peace and mutual goodwill reign as in well
regulated families. ~Where the instrumentalities of labor
are organized, with intelligence and integrity of employers,
and with workmen suitably cultivated for respectable
American citizenship, the most desirable consequences may
be reasonably hoped for: 1. Superior safety of capital in
enlightened hands. 2. Economy of time and labor when
conscientiously employed. 3. Economy in the use of stock
and materials manipulated by instructed men of good princi-
ples. 4. For the same reason, the best results may be looked
for as to quality and quantity of products. 5. Interests of
customers and consumers are better subserved with fabrics
made upon honor. 6. Ignorance is the generator of crime
and vice, producing the worst consequences where it pre-
vails. 7. The safety of society can only be conservated by
enlightened citizens, and are jeopardized by the malig-
nancy growing out of general ignorance. 8. Itis impossi-
ble to over-estimate the social value of making workmen
good and useful citizens. 9. So to elevate a large class,
gives stability to schools and institutions for moral and in-
tellectual culture. 10. Working men constitute a large ma-
jority of our people, and whatever lifts them up in the social
scale is important to the whole community. 11. In numer-
ous eastern cities and towns, the benign efforts of cultivating
the industrial class are visible in good order and the general
moral tone of society. 12. It is, manifestly, a primary duty
of employers, to themselves and to society, to give prefer-
ence to workmen of intelligence and morality; where such
qualities are uniformly preferred, those who possess them
not will strive to attain them, and they will form an essen-
tial qualification in preparing youths for employment.

_—_—————t——

THE Providence Tool Company are making 600 guns a

day for the Turkish Government,
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THE NEW GRAIN ELEVATOR IN NEW YORK CITY. | measures 154 feet in height to the peak of the roof. Itis
As it is now manifest that the war in Europe is destined | erected on made ground, some 7,000 piles having been driven
to render this country the principal source of grain supply |into the river bed at intervals of 2 feet 9 inches between cen-
to foreign markets, it also is apparent that increased facili- |ters. These are cut off below low water level, filled in with
ties for handling grain will become needed at all points of | sand, and transversely capped with heavy timbers. Two
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is taken upmuch more rapidly than other kinds. The lower
portion of the elevator legs—there are eleven in the building
—is made of plate iron from the foot to the bottom of the
bins; through the bins, 2 inch pine planking is used. Each

elevator has a 22 inch six-ply gum belt, on which the buck-

shipment. Inventions, therefore, tending to improve upon
present methods of loading and unloading cereals are, or

Fig. 1.—TAKING GRAIN FROM THE CARS.

soon will be, the subject of especial demand. Asthere isan
excellent field for inventive work in the present form of
grain elevator, we have prepared the annexed series of en-
gravings from the fine building of this class, recently com-
pleted by the New York Central and Hudson River Railroad
Company, at the foot of 60th Street and North River, this
city, which conveys a good general idea of probably the most
improved machinery, etc., now employed for grain tranship-
ment and storage. There are other elevators in the country

Fig. 3.—_THE WEIGHING

much larger than the one here referred to; but the latter,
constructed under the engineering direction of Mr. Charles
Hilton, is practically a combination of the best results of ex-
perience as exhibited in the principal older structures in
Boston, Chicago, Baltimore, and elsewhere.

The building is of wood, with an exterior envelope of
brick. It is 354 feet in length by 100 feet in width, and

Fig. 4—THE SWINGING

diagonal cappings follow above, and a series of granite piers,
pyramidal in shape, finally support the ponderous timbers

which sustain the bins. Of the latter there are 7 rows, 33 in
each row, making 231 in all; and there are shipping bins in
addition. There are 182 large bins, measuring 9 feet by 13
feet 3 inches by 72 feet deep; others are variously subdi-
vided to make smaller receptacles. The walls of the bins
are of 2 inch planks laid flat, and strongly spiked together,
the width of the boards making the wall thickness. The
total capacity of the bins is 1,500,000 bushels.

We shall now trace the progress of the grain from the time

HOPPER.

it enters the building on the cars
until the final delivery into the ves-
sels. Fourtracksenter the building
at the north end; and between the
outside pairs twenty-two receiving
pits are arranged, the disposition of
one of which is.shown in Fig. 1.
Each receptacle is a huge wrought
iron tank, sunk in masonry and
lined with boards. Each has two
hatches with hoppers, abreast of
which the doors of the freight cars
are brought. The grain isthen re-
moved from the cars by steam shov-
els operated by simple overhead
mechanism. By this means the un-
loading is very rapidly accom-
plished; and the grain slides down
the inclined side of the pit until it
meets the lofting elevator leg, the
foot of which descends to the low-
est point of the pit. Here is a valve
adjusted by a wheel above (shown in
the hands of the workman), which
checks the supply of grain to the
buckets in accordance with the na-
ture of the material, as some grain
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ets are attached at intervals of a foot.
As the grain reaches the bottom of the receiving pit, it is

Fig. 2—THE HOPPERS AT THE HEADS OF THE ELEVATORS.

scooped up by the buckets and carried to the uppermost gar-
ret of the building. Here we have followed it in Fig. 2,
which represents the long perspective of lofty elevator
heads. The elevator belt here passes over a 6 foot pulley,
the journal of which has a hinged bearing, so that the pulley
may be raised and lowered by means of a lever and cord. In
this way it is brought into or out of contact with a friction
pulley on the main driving shaft. A part of the heavy bevel
gearing by which power is transmitted from shaft to shaft
is shown in the foreground of the engraving. The friction
pulley referred to is made of brown paper pressed in between
iron disks, 2 feet in diameter; its face also measures 2 feet.
The grain in the buckets is carried over the large pulley
and is at once discharged into a weighing hopper, Fig. 3, on
a floor below. This hopper stands on an 18 ton scale; and
as fast as the grain within it is weighed, a valve is opened by
which the grain escapes through the swinging spout on the
next floor below, shown in Fig. 4. This spout may be turned
by hand, so as to eject the materizl into any one of the open
conduits, the mouths of which are placed around the cir-

Fig. 5.—LOADING THE VESSELS.
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cumference described by its lower extremity. As all the
bins are numbered, and as each conduit bears a similar num-
ber to the bin to which it leads, it is merely necessary to ad-
just the spout to any desired opening to divert the grain to
the proper bin. A blackboard, painted on a partition, is di-
vided mnto numbered squares corresponding again with the
bin numbers; and in each square a record is kept of the con-
tents of the bin, so that the person in charge can see at a
glance just where the incoming grain may be stored.

The grain, now being in the bins, is there left until it be-
comes necessary to load itaboard vessels or otherwise prepare
it for transportation. If the vessels are to take it in bulk,
the grain is allowed to escape from the bins through spouts

Fig. 6—THE BAGGING FLOOR.

back into the receiving pits. Hence it is re-elevated to the
top of the building, and passes first into a weighing hopper
and then into a shipping hopper immediately below. By
thus using two hoppers, the delivery of the grain is rendered
continuous, as, while the weighing hopper is being filled,
the shipping hopper may be emptying into the spout which
leads down outside the building and thence dircctly into the
vessels, as shown in Fig. 5. If, however, the grain is to be
bagged, then, instead of going down into the receiving pits,
it is drawn off by a simple valve to the bottoms of the bins
directly into the sacks. The floor directly beneath the bins
is thus known as the bagging floor, Fig. 6. As soon as a
workman fills a bag, he closes the valve and places another
bag in position. Another operative ties the first bag, and
places it on the conveyer, which is a large rubber belt run-
ning in an opening and level with the floor. This transports
the filled sack to the side of the building, and throws it off
upon an inclined trough, down which it slides and emerges
through an opening in the wall upon a wagon placed to re-
ceive it.

Figs. 7 and 8 represent the engines and the immense main
driving belt. The engines are two direct-acting, vertical,
inverted, with cylinders 34 by 34 inches. The average press-
ure is about 60 1bs. of steam. The belt, Fig. 8, is the largest
in the country, measuring 4 feet in width and 331 feet in
length, and weighing 2 tons.

Electricity in the Production of Galvanic Deposits
and of Chemical Decomposition.

All who are acquainted with electro-magnetic machines
know that the maximum of effect produced corresponds with
the moment when the current is best closed, and the minimum
with that when it is most open. The author was led to think |
that electrolysis might derive advantage from this principle. i
Hitherto, when desirous of effecting a metallic deposition or
a chemical decomposition, a single bath has been used, into |
which were plunged two anodes more or less closely approxi- !
mating. Thatis to say, we have placed ourselves in condi-
tions approaching those of the least electric resistance and
the maximum of effort. The author hastherefore multiplied
the baths, taking care to connect their anodes, as is done with
the elements of a battery arranged for tension. The result
was that the totality of metal deposited increased with the

number of baths.—M. Arn. Thenard. [V

——— O
Adulteration of Bread and Flour with Gypsum,
Heavy Spar, Etc.

A Rotterdam firm has been recently offering finely ground
gypsum to various millers in the province of Hanover. To
detect such frauds Vohl mixes 10 grains of the flour with 20
grains of potash saltpetre, places the mixture in a platinum
vessel, and ignites with a redhot platinum wire. If the flour
is pure the pale green melted mass dissolves almost entirely
in water, and the solution, scarcely turbid, gives no precipi-
tate with hydrochloric acid, which, if it appears, indicates
the presence of silicates. Theacidulated solution should give
with barium chloride merely a slight turbidity. A decided
precipitate indicates the presence of sulphate of lime or of
baryta.

|
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Blowpipe Apparatus.

A prize of $50, which has been placed at the disposition of
the Council by Colonel A. A. Croll, is offered by the Society
of Arts, with the Society’s silver medal, for the best set of
blowpipe apparatus which shall be sold retail for $§5. The
apparatus must, at least, contain blowpipe, blowpipe lamp
or candle, spirit lamp, charcoal or charcoal pastilles and
holder, platinum wire, glass tubes closed at one end (mat-
tresses), open glass tubes, platinum-tipped forceps, magnet,
hammer and anvil, and four reagents, namely, borax, micro-
cosmic salt, carbonate of soda. and nitrate of cobalt. These

instruments and reagents, together with any other which may
It must be

be thought desirable, must be packed in a box.

understood that the above list of apparatus, etc., is only in-
tended to include such as arc absolutely indispensable, and
it is expected that the set will contain additional instruments
and reagents, the selection of which is left to the competi-
tors. Special attention should be paid to the following
points: 1. Solidity of construction. 2. Compactness and
portability. 3. Facilities for packing and unpacking. 4.
Number of useful instruments and reagents in addition to
those mentioned. The Society does not engage to give the

FUSRERA

Fig. 8—THE DRIVING BELT.

prize unless some apparatus appears to show sufficient merit,
and some advance in merit on what is now obtainable for $5.
All apparatus for competition must be sent to the Society’s
House, London, on or before the 1st of August, 1877. The
successful competitor must guarantee that a proper supply
of the apparatus shall always be kept on hand, for sale in
England.
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Milk and Butter.

There are no farmer’s productions, says the Maryland
Farmer, so subject to injuries from many slight causes as
milk and butter, and none so sensitive to unpleasant odors
of every kind; none thatis so much and as readily deterior-
ated in value as these are. Hence, allkinds of uncleanlinessl
should be avoided, and the utmost neatness should be ob-
served in every step of their production and marketing, from
the very feeding, handling, and milking of the cows, as well
as treatment and handling of the milk, with the churning,
working, and putting up of the butter. All of the imple-
ments used, the water and salt used, and the rooms occupied
in keeping the milk and making the butter, should be kept

I
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Fig.7.—THE STEAM ENGINE.

i perfectly clean and sweet, in order to produce the best quality
to secure high and fancy prices. No article that the farmer
produces for the market has such a wide range or difference
in price as butter, not even cheese or choice fruit. We see
by quotations in all the great butter markets that the prices
of eating butter range all the way from $1 to 10 cents
per 1b., while greasy, cooking butter is evenlower than that;
cven the packages in which it is put up, whether firkins,
pails, tubs, or rolls, affect the prices for which it sells. Grains
and meats have but a small range compared to butter; the
difference in the prices of butter is much greater than the
difference in the cost; hence, it is much more profitable to
make and sell a first-class article than a poor one.

—_————— 4 ——————————————

Greasing Axles,

On the authority of the Carriage Monthly, more injury is
done to carriages and wagons by greasing too much than
the reverse. Tallow is the best lubricant for wood axles,
and castor oil for iron. Lard and common grease are apt
to penetrate the hub, and work their way out around the
tenons of the spokes and spoil the wheel. For common
wood axles, just enough grease should be applied to the
spindle to give it a light coating. To oil an iron axle, first
wipe clean with a cloth wet with turpentine, and then apply
a few drops of castor oil near the shoulder and end. One
teaspoonful is enough for the four wheels. Carriages are
sometimes oiled so much that their appearance is spoiled by
having the grease spattered upon their varnished surfaces.
When they are washed in that condition, the grease is sure
to be transferred to the chamois from the wheel, and from
thence on to the panels.

The Cockroach Utilized.

In Russia the common cockroach (dlatte orientalis) is a
favorite popular remedy for dropsy. Dr. P. Bogomolow, of
St. Petersburg, has lately examined its effects in nine cases
of Bright's disease, heart disease, and other affections ac-
companied with severe dropsy, and in all the result was the
same. There was an increase in the secretion of the urine
and perspiration, with rapid disappearance of cedema, and
also almost complete disappearance from the urine of albu-
men and renal derivatives. The dose was five to ten grains
of the powdered cockroaches in the twenty-four hours, but
they were also administered as a tincture and as an infusion.
These insects do not, like cantharides, says the Boston Jour-
nal of Chemastry, produce any irritant action on the kidneys.
Dr. Bogomolow has succeeded in extracting from them a
crystalline body which he calls antihydropin, and which is
their active principle.

40>
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Detection of Oleomargarin in Butter.

Professor G. Lechartier says that fresh genuine butter
which has not been melted appears under the microscope
composed of ovoid granules, and contains no crystals. The
artificial product obtained from tallow contains crystals.
Artificial butter does not melt at once, like genuine butter,
to a clear oil, but fuses gradually, a whitish ‘“sauce ” being
first formed.
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THE HELLGRAMMITE,

BY PROFESSOR C. V. RILEY.

Few insects excite more curiosity than the gigantic fly
(corydalus cornutus, Linn.), to which I desire to introduce
the readers of the SCIENTIFIC AMERICAN. It isour largest
neuropteron, or nerve-winged insect, belonging to the family
stalide. Of not unfrequent occurrence over the Atlantic,
Middle, and Western States, it is most often met with along
water courses, and is vulgarly called the ¢‘hellgrammite”
in the Mississippi Valley; and this cognomen, the origin of
which is somewhat obscure, has been generally adopted by
entomologists. There is a certain formidable look about the
creature; and though it is absolutely harmless, a great many
people have a superstitious dread of it.

The supposed eggs of this fly were first
found by the late Benjamin D. Walsh, of
Rock Island, Ill., and were figured and
described in the American Entomologist
(Vol 1.), and in the fifth ‘“ Entomological
Report ” of the writer, as ‘“ oval, about the
size of a radish seed, of a pale color with
some dark marks,” and ‘“deposited in the
summer months in closely set patches of
fifty and upward, upon reeds and other
aquatic plants growing along running
streams.” How it was that Mr, Walsh re-
ferred these eggs so confidently, and with-
out qualification, to this particular species,
it is impossible now to say. Walsh was a
most careful observer and writer, and the
accuracy of his conclusions in this in-
stance was never questioned either by
myself or others. Yet the eggs of our
hellgrammite are, in reality, totally dif-
ferent. In passing up the Mississippi last
July, between Bushberg and St. Louis, my
attention was attracted to a number of
white splashes on the leaves of vines and
trees overhanging the water, which splash-
es looked at a short distance very much
like the excrement of some large bird.
But upon closer inspection each splash had
a more or less regular, circular or oval
bulging about the middle; and upon pro-
curing some of the leaves thus laden, a
glance sufficed to show that each swelling
was in reality an egg mass. Within the
distance of a mile I obtained over thirty of
these egg masses, there usually being one to a leaf, and that
on the upper side, but sometimes three or four, and in one
instance eight—five on the upper and three on the lower sur-
face. They were found alike on cottonwood, sycamore, elm,
and grape vine, but in every instance on leaves over-hanging
the water, thus indicating that they belonged to some aquatic
animal, and that the leaf was but a temporary place of attach-
ment. The mass is either broadly oval or circular in cir-
cumference, flat on the attached side, and plano-convex on the
exposed side. It averages 21 millimeters (4 inch) in length,
and is covered with a white
or cream-colored albuminous
secretion, which is generally
splashed around it on the leaf
or other object of attach-
ment.

Each mass contains from
two to three thousand eggs,
the outer layer forming a
compact arch, the eggs placed
side by side with the anterior
ends inside, and the hind
ends showing like so many
faint dots through the white
covering. Those of the peri-
pheral row lie flat upon the
object of attachment, and the
others gradually diverge at
their outer or hind ends, so
that those in the center of the
arch are at right angles to
said object. Beneath this
vaulted layer the others are
packed on a plane with the
object, those in contact with
it arranged in concentric
rows, the rest packed in ir-
regularly. Each egg is
inch long, about one third as
wide, ellipsoidal, translucent,
sordid white in color, and
with a very delicate shell;
and each is surrounded and separated from its neighbors by
a thin lining of the same white albuminous substance which
covers the whole. Before hatching, the color of the eggs
deepens into fuliginous, and contrasts more strongly with
the intervening white. Now the nature of these eggs not
only puzzled myself but every prominent entomologist in
the country to whom I referred them. Theeggs of all the
larger water beetles are known and described, and those of
our hellgrammite were also supposed to be. There is a large
water bug (belostoma grandis), but these eggs were evidently
not heteropterous. No dipterous insect was large enough to
produce them, and the hymenoptera, lepidoptera, and orthop-

tera were out of the question. In fact, Walsh’s blunder
threw me off the track, and I had to patiently await devel-
opment. Presently, to my great joy, the young began to
hatch; and being perfectly familiar with the full grown larva
of corydalus in all its details, I at once recognized thisspecies
in my young curiosities. For the first time it struck me
that Walsh had made a mistake. An examination of the

contents of the abdomen of a gravid hellgrammite in my
cabinet at once settled the question, and made it manifest
that the eggs that had just hatched belonged, without any
question, to this gigantic fly.

As to the natureof the eggs that have hitherto been mis-
taken for them, and which are represented in Fig. 3, wecan
only surmise.

The specimen from which the engraving was

Fig. .—HELLGRAMMITE:—aq, full grown larva; b, pupa; ¢, male fly; d, head of female fly.

made was destroyed with the Walsh cabinet in the Chicago
fire; but I have a clear recollection of them, and am of
the opinion that they belong to the large water bug (be-
lostoma grandis), the eggs of which are still undescribed.
The full grown larva of our hellgrammite is well known
to fishermen, who, in this part of the country, call it a *“ craw-
ler,” and esteem it as bait. It measures from three and a
half to four inchesin length, is of a dark brown color varie-
gated with light brown, the abdominal joints being tough
and leathery, and the head and thoracic joints horny and

Fig. 2—HELLGRAMMITE :—a «, egg masses attached ; b, same from beneath, just before hatching—natural size ; c, a few outside eggs
enlarged ; d, newly hatched larva ; ¢, labium ; f, antenna ; ¢, maxillee ; 4, mandible ; ¢, tarsal claw : j, anal hooks—all greatly enlarged.

polished. Though this larva can live for some time out of
water, even when young, yet until it attains its growth it is
strictly aquatic, abounding most in rapid-flowing streams,
and especially such as have a rocky bottom, upon which it
crawls slowly about, feeding upon other aquatic insects.
Mr. J. H. Comstock, of Cornell University, who has been
making some interesting anatomical studies on this insect,
generally finds it in the most rapid portions of the streams
about Ithaca, where it dwells mostly under stones. He has
captured numbers by turning over large stones, and allow-
ing the current to wash the larve into a dip net; and he is
of the opinion, which my own observations support, that
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the species live three years in this larval
condition. Most aquatic larvee transform
to the pupa state within the water, but this
larva quits the water when full fed, as do
the others of the same family, and crawls
about for days seeking a place wherein to
transform. We find, therefore, that Nature
has abundantly fitted it for living in both
elements, by giving it, first, two rows of
nine breathing holes or spiracles, placed
in the usual way along the sides of the
body, which enable it to breathe out of
the water;* and, secondly, two sets of nine
gills or dranchie, in the shape of lateral

slightly hairy filaments

which enable it to
breathe in the Water. mg 3_Supposed
These gills or respi- eggs of corydalus.
ratory filaments are

placed just below the spiracles, one on
each side of each abdominal joint, except
the ninth, and one on the terminal sub-
joint. Besides these lateral filaments
there is, ventrally, a pair of rust-brown
spongy masses of short fibers, one on each
side of joints 4—10, and a somewhat simi-
lar central patch on the terminal joint and
sub-joint. These have been regarded as
accessory gills, but they probably assist
the creature in adhering to the surface of
stones at the bottom of swift-flowing
waters. The lateral filaments assist in
swimming, and the tip of the body is pro-
vided with a pair of curved double hooks,
which assist in climbing, or in moving
backward. The newly hatched larva is
almost colorless, and has the structural
characters of the full-grown individuals,
except that the legs and the branchial fila-
ments are relatively longer, and the body
of more uniform diameter. The sponge-
like ventral masses of fiber are, however,
obsolete, and the lateral filaments are
smooth and not hairy. In hatching, the
young do not gnaw through the vaulted
covering, but creep from beneath the sides
of the mass, which is somewhat loosened
and raised by their pressure. They at
once drop from the leaf, and crawl actively,
with tails hoisted in the air, over whatever surface they may
fall upon. It is doubtless their habit to drop at once to the
water and sink to the bottom, where they can anchor by
means of the anal hooks, or find lodgment under some stone
or rock. In an aquarium, in which I endeavored to rear and
study them, they would float readily, with the body curved
in the water and the head bent so asto rest at the surface.
They also swam readily by sudden jerks of the body, es-
pecially by striking the abdomen beneath, very much re-
sembling the actions of the common mosquito wriggler in
descending, but ascending
head foremost, more like the
pupa of that species. They
did not seem to need to rise
for air, and would congre-
gate most at the bottom of
the aquarium, and under such
stones as were placed there-
in.

They none of them could
be made to survive more than
three days in such standing
water, and the necessity of
fresh running water to their
well-being will always render
difficult the study of the in-
sect in its infancy.

After leaving the water,
about the beginning of June,
thislarvatravels, in the night-
time, sometimes to compara-
tively great distances, hav-
ing been found nearly a hun-
dred feet from its former Zad-
itat.

Mr. Walsh mentions a most
curious incident in connec-
tion with its larval wander-
ing, which I quote in full:

‘“ A most respectable man,
who keeps the toll bridge
over Rock River, where this
insect is very abundant, informed me that on several occa-
sions its larvee had fallen down one of his chimneys. His
idea was that theymust have bred there, but that, of course,
is out of the question. The statement was confirmed by
his wife, and I have no doubt of its truth. In 1863, Ithrew
a larva of this insect into the Mississippi to examine into
its customary mode of progressing in the water, which, as
I found, was by crawling along the bottom, not by swim-
ming. As it emerged from the water, it climbed with ease
up the stump of a large white elm, which was stripped of
its bark, and as smooth as any carpenter could have planed
it. The stump was three feet high and upright, and when

* Mr. Comstock has found an additional pair of rudimentary spiracles on
the hind part of a prominent fold between the mess and metathoracic joints.
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it had reached the top it commenced descending on the op-
posite side; but, after a while, lost its foothold and fell into
the wateragain. The pair of two-clawed appendages at the
tail are used with much effect to assist it in climbing. The
building which it must have climbed to reach the chimney,
down which it is stated to have fallen, was only a low, one-
story wooden one.”

This larva can pinch with its formidable-looking jaws,
but not forcibly enough to draw blood. In preparing for
the pupa state, it burrows into the earth, where it forms an
oval cell; or it hides under some large stone, picce of wood,
or other substance. Here, in about two weeks, it casts its
tough larval integument and assumes the pupa form, lying
in a curved position in its cell, with the head, wing-pads,
and legs deflexed on the breast. The color is yellow, with
traces of the brown mottlings of the larva and of the lateral
filaments. The spiracles are more conspicuous, and the
upper jaws stronger than in the larva, and olive green. The
pupa state lasts but a few days, and the perfect insect issues
during the month of July. It is nocturnal in habit, and
hides, for the most part, in obscure places during the day.
It is sluggish at this time, and, if approached, will drop
sooner than fly, or raise its head and abdomen and open its
jaws menacingly.

The sexes differ greatly in this perfect state. The male
is remarkable for having his upper jaws—which in the

curved, prehensile appendages of the form of a grain cradle
finger, and smooth and cylindrical, except at the tips, which
are pointed, and minutely notched. As I have shown in my
6th report, there is no perceptible sexual difference in larva
or pupa, unless it is, as stated by Haldeman, in the rather
larger size of the jaws of the male. This feature cannot,
however, be relied on. This similarity of the sexes, espe-
cially in the pupa, is the more remarkable that in the imago
state they differ so greatly. The subsequent modification of
the male jaws is assumed at the last molt; and if the jaws of
a male pupa be dissected, the future finger-like jaws will be
found crowded within them, like the ‘“ wrinkled finger of a
glove pushed into a thimble,” as Mr. Comstock expresses it.
This modification in the male is evidently to enable him to
embrace the soft body of the female, as it cannot well have
any other use. 'The body of the hellgrammite is soft, and
were the jaws of the male horny, and armed with teeth,
in securing the female they would injure her, and thus de-
feat rather than aid procreation. In the large stag beetle or
“buck-bug ” (lucanus elaphus, Linn.), on the contrary,
where both sexcs have very hard, horny bodies, the upper
jaws in the male are greatly prolonged, but very stout, and
armed with sharp prongs, the better to enable him to seize
the female.

In these two cases we see how wonderfully the homolo-
gous organs have been modified in opposite directions to ac-
complish the same end. We find in Nature innumerable
such curious contrivances and modifications, which at once
excite our wonder and admiration. To quote Mr. Walsh’s
own eloquent words: ‘‘In so elaborate and diversified a
manner does Nature adapt her plans and patterns to the ever-
varying conditions of animated existence; and with such
consummate care has she provided that the great funda-
mental law shall everywhere be carried out: ‘Increase and
multiply and replenish the earth.’ ”

It is worthy of remark that in both these large insects, in
which the male upper jaws are so modified, this sex is far
more common than the other. It is probably owing to the
fact that the female seldom wanders away from her breeding
place, and is, therefore, less often seen than her more rest-
less and adventurous mate.

Y4~ +—p—— —.
The Allen Governor.

The Allen governor, an extended illustrated description
of which we published some time ago, is mecting, we are
gratified to learn, with the substantial success to which,
through its many merits, it is justly entitled. Over 2,000 of
these governors are now in operation in this country and
abroad, and the demand is constantly increasing. The man-
ufacturers exhibit a series of testimonials, from those who
have the machine in use, on all sorts of engines and under
a great variety of conditions ; and there seems to be but one
opinion as to its great sensitiveness and gencral efficacy. We
see from an advertisement in another column that agents
are desired for the sale of the governor.

—_— 4 —————
On the Estimation of Alum in Bread.

‘““For a long time past the old Normandy or soda process
for the estimation of alum in bread, has been condemned on
account of the great difficulty experienced in re-dissolving
the aluminic hydrate or phosphate, after its precipitation,
together with tri-calcic phosphate, etc. This has led to the
production of several processes, most of which are very
complicated. By a slight modification in the usual method
of procedure, the Normandy method can be rendered as ac-
curate in its results as any of those which have replaced it.
This consists in adding the boiling acid solution of the
charred bread to a boiling solution of sodic hydrate, contain-
ing a large excess. I procced as follows: 1,000 grains of
bread are burnt down to a small bulk, powdered with about
100 grain measures of hydric chloride, and warmed for a few
minutes; about two ounces of water are then added, boiled
for five minutes, filtered, etc. A solution containing about
250 grains of pure sodic hydrate is made in a very little
water; and to this solution, when boiling, is very cautiously
added the boiling acid solution of the charred bread, the
whole boiled for a few minutes, filtered, and washed. The

filtrate, after the addition of a few drops of a concentrated
solution of disodic phosphate, is slightly acidified with

hydric chloride, and subsequently rendered just alkaline .

with ammonic hydrate and boiled. The precipitate is col-
lected, washed, and weighed as aluminic phosphate.

““To test the accuracy of this method, Ihad four loaves of
bread made in my kitchen, one with no alum, the others
with varying quantities. Care was taken to leave as little
as possible of the dough adhering to the sides of the vessel
in which it was made, so that each loaf contained, practi-
cally, all the alum that was dissolved in the water with
which it was made. The loaves were weighed when one
day old, and 1,000 grains taken of cach-

Weight of Grains of alum  Weight of Al. PO* = grains of alum

loaf. putin. from 1,000 grains. in loaf.
1.. 2 1bs. 0 007 grains. 350
2.. 13 1bs. 10 0°32 grains. 12-39
3.. 2 lbs. 20 046 grains. 2380
4., 2%1bs. 40 076 grains. 4420

‘It will be seen that the method leaves nothing to be de-
sired in point of accuracy, and will favorably compare with
any other in respect to simplicity.

‘“ Since devising the above process, I have been informed
by Mr. Heisch that he, and he thinks others, have for many
years applied the same principle (namely, the addition of the

female are normal and fitted for biting—prolonged into in- racid solution to an excess of boiling alkali) to the separation

of aluminic hydrate from other gelatinous precipitates, hav-
ing found it impossible completely to re-dissolve the alu-
minic hydrate by any amount of sodic hydrate if it were
once precipitated.”—W. C. Young, F.C.S., in The Analyst.
B —
Mount Carmel, 111 , Destroyed by a Tornado.

The town of Mount Carmel, Ill., was visited on the 4th
instant by a terrible tornado, which laid nearly the entire
place in ruins. About 20 business houses and 100 residences
were either destroyed or badly damaged by the fury of
the gale, and by the fires which broke out at various
points. The storm came from the southwest, and, from its
track, seems tohave been a cyclone traveling at an estimated
velocity of 150 miles per hour. During its prevalence, the
air was filled with flying roofs, lumber, clothing, etc., some
of the débris being carried miles away. Thirteenpersons are
reported as killed, many others injured, and some seventy
families were rendered homeless. The loss of property is
said to amount to nearly $500,000. No warning whatever
was afforded of the approach of the storm. It seemsto have
struck the town and to have passed over it within two min-
utes, preceding a heavy rainfall.

Mount Carmel hasabout 8,000 residents, and her industries
were largely mechanical. The SCIENTIFIC AMERICAN has
many subscribers among those who have been afflicted, for
all of whom we have the heartiest sympathy.

———— A
The Meeting of the American Association for the
Advancement of Science.

The twenty-sixth mecting of the American Association for
the Advancement of Science is to be held at Nashville, Tenn.,
on August 29. Sessions will take place in the Capitol.
Special arrangements are being made for decreased railroad
fares, etc., and for the accommodation of members in the
city. The permanent subsections of chemistry, microscopy,
and anthropology are to be continued, and the co-operation
of students of these sciences is requested. The Entomolog-
ical Club will meet on the day preceding the meeting of the
Association.

Inventions Patented in England by Americans.
From May 15 to May 24, 1877, inclusive.
BATH OVERFLOW, ETC.—Valve and Faucet Company, New York city.
BooK.—J. Clemens, Hartford, Conn.
BOOT-NAILING MACHINE.--L. R. Blake, Boston, Mass.
BOTTLE STOPPER.—N. Thompson (of Brooklyn, N. Y.), London, England.
CAR COUPLING.—E. Miller, New York city.
ELASTIC BAND.—F. Armstrong, Bridgeport, Conn.
LAaMP.—J. H. Lewars, Philadelphia, Pa.
LAMP.—N. L. Rigby et al., Winfield, Kan.
METAL CARTRIDGE SHELLS.—J. H. Bullard, Springfield, Mass.
MOTOR FOR ROCK DRrILLS, ETC.—E. S. Winchester et al., Boston, Mass.
ORNAMENTING GLASS, ETC.—S. M. Adams, New York city.
PAPER BoXx, ETC.—E. B. Beecher, Westville, Conn.
PARING FRUIT, ETC.—W. H. Goodchild et al., New York city.
PORTABLE BOAT.—C. A. Fenner, Mystic River, Conn.
POSTAGE STAMP, ETC.—A. B. Foster, Providence, R. I.
POSTAGE STAMP, ETC.—J. Sangster et al., Buffalo, N. Y.
REFINING STEEL, ETC.—J. E. Sherman, Boston, Mass.
SCISSORS.—C. M. Meserole, New York city.
SCREW MACHINERY.—E. Nugent, Brooklyn, N. Y.
SCREW-THREADING MACHINERY —S. S. Townsend, Philadelphia, Pa.
SCREW WRENCH, ETC.—B. L. Walker. Sing Sing, N. Y.
SEWER GAS TRAP.—B. P. Bower et al., Cleveland, Ohio.
SEWING MACHINE.—L. Dryfoos, New York city.
SPLINT.—D. Ahl, Newville, Pa.
TORPEDO APPARATUS.—H. S. Ross (of Chicago, I11.), London, England.
ToY HORSE.—-J. H. Nolan, Boston, Mass.
TREATING SLUDGE O1L.—W. P. Jenney, Brooklyn, N. Y.

DECISIONS OF THE COURTS.

Supreme Court of the United States,

PATENT STONE-CRUSHING MACHINE.—JOHN ROBERTSON, CHARLES C. MAR-
TIN, AND AUSTIN H. SMITH, APPELLANTS, ?S. ELI W, BLAKE. ELI W.
BLAKE, APPELLANT, ?8. JOHN ROBERTSON, CHARLES C. MARTIN, AND
AUSTIN H. SMITH.

[Appeals from the.Circuit Court of the United States for the Eastern Dis-
trict of New York.—Decided October term, 1876.]

The patent granted to Eli W. Blake for a stone breaker, June 15, 1858,
reissued January 9, 1866, and extended June 15, 1872, is not anticipated by
the earlier patent to Hobbs and Brown for ‘‘ improvements in the applica-
tion of well known mechanical means for the purpose of crushing ice,”
and to Hamilton for ‘ crushing and grinding quartz or other substances,”
they not containing any of the essential element of Blake’s invention.

The substitution of one part of the operating mechanism, of a combina-
tion the equivalent of that omitted, does not avoid an infringement.

‘When an original machine and an improvement upon it are both pat-
ented, neither patentee can use what does not belong to him without the
requisite authority from the owner.

he complainant was found entitled to nominal damages only, the
burden of proof being upon him; and it appearing that the proof was mea-
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ger and indefinite, but four machines made, no established license fee, the

profits made being due in part to inventions covered by other patents, and

o distinction made between profits accruing from the use of complain-

ant’s invention, and that from the other inventions and manufacturers’
rofits.

P Mr. Justice Swayne delivered the opinion of the court:

These are cross-appeals in the same cause. Both involve questions in
mechanics, These being determined, the legal propositions which apply
are so well gettled as to admit of no controversy.

A patent was granted to Blake on the 15th of June, 1858, by the United
States, for a stone breaker. On the 9th of January, 1866, the same authority
reissued the patent to him, with amendcd specifications. Itwas extended
on the 15th of June, 1872. The bill in this case is founded upon the latter
patent. It charges infringement. B .

The answer avers that the machine described is _of no practical utility,
denies the novelty of the invention, and also the alleged infringement.

The description in the specifiation sets forth three things as the essen-
tial characteristics of the machine:

(1.) Two jaws within which the stones are to be broken, Their faces
are to be so nearly in an upright position that the stones will descend be-
tween them automatically. The jaws are to be so far convergent that the
interspace at the top will be sufficient to receive the stones, and that at the
bottom only such ag will allow the fragments to escape when broken of
the required size.

(2) A revolyving shaft driven by steam or other motive power, imparting
to one of the jaws a continual vibratory movement, causing it alternately
to approach toward and recede from the other jaw, through a short and
definitely limited space, so that when a stone is put in the movable jaw will
advance and crush it, then receding liberate the fragments, which again
descend, and, if too large, are rearrested and crushed again, and 5o on un-
tilthe fragments have passed out through the open space at the bottom.
The distance between the jaws is to be adjustable at pleasure, so that the
stone can be broken of any desired size. X

(3.) A flywheel is combined with the revolving shaft and movable jaw
for the purpose of rendering the strain upon the power more equal.

The claim is for—

A combination of a stone-breaking machine of upright converging jaws
with a revolving shaft and mechanism imparting a definite reciprocating
movement to one of the jaws from the revolving shaft, the whole being
and operating as set forth.

The combination in a stone-breaking machine of the upright movable
jaw with the revolving shaft and flywheel, the whole being and operating
as set forth.

In combination with the upright converging jaws and revolving shaft,
imparting definite limited vibration to the movable jaw, so arranging the
jaws that they can be set at different distances from each other at the bot-
tom, thus producing fragments of every desired size.

A moment’s glance at the model furnishes a sufficient answer to the ob-
jection of the want of practical value. It would be passing strange if a
machine of that character could have gone through the severe coniticts of
litigation which this patent has encountered and have come forth victori-
ous from every contest. It has proved equal to every ordeal to which it
has been subjected. The number sold by the complainant, as shown by
the record, is conclusive upon the subject.

The patent to Hobbs & Brown of the 4th of September, 1849, and the
patents to Hamilton of the 30th of January, 1854, and the 5th of 7. anuary,
1855, antedate the patent to Blake, It is insisted that each of them is for
a machine substantially the same with the one described in Blake’s patent
and that they are fatal to his claim of the requisite novelty of his allcged
invention.

The machine for Hobbs & Brown is for— .

Improvements in the application of well known mechanical means for
the purpose of crushing ice. * * The improvements consistinapply-
ing a hopper with one diagonal fixed side and two parallel sides to contain
the ice, and compressing the ice by a movable fourth side, the fixed diag-
onal side and moving side having within them dental projections cut or
cast on, to operate downward and prevent the ice from rising in the hop-
per when compressed, and also to enter and split the ice.

The machine is operated ** by the combination with these parts of alever
fitted with an eccentric or cam-formed fpoint.”

There is in this description neither of the ingredients nor the compound
of the Blake machine. Every element and the combination are both want-
ing. There is no mention of the converging adjustable jaws, of the re-
volving shaft, nor of the flywheel. The differences are as marked in the
mode of operation as in the structural elements of the machine.

The Hobbs & Brown machine does its work by the downward and
sweeping movement of the jaw and the grasping an Sf)litting by theteeth.
The moftive power is supplied and applied by a hand lever, which gives a
motion irregular and varyin%)with the varying exigencies of the ice during
the process to which it is subjected.

The Blake machine performs its functions by the short, regular, and un-
varying vibrations of the smooth-faced adjustable jaw driven without in-
termission by the revolving shaft.

It is obvious that the Hobbs and Brown machine could not be applied
with effect to the purpose of breaking stones without essential changes of
principle and details.

Hamilton’s machine was ¢ for crushing and grinding quartz or other
substances.”

In the specification annexed to his original patent, he says:

My invention consists in the use of a cylindrical nut or pestle in a simi-
larly formed basin, the pestle haying a partial rotary and crushing motion
communicated to it by means of a lever attached thereto.

A is a basin, the lower part of which is made circular, and the sides
arallel to each other; &0 are flat ends or heads secured to the basin by
olts, C is the shaft carrying the cylindrical pestle, d. E is a lever at-

tached to or formed with the pestle, d, the upper end being connected by
a joint, 2, to @ pitman, passing to a crank, eccentric, or other euitable
mechanical contrivance to give the arm, E, an oscillating movement, and
the pestle a partial rotary motion on its shaft, C.

The claim of this patent is for—

The means herein described and shown for crushing and grinding metal-
lic ores, consisting of the cylindrical pestle, d, provided with grooves in its
upper part to crack the lumps of ore and set a shaft, C. on which it has a
partial rotary motion, and operating in connection with the basin, A, in
which said pestle moves to grind the ore into powder by the gradual ap-
proach of the sides of said basin to the cylindrical pestle, said pestle being
also provided with a scraper or agitator, 5, in its lower surface to operate
as specified.

The second patent is declared to—

Consist in providing means for keeping the pestle down with sufficient
force to pulverize the material operated on, and also to prevent the pestle
from grinding too finely, i.e., to furnish material for simply cracking the
ore or other material into small lumps of any desired size instead of grind-
ing the same to a powder, thereby adapting the machine to different char-
acters of metallic ores or other substances.

We have here no reflex or embodiment of either of the ideas that found
expression in the Blake machine. The converging jaws, the revolving
shaft, and the flywheel are all wanting, asin the Hobbs & Brown machine.
Instead, there is a cylindrical nut or pestle, having a partial rotary and
crushing motion communicated to it by means of a lever attached thereto.
The pestle rotates on a central axis within an eccentric concave. The
work is done by this pestle. There is rothing of the vibratory motion of a
movable jaw, alternately advancing and receding, as in the Blake invention.

The difference is not that of mere mechanical equivalents. It is radical
and goes to the essence of the organisms, These considerations are so ob-
vious that further remarks npon the subject are unnecessary.

The proofs show that but two of the Hamilton machines were ever made.
Practically the invention was abandoned.

This brings us to the question of infringement.

There are numerous points of similarity, and, indeed, of identity, in the
respondent’s machine, which are not controverted. It isforbreaking stone.
It has two upright jaws for this purpose, one fixed and the other movable.
The jaws converge. The breaking is effected bg the convergence. The
movable jaw alternately approaches toward and recedes from the fixed
one. This movement is produced by a short and powerfulvibratory motion
communicated by a revolving shaft with a flywheel upon it. There isan
opening at the upper end of the jaws where the stones are received, and
one below where they are discharged.

The only point of diversity insisted upon by the respondents is that the
vibratory movement in the Blake machine is limited and unvarying, while
in_the machine of the appellants it is not of this invariable character.

In the Blake machine the movable jaw receives its movement from the
revolving shaft through iron rods and levers. Intherespondents’ maching
it lg communicated from the revolving shaft through a confined column of
water.

In the appellant’s model the revolving shaft is not shown. In their ma-
chine it works the plunger of the pump from which the water is conveyed
t0 a cylinder behind the movable jaw, whence it is applied to that jaw by
means of a ram, the ram taking the place of the piston in an ordinary en-
gine. Thus the vibrating arm, the toggle, the toggle joint, and the pintles
in the Blake machine are dispensed with, and their place supplied by the
hydraulic arrangements we have described.

‘What is so employed in the appellant’s machine is the obvious and exaci
equivalent of what is so dispensed with in the Blake machine. The liability
of the packed joints to leakage is a serious objection to such use of water.
Any considerable leakage would stop the machine. It could not be used
while that condition existed. Constant care and vigilance are necessary
in such cases to prevent the frequent occurrence of this evil. Water does
not escape from a safety valve with the same celerity or effect as steam.

The Blake machine has a decided advantage in the greater simplicity and
cheapness of its equivalents.

It is difficult to resist the conclusion that the change had no motive ot
purpose but evasion.

If there be no extraneous obstruction, the vibratory motion will be ex-
actly the same in both cases. If there be such obstruction, the safet
valve in the appellant’s machine might possibly be brought into use witg
good effect. But if this were =0, the valve would be only an addition and
an improvement of the machine, The valve, therefore, is, in any view,
quite 1mmaterial to the inquiry we are pursuing,
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Where an original machine and an improvement upon it are both pat-
ented, neither patentee can use what does not belong to him without the
requisite authority from the owner. The appellants have embodied all the

ideas of Blake's invention in their machine, the valve which supplemented

it, whether good or bad, ic outside of the case. and cannot cffect the result.

We think the infringement is clearly made out.

It remains to consider the question of damages.
that subject will be sufficient.

The proof is meager and indefinite.

The infringers made but four machines.

Nolicense fee charged by the complainant is shown. The burden of
proof rests upon him.  Damages must be proved;. they are not to be pre-
sumed. The complainant made a profit of forty dollars an inch on the
width of the jaws of the numerous machines he had sold.

But inventions covered by other patents were embraced in those ma-
chines. It was not shown how much of the profit was due to those other
patents, nor how much of it was manufacturer’s profit. The complainant
was, therefore, entitled only to nominal damages.
It was all the state of the evidence warranted.
to ’givc more.

'he decree of the circuit court is affirmed.

The1 costs of each appeal are adjudged against the party taking such
appeal.

It would have been error

United States Circuit Court—District of

Massachusetts,
PATENT LAMP.—CHARLES E. ASHCROFT ?8. WILLIAM HOLLINGS.
[In equity.—Before Shepley, J.—Decided April 13, 1877.

The patent for a lamp, can, or barrel, packed in part with an absorbent
or finely granulated material, and over tfl’em a body of wire gauze or per-
forated thin plate, either rolled up like paper scrolls or put flat together like
book leaves, is not infringed by the use of a lamp containing cotton cov-
cred with a layer of asbestos or porous fireproof cement, and covered with
one thickness of wire gauze.

The invention patented to Wm. Beschke, August 14, 1866, includes as a
necessary ingredient wire gauze or perforated thin plate in the form of
scrolls or of layers like the leaves of a book.

OPINION OF THE (OURT.
Shepley, J.:
The defense in this case is based upon the alleged want of novelty in the

A few remarks upon .

IMPROVED RAILROAD TIE.

Alexander H. Campbell, Liberty, Ind.—This invention consists of a me-
tallic cross tie of double T-shaped cross section, of which the bottom
flange is cut out at the center. The tie is provided with sockets having
bottom wedges for wooden filling blocks, retained by a central key driven
down upon the wedge.

IMPROVED CUT-OFF OR VALVE FOR PUMPS.

Job Mansir, Richmond, Me.—This is a cut-off for the suction pipe of a
pump, which is capable of making connection with either of two branch
pipes, or both, as may be desired.

IMPROVED PIPE-CUTTING MACHINE.

Nehemiah Watson, Arcadia, R. I.—This invention consists, essentially,
. of a revolving circular saw, capable of cutting iron, and of a clamp for
grasping the pipe and holding the machine in place during the forward
feeding and cutting of the saw.

This the court gave him. ,

IMPROVED FLYING MACHINE.

Frank Barnett, Keokuk, Iowa.—This consists of a kite or horizontal sail
provided with a boat or basket for passengers, which is placed on wheels,
and is provided with propeller wheels for moving the apparatus, and with
a device for guiding.

IMPROVED PITMAN CONNECTION.

Joseph Warren Blood, Minneapolis, Minn.—This is an improved pitman
connection for that class of mowing and reaping machines that have a
hinged finger bar and tilting device. It is so constructed as to admit of
the different movements which occur while in operation without binding.

IMPROVED CIRCULATING DEVICE FOR STEAM BOILER.

Henry S Coleman, Chelmsford, Eng.—This consists in the employment

invention described in the letters patent granted to William Beschke and !
others, August 14, 1866, No. 57,245, ‘‘ for an improved methoc. of using ex-
plosive fluids for the production of light and heat,” and also upon a denial
of any infringement of the Beschke patent. The question of infringement |
depends upon the construction to be given to the Beschke patent.

n view of the state of the art at the date of the patent, as well as upon
what is clearly described in his specification and claimed in his claims, it -
appears to be clear that the invention of Beschke is described and claimed '
as consisting in a lamp. or can. or barrel, packed in part with an absorbent
or ﬁnelyfranulated material (excluding cand and_including sawdust, cot- .
ton, beads, shot, gravel, asbestos, and their equivalents), and over them
*‘a body of wire gauze or gorforuted thin plate, either rolled up like paper
scrolls or put flat togetherlike book leaves.”

The defendant sells a lamp for heating purposes, manufactured under
letters pattent irsued to Thomas W. Houchin, May 4, 1875, called Houchin's
patent pocket cook stove. The lamp is made of metal, and is filled with |
cotton covered with a layer of asbestos, or of porous fireproof cement of
which asbestos is an ingredient. The upper opening is covered with one
thickness of wire gauze. There is no tube as distingnished from the body |
of the lamp, and there is no “ body of wire gauze or perforated thin plate,
either rolled up like paper scrolls or put flat together like book leaves.”

Wherever in the Beschke patent wire gauze or perforated thin plate is
alluded to, it is in the form of a scroll or of layers, like the leaves of a
book, and after constantly regeating this description throughout the
})atcnt, and never using the words without some descriptlon of a scroll or
ayers, except in one instance, and then *“ wire gauze combined and shaped
as mentioned,’" the patentee adds, “ I disclaim also the simple use of mere
wire gauze or perforated thin plate not rolled up like paper scrolls or put
flat together like book leaves ** The wire gauze or perforated thin plate,
described in the claim of the Beschke patent, must be construed as refer-
ring to wire gauze or perforated thin plate rolled up like paper scrolls, or
put flat together like book leaves, as described in the specification, and
upon this construction of the claim in the patent the defendant does not
infringe.

Bill dismissed with costs.
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in a boiler of circulating tubes suspended within the tubes connecting the
two shells of the boiler. The raid circulating tubes are straight vertical
tubes of about half the sectional arca of the outer tubes, and extend up-
ward a short distance into the upper shell, and downward to the hottom.

: They are so supported as to be readily removable out of the way for clean-

ing the boiler, and for this purpose a rotating shaft is mounted, to which
in the upper shell all the tubes are connected, so that they may be raised
simultancously. The tubes are also constructed in two parts, one sliding
within the other.

IMPROVED WINDMILL.

William Ap Williams, Cambria, Wis.—The object here is to diminish

: the friction in the working partsof the mill, and thus enable it to be run

with a lighter wind than would otherwise be possible. The construction
is such that the leverage is the same when lowering and when raising the
pump rod.

IMPROVED BARK MILL.

Wilham F. Mosser, Allentown, Pa.—This is an improved mill for grind-
ing bark, provided with a safety device to prevent breakage should a for-
cign substance get into it. The breaker serves as a coupling, and is of
such strength as to drive the runner under ordinary circumstances; but
should any hard substance get into the mill, the collar will break and thus
prevent the mill from being injured.

IMPROVED TURBINE WATER WHEEL.

Nathan H. Gould, Oakfield Centre, Mich.—This is an improvement in
the class of water wheels having gnides for directing the water against the
buckets. The desk or surface of the throat plate is flat and smooth, so
that little impediment is offered to the free passage of the water through
the outlet holes, and the guides are so constructed as to aid materially in
directing the water at right angles against the buckets of the wheel.

IMPROVED BOOT AND SHOE SOLE TRIMMING MACIIINE.
William E. Forster and Willard C. Tolles, Nashua, N. H.—This consists

Inventors who are desirous of disposing of their patents would find it
greatly to their advantage tohave them illustrated in the SCIENTIFIC AMER-
ICAN. We are prepared to get up first-class wooD ENGRAVINGS of inven-
tions of merit, and publish them in the SCIENTIFIC AMERICAN on very
reasonable terms.

‘We shall be pleased to make estimates as to cost of engravings on receipt
of photographs, sketches, or copies of patents. After publication, the
cuts become the property of the person ordering them, and will be found
of value for circulars and for publication 1n other papers.

NEW MECHANICAL AND ENGINEERING INVENTIONS,

IMPROVED CAR AXLE BOX.
Faward L. Colman, Vandalia, Mo.—This relates to an improved car axle

box, with anti-friction and self-oiling devices; and consists of the journal :

revolving in an elongated box, which is made of a top and bottom section,
secured by bolted face and back plates. A number of friction rollers pass
around the journal and around a guide channel below the same, taking up
the ¢il by a bottom inlet from the outer box.

IMPROVED BRICK MACIIINE.

Thomas McNicholas, Memphis, Mo., assignor to himself and Thompson
Walker, of same place.—T'he moulds are similar to hand moulds, except
that they have notches formed in their bottoms to receive springs attached
to the bottoms of the channels in which said moulds slide, to hold themin

place exactly beneath the discharge holes in the bottom of the mud box, |

and prevent them from being drawn back by the withdrawal of the push-
ers. The drive wheel causes pushers to bring the moulds beneath the dis-
charge holes of the mud box, when the scrapersare in proper position to
force ont the clay. so that there may be no loss of time, and so that there
may be no break in the passage of clay into said moulds to form imperfect
or scamed brick.

IMPROVED LIFTING TONGS.

John T. Campbell, Rockville, Ind.—This is an improved device for 1lift-
ing, carrying, dragging, or otherwise handling logs, timber, lumber, rail-
road ties, stone, etc., which is so constructed that it may be readily ad-
justed, as the character of the work to be done may require. It consists
in a lifting tongs in which the handles are connected with the shanks of
the jaws with an adjustable and reversible joint.

IMPROVED HAIR SPRING STUD FOR WATCHES.

Francis M. Martin, Cambridge, Ill, assignor to himself and John A.
Hart, of same place.-—This is an improved hair spring stud for the balance
wheel of watches, by which the hair spring may be shortened or lengthened
with great facility, and adjusted higher or lower, so as to be placed at a
perfect level above the balance. The stud fastens to the hair spring with-
out changing the same at the least at that point, so that it retains equal
atrength all around and moves in perfect jsochronism. The invention con-
sists of a sturl, composed of a fixed and movable jaw, projecting down-
wardly, and clamped to the hair spring by a screw with tapering or eccen-
tric head. The jaws are made to fit the curvature of the outer coil of the
spring, 8o as to clamp the same without bending it out of its true shape.

IMPROVED CAR COUPLING.

Edward B. Middleton, Charleston, S. C.—When the carsare brought to-
gether, the projecting end of a hook enters the mouth of the opposite
drawhead, strikes the beveled portion of a catch, raises the laiter, together
with its rod, and engages with the shoulder of a recess, thus completing
the ‘“lock * automatically. The parts are hela 80 engaged so long asre-
quired by the gravity of the catch block.

of a revolving cutter in combination with a feed table and adjustable gauge.
The cutting knife is keyed to the shaft in such a manner as to be readily
i taken off for sharpening, and projects about the thickness of the sole or
heel above the table on which the boot or shoe rests. The table is pro-
! vided at the front part with a straight or concave throat plate, on which
. the =ole or heel of the shoc rests when being exposed to the action of the

knife. The shoe is run along the gauge, which bears against the upper of
" the shoe, the heel or sole being turned on the throat plate and trimmed off

by the cutter.
— i — —— -

NEW MISCELLANEQOUS INVENTIONS,

IMPROVED ICE CREAM FREEZER.

John Salter, Baltimore, Md.—This invention relates to an improvement
upon that form of ice crcam freezer having a stationary scraper in a re-
: volving cylinder, which scraper is held stationary by its connection with a
" top plate, while the cylinder is revolved through a horizontal shaft with

a bevel wheel that engages with corresponding beveled tecth on the top or
cover of the cylinder. The improvement consists mainly in making the
horizontal drive shaft hinged or jointed, and fixing its outer extremity in
an outside independent bearing, so that the inner portion of the shaft with
its bevel wheel and the top plate of the freezer may be together lifted off
the tub and supported away from the same whenever it is desired to remove

the cylinder or inspect its contents.

| IMPROVED FILTERING APPARATUS.

' James Gainey, Augusta, Ga.—It consists of an adjustable plunger, to
; effect the compression of the filtering material in adapting the device to
! filter under varying degrees of presgures, in combination with the means
. for passing the water through the filtering chamber in the opposite direc-
tion to cleanse the filter without reversing the position of the same. Italso
further consists in locating an expansible spring directly in the filtering

material, o that when the pressure of the plunger is relieved the move- .

" ment of the spring in expanding loosens up the filtering material to adapt

it to be thoroughly cleansed by the passage of the water through it. The
| apparatus is designed to be used in both double and single form, and is
Lndnptcd to all kinds of filtration, but more especially to the filtering of
. water for houschold purposes.

IMPROVED LADLE FOR METAL FOUNDING.

William Fawcett, Omaha, Neb.—In the manufacture of car wheels, iron
of high specific gravity has to be used in order to procure the neccessary

| depth of chill.  In wheel foundries a large ladle holding from five to ten !

" tons of molten metal is placed in front of cupola and allowed to run full
before pouring off. During the time of melting and casting, the hard,
dense, and close metal will settle to the bottom by its own gravity, while

. all impure and light metal will rise to the surface. The wheel cast with

} metal from the top cannot have the proper chill, while those cast from the

" bottom iron are so hard and brittleas to be unsafe to be placed under a

i passenger car. By drawing the metal first from or near the bottom, a uni-
form chill is procured all through the heat, and to this end the invention

: consists in constructing the ladle with a vertical conduit in the side there-

i of which opens into the bottom of the ladle, so that as the latter is tilted
the purer and denser metal at the bottom of the ladle passes up said con-
duit and discharges first into the mould, leaving behind the lighter metal
and the scoria floating in the top of the ladle.

IMPROVED SAFETY POCKET.
Frederick Wendt, Utica, N. Y.—This consists of a pocket having a
small interior pocket of the inner top part, in connection with a top flap,
fitting into the small pocket, so asto close or open the main pocket.
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IMPROVED ROWLOCK.

William Spelman, Portland, Me.—This oarlock is 80 constructed as to
. diminish the friction between the oar and lock. It is made square, with
its corners cut off, and there is an opening in its rear upper corner for the
blade of the oar to be passed through. It is journaled to a block which is
suitably pivoted to the gunwale.

IMPROVED HOP DRYER.

Samuel R. Templeton, John C. Templeton, and Josecph H. Templeton,
Brownsviile, Oregon.—This is an improvement in the class of drying appa-
ratus in which a furnace and fan blower are combined, the one to impart
heat and the other to impel the heated air through or in contact with the
substance to be dried. The hops to be dried are placed upon a cloth, laid
upon racks in layers of any desired thickness, so that the hot air may be
forced up through them, expelling the moisture and drying the hops
quickly.

IMPROVED REAR SIGHT FOR FIREARMS.

Charles F. Robbins, Brooklyn, N. Y.—This is a gauge for adjusting the
rear sights of rifles from a zero point to the maximum of windage, at either
right or left hand.

IMPROVED VERMIN TRAP.

Jean M. A. Berger, Charleston, S. C.—This consists of a frame or hase
of willowware, provided with boards having proper interstices attached to
; cross strips in close proximity to the willow frame. The trap is placed in
" position ecither at the head or foot end of the bed, or between the mattress

and slats, or between bedstead and bedding, or at any other place where
' the insccts are apt to congregate. The bugs, roaches, or other vermin are
attracted by the large number of recesses and cavities of the trap, and are
fond of hiding in the same.

IMPROVED CIGAR CUTTER.

H. Friedrich Schultze, Philadelphia, Pa.—This is animproved device for
cutting off the points of cigars by the use of one hand only, the tips being
dropped into a storage receptacle. It consists of a storage receptacle hav-
ing a swinging and guided lid, with gauge holes for the points of the cigars,
and resting on a spring cutting-knife, that passes below the gauge holes
and cuts off the points by pressure on the lid.

IMPROVED FOUNTAIN PEN.

Henry N. Hamilton, White Plains, N. Y.—This fountain pen is so con-
structed that it may receive and hold enough ink to write one or more
pages of manuscript. It also may be adjusted to let down the ink more or
less freely, and it may be carried in the pocket, if desired.

IMPROVED ENGRAVING MACHINE TABLE.

Augustus E. Ellinwood, Garrettsville, 0.—This is a table for holding the
patterns or forms used in engraving machines by means of an elastic lip,
secured in a groove in the table, which reccives one of the edges of the
pattern, and a longitudinal slot thatreceives a lip formed on the otheredge
of the pattern.

IMPROVED SHOTBAG AND CHARGER.

Thomas J. Jolly, Etna, Mo.—By this shotbag and charger any given
quantity of shot may be uniformly and quickly taken out from the bag for
the purpose of loading shotguns. The bag has a perforated bottom and a
sliding pivoted plate, with a downward extending tube, having a bottom
flange, interior charger, and plug fitting into the bottom hole to close the
same and lift the charger.

IMPROVED BOOT OR SHOE.

Thomas J. Greenwood, Warren, Ill, assignor to himself and Thomas D.
Thornton, of same place.—This is an improved scamless-back shoe. It
has a quarter, which is cut of one piece of leather, along a center line and
symmetrical curved side lines, and with holes near the: highest point of the
instep, to produce front sections and back tongue. The front sections are
spread or sprung forward, and a top quarter of corresponding shape is
placed between the same and stitched to the edge of the quarter. In this
manner a shoe with scamless back is produced that may be made with any
style of top quarter or vamp.

—— et —

NEW TEXTILE INVENTION.

IMPROVED STOP MOTION FOR LOOMS.

Fred.Christen, Homestead, Iowa.—The object of thisinvention is to pro-
vide a simple and effective weft stopping device for fancy looms using
two or more colors of thread. It consists in a novel arrangement of fin-
gers, between which the filling passes as it runs out of the shuttle, one
series of which, on the breaking of the filling threads, moves so as to
actuate a stopping device. The improvement is designed for that class of
looms that weaves fabrics from threads of several colors, which are intro-
duced into the warp insuccession; and it is intended for stopping the loom
or the pattern-forming mechanism of the same.

—_—— et r———

NEW AGRICULTURAL INVENTIONS.

IMPROVED STUBBLE GUARD FOR PLOWS.

Benjamin F. Phillips, Lowden, Iowa, assignor to Nicodemus Henry, of
same place.—This is an improved device for clearing a plow of stubble,
. weeds, and othertrash. By it the plow can be cleared by the plowman
while standing erect in his place, and without stopping the team. Itis a
pivoted bar, attached to the beam, having pronged ends which rest on the
mouldboard. It is operated by a suitable lever.

IMPROVED CULTIVATOR.

John Rhodes Tilley, Demerara, British Guiana, South America.—The
new features include means to enable the plows to be raised from and

owered to the ground, and adjusted to work at any desired depth in the
" ground. Also devices whereby the cutting knives are given a slow rear-
ward motion beside that caused by the forward progress of the machine.

TMPROVED STRAW CUTTER.

Eric M. Hesselbom, Riceford, Minn.—This machine for cutting stiaw
and hay for feed for stock is so constructed that the straw or hay will not
be fed forward when the knives are cutting. It may be readily adjusted
to cut the feed coarse or fine.

I

IMPROVED SULKY PLOW.

Albert A. Fowler, Plano, Tex.—This invention relates to the construction
and arrangement of parts whereby the tongue and connected devices may
: be adjusted laterally according to the number of plows employed at one
time, or according to their respective positions when used; also, whereby
the plow beams are held rigidly parallel, although adapted for adjustment
laterally and allowed free vertical movement.

-G +—
NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

IMPROVED METHOD OF FORMING BLANKS FOR BOOTJACKS.

Henry A. Brown, Toledo, O.—This consists of taking a continuous strip
of wood of suitable length, and of the width and thickness of the main
piece of the common bootjack, and cutting thesame alternately at suitable
. oblique angles, 80 as to produce separatc pieces with tapering ends and a
| thicker intermediate point or seat for the cleat. The tapering ends of the
bootjack allow the more convenient packing for shipment.




JuNeE 23, 1877.]

Srcientific Qmerican.

395

Business and Lersonal,

The Charge for Insertion under this head is One Dollar
a line for each insertion. Ir the Notice exceeds four
lines, One Dollar and a Half per line will be charged.

Spy Glasses and Telescopes of all kinds and prices.
Lenses for making the same, with full directions for
mounting. Illustrated priced circular free. McAllister,
Manufacturing Optician, 49 Nassau St., New York.

Recliable Oak Leather and Rubber Belting. A spe-
cialty of Belting for high speed and hard work. Charles
W. Arny, Manufacturer, Phila., Pa. Send for price lists.

How to make Violins—Write J.Ranger,Syracuse, N.Y.

Shaw’s Noise-Quieting Nozzles, for Escape Pipes of
Locomotives, Steamboats, etc. Quiets all the noise of
high pressure escaping steam without any detriment
whatever. T. Shaw, 915 Ridge Ave., Philadelphia, Pa.

Reliable information given on all subjects relating to
Mechanics,Hydraulics, Pneumatics,Steam Engines, and
Boilers, by A. F. Nagle, M.E., Providence. R. I.

For 13, 15, 16, and 18 in. Swing Screw-Cutting Engine
Lathes, address Star Tool Company, Providence, R. I.

For Sale.—Second-hand 4 Sided-Moulder, with about
300 knives; good as new; price $500. T. R. Bailey, Agt.,
Lockport, N. Y.

Will AL T. S., who advertised June 9 for a Manufac-
turing business, address Box 1021, Providence, R. I.

Wanted—A partner with about $7,500 in a Manufac-
turing concern; no competition; will pay 25 to 30 per
cent.oninvestment. Address E. Y. M., Pittsburgh, Pa.

Combined Miller and Gear-Cutter; capacity large;
almost new; a bargain. C. A. Conde & Co., Phila., Pa.

For Boult’s Paneling, Moulding, and Dovetailing Ma-
chine, and other wood working machinery, address B.C.
Machinery Co., Battle Creek, Mich.

John T. Noye & Son, Buffalo, N. Y., are Manufactur-
ers of Burr Mill Stones and Flour Mill Machinery of all
kinds, and dealers in Dufont & Co.’s Batting Cloth.
Send for large illustrated catalogue.

Stecel and Iron Set Screws, manufactured by L. F.
Standish & Son, New Haven, Conn.

Electric Gas Lighting Apparatus, applied to public
and private buildings. The latest improvements. A. L.
Bogart’s patent. Address 702 Broadway, N. Y.

Patent Taper Sleeve Fastening and Wooden Pulley
Works are now in full operation. Orders solicited. Sat-
isfaction guaranteed. A. H. Gray, Erie, Pa.

Painters, etc., get circular, prices, etc., of New Metal-
lic * Wiping out ”” Graining Tools; 75,000 now in use. J.
J. Callow, Cleveland, O.

Removal.—Fitch & Meserole, Manufacturers of Elec-
trical Apparatus, and Bradley’s Patent Naked Wire He-
lices, have removed to 40 Cortlandt St., N. Y. Experi-
mental work.

Power & Foot Presses, Ferracute Co., Bridgeton, N. J.

For Best Presses, Dies, and Fruit Can Tools, Bliss &
Williams, cor. of Plymouth and Jay Sts., Brooklyn, N.Y

Lead Pipe, Shect Lead, Bar Lead, and Gas Pipe. Send
for prices. Bailey, Farrell & Co., Pittsburgh, Pa.

Hydraulic Presses and Jacks, new and sccond hand.
Lathes and Machinery for Polishing and Buffing metals.
E. Lyon & Co., 470 Grand St., N. Y.

Solid Emery Vulcanite Wheels—The Solid Original
Emery Wheel —other kinds imitations and inferior.
Caution.—Our name is stamped in full on all our best
Standard Belting, Packing, and Hose. Buy that only.
'The best is the cheapest. New York Belting and Pack-
ing Company, 37 and 38 Park Row, N. Y.

Steel Castings from one 1b. to five thousand lbs. In-
valuable for strength and durability. Circulars free.
Pittsburgh Steel Casting Co.. Pittsburgh, Pa.

For Solid Wroughtiron Beams, etc., see advertise-
ment. Address Union Iron Mills, Pittsburgh, Pa., for
lithograph, etc.

Split-Pulleys and Split-Collars of same price, strength
and appearance as Whole-Pulleys and Whole-Collars.
Yocum & Son, Drinker st., below 147 North Second st.,
Philadelphia, Pa.

Small Fine GrayIron Castings a specialty. Warranted
soft and true to patterns. A. Winterburn, 16 and 18 De
Witt St., Albany, N. Y.

Articles in Light Metal Work, Fine Castings in Brass,
Malleable Iron, &c., .Japanning, Tinning, Galvanizing.
Welles’ Specialty Works, Chicago, Ill.

Book Binders’ Case Binding Machine. Send for illus-
trated circular. Frank Thomas & Co., Cincinnati, Ohio.

Skinner Portable Engine Improved, 2 1-2 to 10 H. P.
Skinner & Wood, Erie, Pa.

Yacht and Stationary Engines, 2 to 20 H. P. The best
for the price. N. W. Twiss, New Haven, Conn.

All nervous, exhausting, and painful diseases speedily
yield to the curative influences of Pulvermacher's Elec-
tric Belts and Bunds. They are safe and effective. Book,
with full particulars, mailed free. Address Pulvermacher
Galvanic Co , 292 Vine st., Cincinnati, Ohio.

To Clean Boiler Tubes—Use National Steel Tube
Cleaner, tempered and strong. Chalmers Spence Co.,N.Y.

Territory, on a Useful Household Article, given away
free. Address Ezra I'. Landis, Lancaster, Pa.

More than twelve thousand crank shafts made by
Chester Steel Castings Co. now running; 8 years’ constant
use prove them stronger and more durable than wrought
iron. See advertisement, page 398.

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

Emery Grinders, Emery Wheels, Best and Cheapest,
Hardened surfaces planed or turned to order. Awarded
Medal and Diploma by Centennial Commission. Address
American Twist Drill Co., Woonsocket, R. 1.

C. N. will find a table of the prices of met-
tals on p. 169, vol. 383. As topewerful cxplosives, see p.
2,vol. 34. As tothe most deadly poison, see p. 155, vol.
31.—A. K. will find something on the properties of se-
lenium on p. 241, vol. 30.—C. C. C.is informed that the

Textile Manufacturer is published in Manchester, Eng- |

land.—G. H. W.’s query was answered under the in-
itials G. H. M., p. 268, vol. 36.—A. A. can calculate the

horse power of his engine by the formula given on p. | chloride of lime (hypochlorite of calcium), or carbolic
33, vol. 33.—F E.M.will find something on removing | acid.

moles or freckles from the face on p. 374, vol. 32.—J. A. . o
McN. will find an explanation of the apparent variation (10) E. M. L. asks: How can I utilize small
scraps of tortoiseshell? A. Small pieces of good tor-

in the size of the moon’s disk on p. 305, vol. 3+.—B. L. . o
D. should use crude or pure rubber in the preparation of ' toiseshell may be Jonfed 80 as to ?orm one large appar-
marine glue.—C. W. L will find directions for removing "ently seamless piece in the following manner: Slope off
mildew rrom cloth on p. 250, vol. 34.—R. should consult | the margins ot the shells for a distance of about a quar-
his family physician.—-D. S. R. will find on p. 20, vol. | ter of an inch from the edge. Then place them so that
30, directions for deodorizing cod liver oil. —W. C. R.’s ! the m.argim? overlap one another; and thus arranged put
query as to gas cylinders for calcium light is answered | them O DICES and ROTICESCHT boiling water for
on p. 380, vol. 36.—S, A. M. will find that the claims of | SOm¢ time. The pieces by this means become so per-
the Keely motor people are fully exposed on p. 400, vol, | fectyy united that the joint cannot be seen. The filings
32.—P. W.’s query as to weight ncar the surface of and | and very small scraps may be softened in hot water and
in the depths of the ocean is answered on p. 363, vol. 36, | consolidated by hydraulic pressure in metal moulds.
—J. C. B. will find good tables of logarithms in Culley’s | Protracted heating of tortoiseshell darkens it, and
“Handbook of Telegraphy.”—J. L. C. will find direc- ’ greatly lessens its beauty.

tions for building an aquarium on p. 90, vol. 30.—G. C. (11) J. H. B., of Leeds, England, says: I

will find directions for tempering small drills on p. 85, require a peculiar kind of cement. I have used plaster

vol. 33.—T. J.S. S. will find a formula for the width of : . . .
e ] h 1 I
belts on p. 58, voL.27.—dJ. G. K. will find the address of °L »ors and white lead, which, when moulded and hot

ressed, forms into a very hard substance: butit rubs
the inventor of the calculating machine in the article P i . y A
e . - . . off on to fabrics when being pressed on to themin a
describing it.—£. L. L. F. will find an article on water- . .
. . chamber containing stecam. Can you suggest anything
melon sugar on p. 191, vol. 25, —C. P. will find full parti- 5 . .
) that will keep the white from rubbing off? A. You
culars as to the Great Eastern steamship on p. 346, vol.

31.—S. A. E. will find something on utilizing mica on /might try a wafsh O:I strong alum i‘lﬂgtm;]" Pe:lhap?ﬁ
p. 241, vol. 34. better ccment for the purpose wou e that made wit

‘ lime and albumen. Slake freshly burnt lime with boil-

(1) J. says: You recently informed a cor |ing water; this occasions it to fall to a very finedry
respondent that you knew of no better way of pouring powder, if excessof water hasnot been added. White
a Babbitt metal box, where the box is solid instead of Of egg or blood albumen should be intimately mixzed by
being in halves, than by wrapping paper around the beating with an equal quantity of water; and enough of
shaft to allow for shrinkage of the Babbitt metal. This . the lime powder should be added to form a thin paste,
slovenly plan has two objections. The paper is too " which should be used speedily, as it soon sets. This is
thick to make the proper fit,and the metal shrinks on 2 valuable cement, possessed of great strength, and ca-
the paper and makes the box difficult to remove after | pable of withstanding steam or boiling water.

pouring. Neat workmen warm the shaft and coat it 12) M A says: We have a lot of p]ated
with soap. But I have seen workmen make use of a i . bluish 1 R
lan so simple, so perfect, and so novel that 1 think it spoon that are discolored with a bluish purple cast re-
e i L S i sembling that on temperedsteel. We fear to injurcthe
worthy thename of a wrinkle. It is simply to place the olish. Can vou tell us how to clean or remove the
box horizontally, pour it half full, and let 1t cool. Then . P - y u e : . N
pour the other half. The result is a sohd box in halves color without injuring the palish? A LTG0 o)
The metal will be found to fill the casting solidly and ) pro.bably du(.z to the formation of u.ﬂl o of sul-
not to have shrunk on the shaft phide of silver. This may be removed by dipping for a
* moment in strong nitric acid, and then washing imme-
(@) J. 0. C. says: I have a wood lathe, bed diatelyin running water, If th‘e silver i permitted to
made of 41¢x14 inches oak timber, head and tail stock of | remain in contact w1t'h the acid for ‘more .tht.m a mo-
wood, with a cast steel head spindle with 134 inches ment or two, the polished surface will be injured, so
bearing, 4 inches long. In turning wagon hubs, the that it is preferable to rub off the film with a little finest
lathe runs smoothly and without jar. Please let me | tripoli powder and a piece of chamois skin or a soft
know if I can turn 1ron on the lathe by using a hand | brush.

LU S G (13) C. W. G. asks: How do you account
(3) G. H. asks: What particular bones of | for the fact that some of the genuine fifty and twenty-
the whale supplies uswith the article of commerce | five cent pieces have not the ring of true metal? I
known as whalebone? A. Whalebone is not, as its | sometimes see coins that, when thrown upon a counter,
| name might seem to signify, obtained from the bones of | sound like lead; and yet they stand all the other tests,
i the whale, but from a substance which forms a substi- | and are to all appearances genuine silver coin. A. It
tute for teethin the Greenland and other whales. This | may be attributed to some flaw, crack, or strain due to
l substance consists of flat plates or blades, hanging from | distortion. Most of the non-sonorous coins in circula-
i the sides of the upper jaw (occupying the position of | tion are not genuine.
. teeth in other animals). They are usually about 300 in
Inumber on cach side, and are arranged parallel with
i each other, at right angles to the jaw. They are usually,
at the middle of the jaw, about 9 feet in length. A
full sized Greenland whale yields about 1 ton of these.

(4) W. E. G. asks: At what part of the crank
stroke of an engine should the slide valve open the
ports? A. The port should be about % inch open when
the crank 1s onthe dead center.

(14) P. M. B. asks: How can I remove an
oil stain from granite, caused by ‘having left some
fresh oiled putty on the same? A. Moisten the spot
with bisulphide of carbon, and immediately cover it
withdry pipeclay or kaolin,

(15) E. P. H. says: I have a bronze mirror,
and it has become dull and a little defaced by handling.
I cannot find anything that will restore the polish. Can
you tell me what to do with it? A. Rub it over with a
cloth moistened with dilute sulphuric acid; wash with
water, dry, and polish, first with finest tripoli, and then
with putty powder on a piece of chamois skin.

(16) A. C. A. asks : How can flowers be
wrapped up so that they can be sent by mail without
wilting? What is the best way to send roots and plants
by mail? A. Dip them for a moment in dilute glycerin
and pack loosely in cotton (moist) in small pasteboard
boxes. Roots or bulbs should be wrapped as tightly as
possible in a strip of clothmoistened with a mixture of
about 1 part glycerin to 3 parts water, and packed in
small pasteboard boxes.

(5) G. W. S. says: I am about completing
an 1nvention that requires the use of a small cord,
not to exeeed 114 inches in circumference. I would
prefer that it should be 13§ inches in circumference,
and desire 1t to sustain strains of at least 400 1bs. Ido
not think wire can be made to answer, and wish to know
whatis the best material ina rope or cord of the two di-
mensions? What are the breaking and safe strains of
! such cords? A. Good hemp rope, of either size men- !
‘tioned, can be made of the requisite strength. Silk
" cord can be made much smaller. You should apply to
manufacturers for prices.

(6) H. B. says: I am engaged in file cutting
and have considerable troublefrom the files cracking in
‘ tempering. In 170 gallonsof water used for tempering,

I use the following ingredients: 14 pint oil of vitriol, 14

b. alum, !4 Ib. borax, !4 lb. prussiate of potash, and
‘ have the water salted so that a potato will float on it.
What additional ingredients must be used, or what can
be done to preventthe files cracking? A. Your files are
probably heated too high. Try heating lower, and dip
vertically.

() F. S. says: We have a four horse power

! caloric engine, which we would like to run with oil. We

now run it with anthracite coal, which costs us $10 per

. ton, and the air passing through the fire deposits so

" much gritin the cylinder as to cut out the packing ring

| and the cylinder mma short time. Which would be the

cheapest, coal oroil? And if the latter, which would be

the best kind of 0il? A. We advise you to confer with
the manufacturers.

We have acistern built in clay ground; after having
finished it, we found that water had made its way in.
i Thinking that it was not cemented enough, we put on 6
i or 7 coats; but water still comes through. What can be | make it smooth again? A. Cover it on both sides with
_ done with it? A. We could not tell without knowing : bibulous thin blotting paper, and pass a warm iron over
| more particulars. If there is a spring in the neighbor- | the reverse side until it is properly smoothed.

" hood, it may be necessary to give it another outlet. e s s
| 'We have an iron roof on our factory which sweats in (1) M B. H. says: I am sprl'nklmg the
frosty weather, the sweat dripping down on the ma- | Streets with a 300 barrel tank, from which I fill my
chinery. What can we put on to prevent it? A. You wagon, whlchho}ds 19 bnrr.els water. Can you tell me
should either ventilateand heat the building moreef- | 1OW much chloride of caleium would be necessary to
fectually, or cover the iron with gome non-conducting k'eep the dust down. going over the ground two (31' three
| material. times a day? Would it be better to put the chloride into
| the large tank or the small one? A. We think the
‘ 8) C. H. M. says: I have a 12x14 inches | gmallest quantity to be used is about 1 1b. to the barrel
engine. The steam follows the valve 101nches. Iam | (=14 oz. to 1 gallon). If you can make sure of its com-
about putting in new valves, and am thinking of using ' plete solution, you had better add it in the small
more lap so as to make the valve cut-off earlier. Of | tank.
; course the exhaust will open the same, but will close
. earlier, unless I make it open very early. I want to
. know whether there will be any gain in so doing? A.
' You will gain by giving your valve sufficient lap to cut
off the steam at about 34 stroke.

(17) C. H. says: Can you give rull particu-
lars of the preparation of powder paper? Would it ex-
plode under pressure, without ignition? A. Itis very
probable that it would. We have not tried the experi-
ment.

(18) T. H. L. asks: Do all animals above
fishes perspire through the entire surface of their bod-
ics? A. To a greater or less extent, this is, we believe,
the case with all of the higher animals.

19) R. S. H. asks: What will take the
stain of apple juice out of white cambric muslin? A.
Rub the spots well with strong alcohol, and then moist-
en with a little very dilute sulphuric acid (1 part acid to
20 parts water), and cover with moist bleaching powder
(chloride of lime) until the spots disappear. Finally,
wash well with soap and water.

(20) W. H. J. says: I have a parchment
diplomathat has hung against a brick wall till it hasbe-
come wrinkled from gathering moisture. How can I

(@2) C. T. L. says: In making fly paper, I
wish to put a preparation of sticky materials on calen-
dered writing paper. On one side, I put an extra siz-
ing of glue; but I cannot spread it evenly, and it stains
through the paper. A. Use a sizing of a thin solution
of shellac in borax, or dip the paper for a moment into
a solution of beeswax in methylic alcohol, and then pass

[ (9 T. R. W. asks: What is the best disin-
. fectant for kitchen drains, cesspools, etc.? A. Use
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it between hot rollers. The sheets may then be giue-
sized by layingeach sheet, face downward, on the sur-
face of the bath,

(23) H. M. H. asks. Whatare the chemical
changes produced on the photographic plate from the
time the collodion is flowed on to the time the fixing so-
lution is washed offf And what are the lights and
shades composed of before and after the plateis fixed?
A. Upon putting the collodionized plate intothe silver
bath, the jiodides or bromides contained in the collodion
cause a precipitation of insoluble iodide or bromide of
silver on the collodion. On exposing this to light, a par-
tial recuction of these salts ensucs wherever the light
strikes it—the stronger the light the greater the reduc-
tion—and this reduction is in so far completed by the
action of the developer that the parts exposed to light
become insoluble in the fixing solution (hyposulphite of
soda or cyanide of potassium). Before fixing, the shades
are composed of basic salts and oxide of silver, the
lights of unreduced salts. In the fixing bath all of the
unreduced salts are dissolved out, while the rest re-
mains unchanged. The lights in the finished negative
are therefore the transparent portions.

(24) F. P. asks: How can an aqueous solu-
tion of Liebig’s extract of beef be prepared? A. Dis-
solvelpartextract in about30 parts warm water.

(25) H. L. C. says: I wish to make some
permanent U magnets of cast steel, of 34 x 1 inch bar.
They are to be 7 inches long, and capable of supporting
8or 10 lbs. Can I charge them by using an 18 by 1inch
round iron formed into a U shape, and wound with 75
feetof No. 14 cotton-covered wire, with battery power
consisting of two Hill cells? A. Yes, but one Grove or
carbon cellwould answer better.

(26) B. says: I bave a cistern which is
madeinclay ground; and it lets in water through the
cement, and makes the rain water hard. It has 6 or 7
coats of cement, and still the water comes through. What
is thereason, and how can I prevent it? A. No kind of
cement that is mixed withwater can be depended upon
absolutely to make a lining impervious to water. You
require an asphaltic cement put on in several coats, and
fortified and loaded down with a brick or concrete bot-
tom and sides, to keep it in place, so as to resist the
pressure of the exterior water when the cistern is not
filled.

(R7) F. D. H. asks: In connecting the coils
of an electromagnet, which are the proper ends of the
wire to join, those nearest the cores or the outside ones?
A. It is usual to join those nearest the core.

28) J. C. W. asks: How can I build a hot.
house of lumber, for flowers in the winter? A. Locate it
80 as to harmonize with surrounding buildings, but place
it so as to front either south, southeast, or east. Let the
front wall be 2 feet above the ground, and the rear wall
sufficiently high to give the glass roof a slant of 45°—the
height depending upon the width of the building. If
the soil is dry, the floor may be sunk 2 feet below the
surface of the ground by excavating to that depth. If
you have stone, build foundation walls 18 inches thick
up to 6 inches above surface of ground, lay silis around
and set your posts about 4 feet apart, their size being 4
by 4 inches. Cover the front and rear, both on the ex-
terior and interior, with tongued and grooved boards,
and pack the 4 inch space between the boarding with
dry sawdust or wood shavings rammed close. If youhave
no stone, use locust or chestnat posts, driven well into
the ground and sawed off level for the siil. Make your
rafters of sufficient size to suit the width of the build-
ing, and placed so as to properly receive your glass
frames, and provide in the 2 feet wall at bottom, and in
the upper row of sashes, a ventilating shutter to every
other opening between the rafters. Put the door in the
warmest end, and construct the ends of glass. To pro-
vide against scvere weather, procure a hot water green-
house stove and pipes, and set the same according to
the directionsgiven,

(29) J. W. S. says: A house that cost
$15,000 caught fire from a chimney; the gas hadcaten
the mortar away from the bricks. Is there anything
that can be put in mortar that will counteract the effects
of the gas? A. Make your mortar of lime and clean
sharp sand (no clay or loam); make the walls of the
flues fully 4 inches thick, and fill the joints of the brick-
work with the mortar properly, and there will be no
dangerof the gas eating through the mortar to set the
house on fire.

(30) J. J. says: A large reservoir 20 feet
deep,?2 milesfrom town and 200 feet above town, has
two pipes equal in size and length. One is inserted at
bottom of lake or reservoir, the other near the top; and
both are led to the same point in town. Which would
supply water firstor run the most? What would be the
difference if the top pipe were connected to a small box
three feet square which is kept supplied with water at
the same height as the reservoir? A. The head of wa-
ter, or the pressure at the bottom of the pipe in town,
is the same in both cases, the only difference being in
the length of time that the supply would continue—the
pipe which connects near the top of the tank ceasing to
flow when the water subsides to that point, but the other
continuing until the tank is fully discharged.

31) B. &C. F. say: 1. We propose build-
ing a storehouse. We desire to know which is best,
brick or stone, stone being wiite sandstone of good
quality and the brick medium? A. The brick wall
could be laid up in less time than stone and would an-
swer of less thickness—it would therefore most likely
be more economical; it would also stand fire better. 2.
Which is best for roofs, tin or sheet iron? Should it be
painted? A. A roof of brightI C plate charcoal tin is
the best; and it should be painted 2 coats of best yellow
ocher paint.

(32) A. G. says: I got some small articles
for silver plating, and tried your recipe given on p. 299,
vol. 31, but without success. The articles are of a com-
position of tin, zinc, and lead or antimony, 1 to 2 inches
long and 14 inch wide. How can I succeed? A. Prob-
ably you were not careful enough in cleaning the ob-
jects. Try boiling and rubbing them in a solution of
caustic soda, made by boiling about 2 lbs. of common
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soda crystals with milk of lime, produced by slacking
14 1b. of quicklime with hot water well stirred: then
rinse them in afresh caustic soda or potash solution and
transferimmediately to the silver bath.

33) V. & G. say: 1. We cut off stcam at 8
inches on one end and 10 inches on the other end of onr
14x28 inches cylinder. Is this right? We findthat if
we make it cut off alike on both ends that the valve
opens wider on onc¢ part than the other. A. Itisim-
possible in a common slide valve to make the points of
admission cut off and release equal for each stroke; and
it is preferred to keep the points of admission equal. 2.
There is about 34 of an inch space between the cylinder
head and the fcllower. Would we save any steam to
make our cylinder head thicker and reduce this space?
And if so, how much space should there be? A. Yes.
About }f inch. 3. Isa variable cut-off valve, working
on tke back of the main valve, better than to varythe
cut-off of the main valve by raising or lowering one end
of the eccentricrod on an arm? A. It is considered =o.

(34) L. H. R. asks: 1. In electricity, what
is an ohm, and why is it so called? A. The ohm is the
unit of resistance in electrical measurements. It is
equal to the resistance of a prism of pure mercury, one
square millimeter in section, and 1-0486 meters long, at
0< C. Thenameohm was given the unit in honor of
Dr. Ohm, a celebrated physicist. 2. In chemistry,
which of the two metals, zinc and lead, has the greater
affinity for silver? A. Zinc.

35) A. H. R. says: I wish to make a pair
of waterproof pants, in which to work in water from 6
to 10 hours at a time, without getting wet through.
Will twilled cotton, thoroughly coated with raw oil, an-
swerthe purpose? Or is there any better coating? A.
No. Trya mixture of about 10 parts boiled oil and 1
part beeswax, thinned down so as to readily penetrate
the cloth. A better way is to usc a thin varnish made
by dissolving india rubber in bisulphide of carbon con-
taining about five or six per cent of absolute alcohol.
A very thin ceat of the varnish will answer, and is
cheap.

(36) J. K. T. asks: Is there any way to
shrink boots, which have been stretched while wet, into
shape again? A. We do not know of any.

How can I polirsh a gun stock? A. Put on several
good coats of shellac, rubbing cach one down when dry
with pumicestone, and finish with a fine linen wad kept
constantly moistened with thinalcoholic shellac and oc-
casionally a drop of oil.

(87) B. L. II. asks: Will you please inform
me of the process of marbleizing iron? A. See article
on enameling iron ware, p. 21, vol. 36. The variegated
colors may be produced by the addition of oxide of an-
timony, mangancse, and iron to the glazing, before the
final fusion. Thisalsoanswers W. M.

(38) A. R. S. asks: Iow can I get the im-
pression of an article in plaster of Paris without the ar-
ticle becoming set in the pia<ter? A.If there arcany
inward curves or angles in the model youcannot make a
correct cast of it atonce. For intricate work the model
must be in several parts, from each of which a separate
cast is taken; and then all of them properly joined to
form one mould. This subject has becn dealt with in
detail by Mr. Joshua Rose in late numbers of the Sci-
ENTIFIC AMERICAN. Where the undercut curves or
angles are not very sharp, it is sometimes possible to get
a cast in glue, which, being more elastic than plaster,
admits of a certain amount of compression and stretch-
ing inremoving the pattern. The water in which the
glueis dissolved is mixed with enoughglycerin to retain
the glue as a stiff jelly on cooling. The patterns are
carefully oiled before being brought into contact with
the glue. Fromthe first cast a second one, in glue, may
be taken, and from this, in turn, a plaster cast, thus
copying the first.

(39) T. W. asks: What is the best non-con-
ducting material (forheat) whether of animal, vegetable,
or mincral nature? A. Among substances of animal or-
igin, feathers, wool, hair, silk, ctc., are the best. Among
vegetable substances, charcoal, sawdust, shavings, cot-
ton, and dry fibers in general. All these, when dry, are
excellent non-conductors. Of mineral substances, as-
bestos, mineral wool, porous tiles, and clay bricks, also
slabs or bricks of porous infusorial earth, etc.

(40) N. M. W. asks: How can I clarify and
polish horn? A. It is usually first scraped, and then
rubbed down with emery powder and water, and fin-
ished with tripoli or rouge. In working horn, the bony
core should first be removed by soaking in cold water
for several weeks, which treatment loosens the core, so
that it may be pulled out. Boiling water temporarily
softens horn; and while soft it may be slit, and spread
out by pressure between hot iron plates.

(41) A. L. B. says: In one of your papers 1
see a statement of the effect of sulpho-carbonate of po-
tassium onthe eggs of the potato bug. Would the ap-
plication of this chemical to the fleld be likely to poison
the potatoes, so as to make their use dangerous? A.
No; but it may impart an unpleasant smell to some of
the tubers, if used excessively.

(42) Z. H. asks. 1. Can grain nickel be
melted in an ordinary furnace used for melling brass?
A. If the furnace is provided with a very good draught,
you may succeed in fusing small gquantities of it ata
time. It requires a very high temperature, and a long
exposurc in the furnace to get it liquid enough to run.
2. Will it run without an alloy? A. Yes.

43) A. L. S., Queensland.—Remit 16 shil-
lings sterling for SCIENTIFIC AMERICAN one year, which
includes postage.

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

J. M. B.—A. is properly an agate, of little value. B.
arc pebbles of milky quartz and flint.—W. J.—Itis a
clay containing a considerable amount of infusorial
silica. It is an excellent article for polishing pur-
poses, and, if properly washed, might prove mar-
ketable.—J.H.C.—No. 1i8 an indurated clay, contain-
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ing much oxide of iron. No. 2 is a piece of red jasper, ! Bridle bit, F. B. Kuehnhold
No. 8is a felspathic rock, containing small specks of | Broom, A. Stephen
iron pyritesand chalcopyrite (sulphide of copper). No. | Brush, R. W. Champion ..
4is nodular pyrites (marcasite). Seep 7, vol.36. None DBrush handles, making, J L. Whiting .
of the specimens are valuable.—H. W. S.—It is mostly ?uckle, belt, W. Rocraer........... NS
. N N ! Bung and bush, combined, E. Rodier
magnetic pyrites (pyrrhotine).—M. S.—No. 1: The coat- Butter worker, Cornish & Curtis.
ing contains manganese and very probably zinc. No. 2 | Butter worker, G Ridler
is an carthy oxide of cobalt—a variety of No. 1. No. 3 | Cane and pipe, Hirsch & Ettinger
is gneiss rock with sulphide of iron. No. 4 is magnetite. ‘ Car brake, I. R. Oakford
—F. . P.—A is apiece of hornblende. B is gncisr i Car coupling, P. Hien...
rock, with a few iron garnets. The crystal is calcite— | Car coupling, E. B. Middleton.
carbonate of lime. —~M. W. R.—It is mica schist (a sili- - Car coupling, G. M. Thompson.
cate of potash, alumina, magnesia, and iron) with chlo- ‘ Ej‘“i pL“SI:cr‘ '(]j i I(;earhnrt..
rite (a hydrous silicate of magnesia, iron, and alumina). Cz; :t:i:tg:' L- R;ls;;;‘;’ey"
—K. I R—They are pebbles of flint, common agate, . Garstarter, G. M. Thompson
chalcedony, and quartz. We do not consider them val-' Cuging spear, F. J. Fox (1)...
uable. Such pebbles can be found on most sca shores. : Casting, composition for, A. Kiescle
It is impossible for us to say where the pebbles came | Chair, ¥. i FKoster
from, or where simiiar ones could be tound in quanti- | Chair back and seat, H. C. Knowlton .
tics. We have seen magnificent agates from the Pacific  Chair, folding, H. Closterman, Jr
coast, and we understand that they abound near San Cbair, nursery, J. C. Wheeler ..
Diego, Cal.- E. E. E.— It is not coal, buf clay contain- ; 8]"“"" reclining, H. §. Smith
N k . hange box, O. White ...
inga iarge amount of carbon.—C: A. M.-It1s a wax,
called by dealers Carnauba wax.,
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.. 190,692
.. 190,859 '
.. 109,689 ,
... 190,858
.. 190,77
.. 190,931
. 190,848
190,833
190,900
. 190,930
7,615

190,769

Churn, D. C. Chadwick.. e
Churn, reciprocating, E. Brough
. Churn, reciprocating, J . Clinedinst
M. B. & R., of Melbourne, Australia, say: | Cider press, S. M. Ellis
The greatest enemy that the fruit gardener has to con- | Cigar, M. Gelston
tend with in this colony is the sparrow, and it scems a ‘ Cigur cutter, H. F. Schultze.
matter of great wonder that no means have yet been in- - Clawbar, C. A. Miller.........
troduced to stop its ravagzes. Those who have not had Clowmg_’“l’ topsails, \‘V. H. Daro
90111nr demonstration would .scarccly credit that.thcx:]e ?:;::: [:111;10;1{“;]0 gi.“;.cilammcr .................. : .
little creatur s could comml.t such havoc. _Scttlnln,r,r m( Coin wrapper, G. Rettig
flocks upon the choicest fruit trees, they will quickly * oorggerew, M. L. Crannell
completely denude them of every particle of ripe fruit. " Corn planter, J. Rand.....c...ovvenennen..n.

........ . 190,734 “
- 190,305 |
190,713
100513 |
.. 190784
oo 190557 |
. 190,831
. 190,371
190,080
190,93 |
. 190,669 |
190,900

Iere is an opportunity for the ingenious American to . Corn plarter, ete., L. E. Williams.................. 190,944
distinguish himself by inventing some contrivance to ' Corn planter attachment, . R. Cunningham .... 190,830
prescrve the trees from their ravages. Of course thein. | Corn sheller, E. S. McEwcq ........................ 190,721 ‘
vention mustalso have the merit of cheapness, so as to | Cotton chopper, etc , E. C. L. Bridges............. 190,815,

| Cradle, J. L. Butler....... voviiiinnnnne, . 190,817

bring it within the reach of all classes.

s T | Cultivator, J. R. Tilley .... ... . . 190,796 |

MU i IVE ! Cultivator, coupling, W. P. Brown. 190,816

COMMUNICATIONS RECE D. { Darning last, M. B. Crowninshield.. 199,745
The Editor of the ScIENTIFIC AMERICAN acknowledges, | pDental chair, J. B. Morrison (r). . T68T)

with much pleasure, the receipt of original papers and ! Desk, school, J. Peard..................e . 190,806

190,832
. 190,638
190,668
L 190,74

contributions upon the following subjects: ' Desks, folding seat for school, O. Davis
On Painting Axes. By W. E. W. Dish, culinary, S. W. Mathewson

On the Dunkirk Microscopical Socicty. By C. P. A., | Disks for stamper shanks, J. Cliff
and by J. E. S. Doffer combs, operating, E R. Coverdill ..

: . . Door cheek, L J. Webber............... .. 190,939
On the 'Amerlcat') Cicada. By H" 1L ‘ Door stopscrew, O. Mongeau. 190,776
On a Discovery in Geometry. By L. 8. B. ! 1zar stipper, I. B. Kleinert .. 190720
On Torpedoes. By J. P. W. | Eggs, desiceating, Stoddard & Flint.. .. . 190,927
On Converting Motion. By F. S, ' Electric light, carbon, I’. Jablochkofr 190,864

On a Decimal System of Computing Time. By C. E. D.

On Capital and Labor. By .

On Boiler-Covering Composition.,

On Liquors. By C.F. F.

On Water Evaporated through Engines.
Also inquiries and answers from the following:

Ingine, rc tary, T. I, Sparrow .
Iingraving machine table, A. E. Ellinwood..
" Fare register, P. Seyl
Teed cooking, steam, C. & W. Kramer .
- IFence wire, barbed, J. Dobbs

By W. A, M. . :
- 4‘ Firearms, rear sight for, C. . Robbins

.. 190,023
. 190,750
190,912
190873
.. 190,836 |
. 190,782

By P. C.

. . Fire escape, M. Durand........ . 180,837
C.M.K—S.B. E—A.—J. B. B—A. §—J. M. W.— pyreman's belt, F. Costantino. . 190829
A.8. T.—J. E.B—B.K. A—W, 0. W.—J. C. IL j Flying machine, . Barnett ... 190.330
— | Fruit crate, J. IL. Marvil. ... 190,883 |
HINTS TO CORRESPONDENTS. Fruit drier, J. R. Dodge, Jr.. 190,743 |
Correspondents whose inquiries fail to appear should | Fruit drier, Kelly & Cole . lm,m:,[
repeat them,  If not then published, they may conclude | Fucl, artificial, W. C. A. Roettgerr 190,724
that, for good reasons, the Editor declines them, The | Furnace blower, ete., L. C. Couk.... 190,706
address of the writer should always be given. |' gusi. ger]c{us[s;vlo:érlzv.Ulzanotchklss """" - i?gigé
Ipquirie.s rc]ntix?g to patents, or.to the pntcntul_)ility i G:gc: Ct;rpént:r’s' o W\'mglun ........ . 190934
of inventions, assngm}lcnts, etc.,. ‘f‘%ll not be publl.shcd ‘ Gage, pressure, W. T. Snyder . 190,790
here.  All such questions, when initials only are given, | Galvanic battery, C. R. Jennison . 190,684
arc thrown 1nto the waste basket, as it would fill half of | Gang cdger, Evans & <nyder...... .. 190,840
our paper to print them all; but we generally take pleas- | Gas and water pipe cut-off, F. Jarecki . 190,868 ;
ure in answering briefly by mail, if the writer’s address , Gas burners, liquid, H. W. Dopp ... . 190,673
is given. Gas carbureter, C. A. Enggren.. .. 190,714
Hundreds of inquiries analozous to the following Gas furnuce‘,c_ "V. Siechn:y. . 190,915
are sent: ““Who makes machines for breaking down gg: ::Jgrctriidvs.g::égﬁdfn::hﬁ. Jamin : llgg‘gé_?
rice stx:aw for paper-making? “'h.o so]l;.stoum het?t(-r.-z, ‘ Gate, automutic, J. E. Gild(sw‘vor‘th‘y. 190_‘715§
in which the hcat may be readily varied to suit the | Gate, farm, H. N. Dunbur........... L 190,674 |
wants of the houschold? Who sells clectric candles, as * Gearing machine, Singleton & W . 190,916 :
described on p. 339, vol. 36? Who sells decorative tiles? © Gearing, screw, H. Ilackman, Jr - 190,679
Who sclls hydraulic lime?"”  All such personal inquiries ; Grain binder, G A - Walker..... . 190,936
are printed, as will be observed, in the column of Grain, curing, H. H. Beach.................. 190,810
“ Business and Personal,” which is specially set apart Grain separator. L. V. Davis - 190,746
for that purpose, subject to the charge mentioned at g::(asl};:ﬁ;\x.\iﬂrlg’tgégﬂ % Dinnan igg':%i
the head of that column. Almost any desired in- [*UI . T & - 1081,
formation can i:this way bcAotpoditfouy;sly obtained Harness saddle loop, Monteith & Mesic 190891
i} ) i} *  Harrow F. M. Davison.............. . 190,833 |
— — = | Harrow, D. MclIlrevey ....... . 190,774 |
OFTICIAL. Iarvester rake, J H. Meyers L 190,718
N IIay elevator, G. Van Sickle (r) . . 190,681 :
IIas loader, J. W. & E. Small. 190,725 |
INDE x O F IN VE N T ION S " Heddle frame, G. Crompton .... 190,708
FOR WHICH 1linges, making, L. B. Gusman . . 190,350‘,

IToe, J. S. Lester
Iloirting and conveying, F. A. Clarkson
Hominy mill, G. B. Gains

. 190,878
. 190,742
. 190,675 |
. 190,682 :
190,794 |
. 190,801 ¢
190,729 |
. 190,892
. 190,69
. 190,935
190,740
190,306
190,78

190,773

. 190,700 |
. 190770
. 190,838

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

May 15, 1877, oof parer, J. Iilger

AND EACH BEARING THAT DATE, |llordryer,S. R, J.C &J. IL Templeton.
) : Hop extract, composition, J. R. Whiting..

[Those marked (r) are reissued patents.] ' Horse hay rake, J. Badger
Horse hay rake, B. & E. F. Morse
Horse hay rake, D. W. Travis..

including both the specifications and drawings, will be = Ilorse hay rake, f. C. Velie ..
 Horseshoe, J. R. Cancio

furnished from this office for one dollar. In ordering, Horseshoe bar, A. Barton
please state the number and date of the patent desired, Iose to couplings, securing, S. Adlam, J
" Hot air furnace, W. McFarland
Hydraulic motor, J. M. Bois ...............
Incrustation, removing, H. H. Kreame
Insect destroyer, C. H. Emerson
Iron, manufacture of, W. . St. John.
Jar cover, closing, T. A. Weber.
Knitting machine, J. M. flack
Knob, metal, A. B. Hendryx .
Lamp, L. H. Olmstead
Lamp burner, E. C. Lawrence
Lamp chimney, J. McMurtry...
Lamp chimney, shade, etc., G. W. Martin
Lamp, safety collar, J. H. Lewars

A complete copy of any patent in the annexed list,

and remit to Munn & Co., 37 Park Row, New York city.

.. 190,747
190,666
190,663
. 190,852
. 190,777
. 190731,
190,766
.. 190,749
. 190,874
. 190,947
.. 190890
. 190,301

Awl haft, N. B. Dit Lepine
Bag fastener, A. B. Cate
Bag machine, Arnold & Quigley
Baling press, J. E. Hanger. ....
Bark mill, W. F. Mosser
Barrel trussing machine, W. Bayley . . .
Basin, J. H. Keyser........ ...... P
Bed bottom, G. Eade ............ ..... .

Bee hive, G. Kraetzer....
Bee hive, N. Zimmerman
Bessemer converter bottom, E. J. Mildren..

. 190604
. 180,855
190,894 '
190,877
190,886
190,882
190,879

Binder, hand, J. O. Brown........c.ccoovueu.. . Latch, closet, W. E Sparks..... 190,792
Binder, hand, J. O. Brown...... . i ... 190,02 Leather, stretching, J. Sharp... . 190,693
Bird cage support, F. W. Long......ccoc. veee o .ot 190,881 Lifting jack,I. D. Johnson... .... . 190,718

190,739
... 190,002
. 190907

.. 190,662 ;
.. 190,697
.. 190,847
. 190,828

Liquid diffuser, G. M. Smyth...... .
Liquids, conveyance of, G. W. Remsen
Lock for satchels, etc., W. Roemer. .....

Blackboard eraser, H. l.. Andrews .
Blackwashing device, N. K. Wade
Blind slat adjuster, II. Gaylord

Blowing machine, Cochrane & Hendy . . . Loom stop motion, F. Christen 190,741 ‘
Blowing machine, J. W. Wilbraham............... 190,943 Loom temple, C. H. Schlaf..........co covieienn oo 190,783 |
Bone black revivifler, J. Gandolfo ............ ..... 190,676 Lounge,folding, H. S. Carter (r) 7685
Books, binding, W. Gillilard....... . 190,671 fL0zenge machine, C. H Hall........ .. 190,754
| Boot and shoe, T. J. Greenwood et v... 190,753 Lubricator for steam engines, W. Moses. . 190,722
Boots, crimping, L. O. Makepeace ()....... . . 7,686 Lubricator for journals, J. H. Burnett .. .. 190,665
Boot uppers, crimping, I. H. & J. D. Spake . 190,922 Malt extract, separating, H. R. Randall . . 190,899 |

Bootjack blanks, forming, H. A. Brown . 190735 Malt extract, making, H. R. Randall ..... ........ 7,688
Bottle, composition seal, C. M. Jacob ..... .. 190,865 Marking ground. F. W.Byrne... .. ......... . . 190,819 |
Breech loading firearm, H. W. Chapman .... . 190,820 Metallurgic hearth, removable, A. Ponsard . .. 190,691
Bridge truss, J. H. Snyder........... . e eeeeeeess.. 190,921 ' Moulding and casting pipe, J. K. Dimmick. .. 190,835 !
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Motion converting, J. Smith

.. 190,017

Motor, J. C. Butler........... .. 190,818
Neck tie retainer, L. l{ussey...... ................. 190,862
Nut lock, Brown & Huey ................. . 190,73

Nut lock, J. A. McCray 100,585
Ore washer, D. Beaumont .. 190,809
Organ action,reed, G. Woods..,.................... 190,693

Organ case, I.. K. Fuller
Organs, etc., coupler for, R. E. Letton

Paint, W. >. Jenney. 190,761
Pantograph, E, Ware .. 190,797
Japer box, C. M. Artbur 190,803
Paperbox, H. L. R. & 0. Wolf............oooe ... 190,945
Pen, fountain, II. N. Hamilton. 190,755
Picture hanger, I. L’iles....... ..ol 190,690
Pillow ventilating, J. T. Hatfleld................. 190,854
Pipe cutting machine. N. Watson... .. 190,798
Pitman, H. L. Hopkins.. .. 190.860
Pitman connection, J. W Blood .. 190,733
Plow. G. B. Clarke . .. 190,826
Plow. H. Opp........ .. 190,779
P’low, S. G. Reynolds . 190,904
CPloW, Wo M. TOWECTS. i ivveeet it iieieiiiiaens 190,932
X Plow jointer, J. Densmore......................... . 190,672
Plow, reversible,J. Gogel ............... 190,678
,667 | Plows, stubble guard for, B. F. Phillips .... 190,781

Plows, sulky attachment for, W K. Bushnell.... 190,737
Pocket books, safety attachment for, T. Ferguson 190,751

Pocket, safety, F. Wendt............................ 190,799
Pump, H. M. Jones . 190,870
Pumps, R. M. Lafferty (r) ... 7, 1,678
Pump bucket, chain, E. Miller....................... 190,889
Pump cut or valve, J: Mansir................. ..... 190,772
Pump, anti-freezing force, H. M. Wyeth. 190,946
Pump valve, R. M. Lafferty (r) ................. .... 7,676
Punch for leather, ete,, C & A. B. Jenkins.. . 190,683
Punching metal, ctc., A. Lee 190,771
Quilting frame and clothes bar, A. E. Furness .. 190,844
Railway rail joint, Ibbotson & Talbot ... ... 190,863
Ruailway rails, slitting, J. Reese (r) . 1.680
Railway tie, A. H. Campbell 190,739

Refrigerator, S. GASPeT....o.vviiiinivernnnennnnn . 190,846

Refrigerators, ice floor for, D. J. Stuart ... 190,928
Rock drill, R. Allison................ .... . 190,699
Rock-drilling machine, Keeley & Fleming . 190,871
Roofing, fireproof, A. C. de la Marteliiere ......... 190,834
Rope or cordage, ctc., reeling, B. Bevelander ... 190,811
Rowlock, W. Spelman 190,793
Sash fastener, C. E. Iicks . 19,759
Saw, hand, Shave & Reams...... ... 190,914
Saw mill, muley, T. E. Chandler. ... 190,822
fawing machine, F. Simonson 190,787
Sawing machine, shingle, B. C. Brown.. 190,703
Scales, spring, G. H. Chinnock....... . 190,824
Screw driver handle, E. A ..Johnson ... 190,869
Sealing wax, etc., form of,C. F. Hermann ........ 190,681
Seed sower and cultivator, E. Emmert.. . 190839
Sewing machine, E Bouscay, Jr. (r) 7,684
Sewing machine, boot, C. Dancel................... 190,709
Sewing machine motor, A. D. Black .. .. 100,664
Sewing machine shuttle, R. H. 8t. John. ... 190,925
Sewing thimble, N. T. & T. Porter.......... . 190,897
Shearing boiler plates, J. W. & R. Johnston . 190,763
fheet metal can, . Miller (r) .. .. 7,682
“hoe nail, Cushman & Brigham.. ... 190,670
Shot bag and charger, T. J. Jolly ... 190,765
Sign letter, metallic, C. Temme ... 190,695
Skylight, J. Henry ... ..... ... 190,856
Sled, bob, J. Littfin . 190,880
Slop hopper, J. Marquis (r) .............. . 7679
Sludge oil, ete., treating, W. P. Jenney. 190,762
Smoke, consuming,J. C. Baum (r)......... ........ 7,683
Soap boiler, J. M. Jackman ... 190.866
Soldering machine, H. Miller.. ... 190,888
Spinning frame ring, W. F Draper.. 190,710

Spinning top roll support, Hardenbergh & Holmes 190,756
Spittoon, P C. St. Marie. .. ........... oo, 190,924

Steam boiler, circulating, II. S. Coleman... ... 100,743
Steam cylinder, relief, J M. Hartman.... ... 190,757
Steam engine, L. H. Hall 190.851
Steam engine, Warrick & Brush . .. .. 190,938
Steam engine, rotary, Scudder & Wager........... 191,185

water tube, J. B. Herreshoff.... 190.857
Steam trap, T. Kieley.. .o 190,719
Stove extinguisher, car, Pegram & Iot chkiss..... 190,730
Stove heating, Bowman, Franklin & Culby.189,813, 190,814

Steam generator,

Stove leg, P. Hauersperger.. 190,716
Stove mat, Reimers & Branch ... 190,901
Stove pipe shelf, J W. Jackson......cccvunniinnnn. 190,760
Stoves, casing for car, H{. Tanner................... 190,929
Straw cutter. E. M. Hessclbom.. 190,758
Suspender stay, G. Butterfleld........ ............. 190,738
Table leaf support, N A. Hull... 190,717
Tailor'smeasure, G. H. Lasar.. ... 190,686
Tea and coffee pot handle, A. Bayl: 190,807
Teething nipple, C. E. Rogers ............cc.oeeene. 190,908
Telegraph, quadruplex, G. B. Prescott. . 190,898
Thill support, Teal & Nelson ........ ... . 199,727
Thrashing blast regulator, W. Boren.. ... 190,812
Toy money box, W. Bruce .... .. 190,704
Toy pistol, R. W. Churchill ......................... 190,825
Toy wagon, II. Thomass .. 190,795
Urinal or closet basin, J. I1. Keyser................ 190,767

Valve, relief, N. DuBrul...............ccoeeuuunnn..
Valve, safety, N. Du Brul ....
Valve, safety, Maurel & Truel
Vegetable slicer, J. Kuchinka. .
Vehicle spring, W. Foote

Vent apparatus, Schott & Heberling................ 190,912
Vermin trap, J. M. Berger .... 190,731
Wagon end board, T. Stevens.. ... 190,791
VWashing machine, Baldwin & Parkhurst.......... 190,304

Washing machine, W. Johnson
Washing machine, M. W. Robinson.
Wasteway plug, Keyser & Turton

Water closet, efluvia ejector, W. 8mith. ......... 190,919

Water elevator, Gamble & \Wagner........ . 190,845
Water meter or engine, W. Smith. 199,920
. Water regulator, L. A. Scowden. 190,911
Water urn, E. A. Parker......... 190,895
Water wheel, turbine, N. H. Gould . 190,752
WWhiflletree hook, N. Y. Shaw .... 190,913
Windmill, Warwick & Marshall 190,937
Windmill, W. A. Williams..... ... 190,802
Wire rope, splicing, H. Channon. ... 190,823

Woven fabrics, finishing, J. Short

DESIGNS PATENTED,

9,971.—SHADE RINGS.—L. J. Atwood, Waterbury, Conn.
9,972.—CASSIMERES.—G. C Burns, Burrillville, R. I.
9,973, 9,974. —HANDLE EARS.—R. H. Burr, West Meriden,
Conn.
9,975 to 9.987. —WALL PAPER.—C. Dresser, London, Eng.
9,988.—OVERSHOES —A S, Hubbard, New Haven, Conn.
9,989.—LAMP BRACKETS.—A. D. Judd. New Haven,
Conn.
9,990. —CASSIMERES.—C. Kimball, Mohegan, R. I.
9,991.—GLASS JAR.—S. R. Pinckney, New York city.
A copy of any one of the above patents may be had by
remitting one dollar to MuUNN & Co., 37 Park Row, New
York city.)
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Inside Page, each insertion - = =75 cents a line.
ack Page, each insertion=----%1.00 a line.
Engravings may head advertisements at the same rate

line, by measurement, as the letter press. Adver-
tisements must be received at publication office as early
as Friday morning to appear in next issue.

New and Revised Edition Just Ready.

The Complete Practical Machinist :

BEmbracing Lathe Work, Vise ‘Work, Drills and Drilling,
Taps and Dies, Hardening and Tempering, the Making .
and Use of Tools, ete., etc. By Joshua Rose. 1llus-
trated by 130 engravings. Second edition, revised.
In one vol., 12mo. 376 pages. Price, $2.50 by mail, free
of postage.
CONTENTS @

II. Cutting Speed and Feed.

Work. IV.Screw-Cuttin

tions on Lathe Work.

Chapter I. Lathe and Machine Tools.
III. Boring Tools for Lathe
Tools. V. General Observa-
1. Turning Eccentrics. VII. |
Hand Turning. VIII. Drilling in the Lathe. IX. Bor-
ing Bars. X. Laps. XI. Twist Drills. XII. Tool Steel.
XIII. Taps and Dies. XIV. Vise-work_ Tools. XV.
FKitting Conne(‘tlnf Rods. XVI. Milling Muachines and
Milling Tools. XVII. To Calculate the Speed of Wheels,
Pulleys, etc. XVIIL. The Slide Valve. XIX. How to
Set a Slide Valve. XX. Pumps Index. i
We also publish: R .
The Modern Practice of American Machinists

and Engineers. By Egbert P. Watson. Illustrated
by 86 engravings. 12mo. . . . . $2 50
¢# The above or any of our Books sent by mail, free

of postage, at the publication price.

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

HENRY CAREY BAIRD & CO,,
Industrial PPublishers, Booksellers, and Importers,
810 Walnut Street, Philadelphia.

THE DINGEE & CONARD CO’S

BEAUTIFUL EVER-BLOOMING

ROSES

StrongPot Plants,suitable forimmediate flowering,
sent safely by mail, postpaid. 5 splendid varileties,
your choice, all labeled. for $1; 12 for $:2; 19 for $3; 26
for $4; 35 tor $5. For 10 cents each additional, one
Magnificent PremiumRaose toevery dollar'sworth
ordered. Send for our NEW GUIDE TO ROSE
CULTURE, and choose {rom ever 300 finest sorts.
We make Roses a Great Specialty, and are the largest
Rose-growersin America. Referto 100,000 customersin the
United States and Canada. THE DINGEE & CONARD
CO., Rose-GrowERs, West Grove, Chester Co., Pa.

S. B. JEROME & CO,,
Extra Quality Clocks.

New Haven, Conn.

(Established 1856).

Manufacture various special,
novel, and tasteful styles of

Detached Lever Time Pieces.

They have substantial and du-
rable “metal movements, with :
balance wheel like a watch; will ’

run in any position, and are of
esi)cciu] value to the traveler.
"They are suitable forthe Li-
brary, the FKamily Room, the
Dining Room, the Sleeping
Room, the Shop, the Store, and
the Cabin, and any place where
correct time is desirable. ‘
£2

The Souvenir.

The ** St. Nicholas,” imitation morocco, (4x4)
The “ Souvenir,” Turkey morocco. (44:x4), see cut..

The * Cabinet,” black walnut, (6x41), ... 2.50 |
The ** Boudoir,” octagon, morocco, (3 in .. 3.50
The ** Roslyn,” Scotch plaid, (6x4t) .. 4.00 i
The “ Melrose,” Scotch plaid, (6x455) mantel, 4.00
The ** Holyrood,” polished white hoily, (6x4%), **  4.00

Accuracy and Durability Guaranteed. {
Carefully ¥ucked und sent safely by mail, post-paid, !
on receipt of price.

YOUR NAME PRINTED ON 30 EXTRA MIXED
Cards for 10 ets. Send forthem. NOVELTY CARD CO.,
Box 335, Wallingford, Conn.

WANTED—A STURTEVANT HOT-AIR |
Heater, largo enough to attach to a No. 10 Sturtevant !
Blower, or 2 Blower and Heater not smaller than a No.7. |
Address, stating size, condition of heater, and lowest
cash price, R, (x'gBEENWOOD & BAULT,

Frankford, Phila.

IMPORTANT NEW WORKS.

11’1?
00 ' lines of both the New Haven, Derby and Ansonia, and

9'50 | the Naugatuck railroads.

"all on the main street of the village of over six hundred
| feet, with a rolling mill for the manufacture of merchant

THE ART OF ELECTRO-METALLURGY,

Including all Enown Processes of Electro-Deposition.
By G. GORE, LL.D., F.R.8. 1vol, 12mo. 391 pages.

|

to make the book a

Illustrated. $2.50.
*I have endeavored not 0ni¥ '
treatisc on the practical art of Electro-Metallurgy, but
also to include an outline of the science of electro-,
chemistry, upon which that art is based; and I have
also spared no trouble in orderto make it as perfect as |
I cousd » the most complete portions are those which
treat of the common methods of silvering, gilqing,‘
moulding ; the deposition of copper, nickel, brass, iron,
and tin; the special details of the art; and the accounts !
of such experiments and processes with the least |
common metals, as scientitic investigators and practical
inventors may be likely to further examine or practical- |
1y apply.’—Extract from Preface. \

THE ELEMENTS OF MACHINE-DESIGN:

An Introduction to the Principles which determine the
Arrangementand Proportions of the Parts of Ma- |
chines, and a Collection of Rules for Machine-De-

sign. By W. CAWTHORNE UNWIN. 1 vol, 12mo.

Illustrated, $1.50.

“No labor has been sparcd in condensing into the
smallest compass the information at the author’s dis-
posal, and in endeavoring to render the treatment of
the subject simple and clear. If the student’s path has
in any degree been rendered easy, it i8 because a good
deal of labor_has becn expende(i on the roadway.”—
Extractfrom Preface. i

Either of the above sent free by mail to any address on
receipt of the price.
D. APPLETON & CO., Publishors,
549 and 551 Broadway, N. Y.

WORKS,

Nos. 149 to 163 Wil

liam St., BROOK
LYN,N.Y

PIONEER IRON

A

Manufacturers of
the A. LINDELOF
Patent Steam

ROAD ROLLER
and TRACTION EN-
GINE. All kinds of
Pavlng Machinery.
3 Machinery for

Bugar Houses and
Plantations a Spe-
cialty.

Alexander Baes’s Patent Portable Iron Railroad.

\
{

. difference which now exists between the use of Wood

1

INVENTORS.

The first Auction Sale of Patent nglhts having proved
a decided success, the second sale will be held early in
Jél]y. Those who wish to be represente¢ must address
at once

GEO. W. KEELER, Auctioneer,
Salesrooms, 33 & 33 Liberty St., New York.

A Safe, Sure and Cheap Destroyer of the

POTATO ., ;BUG, cxzauce

CURRANT WORMS Q and othér Insects is

oUR PESTEAUIN P 0ISON.

Unlike PARIS GREEN it diesolves in water,
and is sprinkled. Sure death. No danger to plants, or in using.
Custs 25 cents an acre. Sample mailed for 30 cents (1-4 Ib. box.) Send
fur Circular with hundreds of testimonials  Discount to the trade.
KEARNEY CHEMICAL WORKS, P. O. Box 3139.

6 Cortlandt St., New York City.
mporters and Users o

PORTLAND GCEMENT

wishing to obtain this article of very superior quality
and unequalled strength, are requested to try the Stern-
Cement (Star-Cement), from the Stern-Cement W orks,
in Stettin. Kor particulars and samples, apply to
RICH'D TOEPKFFKER, in Magdeburg, Germany.
The highest references given and required.

WANTED—ONE 125 TO 150 HORSE-
Power H{g{h Pressure Steam Fngine. Address R.J.
LEARNE , Natchez, Miss., with full particulars, cuts,
indicator, diagrams, and price. Also wanted High
Pressure Flue Boilers, Mississippi river pattern, and
fixtures to furnish steam for same.

TO IRON WOREERS AND MECHANICS, FOR FULL
information of the great Iron Works of South Pitts-
burgh, send 50c. to H. C. R., South Pittsburgh, Tenn.

$

Patent Rights for Useful Inventions Wanted. Address
BOX 1012, P. 0., N. Y., with description and terms.

AGENTS, THE EUREKA BUTTON-

Fastener (Patented 1876), will net you more money than
most any article in the market. T.arge murgin. Samples,
etc., free. W. L. URANN, 767 & 769 Broadway, N. Yp

FOR THE LLATEST IMPROVED STAVE

Heading and Shingle Machinery, also the celebrated

for complete set of Engine Castings, 2-in. bore, 4-in.
stroke. For card and particulars, address
WM. DUSTON, 123 Exchange Place, Phila., Pa.

Bailey Gauge Lathe, S8econd-hand Boilers snd Engines,
or Special Machinery, address T. R. BAILEY, Agt.,
Lockport, N. Y

CALLAHUE’S
Little Giant Engine.

1-Horse P., $150. Hoisting Machines.
“ 200. 4H. P

" 300. [ ’
400. 8 650.
500.  This includes boiler
and everything complete and in run-
ni order. Cheapest and best in
market. Bend forcircularto

4 G. WRIGHT & A. C. GALLAHLE,

Morrisania Station,
NEW YORK CITY.

ALUABLE ROLLING MILL, FACTO-

RY PROPERTY AND WATER-POWER FOR
SALE.—The undersigned, ussi%r‘xrees in bankruptcy of
the estate of the Ironand %teel Works, offer for sale the
valuable Rolling Mill and Spring and Axle W orks belong- |
to said estate.
his property is located in the village of Birmingham,
New Haven county, Connecticut at the junction of the
Naugatuck and Housatonic rivers, and directly upon the

“
“ “

It consists of two tracks of land having a frontage in

iron, a spring and axle shop, brick officc and other fac-
tory buildings thereon, together with the large steam
engine and valuable water privilege connected there-
with, and the engines, machmerr, rollg, tools, utensils,
implements, and appliances for the equipment of a mer-
chant mill and spring and axle factory, all in cumplete
order and ready for immediate use.

The property may be seen upon application on the
premises, or to the undersigned at New Haven, Ct., by
whom any further information will be given if desired.

HOBART B. BIGELOW, CHARLES M. CHA
LEY, LOUIS H. BRISTOL, Assignces.

JUST PUBLISHED.,

Sanitary Engineering. A Series of Lecturesgiven |
before the 8chool of Engineering, Chatham. Division 1,
Air. Div. 2, Water. Div. 3, The Dwelling. Div. 4, The
Town and Village. Div. 5, The Disposal of Sewage. In
one thick volume of 428 pages, royal 8vo, containing 23 plates,
135 engravings, and many valuable tables. Price, $10.00.

Coffee Planting in Southern India and Ceylon.
Bemg a second edition, revised and enlan’zed. of “ Coffee,
its Physiology, History, and Cultivation.” By E. C.P.
Hull.  Crown8vo, cloth, $3.50.

cI;%_scrlptive .Cuatalogue and Circulars, mail free, on
ion.
E. & F. N. SPON,

446 Broome Streety N. Y.

RISDON’S IMPROVED
TURBINE WATER WHEEL

Yielded at the test of Turbines at Centen-
nial Exposition the best results at all stages
§ of gate. Bend for circular to
T. H. RISDON & CO.,

Mt. Holly, N. J.

Manufactorers of MILL MACHINERY.

*
nr:pfi

MPORTANT FOR ALL CORPORATIONS AND

MANF'G CONCERNS.—Buerk’s Watch-
man’s 'Fime Detector. capable ofaccurately con-
trolling the motion of @ watchman or patrolman at the
different stations of his beat. Send for circular.

E. K,P.0. Box 979, Boston,Mass

N. B.—The suit against Imhaeuser & Co., of New York,
was decided in my favor, June 10, 1874. Proceedin
have been commenced against Imhaeuser & Co. for sell-
ing, contrary to the order of the Court. Persons usin
clocks infringing on my patent, will bo dealt wit
according to law.

PUNCRING s s S
PRESSES. conn. N o
HII_{T:‘_J WROUCHT

IRON
BEAMS & GIRDERS

THE,UNION TRON MILLS, Pittsburgh, Pa., Manu-
facturers of improved wrought iron Beams and
Girders (patented).

The great fall which has taken glace in the prices of
Iron,and especiallyin Beams used in the construction
of FIRE PROOF BUILDINGS, induces usto call the spe-
cial attention of Engineers, Architects, and Builders to
the undoubted advantages of now erecting Fire Proof
structures; undb{lreference to pages52& 54 of our Book
of Sections--which will be sent on application to those
contem| Iatl%rz the erection of fire proof buildings—TH E
COST CAN BE ACCURATELY CALCULATED. the;
cost of Insurance avoided,and the serious losscs and in-
terruption to business caused by fire; these and like con-
siderations fully justify any additional first cost. It is
believed, that were owners fully aware of the small

and Iron,thatin many cases thelatter would be adopted.
‘Weshall be pleased to furnish estimates forall the Beams
complete, for any specific structure, sothat the difference

5 t0 820

. toresponsible parties,

in cost may at once be ascertained. ress
CARNEGIE, BROB. & CO., Pittsburgh, Pa.

© 1877 SCIENTIFI

American,

N. F. BURNHAM'S
1874

g8 Is declared the ‘*standard turbine,’”’
by over 600 persons who bought and use
them with part and t'ull gate open.

" Pamphlets Free.

y> N. F. BURNHADI, York, Pa.

OT IS , SAFETY HOISTING

Machinery.

OTIS BROS. & CO., No. 348 Broadway, New York.

366 b

fnur own town. Terms and $5 outfit
H. HHALLET1' & CO.. Portland Maine.

g,"," S Qvv a week to Agents. $10 Outfit 1<‘ree:
$00 = 817 P.0. VICKERY, Augusta Maine.

Pond’s Tools

WATER WHEEL
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STIKAM PUMPS.

FIRST PRIZES, CENTENNIAL, PHILA., VIENNA,
PARIS, NEW YORK, BALTIMORE, BOSTON.
Send for circular of recent patented improvements.

TTHE NORWALK IRUN WORKS COQ.,
Prices Reduced. South Norwalk, Conn.

WESSELL METAL, A PERFECT IMITA-
tion of gold in color, surface, etc., for manufacturers of
imitation jewelry, and other workers in fine yellow
metal. WessellManuf’g Co., No.204 Eust 23d St.,N. Y.

OU ask WY we can eel]l Firse.

Class 7 1-3 Oviave Korew ood Pianos
for £290. Our answer is, that 1t costs
less than 2300 to make any $60U Piano
told through Agents, all of whom
uake 100 por ct. profit. We have g
Agents, but sell DRECT to Fauuliq
at Factory price,and warrant five years
Weeend our Pianos everywhere for tna/
and require no payment unless they are
found satiefactory. Send for our Illustrated Circular, which gives
full particulars, and contains the names of over 1500 Bankers, Mer-
chunts and Families that are using our Pianos in every State of the
Cuion,  Please state where yon saw this notice. Addrese,

U.S8. PI11NOCO., 810 Broadway,N. Y.

Engine Lathes, Plancrs, Drills, &c.

Send for Catalogue. DAVID W. POND, Successor to
LUCIUS W.POND. Worcester, Mass,

. WE ENAMEL

inFINE JET BLACK every varietyof turned woodwork
parts of machinery.casting's; tinware and other inetal
vork ENAMELED JET G0ODS ,in wood or metal,made to ovder
AMERICAN ENEMELCO.1TWARREN ST QVIDENCE . R.".

SPK.CIAL MACHINERY, T()OLS, MODELS, AND
Patented Articles made to order by A. A. POOL & CO., i
55 R. R. Ave., Market St. Station, Newark, N. J. i

BOYS ‘

Send 6¢. for 100 page Catalogue ‘

of I'resses, Type, Cuts, &c. ’resses
from %3 to $150. Tllustrated In-
structions worth €1, GORHAM
& CO., Boston, Mass.
) SPARE THE CROTON AND SAYE THE COST.
.
Driven or Tube Wells
furnished to large consumers of Croton and IRidgewood ,
Water. WM. D,ANDREWS & BRO.,, 414 Water St., N.Y. :
who control the patent forGreen’sAmerican DrivenWell :

W;;}r ;l;y a;ihome. Samples worth $5
free. STINSON & Co., Portland, Me.

PATENT FOR FRUIT DRIER FOR SALE. ;
15 years’ pnexpired State Rights for $1,000. There is
mon? 1“% ni«‘ For descriptive circulars, etc., address |

AULKNER, (Patentee), Stamford, Conn.
STUDIES OF MATTER AND LIFE.—By |
Prof. Henry J. Slack, F.R.¢. A most interesting and
valuable paper, explaining the latest scientific theorles,
researche s and calculations, concerning the various
Modes of Motion, the Ether of Spuace, the Trunsmissien
of Wave Korces, the Limits of Vision, the Size of Atoms,
Motion and Force of Atoms, Grouping of Atoms, Phe-
nomena of Reproduction, Mentul Phenomena.
TIFIC AMERICAN SUPPLEMENT No. 27. Price, 10 cents.
To be had ut this office and of all newsdealers.

del Engines.’g

CIEN-

52\ Mo

Complete sets of

e fCASTINGS,

Model Steam Engines 1 1-2 in. bore, 3in. stroke, price, $4;
ditto 2 in. bore, 4 in. stroke, price, $10, same st;’ie as cut.
Eureka Foot Lathes only 15 Dollars. Gear Wheels and

Parts of Models. All kinds of 8mall Tools and Materlals ‘
Iliustrated Catalogue Free. !
GOODNOW & WIGHTMAN,23 Cornhill, Boston, Mass. !

— - —
to order promptly. .

arav 1ron OASTINGY i bomed.or
We make a specialty of light work. ‘

l:\}p

TO ELECTRO-PL,
WA’

LIVINGSTON & CO.,Iron Founders, Pittsburgh, Pa.

ATERS., JEWELERS, AND
TCHMAKERS. :
BATTERIES, CHEMICALS, AND MATERIALS, in
sets or single, with Books of instruction for Nickel, |
Gold, and Silver Plating. THOMAS HALL, Manufac-
turing Electrician, 19 Bromfleld Street, Boston, Mass.
Illustrated Catalogue sent free. |

THE DRIVEN WELL.

Town and County ]privlleges for making Driven

Wells and selling Ticenses under the established

American Driven “1;0“ Patent, leased by the year

y

WM. D. ANDREWS & BRO.,
NEW YORK.

THE SUCCESS.

Why is the Success ahead? Be-
cause its great merits were attested ;
by the managers of the late Centen- }
nial in causing the first award on |
Turbinesto be given it,and in se-.
lecting it as the Standard Wheel for |
estimating the leakage of the wheels
of the world there represented.
Because it gives over 80 per cent. of
8/ power under PART as well as FULL

GATE. Send for descriptive Pam-
e List to S. M. SMIT1{, York, Pa.

|
TURBINE WATER WHEELS.—A RE-
POR'T of the official Tests of Turbine Water Wheels
made during the Centennial Exhibition of 1876. With !
thirty-one illustrations. Embracing Drawings and De- |
ncrlézions of the Apparatus used for each test. The i
Instruments employed for determining the Power and
revolutions of each ' wheel. Engravings and descriptions
showing the Construction of the wheels that exhibited
the Greatest Efficiency. Table showing the Names of
the Exhibitors of the several wheels tested. Date of
each test. Diameter of wheel. Fraction of gate.
Weight on the scale in pounds. Revolutions per minute,
Horse-power of wheel. Head on wheel, in feet. Head
on weir, in feet. Klow over weir. Head on weir due to
leakage. Horse-power of the water used. Percentage
of efficiency realized by each wheel. Together with
other valuable and interesting particulars. Contained
in SCIENTIFIC AMERICAN SUPPLEMENTS Nos. 59 and 61.
10 cts. each. To be had at this office and of all news-

Bonlt's Patent , Reverse Motion
g; ey g 5 Paneling, Va-

riety Moulding
& Dovetailing
Machine. Cuts
Panels of any
design or style
of mould in the
solid wood with
neatness and
dispatch.

Is a first-class
Shaper, Edge, &
Scroll Moulder.
Does general
Dovetailing
with thick or
thin stuffs. Simple, Durable and
Efficient. ¥ Send for Pamphlet
and Sample of work. Improved

> . BSolid Steel Cutters for all kinds of
Yariety Moulders made to order, and warranted by the

B. C. MACHINERY CO,, ‘
Battle Creek, Mich.

C AMERICAN, INC.

! preparation of Perfume Extracts.

{ fumes now on the market, directions forthe pr

|
|

Lathes, Planers, Shapers, Drills,

Gear & BoltCutters, & c.E.GOULD, Newark,N.J.

Wood?Working Machinery,

Such as Woodworth Planing, Tongueing, and Grooving
Machines, Daniel’'s Planers, Richardson’s Patent Im-
roved Tenon Machines, Mortising, Moulding, and
e-Saw Machines, and Wood-Working Machinery gene-
rally. Manufactured b}{
WITHERBY. RUGG & RICHARDSON,

26 Salisbury Street, Worcester, Mass.

(Shop formerly occupied by R. BALL & CQ.)

812

a day at home. Agents wanted. Outfit and
terms frce. TRUE & COU., Augusta, Maine.

50 MIXED CARDSN, with name, 10c. and stamp.
Agent’s Outtit, 10¢. COK & CO., Bristol, Ct.

LEFFEL WATER WHEELS,
With recent improvements.
Prices Greatly Reduced.

7000 in successful operation.
FINE NEW PAXPELET FOR 1877,
Sent free to those interested. §

James Leffel & Co,,
Springfield, O. =
109 Liberty St., N. Y. City. =
« A more lngeniou;

THE TRUANT BOYS : Anore {hgenions

Toll-gate. Sent free for stamp. E.C. Abbey, Buffalo, N,Y.
PERFUMERY. — BY W. SAUNDERS,

Pharmacist.—A valuable and practical Eager upon the
With Formule for
the preparation of the most prominent and popular Per-

el‘p:mnmn
and compounding of the ingredients, ete. The Formulms
here given embrace the pr{?mrution ot the following
Perfumes :—Jockey Club, Moss Rose, White Rose,
Victoria, Ess. Bouquet, Musk, Patchouly, Millefieur,
Ylang Ylang, Spring Flowers, Wood Violets, West End,
Tuberose, Stephanotis, Rondeletia, New Mown Hay,
Frangipanni, Clove Pink, Violet, Mlgznunptte. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT No.65.
{l)rkie 10 cents. To be had at this Office, and of ull News-
ealers.

Steel Name Stamps

N. Y. STENCIL WORAKS, 87 Nassau St., N. Y.

WANTED — FOR MONCLOVA, STATE
of Coahuila, Mexico, a man who knows how to make
Star Candles, without the use of Sulphuric Acid, capa-
ble to put up and put in running order the necessary
apparatus, superintend the manufucturing fzrocess, und
teach same to the parties interested. Api)(y and stute
terms to GOLDFRANK,FRANK & CO
San Antonio, Texas.
Want SALESMEN on a regular sdlary or
a month and eernses, to sell our
To DEALERS. Samples FREE.
CIGARS St s aiic
8. FOSTER & CO. Cincinnati, 0.
RY.|With engravings; price, $1.
EXTRAORDINAI{Y"Contuins also, fifty original
WONDERFUL gxl'escrlpt ons hor pre&x}:il}ng
seases, each wor en
4 gnigs“thg ngce t()\f the boolljx.
old Medal hasbeen award-
AND VALUABLE ;ed the author. Descriptive
‘%ircu‘l}vx'rs}s{entpi{ie{ekﬁ\ﬁdl;gsu
, r. W. H. , No.
MEDICAL WORK.sBuifinch Street, Boston.
YALE
IRON WORKS,
New Haven, Conn..
Builders of the YALE VERTICAL,
the best and most Economical,
either for land or marine use; also
HORIZONTALS, with or without
.. the Itider Cut-off.
%3 SPECIAL TooLs made to order,
1ll at prices that defy competi-
&= tion, Send for Circular.

NOW READY.
ILLUSTRATED HISTORY

OF THE

CENTENNIAL EXHIBITION OF (876.

The full History and Progress of the Exhibition
' Maps of the Grounds, Engravings of the Buildings, an
accounts of all the most notable Scientific and Mechan-
ical objeets, profusely illustrated with engravings, are
given in the Scientific American Nupplement for
the year 1876. This work consists of Two inrge Vol-
umes, comprising over 800 quarto pages, equil in (1uan-
tity of reudingl‘mutter to over Seven Thousand ordinary
book pages. The spuce devoted to the great INTER-
NATIONAL EXHIBITION is very extensive, and
probably forms the most complete and full history of
the affair that can be obtained. The illustrations per-
taining to the Exhlbition are more than 450 in number.
" A copious Special Index of all matters relating to the
Exhibition {8 given. Those who desire to gossess acom-
lete und splendid Illustrated Record of the Centennial
i{xposition should have the SCIENTIFIC AMERICAN
SUPPLEMENT for 1876.

In addition to this splendid History of the Centennial
Exhibition, the SCIENTIFIC AMERICAN SUPPLEMENT
for 1876 contains a vast amount of other matter of great
value for reference and preservation. It presents to
the reader, in attractive form, full accounts of the Ad
vances made during the year in all the chief depart-
ments of Science and Useful Arts, covering the progress
in Chemistry and Metallurgy, Mechanics and Engineer-
ing, Electricity, Light, Heat, Sound, Architecture, Pho-
tography, Techno: og{, Pisciculture, Agriculture, Bot-
any, Horticulture, Rural and Household Economy,
Muteria Medica, Hygiene, Natural History, Zoology
Microscop ,Meteorulogly. Terrestrial Physics, Geogra-
phy, Geology, Mineralogy, Astronomy. The whole
wWustrated by over Trvo Thousand Six Hundred Engravings.
The wide scope of this splendid work, its surprising va-
riety of contents, its wealth of illustration, render it the
most valuable contribution to scientific literature ex-
tant, while in price it is probably the most economical.

T'HE SCIENTIFIC AMERICAN SUPPLEMENT for 1876,
complete, is supplied, stitched in paper covers, at the
low price of £5. Strongly bound, both volumes in one
book, cloth, ornamented with filt, $£6.50. Bound in two
separate books, §4 each, or $8 for the two. Sold at the

. leading Bookstores and News Offices, and by

MUNN & CO., Publishers,
37 Park Row, New York.
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Inside Page, each insertion - - = 735 ceuts a line.

Back Page,each insertion - - - $1.00 a line.

PBngravings may head advertisements at the same rate
per line, by measurement, as the tetter press. Adver-
ti ts must be r 1 at publication office as early
as Friday morm'ng to appear in next issue.

ESTABLIbH ED 1844.

JOSEPH C. TODD,

(Formerly of Todd & Raffert, I{) ENGINEER and MACHIN-
18T. Flax, Hemp, Jute, Rope, Oakum, and Baggin

\I.;chmery Steam Engines, Boilers, etc. Also Agen for
the celebrated and improved Rawson & Rittinger Hoist-
ing Engine, I will furnish specifications and estimates for
all kinds of machinery. Send for descriptive circular

and price. Address
TODD,
10 Barclay St., New York, or Paterson, N. J.

FLOUR MILLS

Require regular, exact motion. The Allen Governor
enables them to make more and better flour. Engines
with our Governors always run with the throttle wide
open, and keep the same speed whether the steam is 40
gounds or 80 pounds, as long as there is sufficient to do
he work. This Governor is simple in construction, not
liable to get out of order, permits the speed of the en-
ine to be changed at will, is neat in ap pearance, noise-
ess, very durable, saves the engineer’s time, saves fuel,
and is at once the most powerful and most sensitive
governor made.

PLAINVILLE, CONN., May 29, 1876. ALLEN GOVERNOR
Co.:—Iread an account of the ** Allen Governor ” in the
SCIENTIFIC AMERICAN, and desire to tell you what I
think of it. Your Governor was attached to our large
engine seven months ago. It has done more than was
claimed for it. It has saved about twenty er cent. of
our coal, and added Fr'“"“y to our power. We thought
a larger engine would be necessary to run our new ma-
chinery, and had partly contracted for one, but now we
have pl (,nty of power. The agent says you have saved
us the price of anew engine.

I think your Governor is worth a thousand dollars a
year to our Company. They would not part with it for
that sum. I have run an engine since 1848, and never
saw a governor which will regulate a steam engine like .
yours.

W, B. REYNOLDS, Engineer of Plainville M’ f'g Co.

Addre
GERARD B. ALLEN & CO., St. Louis.

FRASER & CHALMERS, Chicago.

NEW ORLEANS MACHINERY CO., New Orleans.
FILER, STOWELT, & CO. \lilw(l\lkt,e Wis.
'l‘HE ALLEN (,-()VER. OoRrR 0., Bostou.

Mill Stones and Corn Mills.

We make Burr Millstones, Portable Mills, Smut Ma-
chines, Packers, Mill P’icks, vater Wheels, !’ul]eys, and
(,enrmg, specially udupted to Flour Mills. Send for |

catalogue.
J. T. NOYE & SON, Buffalo, N. Y.

GLASSOILERS
EAGLE FOOT LATHES,

Improvement in style. Reduction in
rices April 20th. Small Engine Lathes,
Slide Rests, Tools, ete. Also Scroll and
Circular faw Attachments, Hand Plan-
erg, ete. Send for Catalogue of outfits
for Amateurs or Artisans.
WM. L. CHASE & CO.,

05 & 97 Liberty St.. New York.

Beit ln use. Send for circular.
L()DY & RUTHVEN, Cincinnati.

[ESTABLISHED 1846.]

Mumn & Co's Patent Offices.

The Oldest Agency for soliciting Patents in the
United States.

THIRTY YEARS’ EXPERIENCE.}
1

MORE PATENTS havebeen secured through this -
agency, at home and abroad, than through any other in .
the world. |

They employ as their assistants a corps of the most ex-
perienced men as examiners, specification writers, and
draughtsmen, that can be found, many of whom have
been selected from the ranks of the Patent Office.

SIXTY THOUSAND inventorshaveavailed them-
selves of Munn & Co.'s services in examining their in-
ventions and procuring their patents.

MUNN & CO., in connection with the publication of
the SCIENTIFIC AMERICAN, continue to examine in-
ventions, confer with inventors, prepare drawings, spe-
cifications, and assignments, attend to filing applications
in the Patent Office, paying the Government fees, and
watch each case,step by step,while pending beforethe
examiner. Thisisdone through their branch office, cor-
ner F and 7th Sts., Washington. They also prepare and |
file caveats, procure design patents, trade marks, and re-
issues, attend to rejected cases (prepared by the inventor
or other attorneys), procure copyrights, attend to inter-
ferences, give written opinions on matters of infringe-
ment, furnish copies of patents, and, in fact, attend to | —
every branch uf patent business, both in this and infor- |
eign countries.

A special notice is made in the SCIENTIFIC AMER-
ICAN of all inventions patented through this agency,
with the name and residence of the patentee. Patents '
are often sold, in part or whole, to persons attracted to
the invention by such notice. ‘

Patents obtained in Canada, England, France, Belgium, .
Germany, Russia. Prussia, Soain, Portugal, the British ;
Colonies, and ull other countries where patents are |
granted, at prices greatly reduced from former rates. i
Send for vamohlet vertaining specially to toreign pat-
ents, which states the cost, time granted, and the re-
quirements for each country.

Copies of Patents.

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

Any patent issued since November 27, 1867, at which -
‘ime the Patent Office commenced printing the drawings
and specifications, may be had by remitting to this of-
fice 1.

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

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

A pamphlet, containing full directions for obtaining
United States patents, sent free. A handsomely
bound Reference Book, gilt edges, contains 140 pages
and many engravings and tablesimportant to every pat-
entee and mechanic, and is a useful handbook of refer-
ence for everybody. Price 25 cents, mailed tree.

Address
MUNN & CO,

Publishers SCIENTIFIC AMERICAN,
37 Park Row, N. Y,

BRANCH OFFICE—Corner of F and 7th Streets,

. Creosote.
.i8  Produced

Washington, D. C.

HARTFORD
STEAM BOILER
Inspection & Insurance

COMPANY.

W. B, FRADKLIF, V. Pres’t. ], M. ALLEN, Presit.
C % CTRR Qavy

SIEAM PUMPS Wright's Pat. Bucket

Plungers are the best.
VALLEY Macume Co.
Easthampton, Mass
(xUILD & GARRISON,
34 to 44 First St,,
Williamsburgh, N. Y.,
Manufacturers of
8 STEAM PUMPS
; for all purposes.
Also Vacuum Puimnps,

Vacuum ’ins, o
Air Compressors.

NON-COMBUSTIBLE STEAM BOILER AND PIPE

COVERING

WITH “ATRSPACE? IMPROVEMENT,
Saves 10to 20 per cent. CHALMERS SPENCE CO.,
Foot E.9th st. N. Y.: 1202 N. 2d St., St. Louis, Mo.

THE CHE\IIbTRY OF GAS MANUFAC-
TURE, by A. VERNON HARCOURT, F.R.S., one of the
\letropollmn Gas Refcrees. An mtoreqtmg and valu-
able paper; showing the Origin of Coul. How Coul wag
Formed. Greatest Depth for Coal. Chunges in Coal
by Heat. O0Oil from Coal. Gases from Coual. Other
Substances Derived from Coal. Varieties of Coal.
Coal Tar and its Remarkable Products. Naptha. Benzol,
Anthracene Oil. Pitch Coke. How Aniline
Mauve. Anthracene. Contained in

SCIENTIFIC AMERICAN SUPPLEMENT No. 2. To be
had at this oftice and of all newsdealers.

For showing heat of
Pyrometers, . st

Boiler Flum Kupvr Heated Steam, Oil Ltills, &e.
HENRY W. BULKLEY, Sole Manufac ‘turer,
149 Bruadwuy, New York.

FOR ALL KI‘ID§ OF MACHINERY--Apply to
. C. HILLS, 78 Chumbers St., New York

Tooth free. Address

Each tooth cuts more than 1,000 feet of lumber without sharpening. Send your full
address,plainly written, on a postal card for Emerson’s New Hand Book of Saws, and sample

EMERSON, SMITH & CO., Beaver Falls, Pa.

/o $3 Prints cards, envelopes. etc., equal
. R\ to any press. Lurger sizes for ]urge work.
Do your own printing and adrertising and
save money. Excellent spare hour amuse-~
ment for old or young. Orit canbe made
money making business anywhere. Send
3c. stamps for large cutalogue to
KELSEY & i()., Manufacturers,
Meriden, Conn,

IRON AND STEEL. BY Dr. C. W. SIE-
MENS. A most interesting and valaable paper, con- -
taining accounts of the most recent practical improve- :

ments in the Production, Working, and Application of
Iron and Steel ; embrdcmg the question of Labor in its
relation to Lapltul ; the Character, Value, Cost and Pro- :
duction of the various kinds of KFuel, mcludmg Bitumin-
ous Coals, Coke, American Fuels, Peat, Natural Gas
Fuel, quuld ¥ utl Solar Kuel. Motive Powers and their
Transmission over long dlstnncc Water Power; its
Transmission by Steel Ropes; its Transmission by Elec-
tricity. Wind Power. Bessemer Steel History Sie-
mens and Martin Steel. '1he Regenerative Furnace.
The optﬁn Hearth System.

The Use of Ferro-Manga-
nese of Chromium.

Production of Mild Steel.
Piping of Steel. 'T'he Applications of Steel. Iron and
Steel Nomenclature. Wrought Iron. Mechanical Pud-
dling. Bell’'s New Process. Wrought Iron Direct from
the Ore. Methods of Protecting Iron and Steel froa
Rust. Ainslie’s Method. Barff's Method. Contained
in SCIENTIFIC AMERICAN SUPPLEMENTS NOS. 70 and 71
Price 10 cts. each.
newsdealers.

OLD ROLLED

SHAFTING.

The fact that this shafting has 75 per cent. greater
strength, a finer finish, and is truer to gauge, than any |
otherinuse,rendersit unduubtullvthe most economicu) !
We are also the sole manufacturers of the CELEBRATED
COLLINS’PAT. COUPLING, and furnish Pulleys, Hangers,
etc., of the most uppruvcd styles. Price list mailed on

ppllcutmn to JONES & LAUGHLINS,

Try Street, 2d and 3rd Avenues, Pittsburgh, Pa.
190 S. Canal Street, (,hlcugn I, and V[llWAllkle, Wis.
C2 Stocks of this shafting in store and for sale by
FULLER, DANA, & FI'I'Z, Boston, Mass.
GEO. PLACE & CO. 121 Chambers St., N. Y.

STATES NEW IRON

TIHHE UNITED
Landing Pier: Delaware Breakwater Hurbor; built on
Iron Screw Piles. Designed by Lieut. Col. J. D. KURTZ,

U. 8. Corps of Engincers. A full History, with Map, De-
scription, Details, and Scale Drawings. By A. STIERLE,
C.E., Assistant Engincer of the works. A valuable and
important paper. With 42 illustrations. Contained in
SCIENTIFICJAMERICAN SUPPLEMENTS NOS. 72 and 73.
Price 10 cts. each. 'I'o be had at this office and of all

newsdealers.
EMPIRE NOVEL/

So

%TR()NG AND ( IIEAP SPAR BRIDGES.

General description, dimensions, and particulars, with 2
? ges of drawings, covering illustrations of all the de-
ails, for a bridge OF 100 feet span or less; specially uve-
ful for crossing of crecks, small rivers, gullies, or
wherever a costly structure is not desirable. The draw-
ings are from the Spar Bridge exhibited at the Centen-
nial, in the U. 8. kaurtment of Militury Kngineering.

These bridges are wholly composed of undruss‘ed stuff.
Contained in SCIENTIFIC AMERICAN SUPPLEME N
71. Price 10 cents. To be had at this otfice

newsdeulers,

zuaranteed. Write at once to

Outfit free. Salar;
i‘ CO., 309 Broadway, New York.

Blake s Patent Stone & Ore Crusher.

NEW PATTERNS, with important im-
‘port‘mt improvene ntﬂ, and abundant
'strength. is the only machine used
‘by the principal MUNICIPAL, RAILROAD
and MIiNI CORPORATION ind CoN-
|TRACTORS in the United States and
iforeign countries, for breakinghard and
‘brittle substanc(-q l() ANY SIZE. Send
for circular. Add
BLAKE CRU: buhl( Lo New Haven, Ct.

PERFECT

NEWSPAPER FILE

The Koch Patent File, for preserving newspapers
magazines, and pamphlets, bas been recently xmproved
and price reduced. Subscribersto the SCIENTIFIC AM-
ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT canbe
supplied for the low price of ¥1.50 by mail, or $1.25 at the
office_of this paper. Heavy bourd sides ; inscription
i SCIENTIFIC AMERICAN,” in gilt. Necessary for
' every one who wishes to preserve the paper.

Address
MUNN & CO.,

Publishers SCIENTIFIC AMERICAN.

WO00D & LIGET
Machine Co.
WORCESTER, Mass.
Manufacture all kinds of
Iron-Working
Machinery,
including many novelties.
Shafcing, Pulleys,
Send for Circulars.

——

BURY DRILI CHUCKS.

D-A-N Perfected and Price reduced.

Manuf'd by the HULL & BELDEN CO., Danbury, Ct.

PATENT SCROLL; AND BAND SAW MACHINES A
speciality. CORDESMAN, KGAN & CO,, Cincinnati, O.

T PAYS tosell our Rubber Hand Printing Stamps
Terms free. G. A. H.ARPER & BRO., Cleveland, O.

$ O 00 SCREW-CU’I‘TING FOOT LATHES—
9] Foot Drill Presses. Send for Circular to

L. SHEPARD, Cincinnati, O
BIG PAY

to sel] our RUBBER PRINTING STA‘KPS
Terms free. TAYLOR & Co.,Cleveland,O.

BELLEFONTE

Water Wheel.

This wheel is offered to the
public with the fullest con-
fidence on the part of the
pl‘O[lI'l(,tOl‘S that, after 12
years' experience in the
manufacture of leading tur-
bines, they have produced a

), wheel thaf, under all circum-
stances, will fulfill allthe re-
qmrem(’nt‘; of a flrst-class
wheel, combining durability,
(’fﬁm(’nLy and low price.
2 Information given on appli-
cation to

WM. P. DUNCAN & CO.,
Bellefonte, Pa.,

BRADFORD MILL cO.

Successors to Jas. Bradford & Co.
MANUFACTURERS OF
French Buhr Millstones,
Portable Corn & Flour Mills,
Smut Machines, etc.
Als0, dealers in Bolting Cloths and
General Mill Furnishing.
Office & Factory,1568 W.2d 8t,
CINCINNATIL, O.
J.R.Stewart, Fres. W.R. Dunltp.S«.
[rad PRICL-LIS’I‘S SENT ON APPLICATION.

THE BEST

AND MOST ECONOMICAL

Boiler Feeder
FRIEDMANN’S INJECTOR,

MANUFACTURED BY

NATHAN & DREYFUS, New York.
108 Liberty St.

Send for Circular,

Clipper Vertical Engines, off and on Wheels.
Price, on wheels, 6-horse power, $4385; 8-horse, on
wheels, price £700. Dry Steam Horizontal Engines, 8-
Horse Power Climax, on wheels, §325. Builders of Sta-
tionery Engines, 4 st,yles from 6 to 200-horse power.
Corliss Engines, Extra nish and Cut-off Elgmus.
Crank \Lntlonurfv and Plain Finished Engines, Boilers,
Circular faw Mills, etc.
Successors to Utica Steam Engine Co., formerly Wood
& Mann Established 1857.
We have the largest line Engine Patterns in United '
States. w00d, responsible Agenh wanted.
TAY LOR MANUFACTURING CO.,

Westminster, Mm yland.
BENTEL

T, MAR «JEDA\NTA &

NurACT”wsu p:RIORr,.

TRADE. MARK

@BAND SAWS,SCROLL SAWS Q)

PLANING & MATCHINC MACHINES
-~ UNIVERSAL FAND JOINTERS 4.
MOlDINC DOVETAILINC BORINC,FRIEZING. SHAPINC &
> DEFING MACHINES.PLANER HNVESEMloG
P ITLTON, OH 6™ 8

BUY YOUR BOILER AND PIPE

COVERING-

direct from the Manufacturers.
ASBESTOS FELTING CO.,
Front St., near Gouverneur, N. Y,

© 1877 SCIENTIFIC AMERICAN, INC.

To be had at this office, and of all ‘ -

-~ MANUFACTURE OF

I'THE TANITE CO.,
! STROUDSBURG, PA.

EMERY WHEELS AND GRINDERS.
GEO. PLACE, 121 Chambers St., New York Agent.

 CUARDIOLA'S
( OFFEE & SUGAR MACHINERY

s oflee, Malt., Corn, Cocoa, and Grain-
Dryine Machine.  cCoffce-Hulling and
Polishing Machines. ¢offee=\Washing
Machine. Helix Sugar Evaporator.
Messrs. C. l)()l l’llE LOW & CO., 42 Cedar

Street, Ml-«l- MUNOZ & ENPRIELLA, 52 Pine

Street, New York, ure Mr Gu.xr(holu s Agents, und they

will give prompt attentionto all orders for any of the

above machmes

ROCK DRILLING MACHINES

AIR COMPRESSORS,

MANUFACTURED BY B0 eicuRockDrie Co.
SEND FOR PAMPHLET. FITCHBURG MASS.

Steel Castings,

From !4 to 10,000 1bs. weight, true to pattern. Aninvalu-
able substitute for forgings, or for mallcable iron cast-
ings requiring great strvngth Send for circular and
ru e list to CHHESTER STEEL (‘A\'I‘I'\G COMPANY,
VELINA SNTREET, PUHILADELPHIA, PA.

MAcmms-rs' TooLs.

NEW AND IMPROVED PATTERNS.
Send for new iilustrated catalogue.

Lathes, Planers, Drills, &e.

:NEW HAVEN MANUFACTURING CO.,

New aven, Conn.

ON CLUTGHES S
o AND

eLEVATORS.

VOLNEY W.MASON &C0.PROV.R.L

P.BLAISDELL & CO,,

Worcester, Mass.,

Manufacturers of the Blaisdell Patent Upright Drills
and other first- CldSS Machinists’ ’l 00]5

The HOADLE Y
PORTABLE STEAM ENGINE.

WITH AUTOMATICAL CUT-OFF REGULATOR
AND B ALANCED VALVE.

THE BEST°MOST ECONOMICAL ENGINE MADE
END FOR C/RCULAR.

S
Thed.C.HOADLEY CO. LAWRENGE. MASS.

STATE WHERE YOU SAW THIS.

ARTIFICIAL BUT-
ter.—By Prof. Henry A. Mott, Jr., KM, With six en-
ravings.—Being a History of fhe Artificial Butter
Manufucture, Descriptions” of the Principal Processes

. now in use, Details of Latest Improvements, Plan of an

Artifieial Butter Factory, Engruvings of the Machinery
required, Chemical Anualyses of Butter and of Artificial
Butter, Details of [h(, Costs of setting up an Artificial
Butter' Factory, the Capital required, the materials and
umtlnes consumnied, Cost of manufacture per pound,
e Duily Profit, ete. A complete and reliable treatme
contumvd in SCIENTIFIC AMERICAN SUPPLEMENT Nos.
48 and 49. Price, 10 cents each. 1o be had at this office

UPRIGHT > ORIL L.

II. BILKFOI{D, (,luummu, 0.

- Nnagara

. and of ull newsdeulers.

ESTABLISHOED 1826,

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

lallan Ashest

SUPERIOR TO EVERYTIIING FOR

Packing, Board, Gement Rt

Imported and for sale by
McCULLAGH & LO., 49 Beaver St., N. Y.

1872, 1873, 1874, 1875, 1876,
SCIENCE RECORD.

A few copies of these splendid books, copiously illus-
trated, are offered at the tollowing very low prices.
Persons desiring a condense 1 history of the most inter-
esting Facts and Discoveries in the Arts, Sciences, and
Inventions, for the years frow 1572 to 1876, will tind th( ‘m
recorded in the ive volumes of the SCIENCE REC ORD,
now offered at half the m iginal price.

Every Department of & 1ce 18 treated in these vol-
umes, and the important discoverics of the several years
are not onl taithfully described, but many of the sub-
jects are illustrated with ﬂnul) executed engravings,
pr( pared expressly for these Annuals.

Among the subjects, the following are the most note-
worthy, exhibiting in a condensed form a general ac-
wunt of the Progress of the World :

i CHEMISTRY AND METALLURGY,
| MECHANICS AND ENGINEERING,

ETI'ECIRICITY, LIGHT, HEAT, SOUND,

T},QHI\OLOGY THE USEFUL, ARTb,

BOTANY AND HORIICULIUI\L

AGRICUL

RURAL A

MATERIA MI' DICA THERA
| NATURAL HISTORY AN® ZOOLOGY,
| METEOROLOGY, TERRESTRIAL PHIYSICS,
| GEOGRAPHY,
| GEOLOGY AY\.'D MINERALOGY,
|

=

'OUSEHOLD ECONOMY,
APEUTICS, HYGIENE,

ASTRONOM

BIOGRAPHY AND NECROLOGY.

Each yearly volume contains about 600 octavo pages,

!including a large number of handsome engravings.

\ They are bound in substantial and handsome bindings,
I 'and will be mailed on receipt of $1.25 each, or &5 for the
. set of five volumes.

They were pubhshed and heretofore sold at £2.50 each,
!or 10 for the set.
w State, in romntmg for a single volume, which year,
' from 1872 to 1876, is desired, remembering that the date
ofthe volume covers the events and discoveries of the
previous year. Sent by mailonreceipt of price. Address

MUNN & CO., PUBLISHERS,
37 Park R ow, New York city.
HE ‘ Scientific American” is prmted wnh CHAS
ENEU JOHNSON & CO.’S INK. Tenth and Lom-

bard Sts., Philadelphia, and 59 Gold St., New York.






