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IMPROVED FIRE-EXTINGUISHING APPARATUS FOR
VESSELS,

Itis 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 useless against the intensely hot
flame which almost instantly communicated itself to the
timbers. Of the crew and passengers, who took to the boats,
but few were saved. The vessel was entirely consumed.
Here was a case where water as o 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
xu.mther 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 herself 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 carlonic

A\
N
\

NEW YORK, JUNE 23, 1877.

neid gas a8 o fire extinguisher on shipboard, based on the
succossful 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 gus. 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 contradistinetion to the ordinary employ-
ment of limited quantities 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, are 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 dinmeter by 9 feet in length,
so that each holds about 448 Ibs, 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 lever and screw. Opening outboard

is a water supply pipe, E, which communicates with two
| branch pipes, F and G, respectively above and below the
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generators. The pipe, F, serves to conduct water to the
latter. The pipe, G, may be used as a waste pipe, as it leads

utboard on the other side of the vessel; or when the valve,
H, is opened, and the valve, 1. closed, it conducts water from
E. into the cylinders from below, to break up the caked re-
' 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

siduum before discharging the same overboard.

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 218 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 uliﬂriimting receptacles, to hold the acid in small
l:\mnunh until needed, and also to apportion the charges to
| the respective generstors. They are of copper, lead-lined;
Ilh"_\‘ 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 itself be used for forcing up
the acid by causing the pressure generated in a portion of

[Continued on page 888.)

GRANGER'S APPARATUS FOR EXTINGUISHING FIRE ON SHIPBOARD.—Fig. 1,
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the rayvs of the sun, in o leeser dogree, ne the common  burn-
| wis printed and made so much of by the newspapers,

gentleman of Brooklyn suffering from wesknoss of sight
was recontly lod by the advice of well meaning friends to
uso spectaclos of Hlue glass, such o8 certain opticians wre
selling just now. The result was that his eyes, already too
woeak Lo be used much in ordinary circumstances, were ex-
posed to a terrible glare and heat, which in less than a week
oentirely destroyved the eyesight of the sufferer. He I8 now
totally blind. This ls a fact, and the gentleman would doubt-
less bo glad to have other sufferers from weak eyes know
of his case and draw n moral therefrom. Anotlier similar
instance has comoe under our observation, n young lady bein

It is curlous to notice in what strange ways a popular | its former activity :
The bellevers in the blue | the suliject is thirty years of age, and that the disease Is often.

The skeptic in |
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;nkip n generation, and appear in o sacceeding one with all

that the habit seldom culminates untll
ont fuuml among people botween the ages of thirty and
¢ that certain individuals possess an sleoholic idiosyn.
tnm. w natural latent desire for stimulants which loads, if
indulged, to morbid appetite and a disessed condition of the
system, which the patient is powerless to relieve, because the
weakness of will that led to the disease obstructs its removal,
These are all well demonstrated facts. Dr. Joseph Parrish
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worth bearing in mind that the only property of blue glass |
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January when desired, |

Neither glass stained blue nor glass of any other color
|“(unconl|n(cn the rays of the sun as the common burning
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surfaces, has the property of causing the luminous rays which

UNE 23, 1877, ’lmvcm it cither to converge or to diverge. By a burning
. —Tie glmm or double convex lens, parallel rays are conveyed to o
|focus. If blue glass is made in similar form, it will act

an asterisk.)

'similarly; otherwise it will not.

;:{Eﬁné& in Bogland. ] | But, as we have repeatedly pointed out, blue glass cuts off
i B ccovassass :

... 89 a very large proportion of the luminous ruys, and the light
3 it transmits is nothing but modified sunlight, or rather sun-
5 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 delusive.
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-
ble of producing increased absorption sufficient 1o render
. the glass hot, and so0 to cause it to injure the delicate outer
portion of the eye through its proximity thereto. In the ab-
: sence of any data determining this point, no positive opinion
can be formed; but it seems probable that the resulting in-
flammation of the organ would produce suffering sufliciently
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
sl Mirioa of | the optic nerve. It should be understood, however, that, if
o ":frf' ' blue glass spectacles are injurious, it is because of the con-
&".‘: | stitution of the glass, and it does not necessarily follow in

pur-
: | consequence of that glass being blue.
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DRUNK OR DISEASED 1
The sciences of law and medicine are now in direct con-

¥ T. A. PREEMAN.

u’dﬂ" — refuses to accept intoxication as a plea in extenuation. On
e by riciion: ..,,.“,. e fo- | the other hand, one of the highest medical authorities, who
""l"‘""""‘ Sxel | has made drunkenness the subject of prolonged and careful
hgm; study, Dr. D. G. Dodge, Inte Superintendent of the New
weimors, Kulves, and | York State Incbriate Asylum in Binghamton, says that ** in-
Yineral Waters, ote.. | ebriety is u condition of the system exhibiting s class of

Vanilla Syrup, |
muu syrui, Orange Syrop, | | symptoms resulting from a long continned and excessive

'-n-- rup,

aegreen Fyrup. o Sar- ‘ use of alcoholic stimulants, which brings the subject to a con-

ke
Lo make Myrume m’R ‘ escape.
The question is one, however, which demands speedy settle-

. by wa A Ment, for laws are indeed anomalous under which fine-drmwn

ion o Marmce | Pleas of ““ emotional insanity * have secured immunity for
wilful murder, while the wretch who deals a fatal blow |
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erments -
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nat and
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} full meed of punishment. Much has been writtea and said to
| prove that, when & man becomes a drunkard, it is a volun-
ilnry proceeding on his part.  This is the legal view—or
- | rather, the legal fiction—relative to the subject. There i no
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Deoam the -
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ﬁ | of detection; but he can get genuinely drunk, and still have
| facultios clear enough to exccute s purpose of revenge, for
example.
drunk n man must be to be irresponsible.
unearth every one's genealogy to find out whether his grand-
father was an inebrinte in order to predicate the hereditary
hypothesis. It is evident, therefore, that the druokard—no
matter how he became a vietim—must be placed in a differ-
ent eategory from the lunatic and the eriminal who commits
crime automatically. A lunatic is never responsible, socicty

of the inebriate depends on a host of circumstances, which

while crazed and diseased with drink is subjected to lh.t

after sixty years of sobriety.  Dr. Forbes Winslow, before a

served o list of criminals in which a father was a drunkard,
grandfather a drunkard, grandmother an idiot; and in the

All the forms of viee were hereditarily trans
mitted,

The dificulty at once suggests itself of how 1o distinguish
between the man who gets drunk because he cannot holp it
and then sing, and him who deliberately becomes intoxicated,
If we place the drunkard on the same level as the lunatie
'in rogard to irresponsibility for crime, we find ourselves
brought face to face with o host of perplexing questions.
A man cannot sham lunacy without being reasonably sure

%

: |

8
e 4

Neither lnw nor medicine ean positively say low
Neither can we

must regard a criminal as always so; but the responsibility

may differ in countless instances. It is obviously as much
an error to regard every drunkard as an automaton impelled
by irresistible impulse as it is to consider him—as wo now
practically do—a fully reflecting being. The problem is to
find the just mean which will cover all cases, or to discover
n mode of prevention which will simplify the general con-
ditions.
The preventive remedies which have suggested themselves
are two: Fizst, the inebriate asyium; second, the repression
of the liquor traffic. The inebriste asylum, though really &
curative institution, is in the end the means of preventing
the spread of inebriation by hereditary transmission. Intem-
perance is curable, just as insanity is, in most cases; and, to
a 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
be considered advantageous. As regards the checking of
the liquor traffic, there is ground for much argument pro
and con. A step in advance which might be taken, and its
results tested before resorting to prohibition, is the stringent
enforcement of enactments against adulterated liquors.
Whiskey—or rather a vile decoction of fusel oil—is sold in
the slums of this city, st retail, st 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 essily able
to gratify their desires. Pure liquors, say authorities, are
worse us a source of inebriation than the adulterated ones,
owing to the greater proportion of aleobol present. This is
doubtless true; but at the present time thimmnam
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 proceeding to got
irresponsibly drunk.
- ——eeere—  ————
ABOUT GRAVESTONES.

We have just received a volume containing seventy-four

lithographed desigus for gravestones, MW"

volume, and the price is esgu'donm'.-'m

was set afoot. Wohngolhbllﬂ-n
dpswbhhhnbmm-ﬂmm
the memory of man runneth not to tl
visitor to the country or our
wood,ﬂndnth-numm:ud

doubt that many do become confirmed inebriates through
finding pleasure in their early use of stimulants; but this is
by no means true of all.  Dr. Dodge tells us that, like all
a.‘u:.. hereditary diseases, intemperance is transmittod from parent

to child as much as scrofula, gout, or consumption; that It
obscrves all the laws of transmitted disease; that it may even |
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ke < » Wé opened the book sbove re- LIGHTNING RODS, 7 proved. The morning I left New York there were not per-
forred to with these feelings. We need not picture our dis-| A correspondent of the Country Gentloman writes 1o the | haps thirty persons in the city who belloved that the boat
mw'm ninoteen monuments with f:;:cml ‘“":: llnd five | editor of that paper as follows ; would ever move one mile an bour or be of the least utility, i
broken pillars met our gaze; and there was the nevita-

!

385

—

rend the recent article In your journal rels. | And while we were putting off from the wharf, which was {

** Havin
blo lamb, and the invariable angel In the usual uncomforta. tive to I ﬂmhl?‘ rods, 1 venture to propound the follow-| crowded with spectators, I heard & number of sarcastic re-
I

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 most incompre-
hensible combination of a ewer and basin perched on & slab,
What connection existed in the designer’s mind between
those indispensable toilet utensils and the grave, we should
much hike to have explained. Some of the gravestonos de-
picted are above average merit; but the stigma of conven-
tionality is upon every one of them. Tho designers doubt.
less think they know the public demand, and aim to supply
itin 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 evolved the
former, is capablo of producing.  We do not refor 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 true taste and art fecling to these as to
the more protentious piles; and while we are making Nature
transform our great cemeteries into beautiful parks and
gardons, it would be well if wo allowed art to produce forms
which wonld harmonize, and not disagrecably contrast,
with Nature's handiwork. Ancient mythology and the
tombs and relics of the Old World 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
something better than the upright slab, pillar, or obelisk for
marking the graves of the dead?

—_—

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-opezative enterprises of any legiti-
mate character. Among other schemes, that of an inventors’
union has been projected, whereby inventors are assisted in
preparing their devices, a workshop is provided, and other
encourngement afforded.

‘We are of course heartily in favor of any plan which tends

to develop invention; but the inventors' upion 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 completed, and his right in
itsecured 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 sriginated 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 which will keep their minds in a
channel which is likely to end in their conceiving some ob-
ject on which to exercise their gonius. 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 either class of
help we have indicated, and do good; but we do not believe
that they will ever earn much gratitude from inventors by
fitting up & shop and requesting people to come in there and
invent. They would fipd that good reading rooms—such as
we have frequently advocated, and which have been success-
fully established in many places in accordance with eur sug-
gestions—will attract thinking people; and if an abundance
of mechanical books and papers 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 securing the nid could hardly
extend beyond bringing investors and inventors into com-
munpication. 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 easy to convince an inventor that his
device is not of superior merit as it is to convince s mother
that her baby is not handsome,

We are glad to hear of the existence of the guilds, and
ean commend their motive in endeavoring to help inventors.
But we think that, after s little experience, they will agree
with us that it is better for them to furnish means for obtain

ing Inquiries: Given a large building, say & church with|

spire, the spire covered with tin and painted, the church
roofed with slate, valleys of copper and conductors of
{Hn, & 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 rI-L of
copper from the bottom with permanent molsture under- |

ound—is the building protectod against lightning t (1)
| Would the bullding be rncuc-t yrotected If the above conduct-
ors were attached in the building to the gas pipes? (2) Does
the paint on one side of the tin materially reduce its power |
of conduction? () Is it not an accepted theory that the
closer the rods are attached to a Imlllchng the better ¥ (4)
Do you approve of the method used for protection of Jm
Centennial bulldings, as explained in the ScrExTiFic AMERI-
CAX of about a month since t (5). W. H. G,

To which the editor of the Country Gentleman roplies:

1. Wedo not perceive why this would not make s 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. ln case the points above should prove insufficient to
: cnrr{-.oﬂ silently the fluid from a heavily charged cloud im-

mediately above, and there should be an explosion (a rare
occurrence in such s case), thore would be more liability to
| Injure the building than if the rod were a foot or two distant
{from the building. 2. Gas pipes, well econnected, would
'make good conductors, with the same lisbility as that just
!mentioned. 8. Paint does not reduce the conducting power.
4. It is better that the rod be a short distance off from the
| building, for the reason already explained. 5. We do not
 know mode adopted on the Centennial , and
have not the paper referred to at band.

REMARKS UPON THE ABovE Axswenrs.—(1) We coincide
substantially with the Country Gentleman in respect to the
general sufliciency of the above example of protection. The
proposed connections above ground are correct; but if there
is any defigiency, it is in the underground connections. The
terminal metal of the rod, placed underground, in contact
with moist earth, should be as extensive in area as possible.

‘We think it erroneous to suppose that lightning rods are a
means of silently discharging the electricity of thunder
clouds. The latter are generally more than half a mile dis-
tant above the earth when the discharge takes place ; and
while a properly arranged rod, if struck, will conduct the
electricity safely to ground, the sudden leap of the lightning
through this airspace tothe rod sets the air into tremendous
vibration, producing sounds like the roaring of artillery.
Only the atmospheric electricity, close to the surface of the
earth, is conducted to the ground silently by rods, buildings,
trees, ete.

The object of the rod being to conduct off electricity from
the building to earth, the rod should consequently be placed
in close contact with the building, so that the electricity may
easily reach it; the rod 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 earth, before mentioned.

As to inside gas pipes, they are good conductors, and all
that is necessary is to bridge over the space between 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 electricity 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).

(5) The mode adopted on the Centennial buildings was to
connect the metallic roofs with the earth, 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
roof : while the earth terminals of the rods were provided
with a very large area of conducting material placed under-
ground—which latter is the essentinl thing necessary to ren-
der any rod a protection ; but is the very thing that the
majority of people neglect in rodding their buildings,

————— - —  — — — —

Fulton’s Account of the First Steamboat Trip

between New York and Albany.

In the Suffolk Gazetto, printed at Sag Harbor, on the east
end of Long Island, October 12, 1807, is a letter from Robert
Fulton to Joel Barlow, giving an account of the first trip of
the first steamboat on the Hudson River, Tt is as follows:
To JoeL Banrrow, PHILADELPIIA,

New Yorx, 22d Aug,, 1807,

My Dear Friesp: My steamboat voyage to Albany and
back has turned out rather more favorable than I had caleu-
lated. The distance from New York to Albany is 150 miles;
I ran it up in 82 hours and down in 80 hours,  The latter is
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 has been performed wholly by tho
power of the steam engine. I overtook many sloops and
schooners bearing to windward, and passed them as if they
had been at anchor.

marks; this Is the way you know in which ignorant men
compliment what they call philosophers and projectors,
Having employed much time and money and zeal in se-
complishing this work, it gives me, as it will you, great
pleasure to see it o fully answer my expectations. It will
give a quick and cheap conveyance to merchandise on the
Mississippi, Missouri, and other grest rivers which are now
laying open their treasures to the enterprise of our country-
men.  And although the prospect of personal emolument has
been some inducement to me, yet I foel infinitely more pless-
ure in reflecting with you on the immense advantage that my
country will derive from the invention,
However, 1 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 seen the steambost in
rapid movement, and they believe—but they have not seen a
ship of war destroyed by a torpedo, and they do not belleve.
We cannot expect people in general to have's knowledge of
physics, or power of mind sufficient to combine ideas and
reason from causes to effects.  But in case we have war, and
the enemy'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, ete.,
Ronert Fuvroxw.

Transparent Gold.

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

The plan adopted was as follows: From a sheet of copper
rolled down to a thickness of yfy of an inch he cut a strip
2} by 4 inches. This strip, containing 20 square 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; the strip 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 square
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 gydgs of an inch, as against sy for
the beaten film. An examination under the microscope
showed the film to be continuous and 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. Outerbridge
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 pieces in weak nitric acid for
several days, the copper was entirely 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 cf one 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 sereen by means of reflected light, its true gold
color was seen,  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-eight thousandth
(yystowe) Oof 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 thana
single undulation of greenlight. The weight of gold cov-
cring 20 square inches is, in this case, thirty-five thousandths
A8y of o grain: one grain being sufficient to cover nearly
4 square feet of copper. The film is perfectly transparent
and continuous, even in thickness, and presents all the char-
acteristics of the one shown before. That a portion of the
image appears darker is due to superposed films, the intensity
of the green color being proportioned to the thickness
through which the light passes.

Riches and Reason.

The experience 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 Werk
and it is never wise to risk one's head 1o accumulate & prop-

ing ideas, and to leave the inventors to work out the pro-
jeets based thereon after their own fashion.

The power of propelling boats by steam is now fully

erty for other people to quarrel over.
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IMFROVED DIAGONAL PLANING AND POLISHING
MACHINE.
The sccompanying engraving represents ono fnnlr:‘n‘f ):nr
diagonal ine, which is a
l:;odm‘b :ll::li:: n.l:‘:hl'::'“:\?‘:l:v .r‘:::ltlg and lowering | tinge, and, when plum:d in an absorption cell, 1'8 0 ?|'6
bed class, and of Improved construction.  The cutting oyl | inches thick, shows distinctly the well known absorption
inder §s made to be changed, at will, from its usual position bands,
of square across the machine, to dingonal one of #5%, nnd
vice vermt. A polishing device is also provided which, when
suitably adjusted, polishes the surface of the material after  to be made
the Iatter has passed the planing cylinder.  Among the ad- ! alr rushes in to 61l the bottle,
vantages clalmed s that, when smoother
surfaces than can ordinarily be produced
by planing machines are required, tho eylin-
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, ready for
paint, oil, or varnish. With the cylinder
working diagonally, all Kinds of frumed ar
ticles, such as doors, sashoes, blinds, ends of
bureaus, commodes, desks, cabinet organs,
cte., are claimed to be planed, as easily, per
fectly, and cheaply a¢ 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, eabinet-makers’ shops, cab-
inet organ, furniture, railroad, and street car |
factories, whether large or small, using the
eylinder square across for ordinary surfacing,
and diagonally for smooth planing and where
flat frame work is to be smoothed.
Nearly fifty of Mr. Norris’ machines are, we
are informed, in use in the sash, blind, and door

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

In testing the air of a room for earbonic oxide, he

takes & bottle that will hold 100 cubie centimotors, fills it
with water, and then empties it in the room where the test is
Of course, as the wator flows out, the suspected
About 2 cubie centimeters

e . S

his favorite weapon, the spectroscope, against this, nml!ﬂmt any

NORRIS' PLANING AND POLISHING MACHINE.

considerable oxcess of muriatic acid must be
avoided, as also the use of too much chloride of lime soly
tion.— Deutsehe Industrie Zeitung.
= et t——— -

Hented Alr Instead of Oxygen in the Lime Light,

Means of producing artificial light of good actinie quality
at n 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, Woov"mry has recently
been good enough to bring under our atten-
tion the result of some experiments, by which
he hopes to obtain a light, in all respects offi-
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 o 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, sending a stream of air through it, finally
+ cntering a spiral tube, which twines round the
. gashurner, 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

factories of the United States and Canada. The machine | (} cubic inch)of the diluted blood is poured in, and the bottle | suited alike for the sciopticon or other magic lantern, and

from which the annexed engraving was prepared is in use | shaken for one minute only. The color of the blood
in the largest walnut furniture factory in this city. changes, it looks more pink, the absorption bands are a
Further information may be obtained by addressing W, | little paler and pressed a little back to the left or end of the
R. Norris, Fort Ann, N, Y. Arrangements for the manu- |spectrum. A skilled spectroscopist would notice this at
facture of these machines in Canada are desired, once; but for the less experienced, Professor Vogel adds 3 or
—- oo 4 drops of strong sulphide of ammonium. If the blood is free
IMPROVED CALF MUZZLE. from carbonic acid, the two bands near D and E disappear,
Mr. August Miller, of Salina, Kansas, has patented, Jan- and a broad faint band appears between where these were;
uary 18, 1876, a muzzle for calves, by which they can be | but if carbonic oxide be present, these bands remain un-
effectively prevented from sucking the cows when in the | changed, when the sulphide of ammonium is added.
same inclosure with them, without being hindered from | To test the delicacy of this reaction, Dr. Vogel took the
grazing or getting other food. The muzzle may also be used {usual mixture of carbonic acid and oxide, as obtained hy
for dogs and other animals with advantage. the action of sulphuric acid on oxalic acid, and mixed it
In the engraving, A represents a rigid frame, made of a | With 60 volumes of atmospheric air. and by shaking two
solid or full-top part, of zincor other material, that is fitted | minutes with 2 cubic centimeters of the blood solution, the
on the nose of the calf or other animal to protect the same | reaction was very unmistakable.  As little as 04 per cent of
against getting chafed or sore. Thetop plate is fastened | earbonic oxide in the atmosphere can be detected in this
thereto by u flexible head strap, a, and a lower jaw strap, b, | Way by taking 500 cubic centimetere (about 1 pint) of the air
A swinging guard plate, B, is hinged to the front edge of |nnd shaking with 8 cubic centimeters of dilute blood. The
the full-top frame, A, and it extends fully across the front | quantity of blood required is so small that Dr. Vogel sug-
of the mouth, The guard plate hasat both sides hinged | gests that the experimenter can draw it from himself, or
plates or boards, C, with projecting spur-shaped rear and | fresh blood can be kept in the laboratory for a week by the
top extensions, d, that serve to hurt the cow when the calf |use of salicylic acid. The reaction could be rendered more
attempts to suck, o that it is driven off and prevented from | delicate if the oxygen were removed. Carbonic acid is

taking hold of the teat. The front and side guard plates readily detected in this way in tobacco smoke and in illumi- |

close over the mouth on the upward motion of the calf’s |nating gas.
Noew 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 s 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
| more or less yellowish red color; but on paper it rapidly
| turns blue, and immediately produces a distinet 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 casily and perfectly.

Experiments and attempts to make this ink lead to the
following result, which indicates the method of its manufac-
head, but do not interfere with the grazing or other feeding 'ture: A logwood extract of 10° B. has added to it 1 per cent
when the head is in downward position, as the plates swing  of alum, and then enough lime water to form a permanent
"r"')' from the nose and nd'mil the free use of the mouth. | precipitate. This mass is then treated with a few drops of
w&:ﬂ:‘;’;,'ziﬁ‘;:'.f'":e' provided at the top spur, d, with in- | a dilute solution of chloride of lime (bleaching powder), just
S0 1o fmm:w;\c(nl:?:-"x:]lfml engage the side flanges, f, 'enough being added to impart to it a distinet blue-black
teat into thes cornet of ‘h:"('( ulur'!;“; ’.'ml' side up to got the | color, aftor which dilute muriatic acid is added drop by drop
Seid & i foammis 2ot |nl outh. The side plate I thereby | until a distinetly red colored solution is produced. To this
e ey ";l; “’:Fn:'"-' “’““- l"““"fl"l{ at the | solution is added u little gum, and a half of 1 per cent of
ssme cannot. b swung high& h:' th’:u;::k:.v:‘fhl'l.:‘ :l:“l"- nl"" | glycerin, T l:u preparation lhu.n obtained has all the proper-
head when trylng to get the teat. wulial’s [ ties of the Parisian copying ink. It is evident that the
. ez bt small quantity of chloride of calcium, formed by this pro-
A Simple Test for Carbonie Oxide., r:‘“' greatly increases the copying power of the ink; while
R kot o satimaition or detantnc o the rx(-c~'1|l|1ul'\"nllulnl oxcoms of free hydrochlorie acid canses
e by ox\ising 16 wish dhovinte ‘:‘;'l ,.p: h,'|:;,':: ;lnir'hon:r lllw llllk tul r;"lmlln liquid by holding in solution the lime and
v UB0 - 1 sub-l aluming lakes o : { ' W . .
chloride of copper, or reducing palladium solutions, are |ncid gnuluull: .-u"u[l::f“::r“: mn\ltrlxln':lnl,t:lh;))‘:!:u:;zced:l‘ tll::ltl
tedious and difficult, Professor H. W. Vogel has turned | In the paper, 80 that the blue-bluck luﬁe is lcll; ll' is evident

| from slipping. The

for photographic enlarging purposes.—ZLondon Photographic
News. A
IMPROVED HORSE BOOT.

Mr. Joseph Fennell, of Cynthiana, Ky., has patented through
the Scientific American Patent Agency, March 31, 1876, an
improved boot, which is herewith 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,

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, a', 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 asmall strap, F, buckled around the fetlock, and which
is only designed to keep the boot, E, from falling down.
The strap, F, is pudded, and buckled loosely, 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.

PurrpicaTioN or Busmura.—M. E. Smith adds to 16 parts
of bismuth, kept in fusion at the lowest possible temperature,
1 part of & mixture of 8 parts of cyanide of potassium and 3
parts flowers of sulphur. After fifteen minutes the metal 8
allowed to cool. '

Sh i add
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PATTERN MAKING.—BEVEL WHERLS

** He who can make a good bavel wheel is 4 good pattern
the saying; but the system that di.

Browing to be the gen-
eral custom, and it has robbed the expression of hnlgem

truth, for there are many good pattern makers who have been
pecialties remoto from hevel
o saying, howoever, meorely to
always boon attached to work

maker.
videsa trade into specialties is now

engaged all their lives in

» TOt undeservedly,

A pair of bevel wheel pat-
torns, fresh from the workman's hand, especinlly if of ﬁ?&-

hogany and nicely varnished, exe
> ite general admiration, 1t
ix a Job easy enough to do; but you must know the way:

that way is what T shall ondeavor to elucidate,

Fig.205.

Fig. 205 is 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 O, on the drawing, and turn the cir-
cumference to it and at the same time to the required digm-
eter, making it perfectly true and straight for the reception
of the testh. 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 © 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 into as
many parts as it is desired to have teeth. 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 5o near that wo 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, nccording s we wish
either to enlarge or diminish the distance between them,

When a pair of bevel gears ure geared together, ull the
teeth on each wheel incline towards « single point; this point
is where the axial lines of the shafts would meet if produced,
In order to give this dircction to the teoth of a bevel wheel or
pinlon, we must set them square; but to an articlo of the
shape we have produced, an ordinary square eannot be ap-
plied in this case, and the workman calls to his aid one of
the simplest problems in practical geometry, namely, to
€rect u perpendicular ton given line.  This is illustrated in
Fig. 206, where the whole outline is supposed to represent
the turned body of 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 at any distance con-
venlont, mark D and E; with D and E as centers, and at
Ay suitable distance, mark the ares which intersect at the

Scientific Jmerican,
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point, F. Join F C; it is the perpendicular line required. As
it would be too troublesome to go through this operation for

Hig.R06.

every tooth on the wheel or pinion, a square has to be made,
such as shown in Fig. 207; the back is generally & piece of
pine gauged to fit the edge of the rim or face: a hard wood
blade is screwed to it, 5o that, when the back is applied to the
rim, the blade may be made to coincide with the perpendicu-
Plarline, 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
lie upon the hand-rest of the lathe, 50 u8 at the same time to
coineide with the perpendiculur 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 tecth, we proceed
to make blocks, alittle larger overy way than the teeth re-
quire to be, hollowing out one side to fit the cone of the body
of the piion. These blocks are glued on to the lines: and
when the work is set, it is returned, this time setting the
bovel to the angle, EF G. A pitch line must be traced on
cach side; redivide and draw in the outline of the teeth on
the larger side; then, by the methods already descibed for
making perpendiculars, transfer the points of the tecth 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-

shown in Fig. 205, where the large and small ends of three
teeth are set out,

When the subject of spur pinions was under considera-
tion, T deferred muking any remarks upon the attachment of
teeth by dovetails until bevel gear should be treated on; let
us now consider the advantages and disadvantages, if any,
of this mode of fixing the teeth. We have long ago men-
|tioned the property which wood has of altering its size ac-
cording to the dryness or humidity of the atmosphere, which

|

;
| ultoration, though considerable across tho grain, Is very
slight in the dircction of ity length. Hence, when teoth are
glued to a body, the grain of which crosses that of the teeth,
there will be a movement botween the two when the pattern
in subjected to n change in dampness or dryness; the dove-
tail allows freedom for any movement from these causes, ro-
taining the tooth in its position under all clroumstances,
Bhould the mould happen to break down in the act of with.
drawing the pattern, it may be restored to a considerablo ex-
tent by knocking out a few teeth, plscing them in the dam.
nged impressions left by the pattern, and bedding up the

sand around them. It sometimes happens that the teoth of a

ate to the diminished size of the small sideof the cone, as |

llu-vul wheel or pinion will be too much undercut to leave the
| mould without damaging it; this method will admit of the
teoth being withdrawn in detail, after which the pattern can
be lifted without dificulty. To counterbalance these advan-
tages must be mentioned the extra cost inseparable from this
method of fixing the teeth. This, however, is really s small
matter when dealing with pinfons; and therefore bevel
pinions usually have their teeth attached by dovetails, ex-
cepting thoso of wmall size. If itis decided to use dove-
talls, we proceed as follows: The body of the pinion has
been turned and divided, and the perpendiculars ail 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 each side; set the piece on
the rim, at o distance from n perpendicular equsl to the
margin allowed; set it by the square shown in Fig. 207, as
the dovetail must havesuch a taper that its sides may both
tend townrds the point, X, before alluded to, namely, the in-
terscction of the axes of the shafts. This will be the case
if, when one side of the dovetail template has been set
squure, the other is square also, By this template, lines for
all the dovetails are seribed on the face; the depth is laid off
on the drawing by lines tending toward X; and from this the
depth of each 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,
{und 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 before de-
scribed for making and attsching teeth. When the glue is
well set, each 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, n foew teeth are laid out in profile upon ares
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 n series 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 s 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 seen that the addi-
| tional complication counterbalances the saving in lumber 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
tho rim, unless we desire an exceptionally strong pattern; the
obliquity of the rim enables us to get a good purchase, by
means of screws through the end of each 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 screwingz.

It will be remembered that, in treating upon the spur
wheel, we had, in forming the box for shuping the teeth, sim-

i ply to draw out on each end the natural size of the tooth,
l that is, if we except a slight diminution towards one end for
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

bounding the teeth must converge to the point, X ; so if wo
take F F to represent the length of the box, we must strike
out upon the large end an enlarged, sand upon the small end
n diminished, tooth; then by planing to these lines we shall
have formed such a box that any piece shaped in the gap
formed in it 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 teoth.

———- -G
Soxom the first of the year Now 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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Contin: ¢s of the invention to passenger-carrying ships. Even on
the Wtot.cl 0 mmﬁ:ﬂm'lp into the other :‘;‘nnn-of-wu. where rigid discipline prevails and. where fire
This is done by a simple adjustment of valves and  is provided against by an elaborate system of drill, the out-
connections which need not here be explained. Steam may | break of a fire at sea is apt to p.rodnco.n panic, as was re-
also be conducted to the acid reservoir to serve tho same pur- cently the case aboard the Egyptian cruiser Latif in the Red
0, is provided in the air pump pipe, Sea. On an ordinary ocean steamer, crowded With.pcnplc,
'hmich = Wm‘:ﬂ’- ‘d.tumos from injuriously affecting the i the terrible confusion can be easily imagined. Amid such
mk]npgm“ f :h‘:l ump. The pipes, P, connecting the I a state of affairs, it is difficult to collect enough cool-headed
mﬂmochugegs, serve to eqnall'm 'lhc pressure be- | people to aid in mnnngiflg the usual applisnces; r}ml every
tween the two, and to permit the free passage of the acid | moment of delay in getting the flames under only mu_znsmcs
down to the gv;ncrawr, when the chomicals are to be mixed, | the general fear. In suf-,h cases the n;_)pnmtus which we
by preventing a vacuum above the acid. Each dome, by | have described, which sllcml_\"nnd quickly smothers the
means of & horizontal distributing pipe, Q, with suitable ver- | conflagration, might well |)rm'f'.m\'n]un|.)lc.
tical branches, communicates with the gas holder or purifier, ; Patented through the Scicnm!c Amr-nfrnn Patent Agonc_y,
R, into which the generated gas is thus conducted. The January 2, 1877. For further mr(?r‘mntmn., “f“"e*“, the in-
purifier is a cylindrical vessel, which is imperforate at the ’ Ivenmr.L Mr. A. M. Granger, Exposition Building, New Or-
points where the entering gas strikes it in issuing from the leans, La. %5
ipes; and between these pipes it is perforated to ad-
:i‘tn&;aps:gc of the gas. Tho object of this partition is L Preserving Metals,
to eliminate the solid and liquid particles which are mechan- | For preserving metal xm.d other .‘i\ll).'-(ﬂl.lccﬁ from decay 'nnd
jcally carried up on the form of spray, by causing them to | fouling, Mr. Charles Weightman Hnrnson. of South h?n-
impinge against the imperforate portion of the diaphragms. isinglon, London, Eng., propos'os.to dn.,«olvf: the crystalline
The gas then passes to the hose, 8. | hydrocarbon known as (_)zokent in a?)' of its S.OlV(fntS. such
In order to remove the collected impurities from the puri- | as benzole, petroleum, oil of turpentine, or resin ml_, and he
fier, a pipe, with suitable valve, leads from the bottom there- ' then mixes the solution in any desired proportion. wnfh .othcr
of to the discharge pipe, G. In this way, water may be led suitable bodies according to t_he purpose for which it is re-
in from the main supply. E, and also discharged through the | quired. He mentions that his experiments have been mx}de
same pipe. The Iatter also serves as a drain for any of the ‘ with ozokerit as a type of the zfnflcml hydrocarbons, which
liquid contents of the generator which might surge up into ' are built up of molecules containing not less than 20 atoms

GRANGER'S APPARATUS FOR EXTINGUISHING FIRE ON
SHIPBOARD,—Figs. 2and 3.

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 sleeve, U, which is pro-
vided with handles, and which may be screwed into a hole
of any size bored in the deck. An sttendant at the nozzle
is thus dispensed with, and the latter is firmly held airtight.
An extra pipe, V, is connected to the distributing pipe, and
leads into the open air 50 as to prevent the escape of the gas
into the room through the safety valves. There is a separate
safety valve on each 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 fire 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 o small vessel, as
above noted. to serve as a floating chemical fire engine in
ports.  'Within two months last year it was the means of ex-
ll:::l;blng fire o':h three cotton-loaded vessels in the above-
ni harbor. cse ships carried respectively 1,400, 960,
and 8,200 bales of cotton, and were valued W“{I their car-
Bots 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 s it would have been at port of destina-
tion had there been no disaster, ™

was employed by the firemen ; butt

five feet above the hatches, were

The importance of this invention in such cases na the above

is especially great; as cotton, when soaked with water, be-
comes much deterlorated In value. The United States Bourd

of Inspectors examined the vesscls saved.

This body, in an
official report, recommends the adoption of the apparatus l
aboard all steam vessels, 'Wo need not point out the advan. |

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 rub them 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 sometimes adds
finely powdered plumbago to give it the color of the metal.
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 1bs. benzole, and then adds 4 1bs.
linseed oil and § Ib. 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 be appliedto 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 1bs. to the square inch, fitted by connec-
tions with exhaust and pressure pumps in a manner which is
well known. This cylinder is provided ywith an airtight
door and a safety valve. When the metal articles have been
placed in the cylinder, the air is exhausted to about 27inches
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 Ibs. of ozekerit, 5 Ibs, resin, and stirring
the fluid in 2 gallons rectified spirit (65° over proof), in
which 2 Ibs. gum sandarach and 2 1bs. garnet lac have been
dissolved. 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
suspended or open air telegraph wires by coating them with
4 fluid, formed by mixing together and heating at a low
boiling point for a short time, } 1b. ozokerit, § Ib. gutta
percha or india rubber, 1 1b. rectified resin oil, and 2 Ibs.
linseed oil varnish. As varnish for outdoor ironwork he
proposes to dissolve, in 2 1bs. tar oil, § Ib. ozokerit and § Ib.
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 need not be referred to,

Ameriean Frult in Europe,

Europe is now taking a surprising quantity of American
fruit, The purchases have amounted, according to the New
York Z'ribune, 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

nddition to the trade of the United States is duoe to inven-
tion, which has occupied itself of Iate with improved

i

In the third vessel, water | methods for drying and preserving for transporting fruit,

he fire wns 'u'llll'.‘d hy the l ho greatest '““K‘(N‘ has been ""“1(’
gas I.ﬂ one 'Muu‘ o the nn"l"ﬁ, which were liﬂl"ﬂ twaont Y-

in the way of dryers.
Within a year some notable inventions in this line have heen

brought under control In | perfected wl
: T ¢ 'rfecte ifch are a great acquisition to the resources of
twelve minutes after the gas had been admitted to the ship, :

the country, The fruitdryer bids fair hereafter to be asmuch
of u necossity to every farming community as the eider mill
and the cheese factory,

-t

Acconoing to the Philadelphin Zrads Journal, Mr. Pen-

body, the inventor of the Peabody rifle, recelves about $800
o day In royalty,

Communications.

Our Washington Correspondence,
To the Editor of the Seientific American :

In my letter published in No. 22, I mentioned that 8. D,
Locke had applied to Secretary Schurz for an order dirccting
the Commissioner of Patents to re-hear n case 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 was set for May 22, but was
postponed until a later day; and on the second day set, the
Judge again postponed the case until the fall term.

Under a recent examination of third assistant examiners,
in which seventeen competed, Messrs, C. J. Hedrick, F. 8.
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 United States is to take
part in the Exhibition, it will be nccessary 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 people at
the Exposition. Both the President and Secretary express
their regret that no action was taken by Congress at the time
the notification of the proposed Exhibition, submitted to the
Secretary of State by M. Bartholdi, was transmitted to that
body. The letter of the late Secretary 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 Secretary Evarts, on the
contrary, are extremely anxious that some representation
should be had, particularly in view of the fact that the
French Commissioner Sommerard’s conduct was 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 unless 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 Secretary 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.
Several 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 feel disposed to
utilize their services. Another plan suggested by a number
of prominent American manufacturers of machinery 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 Secretary 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
recommends 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, Secretary 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 o Inte report tothe State Depart-
ment, has the following: *“ Agricultural implements might
be sent in great quantities to this country if our manufac-
turers would make an effort in that direction and adapt
their implements for the use of the peasantry here. The
principal thing to be done is to make them exceedingly 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 scen no article ‘of their manufacture that excels the
American, unless expensiveness bo deemed an excellence, T
am persunded that thero in a fine fleld here for tho American
threshing machines, During the year an American firm has
supplied a railroad here with fifty-five locomotive engines.

They were remarkablo in strength, power, and
ship; and I am told that they draw a train easily through
heavy snows that, with the engines formerly in use, wou
havo been impassable.”

Somo three or four years ago, Congress uppmptlIM %

$100,000 to be exponded in experimenting on steam boiles
explosions, 1o discover If possible the cause of some of
mystery that ix believed by many to be conneeted wit
nceidents, which mystery, however, s generally bolieved
the best Informed enginoers to conslst in low water.

tho then ensuing season, n Commission, of which the
vising Tnspector of Steam Vessels was the chalrman

serles of oxperiments at Bandy ook, and about o
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spent without results of any value
1enti The next sonson the Socretary of the
;| placed a gentleman of seientific attainments at the
~ head of the n, but with no more satisfactory re-

- sults. It bas now been determined 1o change the location
s ' experiments to Pittshurgh, but only about 88,000 of
Appropriation remains unexpended, and it is foared that
little or nothing will be gained b

i §100,000, although greay expectations were formed by man
1 of the amount of knowledge that would be obmlne(yl rron{
the expenditure of 8o 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 tho ocean, as the young
fish are said to remain in fresh water some twelvo 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 sizo as those |

found In the Connecticut were caught in Hampton Roads

the young ones deposited in the James river by the Fish
Ot'?:ﬁ-lon in tol;o'wintcr of 1875-8.

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, $42,062,600; for the past ten months of the current
flscal year the exports of merchandise were valued at $514,-
709,053, the imports for the same time being ouly §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. Preece, the engineer, are here
for the purpose of making an examination of the workin
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

The Postmaster-General is constantly in receipt of letters
from parties who claim to have discovered an indelible ink
for cancelling postage stamps. Tmpressed with the value of
such an ink, which would effectually prevent the use of

i washed stamps, the department made arrangements with ox-
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. OCOASIONAL.

“ Knowledgo Isx Power,”

Every year an oration is delivered before the Hunterian
Bociety of London, in eulogy of Jonn Hunter, the celebrated
physician, from whom the society takes its name. The ad-
dress of Dr. W. Moxon for the present year i8 remarkably
vigorous, The following is an extract:

“The great fallacy of the nge is the vulgar, fallacy that
kuowledge is power. But not all knowledge is power,
Only the knowledze you have faith and aim to use is power;
and the instinet of each mind is, I believe, n far hetter judge
of how much knowledge it has faith and aim to use than wo
commonly suppose. Knowledge is not power.  Any fourth
year's student knows much that Hunter did not, und 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-
werts It Into an organ for the pupil’s own use, The store of
memory of things taught is totally distinct and separate
from the trained mechanism for use of knowledge, And
these two different things—the store and the mechanism-—are
in separato 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 langunge in what is called aphasia. In aphasia,
person paralyzed on the right side of his body has lost tho
! power of using language, and yet understands all you sy,
' Obyiously, then, the understanding of speech is In one
place, and the power of framing language I8 in another
" place, in the brain, The same is true throughout ull human
soquirements,  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 noeds much time; itisa
slow process, The trainer has to convert the pupil’s knowl-
edge into motive, his desire into patience, his will into

golng to the ooean, and thinks they were, nodoubt f; snd cloth where they will attract the attention of the birds
» re, nodoubt, some o

g | ware of them, for they are thieves. Leave your knitting
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training knowlodge becomos powoer. But knowledge, ns |
glven by the mere teacher into the memory, is not power; it |
In so much weight, which by training may become the in-|
strument of power, Now, the self-training spirit is natural
0 some men—to all groat 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

training faculty; and the proper aim of education is to sup- |
port this, which I may eall the vital spark of character, by
help from the training faculties of others,”
s = PGS
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. Tt 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

1som(-llmcs be deceived or nonplussed by the caution and
cunning of the architects. You will facilitate your work by %
| scaltering cotton wool, horsehairs, etraws, string, vromcd,|

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 acd 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-

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-
ully provided, so that a very gay and party-colored nest may
awing 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 Harpor's Monthly for June,

— - ere— ——— -

Waste In Machinoe 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 muchinery,
What do we find? The floor covered with litter, heaps
of cuttings under every lathe or maching, under every bench;
on the floor new and old materinl of all Kinds have been
thrown in almost inextricable confusion; the machinery is
encrusted withoil and dirt, except just those parts thut meot
the hand in working; and the speed cones and pulleys are
polished by the running belts, showing what might be and
i8 not,

The cutting tools, the bolts and plates, and other gear
used in these machines, le around thelr buses; o new stratum
seoms to be fast closing over some of them, Overhead ix
heard the harsh grating of some loose pulley; the belts have
been thrown off others by some sensitive workman, who
cannot bear the unpleasant nofso in such cases; the belts
diangle from the shafts, the ranning shaft keoplng o stretch
on them and wearing them all the timo,  About thirty men
are employed in these works, yet there is no ono whose
special duty it is to look after the tools, to replace or repair
them when lost or broken,

A man hag to drill o § ineh hole in o plece of plate; the
time actually required would be about five or ten minutes
if good order were kept in this ense.  The man commences
by moking n 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 18 sure to be found,
His search is not crowned with immedinte succoss; a § clear.
ing drill (}§) is the nearcst ho can procure; ho has set his
callipers and taken the size of it; he proceeds to grind it to
§; having reduced it to the size, ho finds It will not clear
jtself %o high us he wishes; however, at last, by more grind-
ing, he is satisfled with it, and Is ready to commence—time
lost, twenty minutes. e 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,

which, with the re-grinding, makes o further loss of twenty

skill, Every good trainer aims to ralse up in the pupil's
mind & self-training faculty, which shall itself continue to
traln more and more knowledge into motive, By such

minutes—total loss, forty minutes on the drilling of a } hole,

takes it to the smith, and waits to have it flattened out, |

8

: s
Another has a brass to plane; no tool for brass seems Lo
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 fron;
that is easy enough; but when that tool is wanted again to
work in the materinl it was made for, 8 /¢ of an inch must
be ground off its facets to restore the original angle—waste

Y the expenditure of the | with them. But tho vast majority of men have some self-| of time and steel.

If a workman should happen to drop a small pin, washer,
or key, he makes another, because among the débria around
he knows it is a8 much lost as though when it fell the carth
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 pleces to-
gether; another, the same time truing up an arbor damaged
by blows on its center with a steel hammer. There was s
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 lsughing 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 keep the grind-
stone in order, and hence nodody does 5o, while everybody
grambles 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, 5o 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 speed 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 Manwfacturer, were
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, irrcconcilable differences could
searcely 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 n 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. 8. 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 belooked
for as to quality and quantity of products, 5. Interests of
customers and consumers are better subserved with fabrics
made upon honor. 0. 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 wmalig-
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 clevate a large class,
gives stability to schools and institutions for moral and in-
tellectual culture. 10, Working men constitute o large ma.
jority of our people, and whatever lifts them up in the soclal
scale is important to the whols community, 11, In numer
ous eastern cities and towus, the benign efforts of cultivating
the industrial class are visible in good order and the general
moral tove of soclety. 12. Tt is, manifestly, n primary duty
of employers, to themselves and to soclety, to give prefer-
ence to workmen of Intelligence and morality; where such
qualities are uniformly preferred, those who possess them
not will strive to attaln them, and they will form an essen-
tial qualification in preparing youths for employment.
.-
Tue Providence Tool Company are making 600 guns a

for which the boss could scarcely charge more than ten cents.

day for the Turkish Government,

I

———————————————

. —p e




Scientific Amervican,

[June 23, 1877.

390
— '
THE NEW ORAIN ELEVATOR IN NEW YORK CITY.
As it is now toanifest that the war in Europe
to render this country the principal source of g
10 forelgn markets, it also is apparent that increa
ties for handling grain wi
shipment. Inventions, therefore, te

presont
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Fig. 1.—TAKING GRAIN FROM THE CARS,

soon will be, the subject of especial demand. Asthere isan
excellent ficld 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, ete., now employed for grain tranship-
ment and storage. There are other elevators in the country

———

1l becomo noeded at all points of | #and, and transversely capped with heavy luulu'lt' '
nding to improve upon disgonal cappings follow above, and a series of granite plers, | ots are attached at intervals of a foot

methods of loading and unloading cereals are, or , pyramidal in shape, finally support the ponderous timbers |

mensures 154 feot in hoight to the peak of the roof

rain supply | into the river bed at intervals of 2 feet 9 inches botween cen

sod facill il""' These are out off below low water level, fillod in with | bins;
I'wo | elovator hus o 22 inch six-ply gum belt, on which the buck.
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which sustain the bins. Of the latter there are 7 rows, 33 in
cach 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

e
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Fig. 3—THE WEIGHING HOPPER.

much larger than the one here referred to; but the latter, | it enters the building on the cars
constructed under the engineering direction of Mr. Charle
Hilton, is practically a combination of the best results of ex- 1 sels. Four tracks enter the building
perience ss exhibited in the principal older structures in|at the north end; and between the

Boston, Chicago, Baltimore, and elsewhere.

2 pEt . g
Fhe building is of wood, with an exterior envelope of pits are arranged, the disposition of
: . -4 . s : S

brick. It is 354 feet in length by 100 feet in width, and |one of which is shown in Fig. 1.

¥iz. 4—~THE

SWINGING SPOUT.
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s | until the final delivery into the ves-

outside pairs twenty-two receiving

Each receptacle is a huge wrought
iron tank, sunk in masonry and
lined with boards. Each has two
hatches with hoppers,
| which the doors of the freight cars
{are brought. The grain isthen re-
moved from the cars by steam shov-

abreast of

¢ls operated by simple overhead
mechanism. By this means the un-
loading is wery rupidly accom-

’l"hh"‘: 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-
| ¢ t point of the pit
| ndjusted by a wheel above (shown in

Here is a valve

| 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

It 1n| is taken up much more rapidly than other kinds
!

VR

The lower

is destined | erected on made ground, some 7,000 piles having been driven | portion of the elevator legs—there are eleven in the ballding

is mande of plate iron from the foot to the bottom of the
through the bing, 2 inch pine planking is vsed, Each

As the grin reaches the bottom of the receiving pit, it is

.\

N

Fig. &, ~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 rised 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. 8, 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. Thisspout may be turned
by hand, so as to eject the material into any one of the open
conduits, the mouths of which are placed around the cir-

Fig. 3% —10ADING THE
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cumference described by its lower extremity., As all th

the proper bin,

bin numbers; and in each square n record in kept of the con
tonts of the bin, ko that the person fn charge ean see nt g
glance just where the incoming grin muy bo stored,

The grain, now being in the bins, i there left until it be
comes necessary to load it aboard vessols or otherwise Propur
it for transportation. If the vessels are to take it in bulk

\ '\\ \\\k\\\\\“\ ‘
If

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

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 directly 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 wbout 60 1ba. 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 asequainted 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.
Hitherto, when desirous of effecting n metallic deposition or
a chemical decomposition, a single bath has been used, into
which were plunged two anodes more or less closely approxi
mating. That is to say, we have placed ourselves in condi-
tions approaching those of the least electric resistance and
the maximum of effort, The author has therefore multiplied
the baths, taking care to connect theirnnodes, s is done with
the elements of a battery arranged for tension,  The result
was that the totality of metal deposited incrensed with the
pumber of baths.—M. Arn. Thenard, !

o —
Adulteration of Bread and Flour with Gypsum,
Heavy Spar, Ete,

A Rotterdam firm has been recently offering finely ground
gypsum to various millers in the provinee of Hanover. To
detect such frauds Vohl mixes 10 grains of the flour with 20
grains of potash saltpetre, places the mixture in & 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 preeipi-
tate with hydrochloric acid, which, if it appears, indicates
the presence of silicates. Theaciduluted solution should give
with barium ehloride merely a slight turbidity. A decided
precipitate Indicates the presence of sulphate of lime or of
baryta.

bins are numbered, and as each conduit bears n similar num.
ber to the bin to which it leads, it is mercly necessary to ad-
Just the spout to any desired opening to divert the grain to
A blackboard, painted on a partition, is di-
vided mnto numbered squarcs corresponding again with the

the grain is allowed to escapo from the bins through spouts

Fig. 6.-THE BAGGING FLOOR.

thus using two hoppers, the delivery of the grain is rendered |

o Mlowplipe Apparatus,
A prize of 50, which has been placed at the disposition of

Milk and Butter,

There are no farmer's productions, says the Maryland
the Council by Colonel A. A, Croll, is offered by the Society | Farmer, so subject to injuries from many slight causes as
of Arts, with the Bocloty's silver medal, for the best set of | milk and butter, and none so sensitive to unplessant odors
blowpipe apparstus which shall be sold retall for 85,  The | of every kind; none that is so much and as readily deterior-
Apparatus must, st least, contain blowpipe, blowpipe lamp | sted in value as these are.  Hence, all kinds of uncleanliness
or candle, spieit Jamp, charconl or charconl pastilles and | should be avoided, and the utmost neatness should be ob-
) [ holdor, platinum wire, gliss tubes closed at one end (mat- | served in every step of their production and marketing, from
troasos), opon glss thes, platinum-tipped forceps, magnet, | the very feeding, handling, and milking of the cows, as well
| hmnmer and anvil, and four reagents, nnmely, borax, micro- | a8 treatment and handling of the milk, with the churning,
s | cosmie salt, carbonate of soda. and nitrate of cobalt, These | working, and putting up of the butter. All of the Imple-
» | Instruments and reagents, together with any other which may | ments used, the water and salt used, and the rooms occupied

be thought desirable, must be packed in a box. It must be | in keeping the milk and making the butter, should be kept

Fig. 7.—-THE STEAM ENGINE.

understood that the above list of apparatus, etc., is only in- | perfectly clean and sweet, in order to produce the best quality
tended to include such as are absolutely indispensable, and l to secure high and faney prices. No article that the farmer
it is expected that the set will contain additional instruments | produces for the market has such a wide range or difference
and reagents, the selection of which is left to the competi- | in price as butter, not even cheese or choice fruit. We see
]t(-r& Special attention should be paid to the following | by quotations in all the great butter markets that the prices
points: 1. Solidity of construction. 2. Compactness and | of eating butter range all the way from §1 to 10 cents
portability. 8. Facilities for packing and unpacking. 4. |per1b., while greasy, cooking butter is even lower than that;
Number of useful instruments and reagents in addition to |eyen the packages in which it is put up, whether firkins,
those mentioned. The Society does not engage to give the | pails, tubs, or rolls, affect the prices for which it sells. Grains
and meats have but a small range compared to butter; the
|diﬂ’crcnco in the prices of butter is much greater than the
difference in the cost; hence, it is much more profitable to
= e P make and sell a first-class article than a poor one.

.o r—

Greasing Axles.

On the authority of the Carriage Monthly, more injury is
! | done to carringes and wagons by greasing too much than
i i i [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.
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The Cockroanch Utilized.

In Russia the common cockroach (datta orientalis) is a
favorite popular remedy for dropsy. Dr. P. Bogomolow, of
St. Petersburg, has lately examined its effects in nino cases
{of Bright's disease, heart disease, and other affections ac-
companied with severo dropsy, and in all the result was the
game. There was an increase in the secrction of the urine
and perspiration, with rapid disappearance of @dema, and
also nlmost complete disappearance from the urine of albu-
men and renal derivatives,  The dose was five to ten grains
of the powdered cockronches in the twenty-four hours, but
they wero also administered as a tincture and as an infusion.
These insects do not, like cantharides, says the Boston Jour-
{ nal of Chemistry, produce any irritant action on the Kidneys.
A | Dr. Bogomolow has suceeeded in extracting from them a
crystalline body which be calls antihydropin, and which is
their active prineiple.
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¥ig. ~THE DRIVING BELT

Detection of Oleomargarin In Butter,

prize unless some apparatus appears (o show suflicientmerit, | Professor G. Lechartier says that fresh genuine butter
and some advance in merit on what is now obtainable for 3. | which has not been melted appears under the microscope
All apparatus for competition must be sent to the Society's | composed of ovoid granules, and contains no crystals. The
House, London, on or before the 1st of August, 1877, The | artificial product obtained from tallow contains crystals.
successful competitor must guaranteo that a proper supply | Artificial butter does not melt at once, like genuine butter,
of the apparatus shall always be kept on hand, for talo In | to n clear ofl, but fuses gradually, & whitish ** sauce " being
England. first formed.
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THE HELLGRAMMITE,

it
BY PROFESSOR O, V. WILEY,
e

Fow insects excite moro curiosity than the gigantic fly
(corydalus cornufus, Linn.), to which I desire to introduce
the readers of the BCIENTIFIO AMERICAN. It is our largest
newropteron, or nerve-winged insect, belonging to the family
siakide, OFf not unfrequent occurrence over tho 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, n great many
people have a superstitious dread of it
The supposed eges of this fly were first
found by the late Benjamin D. Walsh, of
Rock Island, IlL, and were figured and
deseribed in the Awierican Entomologist
(Vol. L), and in the fifth “ Entomological
Report " of the writer, as ““ oval, about the
size of a madish seed, of a pale color with
some dark marks,” and ““ deposited in tho
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 carcful observer and writer, and the
sccurncy of his conclusions in this in-
stance was nover 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 8 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. Tt averages 21 millimeters (§ 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 muass 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
eaid object. Beneath this
vaulted layer the others are
packed on u plane with the
object, those in contact with
it arranged in concentric
rows, the rest packed in ir-
regularly. Each egg is o,
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 ity neighbors by | polished.

Scientific American.

tera were out of the quostion, In fact, Walsh's blunder
threw me off the track, and 1 had to patiently await devel-
opment, Presently, to my great joy, the young began to
hateh: and being perfectly familinr with the full grown larva
of corydalus in all its details, 1 at once recognized this species
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 s gravid hellgrammite in my
eabinet at once settled the question, and made it manifest
that the oggs that had Just hatebed belonged, without any
question, to this gigantic fy

As to the nature of the eges that have hitherto been mis-
taken for them, and which are represented in Fig. 8, we can

only surmise. The specimen from which the ongraving was

Fig. 1.—HELLGRAMMITE:—q, full grown larva; 3, pups; c, male fly; d, head of female fly.

made was destroyed twith the Walsh eabinet in the Chieago
fire; but T 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 inches in 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 ~HELLORAMMITE :—a «, ogg masses attachod ; b, snmo from beneath, just before hatehing—natural sizo ; ¢, a few outsido cggs
enlarged § o, nowly hatched larva ; e, lablum ; 7, antenna; g, maxillm ; 4, mandiblo ; , tarsal claw : J, nnal hooks—all greatly enlarged.

Though this larya can live for some time out of

8 thin lining of the same white albuminous substance which water, even when young, yot until it attaing its growth it is

covers the whole,

Before hatching, the color of the oges | strictly aquatic, abounding most in rapid-flowing streams,

e i i .
deepens into fuliginous, and contrasts more strongly with | and especially such o8 havo a rocky bottom, upon which it

the intervening white,

the country to whom I referred them,

; Now the nature of these cggs not | crawls slowly about, feeding upon other aguntic inscots,
only puzzled myself but every prominent entomologlist in

My, J. H, Comstock, of Cornell University, who has been

The eges of all the | making some interesting anntomicnl studios on this inseet,

larger water beetles are known and deseribed, and those of generndly finds it in the most rapid portions of the streams

our hellgrammite were also supposed to he
water bug (belostoma grandis), but these oggs wero oyidont
not heteropterous, No dipterons insect wos lurge enough

There In o lurge | about Ithaca, where it dwells mostly under stonoes,

1o hos
ly | eaptured numbers by turning over large stones, and  allow:
to | ing the eurrent to wash the Inevis Into n dip not; and he s

produce them, und the %ymenoptora, lepidoptora, wd orthop- | of the opinion, which my own observations support, that

[June 23, 1877.

the species live three years in this larval
condition. Most aquatic larve 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 erawls
about for days seeking a place wherein to
transform. Wefind, 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 sots of nine
gills or branchio, in the shape of lateral

slightly hairy filaments

which enable it to
breathe in the water. po a o 1
These gills or respi- eggs of corydalas,

ratory filaments are

placed just below the spiracles, one on
each side of each abdominal joint, exeept
the ninth, and one on the terminal sub-
joint. Besides these lateral filaments
there iz, veotrally, 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 bave been regarded as
accessory gills, but they probubly 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
meansof 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 as to 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,
this larva travels, in the night-
time, sometimes to compara-
tively great distances, hav-
ing been found nearly a hun-
dred feet from its former Zad-
ttat.

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
insect is very abundant, informed me that on several occa-
glons it larvie had fallen down one of his chimne
iden wos that they must have bred there, but that, of course,
in out of the question. The statement was co
his wife, and I have no doubt of its truth, In 1868, Ithrew
o larva of this inseot 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 bf' swim-
ming. As it emerged from the water, it climbed with ease
up the ulums of a large white elm, which was stripped of

ity bark, and as smooth as any carpenter could haye planed
it. The stump was three feet high and upright, and when

* Mr, Comstock has found an additional pair of rudimentary spiracloson
tho hind part of a prominent fold between the mess and metathoraco jolnts.







