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IMPROVED FLOODWAY FOR WAREHOUSES,

It is frequently the enso, when small contlagrations break
out in buildings, that the water thrown In to extingulsh the
fire does more damage thao the flames themseives. Pe rco-
Iating through flooring, it deluges the apartments and their
contents below, rulning plastering and sosking goods and
furniture, often despite the efforts of the Insurance patrol to
save the latter from injury. The same takes place when,
through freezing or other caus-
es, the water pipes burst, in
caso of an overflow of tanks,
basins, ete., or when bad leaks
oceur in the roof, necessitating
considerable outlays for re.
pairs or to cover thoe losses.

The invention illustrated in
the annexed engraving has for
its object the prevention of
this flooding. It consists of a
metallic pipe, A, leading con-
tinuously from the top floor of
the building to the street sew.
erordmin. Metallic water ways
or collecting basins are sunk in
oach floor at the point where the
pipe passes through, and these
communicate with the pipeby
a suitable opening in the latter,
which is covered with wire
gauge in order to prevent the
ontrance of obstacles. Each
basin is provided with a grated
cover, ns shown in Fig. 2,
which, being flush with the
floor, will e%:)‘lg the whole
floor space to be occupled. 1f
desired, the leader from the
roof may be turned inward
and slso connected with the
pipe (avoiding the use of an
outside leader), extending the
full hight of the building, and
allowing the same to be built
in the walls or otherwise, so
us to be out of sight,

The use of the invention is
graphically told by our large
engraving. The water, instead
of sccumulating on the floor
and finally making its way
through, as is shown to be the

_case in the building on the
right, runsinto the basins and
thence down the pipe. As
many pipes as may be desired
can be employed, suitable di-
agonal connections led across
the cellar serving to attach
their lower ends to the sewer
conduit.

Fig. 8 illustrates & form of
water way or basin which is
provided with a swinging
valve, A, to prevent back flow
of air or water. The valveis
rubberlined at the edges.

The patentee, in his circular,
gives the following informa-
tion:

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

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

8. The invention also provides a means of escape for wate

in case of pipos bursting from frost or otherwise, which, if
not checked immediatoly, would cause great damage both to
bullding and property contained therein. And furthermore,
the leader from the eaves may be turned inward, so as to
conduet the water from the roof into the pipe or pipes, and
thoroby utllize them and save the additionsl cost of u full
length leader, ns ordinarily applied to the outside of bulld.
Ings,

4. It is alwayn ready for use without any personal aid, and
requires but little or no attention in any bullding, whether
occupied or not. The arrsngement is such that no impure

alr can enter the building from the maln pipe,

6. Italso affords protection to expensive cellings, valusble
furnitare, and othor properly, In case of an overflow of ba-
sins, tanks, ote,
occurring in roofs

It s nlso n protection In case of bad leaks

6. The spparatus is simple,
complete, and effective, and
can be applisd to buildings of
any description, old or new,
in any part of the floors or
walls, without the slightest
injury, so that the whole can
be occupied as though it did
not exist. It simply has the
appearance of a register, which
can be made as ornamental as
desired, at 50 small an expense,
and with so little trouble, that
property owners generally
(both real and personal)should
not fall to give it their imme.
diate attention,

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

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

Satety Valve Tests,

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

1. Capability of discharging
any excess of stoam above &
fixed working pressure,

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

3. Uniformity of action at
different pressures.

4. Reliability of action un
der continued use,

5. Simplicity of arrange-
ment and facllity of mansge-
ment, :

The valves will be test
at a prossure of not less than
twenty nor wore than eighty
Ibs. to the square inch, and
are not required to be provided
with an Inclosing case. All
valves must be operated by the pressure of the steam, and
the greatest diameter of opening for double seated valves
will be the same as for single seated valves, The flange for
attacking to boiler must be eight inches dinmeter—fiat face,
without bolt holes,

&
or

Tuk French governmont Is considering a project for con-
structing a canal, by which the vineyards of the Rhono may
be flooded ms & remedy for the phylloxers. The canal will
cost twenty million dollars, but it will bring into fraitful.
ness 60,000 acres of vino lands, which will yleld forty mil.
lion dollars annually,
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INSECT-EATING PLANTS.

The ScrexTiFic AMERICAN for July 8, 1875, contained a
page of engravings representing the principal plants which
capture insects,with a summary of what had been published
in regard to their scrange habits. An immense addition to
this new and marvelous department of knowledge has just
been made in Mr. Darwin's ‘‘ Insectivorous Plants,” in
which he sums up the results of some fifteen years of ob-
servation and experiment: a contribution to Science as note-
worthy as his work on “ The Fertilization of the Orchids,”
or that on ““The Stractare and Distribution of Coral Reefs,”
works which the most determined adversaries of Darwinism
have not presumed to denounce as unscientific. More than
half the volame,which comprises nearly five hundred closely
printed pages,is devoted to the study of the common sundew
of Eogland,drosera rotundifolia. Six other species of drosera
from various parts of the world were also brought under ob-
servation; also the Venus fly trap (dionaa musoipula) of
North Carolina; the aquatic aldrovanda vesiculosa; the fly
catcher of the Portugese, drosophyllum lusitanizum: roridula
dentata, from Cape of Good Hope; byblis gigantea,from West-
ern Australia; several species of pinguicula, and & number
of urticularia. The nepenthes, studied by Dr. Hooker, are
merely noticed incidentally.

The characteristic feature of drosera rotundifolia is the
abundance of gland-bearing filaments—tentacles, Mr, Dar-
win calls them, from their manner of acting— which cover the
upper surface of its round lenves, There are on the average
sbout two hundred of theso tentacles to each leaf; and ns
their terminal glands are always surrounded by drops of
extremely viscid secretion, which glitter in the sun like dow
Grops, the plant gets from them ity postical common name.
1t gets more—and that is its living ; for its short and simple
¥00ts are capable only of absorbing water. It is by means of
the secretion of the glands and the inward bending of the
tentacles that its prey are caught, digested, and absorbed.
The glands are wonderfally sensitive to pressure and re

peated touching; and when excited, the tentacles bend in.
ward to the center of the leaf and remain inflected over the
captured object according to the amount of nutrition it
affords. Extremely minute particles of glass, cinders, hair,
thread, etc., when placed on the glands, cause the tentacles
to bend ; but the inflection s not so snorgotic nor o persistent
a8 when the exciting substance 1s orgunic and soluble, So
senyitive are the glands that s bit of human halr, exorting n
pressure of not more than a milllonth of n graln, suffices to
induce & movement of the tentacles, The prossurs of the
delicate feor of guats causes them 1o be quickly and securely
embraced. The tentacles are indifferent, however, to single
totiches and even hard blows; also to the ropested blows of

drops of rain; greatly to the plant's advantage, Mr. Darwin
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romarks, for it is thus maved from much useless movement,
The abworption of animal matter and various fluids, heat,and
galvanie action, also cause the tentacles to bocome inflated,
the movement boginning in about ten seconds when a bit of
raw moat Is applied to a gland,

The bending of the tentacles is effected by & process of ag.
grogation of the protoplasiuio contents of the glands and ten-
tacles. This aggregation is excited by all the stimulants
which produee mwovement : the quickest and most energetic
of the many stimulants tried belng carbonate of smmonia, a
dose of 40 yp of agrain sullicing, The process of aggre-
gation goos on only as long a# the protoplasm in ina lving,
vigorous, and oxygenated condition, Immersion in warm
water causes the leaves to be inflocted and Increases their
seusitivenoss to the aotion of meat, Inflection Is rapid at
tomporature botweon 115° and 125° Fah,  Temporary paraly-
sl8 onwuos on exposure to 1307, but the Jenves recover on
boing loft for w time in cold water, Ixposure to 1560°
cnuses doath: wo doos prolonged exposure to 14567, Different
leaves, however,and even separate colly in the same tontacle,
differ considorably in their power of resisting Lieat.

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

The sensitiveness of the leaves to carbonate of ammonia
has already been mentioned. Like effect,in varying degree,
is produced by all the other salts of ammonia. The citrate
is least,and the phosphate most,powerful.
than one twenty-millionth of a grain in solution, applied to
a gland, is sufficient to cause the tentacles bearing the gland
to bend to the center of theleaf. Many other salts were ex-
perimented with, the natare of the base proving, as in the
case of animals, far more influential than that of the acid
Nine salts of sodium all caused well marked inflection, and
none were poisonous in small doses; whereas soven of the
nine corresponding salts of potassium produced no effect,two
causing slight inflection. Some of the potassium salts were
peisonous. The so called earthy salts produced little effect ;
on the other hand, most of the metallic salts cansed rapid
and strong inflections, and were highly polsonous, To this
rule there were some odd exceptions; for example, the
chlorides of lead and zinc and two salts of Larium did not
cause inflection,and were not poisonous, Twenty-four acids
were tried, much diluted: nineteen caused the teotacles to
be more or less affected. Most of the aclds were poisonous.
Benzoic neid is very poisonous, though innocuous to animals,
Many of the poisonous ncids caused the secrotion of an ex-
traordinary amount of mucus,long ropes of it hanging from
the leaves when they were 1ifted out of the solutions.  Allied
ncids net very differently, formic nold, for instance, producing,
but slight effect, while acetic ncld of the same strength i
polsonous and acts powerfully,

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

To wummarlse the physiology, 8o to speal, of the plant's
sensitivenoss,and the manoer of its manifestation, would ox-
pund this article beyond Nmits, The strocture and move-
ments of six other specles of drosersa have been studied
though less oxtensively than those of the common sundow.
Thoey are all insect-catchers,using very nearly the same means,

More wonderful in its adaptation to s carnivorous life is

Of the latter less | being

the Venus fiyteap, found only in the eastern part of North
Caroline,  Its poorly developed roots, like those of drosers
aro capabloonly of absorbing water, so that, Incking its pre-
dneooun habit, it would soon cease to exist, Its manner of
eatching losects and general behavior have alroady been de-
seribed In this papor in the observations of Mrs. Treat, Like
the sundow, it Is extremuly sensitive to the touch of edible
matter, yot indifforent to rain drops and gusts of wind. This
in the more remarkable in the case of the Venus flytrap, since
it eaptures its proy,not by meansof & viscid secretion, but by
n sudden shatting of its leaves, trap-fashion. The digestive
power of this plant varies somewhat from that of drosera,
The secrotion from its glands dissolves albumen, gelatin, and
mont, if oo large picces are not given. Fatand fibro.elastic
tissue are not digested : nor is chemically prepared casein or
ordinary cheeso. The mechanism of the dionea teap is such
that minute insects escape, while the relatively large ones
are rotalned : an armogement which Mr. Darwin regards ag
very benoficial to the plant, ioasmuch as it would mwanifestly
be s gront disadvantage to the plant to waste muny days in
remaining clasped over a minute insect, and soveral addi-
tional days or weeks in afterwards recovering its sonsibility,
The amount of nutriment would not compensate for the
effort. There is evidently room, however, for further inves-
tigation in this direction, since,owing to the limited digestive
power of the leaves, a siogle large insect Is often too much
for them. As inthe drosera, the lmpulse which causes mo-
tion in the leaf travels in all directions through the cellular
tissue, independently of the course of the vessels of the leaf,
It was in this connection that Dr, Burden-Sanderson made
his wonderful discovery that thero existe a pormal electric
currént in the blade and foot stalk of these lenves, and that,
when the loaves are irritated, the current s disturbed in
the same manvor ag during the contraction of the muscle of
an animal,

The characteristics of the less known insectivorous plants
will be summurized in another articlo,

-
COMPLETION OF THE HELL GATE EXCAVATIONS.

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

The entire surface undermined mensures 2} acres, »nd the
cuttings aggregate 7,542 feet in length, varying in hight
from 8 to 22 feet, and in width from 12 to 13 feet. There is
a roof ten feet thick between the mine and the water- snd
the latter, at the outer edge of the excavation, is 26 feet deep
at low tide. Between the headings and galleries heavy piers
are left, which now sustain the immense weight of rock sod
water above. In each pier from ten to fifteen 2 and 3 inch
holes are being drilled, and in the roof similar apertures are
made at intervals of 5 feet apart. All of these open-
ings will be filled with nitro-glycerin, in charges of 8 and 10
pounds, and all will be connected together by gas pipe filled
with the same explosive. This will be done during the cold
weather, when the danger of hauling the nitro.glycerin is
greatly diminished.

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

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

DRUGGING HORSES,

There 18 a subject in connection with our four-footed ser-
vants, which is worth more attention than ordiparily is ac-
corded it; and since it is an abuse, a remedy or means of
prevention is needod. We allude to the drugging of horses,
cither to give them tomporarily the appearance of belng in
fine condition, or to have the opposite effect, by makiog them
il to defeat thelr chances of success in a race. Both of
these practices are cruel and inhuman, as well as criminally
fraudulont, and hence commend themsolves to the notice of
socleties for the prevention of cruelty to snimals, while at
the same timo indieating a possible necessity for severe pen -
nltios,

An nob of Parllament has recently been passed in Eogland,
the objeot of which is summarily to put a stop to these ne-
farious practices, It provides that if uny one, other than &
momber of the Royal College of Veterinary Surgeons, sk
giveany snimal any of thedrugs contained lnt‘lvulﬂhﬁa‘l!
without the consent of the owner, he shall be liable to fine
or imprisonment, The drugs and preparations enumerated

are a8 follows: Arsenic and ita preparations, prassic acid
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oyanides of potassium and all motallio cyanides, strychnin
and all polsonous vegotable alkaloids and thelr salts, aconite
and its Pmp:illll.::l, tartar emotle, corrosive sublimate, can.
tharides, savin its oil, ergot of rye and \ts preparations,
oxalic acid, chloroform, belladonna and its :‘rnpnnuons.
almond oil, opium with its propartions, sulphuric scid, ni-
trie neld, hydrochloric acid, butter of antimony, sulphates of
iron, of copper, and of zine. Of these perhiaps arsenic is
the most commonly administered, since ity sffect upon the
horse, in point of appearance, Is to give an artiticial plump-
noss and sleekness which might easily pass for fine condition.
This all disappears, however, In a few days, leaving the ani-
wnl wrotched,

While some such luw a8 the above might tend to mitigate
present evils here, wo doubt if such would be the case other
than fo very small proportions. Veterinary surgery in this
country has not arisen to the hight of a special profession
genorally recognized, although there are plenty who are
ndopts in the art, [t requires no license to practise ; and un-
til the same restrictions are thrown about its practitioners
a8 are now about regular physcians, it would be difficult to
designate who may and who may not administer mendica-
ments in the absenco of the owner, with anything like the
cortainty expressed In the term ‘‘ members of the Royal
College, " ete.

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

CELLULOID.

A destructive fire, attended by an explosion, recently oc-
cured at the celluloid works, Newark, N. J. One life was
lost, several persons injured, and property to the extent of
$160,000 destroyed, It is alleged that, when the fire was dis-
covered, the engineer immediately turned on steam into the
apartment, when an explosion instantly ensued, the infer-
enco being that the steam assisted the explosion. But this
we think, is a mistaken inference,

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

The use of alecohol and ethor is expensive as a solvent,and
the celluloid makers substitute camphor, the use of which
forms the basis of their patent. By peculiar manipulation,
involving the combined employment of heat and pressure,
they sre enabled to produce plates and blocks of dried collo-
dion, of besutiful texture and color, possessing & certain de-
groo of elasticity, with great strength and toughness, and lit
tle wolght. From tliese plates and blocks, a great variety
of merchantable articles aro made, such as harness trim-
mings, jewelry, dental plates for artificial tooth, billiard
balls, knife haodles, ete. They are a complete substitute
for hard rubber and ivory for mauy purposes, and considera-
bly cheaper.

But not only is the manafacture of the crude celluloid
dungerous, but even the most finished articles muode from it
will readily inflame, Asn practical experimont,nny one may
tuke & strong and highly polished martingale ring of cellu-
1oid, which the strength of & horse could hardly break; apply
to its surface a lighted match, and it will quickly ignite like
u torch,

Cellulold factorles must be classed among the extra hazard-
ous risks, so far a8 fire insurance s concerned, and their
presence in large cities is not desirable. The manufactories
should be isolated; the finished goods should only be stored
or exposed in small quantities in the shops.

BTEAM BOILER PHENOMENA,

We recently took ocenslon, while giving an account of the
work of the United States Commisslon on Stonm Boiler Ex-
plosions, to explain the principles Involved in such pheno.
mona, and to indicate when danger might arise, and when
wxploslon might not follow tho introduction of the feed wa-
ter. Wae have Just recelved sccounts of two cases of low
water, neither of which resulted In explosion, and one of

which gave such s striking example of a rare phenomenon
(apparently contradicting our previoualy exprossed views)
that we place the case before our readers as we recelve it,
and trast that we shall Jearn the particulars of similar oc-
currences, should any have become known to them. We
presume that the explanation Is a perfectly simple one, but
prefor to leave the point open to discusslon by the correspon:
dents of the SCIENTIFIC AMERICAN for the prosont,

o the first case, a plain eylinder boller, nearly new, had
been left, with the furnace door standing wide open, and
with a very low fire on the grate, The boller became abso-
lutely dry, and heated up to a temperature which is estims.
ted at somewhere betwoon 000" and 1,000 Falirenheit,
When it became known that there was no water inthe
boller, it was also found that wteam prossure had fallen
nearly or quite to zero by the gage, An Independent feed
pump, taking steam from a nelghboring small boiler, was
started and the boiler filled up without producing any appa-
ront injury, Immedintely aftorstarting the pump, however,
steam jumped to 100 1bs, prossuro porsquare inch. The safe-
ty valve was found to bo loaded to nearly 200 1bs, The
shell of the boller wus subsequently carofully examined and
uppeared to be entirely uninjured; no worse symptom was
discovered than the scorching of the paint on top of the
shell.  Even the valves remained tight; but an indin rubber
joint under the safoty valve was melted, and a loak was pro-
duced there.

In the other case, the boller was also of the plain cylindri-
cal type, and the clrcumstances of the case were very similar,
The fire was dull; the furnnce door was opon; the steam pros-
sure had fallen very low, and the water seems to have entirely
left the boiler, The temperature could apparently not have
been far differont in the two cases. In each, the boiler had been
standing, as we are told, a half or three quarters of an hour
with little or no water. In thesecond case, also, an indepen-
dent pump was at hand and was put on with a full supply of
feed. Here, however, to the astonishmoent of the attend.
ants, steam rose to about 20 lbs. by the gage, and then as
suddenly fell, the steam gage immediately indicating a com-
plete or partial vacuum, the hand swinging quite past the
zero mark, st which point there was no stop pin. So far ay
we have been able to judge, the general arrangement and
conditions of these two cases were similar, as we have do
scribed them ; the accounts are, we believe, ncourate,

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

“ STRAY IDEES.

1 got five hundred dollars for it, by Jove!”

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

““ Tell about what "

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

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

““ Forgit It, hey? Wa'l, no matter, here it is,” be said,
hitching his chair close beside ours, and pointing with the
stub of an amputated forefinger at a time-worn drawing.
“ You see, I was tinkerin’ at ice masheens about that time,
and patented = lot of them. One day, while | was fussin’ st
s model which wouldn't go, it kinder struck me that if |
turned that ere pump over and changed round the valve, it
would make s better pump out of it. 1didn't know wheth.
er the thing wonld be worth anything or not. Any how 1
was busy at somethin’ else then, and conldn't tend to it; but
I thought to myself : Hero I'm takin' out patents lively now ;
I might as well have one for this too. 8o Ieame to your peo-
plo, and they got the papers for me, for the masheen as it
thon was, and o olaim mixed in for the pump.  Wa'l, after n
time, I forgit all abont it, dido’t think it of no secount, in
fact, as [ soon had a dozen bigger patents a goin', 1 worked
away, tryln’ to get the masheons in the market, and was
doln’ pretty fair until the panic and the strikes camo along,
und them busted our compuny and loft me poorer than Job's
wat over sinoce.

| went back to the fron works as foreman, snd got along
good enough to keep the pot a bilin' home; but—you seo,
I've got a boy. As lively and smart a young fellor as ovor
bandled & tool, Just oughter see him jump a lathe; yer
onghter see him run—oh, wa'l, I'm his fathier; and fact Is,
now he's served bis time, I made up my mind to send him
to that ’ere Stevens Institoot, snd bave him learned to be a
ongineer. It was all well enough to decide he was to go;
but the next question was stamps. 1 dido’t have none laid
by ; and couldn’t sell anythin’ to ralse enough monvy, I way
thinkin’ it over last night, blue enough I tell yer, when
wife sald & man at the door wanted toses me. I went down

and after passin’ the timo of day, and all that, the feller

asked if 1 aver patented s pump, which he kinder explalned,
First, 1 said no; but then I thought of the lce masheens, so
I got the drawins, and told Lim to look and see if It was
there. He went over them all, till he struck the one I've
been tellin® yer about. ‘ That's 1t,' he says, quick, lke;
‘ what'll yer take for it? *Why? says ], ‘Cause my boss
wants it says he; ‘he's got a big pumpin' masheon for
mines and sich to be patented, and some of it has got to be
like yours, and he wants ter buy yer out. What'll yer take?
I'll give yer five hundred dollars cash.’

** It took about two seconds for me to settle that bargain,
I came right down to York in the early train, had the papers
all fixed in the office hers, got my five hundred, which in
thar” (slapping & plethoric wallet), ““and now that boy
makes a beo line for that Institoot this very day. Shake
hands on it! Come and take somethin'? Not Wa'al; mebbe
you'll write us a word to Professor What's-his-name at the
Institoot, 'cause we're n goin' now.”

We ponned the desired note of introduction, secompanied
our radiant visitor to the door; and as we watched him and
his stalwart ** boy " start blithely off toward Hoboken, we
thought to ourselves that there was one man at least who
had found ont the value of “*idees.” He had caged o pass.
ing thought, deemed of no material importance, by the time-
ly safeguard of a patent: and stored it away until its worth-
lessness had changed to worth. He had invested the evan-
escent product of his brain, just as he had invested the sub-
stantial products of his industry; but, the last, misfortune
swept away from bim, the fir-t Jay dormant for years, in the
end to revive and aid him in bis hour of necessity.

Certainly ‘“idees " are worth keeping, and if 20 ure worth
guarding safely. Sickness may drive them from the brain,
fraud may wrest them from carefully hidden memorands, or
ingenuity may fathom the secret even when concealed in
cabalistic cypher; but to patent them is to lock them for
years under the protection, not of oneself, nor of one’s ser-
vants, who may betray their trust, but under the ward of a
great government. Certainly it is best to cherish our ideas 3
but all are not equally valuable, and those that are so are
often intermingled with many worthless and chimerical,
Time and experience, however, will sift them away and ro-
Jject them ; but their worthlessness for the moment, so long
as not based on opposition to the laws of Nature, should not
determine us to throw them carelessly aside. It is better to
remember that such stray ideas may some time, if inherent.
ly good, doubtless will prove valuable; it is well to remember
ulso that, in order to originate, & man need not necessarily
be & mechanic or practical worker in any branch of industry.
The merest tyro in a casual stroll through a shop, or in his
daily domestic experience, may light upon a *stray ides”
which to men of almost unlimited skill has never occurred—
a thought in which, in the future, if not now, he may find
both fame and fortune.

THE NEW COMMISSIONER OF PATENTS.

The President has appointed to be Commissioner of Patents,
vice Thacher, resigned, the Hon. R. Holland Duell, of Cort-
land Village, New York. Inventors will of course desire 1o
know something of his history. He was born at Warren, 1824 ;
received a common school and academic education; studied
and practises law; was District Attorney of Cortland county
from 1850 to 1855; was County Judge of the same county
from 1855 to 1850 ; was Assessor of Internal Revenune for the
twenty-third district of New York from 1860 to 1871; was
elect=d to the Thirty-sixth, Thirty-seventh, and Forty.sec-
ond Congrosses, and was re-elected to the Forty-third Con-.
gress as 8 Republican.  With all these fmportant and ex-
teusive experiences ho ought to make a good Commissioner,
and under his administration we shall look for many im.
provements in the affairs of the Patent Office,

The Washington Republican says; ** The appointment of
the Hon. R. Holland Duell, of New York State, to the po-
sition of Commissioner of Patents gives, we are please to
learn, universal satisfaction to all acquainted with his abili.
ty us a lawyer, whose large experience and valoed practice
in patant law 80 eminently fit him to 1] the plsce o accepta.
bly to all having business before that office, Judge Duell
is one of those rare men whom position seoks, vot they posi.
tion—and probably no member of Congreas aver gave more
general satisfaction to his constituents than did Judge Duell
during the four terms ho served as such from his native
State. Indeod, a8 some of our highest officinls bave justly
remarked, there Is no position under the government that
Judge Duell Is not qualified to fill; and when we consider
that, to fine ability and large oxperience as o patent lawyer,
Judge Duoll brings the rare quality of an urbane sternness,
s0 to speal, which enables o man to do storn, just things in
n gentle manner, wo can hut congratulate the patent fratern-
ity upon the prospects before them~—the learned and expe.
rienced In that they will meot an equal, competent to grasp
and disposo of their most intricate points, and the less edu-
eated and oxperiencod in that in lim they will fiud one who,
whilst perhinps dispalling muany & chimerleal dream, will It
their minds encouragingly up to higher and grander secom-
plishments, "

Dislnfoctnnis,
After no exhaustive serles of practioal tosts of the various
disinfectanws sold in this clty, embraciog oyer fifty kinds,
Professor Elwin Waller, of Columbia College, concludes
that the best disinfectant is carbolic acld. About one per
cont of the mixture should consist of carbolic acid, For
prompt disiofection which {s only temporary, strong oxydis-
ing agents, sn chlorine, potash ‘ into, nitrie acld,
oto,, should be used, Of thoss, the cheapest and most avail.

able is chloride of lme,




LIFE-SAVING APPARATUS.
The life-sa apparatus and exhibits of the Socidté de
du%w:. and of the British Board of
Trade, at the Intornational Maritime Exhibition at Paris—
representing the official appliances for saving life from
wrecks—may be reganded conjointly, and also in comparison

with other means directed to the same good end.

ROGERS' UIFESAVING APPARATUS.—Fig, L

Scientific Jmerican,

The whole, as here exhibited,” is excoodingly well devised,
compact, and eaxy to transport, set up, and operate.

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

Briefly described, a small mortar, with a light powder
charge, sends a cone block shot, carrying a sheave in its base
through which a rope is rove, of which the two ends are
coiled in pin boxes or tubs, 8o as to be carried out free from
turns and ready for use, as we have actunlly seen and record-
ed ; the projectile being also fitted with a tail, whereby it can
be readily attached and made fast; which, being effected,
the men on shore can, by means of the rove rope, haul out a

In relation to the lifeboat service, the French system is
virtually identical with the English; and the same remark

may be held to apply to the apparatus for effecting rope|
communication, which practically differ from each other |

hawser, and subsequently even a man or boat, if other means
fail of getting the necessary attachments completed on board ;
the object being to establish the va et-vient, or to and-fro
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or more, the inventor justly thinks the service Is rather on
for the lifeboat, than suitable for this particular class or ap
pliance. The hawser and whip used by the Soeiéts de Raurvetage
dex Navfragés, and by the English Board of Trade, do not
excoed a working length of 240 yards; and as regards ox-

Fig. 6.
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perience, we learn that, during nine years' use on the French
coast, the maximum distance at which their apparatus has
been employed is 1656 yards,

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

Fig. 6.

from a suppositious wreck in four minutes, at a distance of
600 yards, necessarily implios the work of rope-hauling (four
Journeys) at the rate of 204 miles perhour; and at 300 yards
in one minute, the velocity requisite would be fifty-two miles
per hour. Whereas it is clear that in the one case two, and
in the other three, sets of whiplines and hawsers would have
to be joined up and used; and moreover, to set up a tsut

only in the means employed to lnunch the projectile on its | travel or safety buoy along the hawser, by means of the | hawser 600 yards in length is obviously preposterous, under

way. On tbis point the rea-
sons assigned by the French
Society for setting aside the
Manby mortar and Boxer rock-
et are, namely, the former on
account of the heavy powder
charge, causing frequent rup-
ture of the line, the latter for
the uncertainty of its Hight.

There appears to be a radi-
cal objection, common to both
systems, nsmely, that, how-
ever successful the) may be
in casting a light line on the
wreck, in mere contact, their
success may perhaps be entire.
Iy neutralized by the fact that
the persons endangered may
be unable—from lack of know-
ledge, presence of mind, en-
ergy, or actual power, and
from mere exhaustion—to ren-
der that essential aid without
which all that has preceded
must be s0 much waste labor
and frustrated hope.

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

“IIL Live-savING APPARATUS—7. Fnameled Plates.—
In one: ase five men tied themselves on to the rocket line,
and all were drowned except one.” And it is exactly because
this class of applinnce is dependent, for its utility and suc-
cess, 50 much on the mere chance that reliance can be placed
on the possession by the shipwrecked mariners of the ability
to avall themselves properly of the mesans placed within
their reach—it is for this reason that system is to be regard-
ed as far from being perfect or unsurpassed

Of course, the actual circumstances render it impossible
10 reduce 1o & certainty the ssving of all lives endangered by
wreck; but in the only complete apparatus of the kind
which can be put in comparison with the two foregoing,
namely, Rogers' systom of rove-rope communication with
wrecks, the right principle has been adopted primariiy, by
throwing & block und double line which can be worked from
the shore, 50 us to effect as much as possible by the life-
saving party on land, and make as little demand as possible

ou the aid and efforts of the poor sinking wretches struggling
for bare life amid the horrors of shipwreck. Practically,
this renders it possible 10 save life with the minimum of as-
sistance from the mariners on board, limited to muking fast
the cone block. Conversely, when employed from on board
ship, it is the most reliable method of getting s rove rope
thrown st once on shore for direct communication, And
finally, it may be remarked that It constitutes s valusble
adjunct to s lifeboat, to facilitate the launching, and gotting
an offing, against storm and surf, without incurring the risks
ordinarily attendant on that service, or wasting the strength
of the lifebost men, as frequently occurs,

Mr. Rogers' apparatus has undergone little modifiestion
snd jmprovement in detall, since its introduction in 1868

ROGERS' LIFE-SAVING APPARATUS.—Fig. 2

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

Fig. 8.

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

Fig. 4.

when the wreck is lying within abouta furlong of the shore.

A greater distance, of 400 or 600 yards, & quarter of a mile

such circamstances and for
such a purpose,

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

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

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

effective than the French or English systems previously used

M-chlncinuuden,'.l the Centennial,
According to the latest reports, applications for space in

the machinery department of the Centennial are coming in
fairly from all branches of mechanical industries, except from
the mining tool, chemical apparatus, leather.dressing, em-
broidery, and jewelry-making machine manufacturers, and,
strange to add, the boiler men. More boilers are wanted t0
supply the 500 horse power.
there is no lack of excellent though different forms of boil-
ors, and certainly no lack of competition between their
makers, The iron and wood working people are sending in
twice as many applications as any other class. Puwmps and
printing presses are likewise at the front, The locomotive
interests are well looked after, but still are behind expecta-
tion.
rubber, and paper machines, only forty applications in these
groat classes of mechanism having been received. The ship-
builders are tardy; but there are indications of a good show
of pleasure boats, Clock manufacturers are plentifully
heard from. A Connecticut company is to supply a big elee-
tric clock with twenty-five dials. The Western Union Com-
pany, snd President Orton especially, are taking great interest
in the tolegraphic display, so that in that department a fine
oxhibit may be looked for,
total space, it is estimated, will be occupied by foreign ma.
chinery

The fact is remarkable, as

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

From 20 to 25 per cent of the

TO PRESERVE ice water, make & hat-shaped cover of two

thicknesses of paper, with cotton batting, halfan inch thick,

between Place over the entire pitcher,
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WATER PRESSURE ENGINE,

The engine herewith [llustrated is designed chiefly as a
substitute for manual labor, especially in localities where
tho use of steam power is either inadvisablo or impractics-
ble. The eylinder is oscillating and supported on its trun.
nions by fixed bearings cast in one solid pleco with the re
spective crank shaft bearings. The two doublo bearings are
bolted upon a foundation plate, sapporting also an air vessel
on its after part, The bearings are further connected by
staysas shown, The oylinder is made,on both right and left
gldes, with flat faces, turnod and adjusted truly rectantangu-
1ar to the axis of its truonions, Into theso faces open the
ports of the two water passages contained in the lower part
of the cylinder body, communicating at their other ends
with the bore of the cylinder, Adjusted truly to them, and
#0 hold up as to bo easy but tight against tho eylinder faces,
aro two boxes, ono at ench side,which recelve the water from
the conduits and distribute it by an admission port alternately
to the two cylinder ports, and consequently fore and aft
the piston. A fly wheel is provided to over ome the dead
points which occur at each end of the stroke. The water
which has performed its work is expelled by the returning
piston back through its passage and enters the above named
boxes through two separate ports to the right and left hand
of the admission port, whence it flows through suitable con-
duits to the drain pipe into & cistern or other receptacle,
whence it may be used again for other purposes. Screws
are used for the purpose of setting and fixing the valve boxes
in their proper positions in reference to the cylinder ports.
By means of sot sorews, they are scrowed slightly up to the
oylinder to make a tight joint between thelr faces and still
allow of free motion of the cylinder between the boxes.
This adjustment can be done, on account of the tendency of
the water pressure inside to separate the boxes from the

cylinder, to sucli & nicety that the friction between the said
faces is practically nothing,

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

At the present time 200 indicated horse power is employed,
which raises 444,000 cubic feet of water per day, 55,00C

Seientific Amevican.

cabie feot of which are consumed by water power engines,
Wo are informed that,to such an extent have the advantages
derived from the use of this water supply as & motive power
been recognized, at the present time no fewer than 756
water power engines,of from § to 2 horse power, are in dally
operation, besides & great number of very small motors, used
for driving sewing machines and similar light work.

Lithographers, printers, joinors, turners, plano manufac-
turers, machine makers, locksmiths, and kindred trades
drive their Inthes, saws, planing, drilling, boring, and mold-
ing machines, oto,, with water engines. Butchers moye their
meat-cutting or pulping machines; weavers and lnce makers
operate their looms and winding machines, distillers their
pumps, cutlers thelr grindstones and emery wheols, with
them, These onglues are also employed with hoists for
stores, and for ralsing bullding material to buildings In con-
struction. The inventors point out that their application,
however, is not limited to town industries, but that it may
be used advantageously in larger proportions for natural falls
of water from 04 foot upwards, there being tome engines at
work with pressures up to 10 and 12 atmospheres, The
only care required In using the muchines is that the water
should not carry pebbles or sand, which in most cases ecan
be provented by allowing such substances to collect ina re-
servolr at the head of the fall,

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

The city engineer of Ziirich, Mr. Biirkle, we learn, has
subjected one of these engines to a trial under the brake,
with water pressures varying between 352 and 1408 feet
head, and under speeds from 0 0 to 2'4 revolutions per second.
The average result obtained was 00°2 per cent, The highest
duty was given out at speeds of from 1 to 2 revolutions per
second. The particular engine In question was of the follow-
ing principal dimensions: Diameter of cylinder, 35 inches;
stroke of piston, 6'8 inches; diameter of water inlet pipe, 2
inches: and area of base plate, 82 inches long by 14 inches
wide,

The power given off by 120 revolutions per minute, and

1408 feet head, was 2:133 horse power. From these data
it is plainly seen that the space required for the engine is
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very small in proportion to the power developed. Patented
in the United States to the inventors, Messrs, Wyss and
Stader, Techoischos Bureau, Zeughaussstrasse No. 9,
Zurich, Bwitzerland, who! may be addressed for farther in-
formation relative to sale of patent, ete,

Interosting Torpedo Trinls nt Newport, R, 1.

An extended serles of torpedo experimonts was recently
made by the officers of the U, 8§, Naval Torpedo station at New-
port, R, L, in the presence of the Becretary of the Navy
nnd a largoe number of officinls, The electrical instruoments
by which the torpedoes were fired wore disposed on & lawn, or
an elevated plateau, and were connected with batteries in the
building, Among those instruments was an eleetric chrono-
graph, invented and perfected by Farmer, worked by a
pendulum driven by electricity, and designed so that it will
firo from 1t 120 torpedoes in a8 few seconds. By the
side of this was an electric engine invented by Lieutenant
Moore, which equals st best about twohorse power. The
first item on the programme was & subaqueous salute to
Secretary Robeson, of nineteen torpedoes, each charged with
10 1bs, of powder, arranged In line, south of the ferry landiog.
These were fired in the presence of the whole company by
Lioutenant Manley, by the action of the pendulum of the
chronograph above named, at intervals of six seconds, com-
mencing southward. No better description can be given
than by imagininga row of nineteen giant fountains, whoso
streams of water rise up in massives column to the sverage
hight of 180 feet, each opening with a loud report and
concussion.

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

Torpedo No. 3 consisted of 100 pounds of powder, placed
east of the landing, and was fired by Farmer’s machine for
ships. This was in deep water. At the instant of the dis-
charge it seemed as though 1,000 cannon had been fired under
water., The spray flew up nearly 800 feet, deluging the
persons in the nearest craft, and causing the water to seeth
like a vast whirlpool.

Torpedo No. 4 was fired by the Lay torpedo boat against a

WYS8 AND STUDER'S WATER: PREFSURR ENGINE




196

raft at about 1,000 feet distance. The boat, having a five.
pound torpedo fastened on the stern, was handled from the
croquet lawn Ly Liewtonant Bradford. The boat I8 made
almost In the shape of a cigar, with two pointed onds, and
is almost totally submerged, the green outling npponring
above the water boing almost like a huge groen fish. The
boat is fitted inside with o small oscillating ongine, driven
and steered by carbonioacid gas, the steering buing rogulated
through the eleotric machine, and by means of which it can
be made to perform the most difficult evolutions so long a8
thore is any gas loft in the receiver.  The object of this in-
vention is to attack an enemy’s vossel at a digtance of two or
two and a half miles, and, by means of immense torpegoes or
charges of gunpowder or nitro-glycerin, destroy the enemy
and the boat also. After a few fanoy manwuvers, the deadly
looking eraft made right for the target, and in a fow woconds
the edge posts were shivered into atoms and thrown into the
air a distance of twenty feet, Thon the boat was sent on a
crulse among the sailing boats and turned round and round
with a rapidity that was astonishing, considering the dis.
tance.

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

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

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

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

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

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

Yoyage,

At the spot called Junction No. 12 by the experimenters, was
effected the explosion of twenty-five pounds of dynamite
under & raft which was floating on the surface of the water.
This was the most splendid piscs of work yot accomplished,
The water was sgitated a quartor of a mile distant from the
raft, and the volume of water thrown In the alr was Inden
with the splintars, which fell again into the water like match
wood, The grandest spectacle of all was the last. The old
cosst suryey schoonor Bowditeh lny quistly at anchor, 1,300
foct distant, undor bare poles. Near her were s hundred
little sallbonts, which the steam launch was endeavoring to
drive off ; benesth ber, however, was a terrific mine, consist.

erican,

ing of thres 100.pound gunpowder torpedoes and 250 pounds
of dynamite in two others,

Mrs, Fleld, wife of Judge Field, of the Supreme Court,
olosed the eircuit, and in an instant o vast column of water
asconded about 800 hundrod foet, followed by a ronr and a
concunslon, and the timbers of the stately looking old craft
wore flying through the air. In the place where she had
restod #o placidly but a fow seconds before a whirlpool was
now seen sproading ont ity waves and recelving the falling
débris as It descondod, splash, splush, into the harbor; it wasa
complote annihilation,  Not enough o make a doorpost,
searcoly, was loft whole.  The hulk disappeared lilke o dream,
for the Instant the explosion took place she was crushed and
earried up in the form of chips in the vast volume of water
thrown by the force of the mine beneath.

Scientific Am

Ballooning at Night,

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

@orvespondence,

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

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

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

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

We must first take into consideratlon the battery, or gen-
arator of electricity ; and in so doing we are brought fuce to
face with the question whether, when the electric cirouit is
established, any substance passes over or through the wire,
In order that it may pot be asserted that the fluid which
lenves one pole of the battery returns to the other pole,thore.
by maintaining the equilibrinm, we apply the battery to an
induction coil,and for hours we discharge into the earth from
the secondary wire, n stream of brilliant sparks, the elec.
tricity generated by the battery. This will be understood as
shown in Fig. 1, in which B is the battery, the electricity
generated by which flows in the local primary coil, A ; and C
is the secondary coll, insulated from the coil, A, whose cir-
cuit is to the earth by way of the separated points, D).

We find an immense volume of electricity collecting at the
points, D, and we know that the discharges eannot return 1o
the battery. Therefore,if the electric force be a fluld or sub.
stance proceeding from the battery, the battery will in o
certain period of time, have lost & certain quantity of ity suly
stance

The battery is composed of certain metals, and chewicals
in solution, By the action of the battery the nature of the
metals and chomicals s changed, in procisely the same gon:
oral maonor that fire converts fuel into dust and gases, or
water into steam. Now wo have used oar battory, we will
say, for woeoks, until the chemicals wholly, and the metals
partially, have boen converted ; but although the olectricity
genorated by the battery has been constantly glven off, wo
find, if the battory be properly guarded from evaporation and
ite fumes collected, that not one stom of weight or substance

has beon lost, Thorefore we can assert positively that the
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wloctricity genornted by our battery, which has been con.
stantly discharging in vivid sparks, not into the local elreuit
of the battery, but into the secondary earth eirouit, is not &
fluid or substance; that nothing leaves the battery and passes
through the wire; that nothing passes through the wire, in
the sense of substance; for this wo do know, that, however
subtle a ** fluld " electricity may be argued to be,if it really
be a fluild or substance flowing from the battery, there must
inevitably bon lossin the weight of the substances compris.
ing the battery, which we know there is not. There can be
nothing more positive than these facts; and in view of them
iteannot bo argued that electricity is a substance, or a fluid,
or a subtle floid.*

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

First, it is cloarly a force, Secondly, it is transmisaible,

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

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

1. The application of force at one end.

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

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

The first and third operations, are visible; the second is
invisible,but apparently instantaneous, Isay apparently in-
stantaneous, for I have made sovernl experiments with a
view to determining the speed of transmission of this force,
and have ascertained that a reasonable period of time is re-
quired for the transmission of force through a rigid bar of
iron &s short as fifty feet in longth. My first experiments
led me to approximate the speed of this transmission to the
speed of transmission of the electric force, but I have found
that it varies with temperature and kind of wetal. The bar
of iron which 1 used, and which was fifty feet long, gave the
best results. It was placed horizontally upon eight pulleys,
with platinum contact points at each end, connected with an
automatic telegraph recording instrument and batteries ns
follows:

Here areshown the bar A, fifty feet in length, running on
pulleys, and the electrical connections, X being & projecting
plece fixed to the bar, whose duty is to close the olreult of
battery, B B, by foreing together the contaot polnts, I L
The ciroult of battery, B, Is completed by the bar bringiog
togothor the contuet points, d o, one of which Is fixed to the

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

* 10 0e A stugular fact that, whenover somelhing sppears which fs not oa-
pabie of ready dofinition, Instead of seeking for & solution, and suspending
Judgment until & solution is foand, refage I taken ln hypoihetical subtie

flulds, or synonymous somethings,
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:::;lo:; A to :0‘:0‘1;:: the direction of the arrow, will
cloy circults by bringing together the contact points,
dd and UL and that a discoloration of the chcmlulp‘puper
under the resording poluts, € C, will wke place at the in-
stant of such contact. Therefore, if the force spplied at A
bo lnstantaneously transmitted through the bar,the points of
chemleal discolorution will be slde by side on the paper E,
moving in the direction of the wrrow ; whereas they really
stand with relation to each other as shown at § i, the
first mwark made being that caused by the closing of the cir
oait at I I, where the blow is struck, and the sccond being
that caused by the closing of the circuit at d o, which closing
of circuit will not take place until the force applied at A
shall have been transmitted 1o the other end of the bar by
the action of the atomic particles of the bar,

In my experiment, the Jongth of chemleal papor carrled
bensath the recording pownts was 90 (nches per second, any
Rrentor speed oceasioning & break, and the dots causod by
tho contacts were Ji of an inoh spart; that is [y of an
inch from the line they would have obsorvod bind the contnots
been simultaneons. Therefore the time required for the
transmission of the force applied from ono end of tho bar to
the othior was the 4ol part of a socond, or at the rate of
9,045 miles per minate, T'heso results, however, wore pro-
bably far from acourate. Thespesd of trunsmission may not
only be much greater than attained in my experiments, but
the process of determining it by chemical decomposition 18
faulty in many particulars, 1 do not elaim that it doos more
than show a remarkable speed of transmission of ordi-
nary force, and that not only this transmission conld not
have taken place without the molecular notion of the metal,
but that the molecular nction of the metal alone ae-
counts for the difference In time botween the lmpart-
ing of the force at one end of the bar and its manifestation
at the other end. And I doubt whethor any one, witnessing
this phenomenon, would attempt to account for this trans-
mission of force by urglng the passing through the bar of a
subtle finid, generated by the bone, flesh, and blood of the
person applying the force: yet wo have in elecuricity the
selfsame principle in the molecular action in which the
electric force exists and by which it is transmitted,

The sun emits light. Now we know that this light has
sufficient foree, fulling upon a surface properly placed,to im.
part motion to that surfuce, Therefore a ray of light must
either consist of & solid projected from the sun, traveling
through space and falling upon that surface, or it must be a
certain condition of the molecular or atomic structure per-
vading everything, which condition is propagated, with in-
conceivable rapidity, from one atom to another, until, finally,
the atomie light condition of the sun, though in less in-
tensity, is reproduced at the earth., Now it is not only be-
yond all reason and hopelessly absurd to suppose that an
atom of matter is projected from a burning body through a
resisting medium at the rate of 192,000 miles a seeond, as,
for instance, a ray from a feeble candle frame traveling
through atmosphere and glass; butsuch a supposition is con-
troverted by all the phenomena of forces. All forces—light,
heat, sound, expansion, gravity, electricity—are transmitted
in & similar manner to the transmission of force through =
tube of water or air, as related ; and as thisis the fact, so all
forces must reside in a certain condition of the atcmic or
molecular structure of matter. Primarily, there must be a
normal condition of the molecules of matter as to shape
and state of motion or quiescence. What that normal
condition is, whether in shape the atomic particles are
round, square,or otherwise, whether their motion is vibratory
or circular, whether a certain motion attracts and snother
repels, we can of course never accurately determine, al-
though we may theorstically approximate some of the condi-
tions, a5, for instance, the conditions necessary to the expan-
sion of & metal by heat.

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

Salycilic Acld for the Preservation of Infuslons, ote.

““ The wonderful reports of the conservative properties of
salycilic acid led me some time sgo to commence a series of
experiments to determine the proportions of acid necessary 10
add to infusions, etc,, in order to keep them a reasonable
length of time without chunge. The results T have obtained
are not quite as satisfactory a8 I had anticipated, but proba.
bly they will not on that account be loss interesting to phar-
mnclsts in general,

Before experimenting with the Infusions, I sought a suit-
able solvent for the neid, and several weoks ago found that
solution of borax was itg best solvent; but this does not take
up a sufficiont quantity to allow of ity heing ndded to medici-
nal preparations for the purpose of presorvation, Boiling
water dissolves the acld in proportions sufliciently large for
the purpose, und doey not deposit it ngain on cooling; there-
fore I made the infusions, ete,, upon which I experimented,
with water in which I had previously dissolved the requisite
proportion of the salycilic neid. The following are the re-
sults of the Investigation :

Infosion of cascarilla, without aeid, kept two days; with

ucid (five graios to pint), kept five days. Another infasion
made of doublo strength, with water containing ton grains of
acid to the ploy, has now kopt over n fortnight and is per-
fectly fresh,
Infusion of quassin.—A quart of concentrated infusion
(one to seven) was propared, huving forty graing of the acid
digsolved in it: this Lng Jopt now over a month, and is us
nies a8 when first made, One part of it was diluted with
goven of water and kept for comparison with a simple infu-
glon; the latter was uofit for use op the fourth day, whereas
the former kept for six dnys,
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Infusion of orange, made with water containing five gralns
of the acid to the pint, kept perfectly Liright sod fresh for
oleven days, but then gradually beeame turbid.

Infusion of calumba went bad in three dayw, and & sample
with three graing of acld w the pint only kept four days.
A stropger infusion, with ten grains to the pint, was put into
an uncovered beaker, and was clear and good at the end of
the woeok; but spots of mold then bogun to form upon its
surface thoagh it still remained bright,

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

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

Tragacanth mucilage.—The addition of acld, in the propor-
tionof eight grains to the twenty ouncoes, eausos this to keep
for a length of time, & sample propared nearly & month ago
being quite fresh, while o muclluge without this wddition
had acquired a repulsive odor in abont eloven days.

Muctlage of acucin also appears to keop well with this
addition,

Lemon juice will retain its odor for weeks, and will not
tarn moldy, even if kept in an uncoyvered vessel, if five
grains of salyeilic acid are sdded to each plnt,

Having read that this acid would keep leeches Loalthy and
prevent the water in which they were kopt becoming foul, I
added ten ounces of acid solution (sight grains to pint) to
half a gallon of water into which fifty lecches wore put.
Previous to this addition, we had found two or thres dead
leeches every week when the water was changed; but since,
we have not lost a single leeck, and the water keops fresh
for weeks,
acid to each pint of sirups of red and white poppies, violets,
ete., fermentation is effectually prevented. The addition of
a little yeast to seviral of the samples produced no effect,”—
J. C. Thresh, in Pharmaceutical Journal.

AN EXPERIMENTAL AURORA,
M. Lynstrém, of the University of Helsingfors, has sent
to the (eographical Exhibition, Paris, an interesting instru-
ment invented by him to demonstrate that aurorw are pro-

the apparatus.

A is an electrical machine, the negative pole being con-
nected with a copper sphere and the positive with the earth.
S 8§ aro of ebonite, as wellas R R dd, =o that B is quite iso-
lated as the earth in the spac-. B is surrounded by the at-
mosphere. a’ a a' a a @ are s sertes of Geissler tubes with
copper ends above and below. All the upper ends are con-
nected with a wire which goes to the earth, consequently a
current runs ia the direction of the arrows through the air,
and the Geissler tubes become luminous when the electrical
maghing is set in operation. These Geissler tubes represent
the upper pirt of the atmosphere, which becomes luminous
when the surorn borealis is observed in the northern hemi-
sphere. The phenomenn produced by the Lynstrém appara-
tus are quite consistent with the theory, advocated by Swo.
dish observers, that eleotrical currents emanating from the
earth nnd penetrating into the upper regions produce anrorm
in both hemispheres. The experiment, says Nature, diffors
from the apparatus of M. De Ia Rive, who placed his current
in vacuo, and did not show the property of ordinary atmo.
spheric air of allowing to pass unobserved, at the pressurs
of 2 fect 63 inches, a siream of electricity which Nluminates
a rarified atmosphere, Tho experiment was most attractive,
and hundreds of persons witnessed it every day,

A board of engineers is now in session in this eity, examin.
ing Captain Eads’ plan for the improvement of the mouth of
the Missisgippl river. The resommendations thus far carry
the total length of the east jetty to 12,700 feet, or 800 feet
beyond the west jotty, and fix upon 1,000 feet as the space to

be left for the current between the two artifiolnl walls,

I forgot to note that, by adding ten grains of

duced by electrical currents passing through the atmosphere
in the polar regions. Our illustration will give an idea of
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SCIENTIF¥IC AND PRACTICAL INFORMATION.

THE BARNACLES ON THE GHEAT EASTERS.

Mr. Henry Loo describes in Zand and Water arrecent ex-
amination of the bottom of the Grest Eastern, made by him
In wearch of new barnacles and other marine animale. His
Inbors were unrewarded with muck of novelty; but smoong
other Interesting facts rewarked, be notes that the portion of
the hull usually submerged was clad with an snormons mul-
titude of mussels, extending over & surface of 52,000 square
feet of iron plates, and In some parts six inches thick. The
average wolglit of the mussols was from 12 to 13 pounds per
square foot, so that the vessel wus cambered with fully 500
tuns of living marine animals, enough to load, with full car-
goes, two ordinary collior brigs.

ANOTHER NEW ANTISKITIC,

Among the benzol group, all of which are derived from
coul tar, are (besides tho phenol or carbolic acld (Cy Hy 0) and
its many compounds) the eresol (¢, H, 0), the phlorol
(Cy Hyp 05), and the phynol. The latter, of which the com-
position is Cy Hyy O, 15 also found in the volatile oil of
thyme, together with thymens, C,, H,,, and cymene, Cyy Hyyg
but the chieapest sourcs of its production is conl tar, Seve.
ral compounds of the phynol were studied by chumis's long
8go; butit was reserved for Lewin, of Berlin, to discover
that it is a powerful antiseptic. When pure, it consists of
transparent crystals of a very agreeable and strongly aro-
matic odor: while it I8 so powerful that & single grain in
thirteen ounces of hot water is a sufficiently strong mixture
for all purposes. Comparative experiments have shown that
It possesses a much greater power to arrest fermentation and
putrefuction than either carbolic or salicylic acid. Added to
n solution of sugar, with yeast, it arrested fermentation;
ndded to milk, it arrested coagulation till 20 days later than
i3 usunl, and after 40 days there wasuno vegetation visible.
Albumen of eggs did not show putrefsction at the end of 11
weeks, and the peculiar aromatic smell was still prevalent
at that time. Even in bony substances, otherwise so ready
to start decomposition and putrefaction, it was able to arrest
all putrefactive change for not less than 35 days.

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

A NEW OLEAGINOUS SEED.

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

NATIONAL TREE PROTECTION.

By a United States statute of March 3, 1875, & penalty of
$£200 or six months’ imprisonment is attached to permitting
cattle to run on national lands, and to break down trees and
hedges. The unlawful cutting or wanton destruction or
injury of ‘' any timber tree or any shade or ornamental tree,
or any other kind of tres ™ on the lands of the United States
is punishable by $500 fine or a year's imprisonment.

A Shower of Hay.

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

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

Uollodion,

Fow bodies are moroe oasily clectrified than collodion,
With the least friction by the hand, the membrane adheres to
the fingers, If a collodion sheet be fixed, liko a flag, to a
glass tube, and waved in dry and hot air, it is electrified,
Other uses of collodion shoets, here mentioned, are in ex-
periments on polarization of light, on colors of thin ilms, on
dinthermuncy, on vibrations in aconstics, M. Gripon pre.
pares theso sheets by dissolving 116 to 1'7 grains gun cotton
In a mixture of 50 grains aleohol and 80 grains other. The
collodion s poured on a glass plate after the latter has beon
breathed upon 8o ns to recaive a coating of moisture, When
~aftor some hours—the collodion is dry, the plate is put in
wator; and a sheet of papar haviog been applied and at.
taohed to the collodion by the edges, the film is drawn off
with the paper,




- IMPROVED VISE.

We illustrate herewith n novel form of vise, of simpla
and strong construction, and possessing double jaws, which
may be adjusted %o as to liold an object at any desired angle
with great firmness. This arrangement offers considerable
advantages to the operator, since he can thus place his work
in whatever position is best suited to his convenience. A

tive view of the invention is given in Fig. 1, and sec-
tional views in Figs. 2and 8.

The fixed jaw, A, is grooved at B, Fig. 3,
to receive an annular projecting portion of
the standard, C, and also has a shank which
enters into a socket in said standard, To hold
the jaw in its place, a score is cut around the
ghank, and & similar score is made sbove in
the socket. Into the aperture thus formed &
hardened steel pin, D, is placed. This pin
prevents the jaw, A, from being drawn out,
while it does not interfere with the rotating
of said jaw in the direction of the arrow, and
as indicated by the dotted lines in Fig. 1.
Fig. 8 shows the rear face of the jaw, A, and
exhibits in the groove, B, a number of holes.
On the standard is a spring bolt, shown at E,
Fig. 1, which, when it is desired to adjust

the jaws at an angle, is drawn back, and,
when the jaw is set, isslipped into one of the
apertures, bolding it firmly. The movable jaw,
F, has a hollow shank which enters the jaw,
A, and the standard. Into the end of said
shank is placed the flanged nut, @, into which
passes the vise screw, The latter is held in
place in the movable jaw by a pin, H, ar-
ranged in similar manner, to the pin, D, al-

Feientific American,

the weathor, It has a double baok section, marked B, in
Fig. 1, over the crown of the hend, and s double front sec-
tion, B, Fig. 1, over the front of the head. ‘I he front plece,
D, is also made double. By dotaching loops by which the
the sections are fastened when tho cap is worn as shown in
Fig. 1, the folded rear part, B, may be reversed and extend-
ed down to the neck, as shown in Fig, 2; thesupplementary
crown seoction, B, is then swuny over the front, below the
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the head of the screws, €, a tubular oap, B, having & slot
formed along it at the bottom for the stems of the screws to
pnss through. The cap is closed at one end, and at the other
Is provided with & cover which i applied to it when the cap
has been slipped over the heads of the screws. The cap is
then secured by a padlock, and all sccess to the screws is
thus provented

When the maxim nm pressure of steam at which the valve

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

PENFIELD'S IMPROVED VISE,

I8 sot Iy attained, the valve proceeds to 1ift slightly, as if
constructed in the ordinary way; but the
moment this takes place the levor is thrown
out of its horizontal position, and the mer-
cury from the weight box begins to flow
through the tube into the box behind the
fulerum, The weight of the mercury is
thereby displaced from the end of the leyer

and acts as a lifting force by being trans.
ferred to the rear of the fulerum. Thug the
valve is no longer loaded to the same ex.

tent as before, and opens freely for the
escape of steam. When the boiler has been
relieved of pressure to the extent of two or
three pounds, the lever weight is sufficient-
Iy heavy to close the valve, and the mercu.
ry returns to its original position, thereby
preventing the valve from opening again
until the maximum pressure is once more
attained. As used at the Erith oil works,
the steam blows off ata pressure of 85 Ibs.,
and closes when it falls to 82} 1bs. The
valve s ensily set to a pressure ranging
from 10 1bs. to 100 1bs., on the square
inch.

.
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Japanese Varlegated Foil.

upper front is thrown over the lower part of the frontpiece,
D, forming n head covering which is claimed to be perfect-
1y waterproof in the roughest weather, The inventor pro-

ready described. It will be seen, from the shape of the

shank of the movable jaw, that that jaw turns with jaw, Professor Lielegg, of Japan, writes to Europe to describe

a process used by the Japanese in the production of & metal

A, and is held with the Iatter. The gripping of the jaws is
effected by turning the handle in the usual man-
ner, the screw acting in the nut and drawing
the parts together very tightly. All parts of the
vise are made to gage, so that, when any portion
becomes broken, it can be replaced by sending
number and size of jaw to the manufacturer.

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

Patented January 26, 1875. For further information ad-
dress the manufactarer, Elmore Penfield, Middletown, Conn,

-
FOX'S REVERSIBLE CAP.
Mr. Morris Fox, of New York city, has recently invented

Fig. 1.

A new form of cap for the use of car drivers and othors ox-
posed in winter, by their occupations, to the inclemency of

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

A|MERCURIAL SAFETY VALVE,

A new safety valve, the patented invention of Mr. E. W.
(Colls, is in operation at Erith, near London, and is said to
answer exceedingly well. The action of the valve is such
that, the moment it begins to move in consequence of an ex-
cess of pressure, it opens fully, 80 as to allow a free escape
of steam until the pressure becomes sufliciently reduced in
the boiler, when the valve closes as quickly as it opened,
This action is brought about In the following manner: A
lever, A, consists of a metal tube, having at each end & closed
metal box. This tube passes through oyes in the pillars, B
B B. One of these pillars, jolnted at X, forms the fulerum
upon which the lever works ; another presses upon the valve
itgelf, and thoe third is unattached at its lower extremity,
where it has a stud which works up and down in the curved
slot, Y. This slot ncts us s gulde proventing the valve from
being forced out of its seat. The secrews, C C (0, passing
through the pillars at the top, press upon and hold the lever,
A. Tothe end of the lover, A, behind the fulerum, Is se-
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cured & cast iron box, D, the inside of the bottom of
which is a prolongation of the lower level of the tabe.
At the opposite end of the lever Is another box of cast
lron, muech desper, the bottom belng of thick cest fron
o give welght The wspace Intervening between the
floor of this box and the lower lovel of the tubeis filled
with mercury, M. The pressure upon the wvalve is re.
gulated by sotting this weighted end of the lover at pro-
portionate distance from the fulerum, For this purpose, the
lever is duly adjusted, and then secared in its place by the
screws, C.  'When once the lever In adfusted by the onginoer

or other responsible person, It may be secured from buing

leaf used for decorative purposes. Thirty or
forty thin plates, of gold, silver, copper, and
various alloys, are laid one over the other in a
given order, and soldered together at the edges,
so that the whole forms a stout plate of metal.
Punches of various shapes, conical, pyramidal,
with triangular, square, or pentagonal sides,
are now used to make a pattern of perforated
figures, which exhibit on their inner sides con-
centric circles, trinngles, and other forms cor-
responding to the punches used. The plate so
prepared is hammered and rolled until it has
become quite thin, the holes disappear, and the
figures have spread out, preserving, however,
their parallelism. A number of broken, straight,
and curved lines are thus produced, their effect
being further enriched by the use of acids to
modify the colors. Thin plates prepared in
this way have an extremely flexible natore
admitting relief, with stamped or engraved de-
signs; and, capable of receiving the most varied colors and
forms, will have many uses in decorative art,

ROBERTS' COMBINED LAMP AND OIL CAN.

A simple little invention Is illustrated in the annexed en -
graving, which, we think, will praveof considerable conve-
| nience to engineers. Any one who has ever attempted to
|0il out-of-the-way machinery in the dark, and especially in
j the confined limits of a stenmbont's hold, will understand
that keeping one's solf clear of the moving parts, while
both hinnds are occupled, the one with a Inmp, the other with
an oll can, is cortainly not an easy, and is in some respects a
perilous, operntion. The present devies, which combines
Inmp and ofl can In one, allows one hand to be free, so that
the user can stendy and support himself, and in addition a
furthor advantage is offered in having a light so placed as to
illuminate the darkest recesses of the machine, which it oth-
erwise might be difficult to light up sufficiently to enable oil
cups to be readily found.

As shown in the engraving, a cylindrical vessel is provided

with a flanged stand, and s divided within by & partition, A,
The Iarge space nearest the handle serves to hold lubricating
oll,and the spout therofor passes through the partition and the
swall space, which contains lamp oil, snd extends in & noxzle
outsido the can in the usual manner. The lamp ofl space s
filled through the aperture, at B, in the cover of which a
Inmp burner is arranged earrylng the usual wick, Theflow
of Inbrieating oll is regulnted by a spring lever, ¢, by which
a small air hole is closed or opened at will,

altered by the man in charge of the boller by sliding over

Patented through the Sclentific American Patont Agency
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June 92, 1875. For further particulars rogarding sal

g salo of
rights, etc., address the inventor, Mr. Willlam Roberts,
Quincy, Adams county, 1.

THE CENTENNIAL BUILDINGS,

We have already published complete views of three of the
bulldings now being erected for the purposes of the Centen-
nial Exposition to be held in Philadelphia next year; and
we now add a representation of tho Iarge structure to be
devoted to the agricultural show. It will ytand north of the
Horticultural Building, and on tho eastern side of Belmont
avenus, Fairmount Park. It will illustrate a novel combi.
nation of materials, and Is capable of erection in a few
months. Tts materials are wood and glass. It consists of a
long nave crossed by three transopts, both nave and transept
being composed of Howe truss arohes of a gothic form. The
nave is 820 feot in longth by 125 feet in width, with a hight
of 75 feet from the floor to the point of the arch, The central
transept I8 of the same hight, and has a breadth of 100 feot,
the two end transepts being 70 feot high and 80 feet wide.

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

Scientific American,

traffic on the ocoan, traffle which a distingulshed member of
the association had sald, at ono of its meetings, forty years ago,
was impossible.  Similar advancement has beon recorded in
the department of tolegraphy ; and what a splendid success had
not the milroads proved!  The railways in the British Islands
now produce, or rather save to the nation, a much Inrger sum
annually than the gross amount of all the dividends payable
to the proprietors, without at all taking into mccount the
benefit arising from the saving in time. The benefits under
that head defy calculation, and cannot with any accuracy be
put into money: but it would not be at all overestimating
this question to say that in time and money the nation gains
nt loast what is equivalont to 10 per cent on all the capital
expendod on railways. It follows that, whenever & rallway
can bo made at a cost to yleld the ordinary interest of money,
it is In the national intorest that it should be made,
COMPARATIVE SAFETY OF RATLWAYS,

Speaking of accldents on railways, Sir John said that they
wero fowor now than they had been; indeed, that there is
only one passenger injured in avery 4,000,000 miles traveled,
or that, on an avernge, & person may travel 100,000 miles
onch yoar for forty years, and the chances be slightly in his
favor of his not receiving the slightest injury.

TEXTILE INDUSTRIES.

199

ot;-t had boen before Heathooat's improvements were offect.
od,

TELEGRAFHIY,

There Is no more remarkable instance, of the rapid utiliza.
tion of what was in the first (natance regarded by most men
A% a mere sclentific idea, than the adoption and extension of
the electric telegraph.

The first useful telegraph was constructed upon the Black-
wall Rallway In 1838, Messrs, Wheatstone's and Cooke’s in-
straments belng employed. From that time to this the pro-
gross of the electric telegrapl has beon so rapid that, at the
present time, including land lines and submarine esbles,
there are In use in different parts of the world not Jess than
400,000 miles of telegraph.

Among the numerous inventions of late years, the automa-
tic telegraph of Mr. Alexander Bain, of Dr, Werner Siemens,
and of Sir Charles Wheatstone are espocially worthy of no-
tice. Mr. Bain's machine is chiefly used in the United
States, that of Dr. Werner Slomeons In Germany, In Great
Britain the machine invented by Sir Charles Wheatstone, to
whom telegraphy owes so much, is chiefly employed. By
his machine, after the messago has been punched outin &
paper ribbon by one machine, on a system analogous to the
dot and dash of Morse, the sequence of the currents requi.

More ingenuity and creative mechanical genius is porhaps

site to transmit the messago nlong the wire is sutomatically
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ACRICULTURAL BUILDING,

by 820 feet, covering & space of above ten acres. In its im.
mediate vicinity will be the stock yards for the exhibition of
horses, cattle, sheep, swine, poultry, ete.

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

Progress of Engineoring.

At the meeting of the British Association for the Advance-
ment of Sclence, which took place st Bristol on the 25th ult.
Bir John Hawlshaw delivered the address, devoting him.
polf especinlly to the history and progress of engineering,
“ Inventions,” he snid, ** were lost and found again, The art of
casting bronze over Iron was known to the Assyrians, though
it has only lately been introduced into modern metallurgy ;
and patents were granted in 1000 for processes connected
with the manufacture of glass which had been practised
centuries before. An inventor in the reign of Tiberius
devised & method of producing flexible glass, but the manu.
fuctory of the artist was totally destroyed in order to prevent
the manufscture of copper, silver and gold from becoming
depreciated,

ANCIENT ENGINEERING,

A high tribute to the wonderful engineering capacities of
the Romans was pald by Sir John, Wars, with all their
attendant evils, often Indirectly benefited mankind, as when,
under the Romans or Napoleon, great systoms of roads and
bridges were institutod for military purposes. Roads followed
the tracks of Rome's legions into the most distant provinces
of the empire. Three hundred and seventy.two great ronds
are enumernted, together more than 48,000 miles in length,
secording to the Itinerary of Antoninus, The water supply
of Rome durlng the first century of our own era would suffice
for s population of 7,000,000, supplied at the rate at which
the present population of London is supplied. A rapld glance
wias taken st the progress of mechanical skill in the manu-
facture of textile fabrios and the immense growth of steam

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

Until 1788, in which year the improvements in spinning
machinery were begun, each thread of worsted or cotton
wool had been spun between the fingers in this and all other
countries, Wyatt, in 1788, invented spinning by rollers in-
stead of fingers, and his invention was further improved by
Arkwright. In 1770 Hargroaves patented the spinning jenny,
and Crompton the mule in 1775, a machine which combined
the ndvantages of the frames of both Hargreaves and Ark.
wright. In less than a century after the first invention by
Wyatt, double mules were working in Manchester, with over
2,000 spindles, Improvemonts in machines for weaving
were begun at an earlior date. In 1579 a ribbon loom Is said
to have been invented at Dantzie, by which from four to six
places could be woven at one time, but the machine was de-
stroyed and the inventor lost his life, In 1800 Jacquard's
most ingenious invontion was brought into use, which, by a
simplo mechanical operation, determines the movements of
the threads which form the pattern in weaviog. But the
groatest discovery in the art of woaving was wronght by
Cartwright's discovery (in 1784) of the power loom, which led
eventually to the substitution of steam for manual labor,
and enabled a boy with a steam loom to do fifteen times the
work of & man with a hand loom,

For complex ingenuity fow machines will compare with
those used in the manufacture of lace and bobbin not.
Hammond, in 1768, attemptoed to adapt the stocking frame to
this manufacture, which had hitherto been conducted by
hand. It remained for John Heathcoat to complete the adsp-
tation in 1809, and to revolutionize this branch of industry,
roducing the cost of jta produce to one forticth of what the

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

By the application of these automatic systems to tele.
graphy, the speed of transmission has been wonderfully
aceelerated, being equal 1o 200 words a minate, that is, fast-
er than a shorthand writer can transcribe; and, in fact,
words can now be passed along the wires of land lines with
a velocity greater than can be dealt with by the human
agency st either end.

Owing partly to the retarded offects of induction and
other causes, the speed of transmission by long submarine
cables is much smaller. With the cable of 1838 only 24
wonds per minate were got through, The average with the
Atlantic cable, Dr. C. W, Siemens informs me, is now 17
words, but 24 words per minute can be read. ™

Steam at 500 Ibs. Pressure.

For soveral yoars the successful experiments of Mr, Loftus
Perking, in England, in the use of steam st enormous
pressures, rising as high as 500 1bs, per square inch, have
been known, but the explanations for the delay in the manu.
facture have not uatil now beon made public. It appoars,
from the Iaw proceedings in & sult lately brought by My,
Perking ngainst the Yorkshire Engine Company, that Mr.
Perkins assigned the exclusive liconse under his patents to
tho Company, they in turn agreeing to proceed with the
buildiog of the new engines aud bollers forthwith. But this
the Company falled to do, and so the Invention became us it
were locked up, aud Mr. Porking was compellad to appoal to
the courts for relief. The case rocontly came on before Jus
tico Fiolds, Nisi Prius Court, Leeds, when the following
Interesting explanation was elicited ;

In opening the case, Mr. Wills said that his client, Mr
Loftus Porkins, was a civil engineer, who resided in London,

He was the inventor and otor of various devices for
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m rigid test by officers of the Admiralty,and it was satiafactorily | lies in contracting the stream or in preventing the diffusion

improvement of boilers and engines, which were the
e P of mﬁdo tents; and the defendants were the
mm Engine pany, Limited, which company traded
principally in the manufacture of locomotive engines, and
unhx.:ﬂ tholr buin!‘.‘u in the nolzhborho:)d o‘ sr';rlmlol:"
he actlon was brought upon an sgreemont entored into
glt:nén the phlnm!‘:‘nd thtmotondnntn on the 818t of March,
1872, The great object, or rather the prineiple, which Tny at
the root of the varlous Improvements invented by Mr. Per-
Kins were, in the first place, the use of extremely high pres-
sure steam; and in the second place, the use of fresh soft
water distilled over and over again with the minimum of loss,
$o that, practioally, there was but litrle replenishing of the
original supply necessary.  The inveatigation of the profita.
ble application to mechanical purposes of extromely high
e ssure steam wis a matter which had been hereditary in
the family of Mr. Perkins, for his grandfather was the in-
vontor of whnt was searcely more than a toy—an extremely
ingenfous toy, which was well known thirty or forty yoars
ago, and which he (Mr. Wills) recollected seeing in his boy-
hood, and which some of the jury might have seen, exhibited
in the Polytechnic, in London—Perkins’ steam gun—in which
by high pressure of stoam, the result which was ordinarily
t from the explosion of compounds was secured. Mr.
erkins had followed in the footstopa of his grandfather and
father, and he became convinced muny years ago that great
economy would result both in wear and tear, and that there
would be great economy of fuel, by the use of high pressure
stoam—steam with many times the amount of pressure that
was ordinarily used in high pressure engines. The first thing
which became necessary was to construct a totally new Kind
of boiler, because it was obvious that boilers of the ordim,ry
construction never could stand such pressure as Mr. Perkins
wished to put upon them, namely, from 200 to 300, and even
up to 500 1bs per square inch. Accordingly, Mr, Perkins
conoeived the notion of making these boilers tubular, and
muking them tubular in exactly the inverse fense in which
we generally understand & tubular boiler. In an ordinary
tubular boiler the tubes which carried the heated air passed
through the boiler and were surrounded by the water which
was to be turped into steam. By Mr Perkins' process this
was reversed. The heated air was carried outside the tubes,
and the water to be turned into steam was placed
within the tubes. Mr, Perkins constructed tubes with a
diameter of three inchies, and with tuboes of that dinmeter the
nocessary strength was practically attainable. The tubes
were tested by nydraulic power up to 3,000 1bs, per square
inch, and no tube was used which did not undergo that pres.
sure. Mr Perkins thus over came one difficulty, and he was
thusable to get the means of obtainiog safely,within the walls
of iron, the water which was necessary to produce this very
high pressure. That idea once grasped, a great practical
difficulty ocourred, namely, that of fastening tubes of this
gort into plates which must hold them, and maintain the
nocessary connection between these tubes in such & manner
ns to be as strong as the tubes themselves. The first patent
which formed the subject of agrecment in this case was
taken out on the 27thof April, 1868, and was for improved
means of fastening these tubes—connecting them together and
fastening them in the plates, which would also hold them.
Mr. Wills went on to explain the method by which the tubes
were fixed to the plates, aod then said the next difficulty
was a very formidable one. Steam at that pressure bhad a
temperature of something like 450 or 500 degrees Fah,,
within a few degrees of the temperature at which metal
became red hot, and a cylinder into which the steam was to
be introduced must be worked without any vegetable matter
about it, or it would have been impossible to work it. This
difficulty was overcome by the construction of a double cylin-
der, of the form of which the jury could have an idea if they
thought of a fig drum with a large marmalade pot on the top

of it. The upper cylinder, represented by the marmalade | 5

pot, had no communication with the external air. The up-
per cylinder needed no stuffing box. The bottom of it was
always filled up by the piston. The steam at 500 Ibs. pres-
sure, or the water that was to be let into the upper cylinder
there, 0id its duty at that high pressure, never finding its
way at all into the lower cylinder. As soon asit did its work
the steam was let out by a system of mechanical valves irto
a larger cylinder, and arrived there at grestly diminished
pressurs, which it was safe to use with the ordinary mechani.
cal sppliances for stuffing boxes. The upper cylinder was
the only part in which the high pressure steam was intro-
duced.

His Lordship—What did it do, there?

Mr. Wills—It pushed the piston down, but never did the
ur stroke, After the steam had done its work at a pressure
of, say, from 50 1bs. to 70 1bs. per square inch in the largercy-
linder,it went by virtue of an armngement which was not new,
which Mr. Perkios Jaid no claim to, but which was callea
the compound engine system. to another cyiinder largor still,
where the pressure was from 20 1bs. to 25 lbs. per square inch,
After doing the work there, the stenm was tgrc'n awny inthe
ordinary course of things into the condenser. The condenner,
again, was 8 peculiarity of Mr. Perkios' invention, By this
system the condensing of the steam was effected in tubes just
a# in the boiler, the result being that it absolutely provented
all chiance of the admixture of water, and also prevented the
oncape of steam, o that it could be used over and ovoer ngain
with an amount of wasto which was incredibly small, By
means of this system msrine engines which had to use wnft
water could be supplied with fresh water, o few tabs belng
nmply sufficient to supply the wasta in long voyages. There
was also an enormouns economy in the consumption of fuel,
Mr. Perkins belug able to construct the largest engines so as
to consume only about 13 Ibs, of fuel per horse power per
hour. Tt was one source of economy. The consequence
of using the same water over and over ngain in this way was
that they could ssart with distilled water—the purest wator
that conld be got—and grit or impuritios, which beeamao ele-
ments of daugorin boflers, were prevouted from getting In,
In the eaun of marine boilers and engines this was o very
important result. It rendered it absolutely unnecessary to
depend upon salt water for the sapply of the boiler, walt
water belog & souree of epormous Ln- becaure, from the

moment it got into the creulating cistorn to the moment it
Jeft it, it wan & souree of attack upon the integrity of the
metal. W herever it got, it corroded and ate away the boiler
It also worked in another way, boeause it gave a great
deposit of saline matter, which became Incrusted at the
bottom of the boiler, and did great mischief by forming an
impervious nonconducting conting inside the boiler. The
incrustation beeame as thick ss the boller piste jtself, and
made the lpp""‘lh‘ﬂ of the ire heat 1o be effected under
circomstances of epormous disadvantage. The practieal rosult
of that was that the life of an ordinary seagoing stenm boiler,
In Iarge steamors, was from five 10 seven vears, hut thers
might be excoptions] cascs in which it lasted ten yours,
Boflers mado by Mr, Perkins had boen submitted 1o the most
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proved that they had been thirteen years in use without
repair or alteration of any kind. Mr. Perkina having in-
vented and perfocted this armogemoent, and having had it
satisfuctorily used in 1868, he took out the first patent. Mr.
Perking was not a man of boundless means. He was a gen-
tleman who, in company with Iis father, was carrying on a
profitable business in supplying apparatus for honting pri-
vate houses and churches, in which this new tubular rrhwl-
ple had been brought to bear,  Ho had constructed five or
gix of these ongines for himself, one of which was placed in
a steam tug, and had been working ever sinco.  But It was
impossiblo for him to construet theso engines st & price
which would make them n commercinl success, and he looked
about him for a person who was possessed of the nocessary
capital, He was introduced to persons connectod with the
Yorkshire Engine Company, Limited—n company well adapt-
ed for his purposes if they had faithfully earrlod out their
promise, 'I‘Lu\- hind Inrge promises, and turned ont o locomotive
n wer k, which meant & turnover of £750,000 a yoar at loast,
They had a eapital of £1,000,000, and had power to inerease
that capital to £2,500,000, therefore it was no imprudentstep
if he was deluded into the belief that the company would
make the invention a success, Accordingly, on the 31st of
March, 1872, after six months’ {)ruliminnry investigntion,
during which these gentlemen had full opportunity of satis-
fying themselyes of everything connected with the practical
character of the invention, & deed was entered into, nnd it
was upon that that Mr, Perking’ complaints were founded.
Under that deed Mr. Perking s‘(med to give these gentlemen
an exclusive license to work his patent, and shut himself
out from the possibility of working with other people. They
covenanted that he should have 10 per cent royalty upon
all articles manufactured and sold by them under the patent.
They covenanted to proceed with the manufacture of engines
and to set up such extra machinery as might be necessary
for the purpose of executing orders. The very first thing
that was necessary was to construct sample engines, They
agreed that before September, 1872, they would construct two
traction engines—one single and the other double. They
also agreed, before the 1st January, 1873, to construct &
marine engine, of 250 horse power nominal, suitable for a
steamer. The first of these engines, a gingle traction
engine, was constructed many months after the reasonable
period nllowed for its construction, being finished in Decem-
ber, 1878, Butit would not work. It never has been worked,
and it was broken up, and sold for old iron. The com-
pany proposed that, instead of constructing a double traction
e.ng?ne. they should construct instead a locomotive with tram-
car attached, suitable for trams in England or abrond, Mr,
Perkins assented, but with a strong remonstrance. The engine
had never been completed. 1t had never been put upon the
stocks, not n sixpence had been spent upon it, and no attempt
had been made to carry it out. With regard to the construc-
tion of the marine engine. Mr. Sacre, the manager of the
company, wrote to Mr. Perkins on the 10th of July, 1872,
three months after the contract should have been begun to
be carried out, in which he stated that he had endeavored
in every possible way to arrange for a ship to fit the engines
to, but without success. The engines would require a
steamer of 2,000 tons burden, and as steamers of that burden
carried n largo number of engers, an objection was raised
as to trying engines of such an experimental character, They
pro _to construct an engine of 120 horse power, and
they undertook to supply a steamer as well as the engine. Mr.
Perkins accept the modification, but complained of the loss
of time in carrying out the agreement.

Bis Lordship (interrupting) asked what was the case for the
defence.

Mr. Seymour said their case was that everything that conld
reasonably be expected had been doone, and that difficulties

rose——

His Lordship said there was a clear breach in point of time.

It was a very valuable invention, and this agreement was
made in 1872; we were now in 1875, and nothing had been
done.
Mr. Seymour said his Lordship had not heard the history
of the difficultics they had had to meet; at one time difficul-
ties with regard to Board of Trade certificates for ships ; at
another time difficulties with regard to packing, in which
Mr. Perkins had himself shared. The packing under this
high pressure was exposed to a great strain, and some new
invention must be perfected, and it was not till January, 1875,
that that difficulty was finally overcome, by a simple but
grand discovery on the part of Mr, Porking and Mr. Sacre.
They had pow an order from the Admiralty for marine
engines, which were being made, and Mr. Perkins wrote a
letter speaking of the Admirslty order as putting this
machinery on its trinl, and the result would be to satisty the
Government as well as the public of the great value of the
invention.

His Lordship asked if they could not meot together mad
arrange the matter amicably ¢

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

After some further conversation,

His Lordship suggested that counsel should speak to him
privately, saying 14 yours was the 1ifo of an inventor, and
three aod a finlf had gone ulrondy,

Some further conversation took place, and afterwards his
Lordship and the counsel retirod,  Bubsequently it appeared
that the Company agreed to 4 new armogement, satisfactory
to the court and the plaintiff; &

The New Jottles nt the Mouth of tho Mississippi
Rivor,

The Board of Engineers, sppointed under the nct of Con.
gress to promote the improvement of the mouth of the Miss.
issippl river, recently held several important sessions In this
city, during which the plans of Captain Eads, of St. Louls,
were carefully discussed and in the main adopted. The plan
involves the construction of extensive lines of jotties along
the courses of the moving water, the jotties being simply
dykes or levees under water, which are intended to not as
banks to the river, to prevent its expanding and diffusing
itsalf as it enters the sea. It Is & notable fact, he says, that
where the banks of a river extend boldly out into the ses,
00 bar is formed at the entrance. It is where tho banks are
absent, as is tho caso in dolta-forming rivers, that the bar
Is an invarisble foature.  The bar results from the diffusion
of the stream, ss it sprosds out, fan.ike, in entering the

sos.  The diffusion of the river bolng the cause, the remedy

A glance at the map of the Southwest Pass reveals the
parrow and uniform width of the pass until it is within
about 74 miles of the bar, which is three miles beyond the
Land’s End. In this 7§ miles, the river is building up and
extending its own banks into the sea at the rate of eight
inches per day, Its jetties are completed by its own forces,
and Captain Eads thinks they will probably never change
their location, although every time the stream overflows
there fresh deposits will raise them still higher. He points,
therefore, to the fact that the river itself is continually em.
pioylng the jotty system, and that Nature makes parallel

not converging, jotties, At T miles above the bar of the
Southwest Pass, the natural jetties are finlshed, and nar.
rowed to thelr normal wideh of 1,250 feet, and thers the
Pugs 1n 00 foet deep in consequence. Captain Eads thinks
that the bar was once unquestionnbly where this depth of

60 feet now exists. From this point the river gradually
widens out to the sea, and the current graduslly diminisles
from 4} feet to ubout 3 feet per second atthe bar, and 1o
zero some twenty miles beyond in the Gulf, Since man has
known the Missiseippi, this distance between the bar and the
narrow banks of the Pass above has been the same, 74
miles. For 11 miles above, the Pass presents the same nar-
rowness and depth, The bar, says Captain Eads, has mar-
shalled the way through ages past to the Gulf, and the nat-
ural jetties have been built up at exactly the same rate of
speed, and have constantly kept the bar 73 miles in advance,
As the natural jetties advance, the bar is slowly eroded
away.

Now, says Captain Eads, suppose that, by artificia]l means,
these natural jetties could be suddenly extended 7} miles
out to tne bar, The volume of water would be almost if
not exactly the same, and so would be the current. Instead
of passing over the bar as it now does at three feet per sec-
ond, it would pass out between these artificinl jotties at the
rate of over four feet per second. The question is, could
the bar re-form ngain afterward, nearer than 74 miles from
the end of these artificial jetties? Suppose there were no
litoral current or Gulf Stream to carry away the sediment,

the bar would certainly form again, but at the rate it has
been going for the last 40 years it would take the river
65,000 days or 178 years to extend its jetties from the place
where they are finished out to the present crest of the bar.
If man, therefore, should do in three or four years what will
require the river 178 years to do, it will be after the lapse
of centuries when the bar can reappear, because it must be
located at least seven miles beyond the artificial jetties.
This argument was made as to the Southwest Pass, but
applies with equal force to the South Pass, where he is
building the jetties.

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

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

Namos of rivers. Country. m't.o:lt“w' g.«fm
Danube...... Roumania (Turkey) Ttoll 204§ to 214
(7 WSO . () " P S e 17 w18
TrRve... 0.t Prussia.......... PIIapeR, | 1B
Oder s>oXBINIR oh sinarslidaksva 3 23 toA
Wame...... ~Prussia ..... a 13
Wipper..... XU« ¢ nboshuannee . 3
Persante .. ... PrOSER < iv cvatrabves . 15
Pregel ...... Prussia . = 20
Btolpo........ Ly R 4 n
Niemen, ..., Prussin ... ..., Az savill W oA
Loban........ RO e e e veesriye . 8 10
VISR s 25 5a1 Russia.... .6 18
Wendora.... . Russia... . ... .......... 4 0
Poroan.... ... JREMMRLoswnsions on o o5 0h 3 12
Nissa s IEIRL, Co o Ko oyt 5 ]
Konno Bwodon: . ....oi.00ns 6 ]
Altra........ Swodon............ e | 0
Grenan...... . Denmark............. b |}

A Model Sclontist,

The Iate W. F, Henwood, F.R.8., the distinguished mining
geologist, who died at Peozance recently in his soventy.first
year, was orlgionlly a clerk in the employment of Moessrs.
Fox, of Falmouth, to whose counsal he was considerably in-
debted in his onrly scientific work, By very groat Industry
and enroful observation he scquired an unsurpassed know-
ledge of the mineral deposits of Cornwall and Devon; and
after fulfiiling & succession of {mportant mining sppoint-
ments, ho bocame assay mastor of tin to the Duchy of Corn
wall. This post being abolished, Mr. Henwood's great ex-
perience was utilized in reporting upon and developing &
namber of mining distriots In South America, Canada, ete, ;
and after the cessation of his travels, he lived at Penzance in
comparative retiroment. His groat works are the fifth and
elghth volumes of the ““Transactions of the Royal Geologi-
cul Socioty of Cornwall,” devoted respectively to the metal-
1iferous deposits of Cornwall and Devon, and to those of the
foreign countries ho had visited.  But his sclentific writings
besides these were very numerous; a list of them occupies
seven columns io the Bibliotheca Cornubionsia, ]

An n nclontifio man Mr, Henwood was chinracterized by in-
defatiguble labor, great caution, love of aceuracy, snd wodo:

ration of expresslon, In his publications he scarcely ever
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mentions a faot of any kind which had not come under hisown
experionocs, without giving the authority for it. Thus many
of hix writings are marvels of coplous reference. He por-
sisted in dolng everything with this excraordinary amount
of labor and care up to the last, notwithstanding that he suf-
forod for many yours from n very painful heart disoase, His
solentiflo work coused only with his death. o long as he
ocould sustain even nn lour's Intellectual offort during the
duy, thut was dovoted to the arrangement of his stores of
facts and obseryations. Scarcely one of his cherlshiod objests
In this respect remaing unfulfilloed.

In parsonal character Mr, Henwood won the high regard of
all who knew bim intimately. Ilis acquaintance with men
and manners was so great and varied, his momory so reten-
tive, and his conversational style so simple nnd laold, that
to talk with him was one of the most dolightfol and fostruc:
tive of intellectual recreations. His estimate of his own la-
bors and merits was unaffectodly modest, although he would
resist, It possible, auy unfair reprosontation of his work.

1n the spring of the present yoar the Murchison Medsl of
the (eological Boclety was awardod to Mr, Honwood,—Na-
ture.

Edible Birds® Nosts,

Edible birds’ nests are found for the most part in the
Southern Archipelago. Tho clilef reglon of supply s that
comprising Java, Borneo, Celobes, and the Sulu Islands,
The bird which produces tho nests s a little swallow, Airun-
do esewlenta. 'This salaogan swallow, as it is called, is
slightly bigger than a blus tit; it has a brown back ; but the
under surface of its body, us nlso the oxtromities of tho
feathers in its forked tail, are white, It flies with won-
derful speed and precision; and on the Java cosst, where
the surgo breaks wildly against the precipitous and cavernod
walls of rock, the little birds may bo seen in swarms dartiog
hither and thither through the spray, They probably feed
on fragments of molluses and other small animals which
abound on those consts, As you watch the surface of the
water rising and falling, you notice how the holes in the rock
are now concealed, now opea again; and the little creatures,
watohing their opportunity, dart in and out with lightning
speed. Their nests are fixed to the arched roof of tiese
caverns.

What sort of a thing, then, is the odible bird's nest that
ministers to the taste of the luxurious Chinese? It is that
portion of the fabric which serves as a sort of bracket on which
the nest itself (muade of grass, senweed, fibers, small leaves,
ote.) is built, There are two forms of this support, one flat
like an oyster shell, the other deep and spoon-shaped. It is
o trunsparent mass, somewhat like isinglags, mother-of-pearl,
or ‘white horn, and is of animal origin. It was formerly
supposed that this gelatin-like mass might be prepared in
the bird’s crop, from seaweed and other marine plants,
This, however, is a mistake. If one opens the animal's
stomach about the time of building, it 18 found to contain
insects, but no vegetable matter; moreover, in all species of
the family of swifts, the crop is wanting., Dr. Bernstein has
found that at that season the salivary glands under the
tongue are enormously developed, On opeéning the bill, they
are seen as two lurge swellings, one on either side, and these
chiefly supply the material in question. They secrete a
viscid mucous substance, like a concentrated solution of
gum arabie, which can be drawn out of the mouth in long
threads; and in the air, it soon dries, and is found to be the
same (even microscopically) as the bracket material.

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

We have now to consider the adventurous work of gather-
ing the nests. The plucker, with nothing on but a cloth
round his loins, and with a knife and & netted bag at his side,
takes his place on a stage (of two crossbars) fastened to the
end of a rope, and is let down agninst the face of the pre.
cipitous rock. With the left hand he grasps the rope; in
the right, he has & rod, with which he holds himself as far
as possible from the rock. Thus he descends, often several
hundred feet, amid the roar of the breakers and the swarm.
ing of innumerable birds. When he has come opposite a
salangan hole, he msakes a sigoal, and the lowering is
stopped. He pow sets himself swinging—and here follows
the most dapgerous part of the operation—gradually increas-
ing his width of swing, till he thinks he will be able to leap
off into the hole, and find foothold on & part of the rock
which he has previously noted. Should the vonture fall,
death is certain, The man has generally a thin cord fastened
round his body, and connected with the rope, so as to enable
him to pull the stage to himself again. Somstimes, though
ruroly, this breaks, and then there is nothing for it bat to
muke o bold gpring out towards the dangling stage. But so
fourloss and practised are the men that they genorally
necomplish this fearful leap successfully, cven when Jaden
with their booty. When the plucker has got safely into the
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hole, Lie cuts off the nests with his kaife, and puts them In |
his bag; for those high up, he uses the rod with the knife
fixed to the end of it. The operation demands great address ;
the slippery rock, perbnps, hnrdly affords standing ground,
and the man will cling with hand and feot to the Httle crnoks
or projections ; while the alarmed bieds flit to and fro in the
gloom, and the tumaltuous water bopeath flushes with
phosphoresconce.  The pluckor, however knows Lis work :
and when he s sutliclontly laden, he deaws the ntage townrds
himself, mouuts it, aad Is pulled up by his companions,
Thereupon, suother repeats the operation.

As the mothod just deseribed 18 both o dangerous and n
slow one, the natives adopt, when posible, another, which
conalats in fixing a rope ladder from the top of the rock
down to the cavern, and also nsort of hanging bridgeof rope
within the cavorn, eithor running round the wull or passing
norons, The Internal surface of the cavern Is ofton greatly
pitted by the action of the weather, presenting  spongy
appearance, so that it is not diffieult o find points for attach.
mont of the ropes,  All the young birds and eggs found are
craolly thrown into the sea. The best harvest is in tho
monthy of July and August; the next best, in November and
Docomber; the worst, in April and May. The collected
nosts are cloanod and assorted ; they are first packed in bags
of bamboo fiber or palm bast, and the merchants sgain pack
thow for tho m wket (after a second assortment) in cases con-
taining n half pical, or seventy pounds,

China I8 the only considerable recipient of these cases; the
fow cases which are brought ns n carlosity to Burope and
Amoricn are hardly worth mention. The greatest trade In
birds' nests is doae with Canton, the eatire import there
belng reckoned at 168,000 1bs.  We may reckon on fifty nests
to the pounad, so that altogether 8,400,000 nests, or, from
threo pluckiogs, the products of 2,800,000 pair of birds, are
snnaally introducsd into China. Thers are, principally, two
kinds of nests distiogvished in Canton—the mandarin nests,
and the ordinary; of the former or perfectly white kind,
each pound costs in China twenty to thirty dollars, s quite
oxorbitant price, compared with that which the salangan
pluckers themselves receive for the dangerous work, and
which is, at the most, only ten to twelve per cent of the
market value. The second quality of nests are sold at half
that price. The pes:s are dissolved in water or broth, and
so taken as soup. It is highly spiced with minor snbstances.
This forms an eatrée which is rarely wanting on the tablesof
the wealthy Chiness, and never from that of the imperial
court of Peking. The Chinese set a high value upon it,
considering it one of the best stimulants; but for this
opinion there seems to be little or no ground. The most
recent analysis of the nests we owe to Professor Troschel of
Bonn. Hefinds that the material does not consist of specially
nourishing or stimulating snbstances, but is quite similar in
constitution to any animal saliva. Thus the Chiness pay
dearly for what has really no intringic value.—Chambers'
Journal.

-

The Water Shell,

A correspondent writing from Okehampton, England,
where some artillery experiments have recently been made,
states that the trisls have been successful in proving the
great valite of the new water shell, which will at once be
adopted ns a service weapon. The effects of this novel in.
strument of warfare surpass in destructive power the re-
nowned Shrapnel shell; and in one experiment when a bat
tery of the Royal Horse Artillery was in action, a8 many as
fifty-one hits were recorded with the new shell, against
twenty-eight made by the Shrapnel, fitted with time fuses.
The wooden dummies, which represented the enemy drawn
up in loose order, one pace apart, in the manner of an ad-
vancing army, were struck again and again by the minute
fragments of the water shells, which, according to our cer-
respondent, inflicted wounds of a far more dangerous nature
than those made by the Shrapnel or common shell.

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

The charge of gunpowder used in the same sized shéll is
gixteen ounces, the explosion of which breaks the shell up
into 8 or 4 pleces, wherens the one charged with half an
ounce of gun cotton flies into a hundred or more fragments.
The reason is this: The gunpowder explodes comparatively
slowly, and breaks up the shell at its weak points, while the
gun cotton detonates with s sudden and terrible force, which,
being communicated to & non-compressible body (water),
bursts the shell instantly into minute fragments, the energy
being exerted squally on all sides. So rapid and terrible is
the foree generated by the gun cotton that the iron shell is
gomotimes pulverized, the fragments of metal being so min-
ute us scarcely to be visible.

The idea of this terrible shell is due to Professor Abel,
tho scieutific referve of the English war department, who is
also the patentee of & process to manufacture gun cotton, by
which process, it appears from our correspondent’s letter,
tho gun cotton is rendered the safest as well as one of the
most powerful of al! known explosives; being kept slways

officioncy. The Hoglish, German, and French governments
havo ndopted this new form of gun cotton for tarpedoes and
gholls, as well us for military engineering und submarine

mining.

in u wet state, preventing accident without diminishing its |
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Appreciation.

The following are samples of letters frequently recelved
at thix office, 1t would oecupy too much space to publish &
wraall fraction of them, but we occasionally, as sn scknow-
ledgment w the writers of all such letters that we are not
unmindful of their good words, make public one or twu of
these unwolicited sxpressions of sppreciation. They are
memantoes treasured by the recipients, and act as s labrl.
oant 1o machinery, soothing the way, and making lght the
work incident to setive professional pursuits
Messns, Muns & Co—

GENTLRMEN: Lotters patent have been recelved for our
tyre tightener.  Allow us to retarn our thanks for the able
mianner In which you have conducted our business, in secur-
Ing our letters patont.  And in the future we will remember
you to others who may need nssistance in securing patents,

Very truly yours, Hoxrox & Haves.

McKinnoy, Texns, August 27, 1875,

NRESULT OF AN ADVERTI.EMENT.

On tho day that the above was received at this office, the
following letter, from Sasnator Randolph, of New Jeraey,
came to hiand :

0, D, Muxy, Esq. :

It I8 due to you to say that, of over 800 enquiries sbout
the Ditcher since June, 75 per cent refer to the advertise
ment of it in the Borgxrtivie AMericax., We have sdver-
tived largoly in other directions with little success, Toe sin-
gle advertisement in the ScresTiFic has brought us applics-
tions from pvery State and Territory of the United States, and
from Cannds, England, France, Belgium, Australin, Brazil,
and Buenos Ayres, T'hese are hard, dull thmes; snd I can-
not present you with a Ditcher, but can make you feel that,
deapite the times, people read and heed your good paper,

2 Yours truly, Treo, F. RAXpoLym.

New York, September 3, 1875,

Opening of the American Institute Fair,

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

THE Chinese alloy called pakfong is made by fusing togeth-
er 10 parts copper shaviogs and 4 psrts arsenic, arranged in
alternste layers in a covered crucible, with a leyer of com-
mon szlt on the mixture,

-
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DECISIONS OF THE COURTS.

United States Clircuit Court,~~-Northern District o
New York.
THE GOULDS MANUFACTURING COMPASY r4. JONN F. COWING o al —
PATEST FUNPF,

[In equity.—Before Mr, Justice Hr x7.—July, %)

This was a sult in equity, dbrought upon letters patest for am ‘' Improve-
ment lnﬁu, K d to the plain on the 5th day of Auguse,
1571, as the assignees of Willism H. Pollard. the Inventor. The case came up
on excoptions to the master’s report. to whom under s previous decree
had beon sent for an in,

The rale Is settled that, when the patent {s for an [mpro¥ement UpOn & wa-
s for the {nfringoment of such patent are confined (o the
rofits made by the use of the improvement only, and not by the manufec-

ure of the whole Instrument.

@ plainants, at the ting, proved the expenaes of making and
selling the lnlrln%ng‘fmmpl; that they were pre and ready to nll the
orders taken by the defendants, and the prices at which the pumps were
#0ld by the defendants, and the master took the difference between such
oxpenkes and such prices (being $47.71 on cach pump) as the measure of
damages: Hold, that as the patent invention was merely an Improvement (o
pumps, belng only a speclal construction of the slde chamber, whereby the
»amo Is adapted to use with the valve easings bolted on the outalde, and
constituting but a small part of the agkregate mechanism, this role was
erroneous, and that the damages could not éxceed the profits upon such fm.
provement.

The burd

on of proof, 1o show the amount of damages or profits, Is upon
the plaintiff, Whera he falls to show the profits or damages arising from
the nuse of the patented improvement, as distinguished from the profits on
the ¢ntire machine, nominal damages only can be recovered.

J. B. Perkina, for complainants.
taha Foote, for defondants. |

Supreme Oourt of the District of Columbla.
{In General Term.)
PEEDEKICK G, AND WILLIAM P, NIEDRINGMAUS. —APPEAL —WHAT CONSTI-
TUTES A DESION PATENT.

[In the mattor of theapplication of Frederick G, and Wiltlam F. .\‘Iet,mnx_-.
haus for a patont for s ** Deslgn for Ornament for Enameled fron Ware,
dled June 8. 151, —Appeal from the Decision of the Commissioner of
Patents, )

A beautiful appoarance i not of ftself entitled to a doslgn patest, The
design must u-g"bo new and original, and tae result of invention and ge-

us,

Mere exhibition of sk{ll on the part of workers {n enamel, In giving beau-
tiful forms and colors to thefr productions, when thoy are the coimmon
efforts of persons ordinarily skilled In the art, {s not the invention which Is

protected by the law,

The use of ap old deslgn 18 clearly excluded from patent by the statute,
and mere ohango or ** double use' cannot recelve its protection,

The same degree of origlnality Is required in both design and functional

tents—that s, the clalm must not compreliend what is already in ex.

tence.

A design conststing In a mere mottled appearance to be given to enameled
fron ware 1§ not patentable,

Mr. Justice MoARTIUR dellvered the uﬂlnlon of the court:

This {» an appeal from the decision of the Commisafoner of Patents refus-
{ng & design patent n opameled (ron ware to Frederick G. Nicdringhaus
and Willlam F, Niedringtaus. The statute in regard to desisn patentsroads

“"n}\":w-émn who, by his own Industry, genlus, efforts, and expense. has
A y gnal deslgn for a manufacture,

{nvented and produced any new and orig
bu-:}. statue, Sto-mllo\'u. ,ur bas-rellef; avy new and original design for
the printing of woolen, slik, cotton, ar other fabrics; any uew and originnl
{mpression, orpament, pattern, print, or pleture to pe printed, painced,
cast, or otherwise placed on or worked tuto any articie of manafaciure; or
any now, useful, and orlginel shape or configuration of any article of manu-
facture, the same not having beea Known o used by others before his
invention or production thereof, or patented or descrided In any printed
publication, way, upon m{mwnl of the fee ribed, and other due .
ceedings had the same as in osses of (nventions and discaveries, ol a
patent therefor.'' (Sec, ¥ U States Revised Statutes )

In the specification, the applicants claim to bave invented and prodeced
a new and original dufu of orpament or pattern, to b:-“pnnlm. painted,
or otherwise placed on, or marked Into, 1o various s
fron ware which they make and sell mA pho

“lw ‘Sm“' Thely :}a.: b ‘uuhluulllllu' moitled appesrance, mmm
. \ o oye
D B hich (e llustration fabs to exhiblt, 1t is this pecuiar

eslgn, and it

mott ed appearance Which constituios the chief merit of our o
h'?: ‘%‘r.muy" N?;“ mlnor‘ml " g:ﬁ;nen-ln Chlef, and the C

X! . - . ‘ommissioner
M\’!‘lll econcurred in refusing the application for the pateat. The Commis-

in his decision, says:
Hen l"cozcur In the oo.lgon of the Examiners-in-Chlef, s0 far as want

tentability in the genoral subject mauter embraced by U
g:t‘lt’); fn‘c:&ecmcd.pgmhcdlm dt’:l;u 15 effected by pria
or in any other way 4

ling of tron ware (n ¥varions colors is an ars well Known. 1f# t
;2,‘"::,{?"4 anything new, it is to be found In the axl:f of cm
A e A S el sy

8 as In
0t ¢ e foation of such & tin an k

-uhjromlwr of A duln’;ll:ﬂu. qm%'& wmoest .%
straction of tho statute.*
119 0oUrt are unantmoluly of the opinfon that tho d
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i
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hat never lose thelr fresh
1n 3 :v‘ieun ohject of this ars 1s ta fmpart
Deanty 1o orery article of tusury or Wtllity to ;'rnz. ('
"
et and the workof Invention an
of workers th enamel are quite wonderfi
i bus ho one would lu\u.l:e that thess nx
n Hnt'-nr‘;:lon lnil_‘ (rmt‘l::l::t‘::.
o gﬁl«d by ., ry are
ordinarily akilied in the art ‘M‘ tants contend |
*SIt matiers not If the Tas boen pruvioasly wred, - com
with an * ohject® with which (1 lind not been hithorto combined: and
. resilt of » sssocistion, & be nd

Aarinctive sepect s given o
ohjoct, the h:‘n compiiad wit
1

"

:nd refers to former declelo
point. We eannot coneur o this
X, 1N eXPress Ianguare, ‘' Any new
S any now and orlginal desikn for
Fesnlon ;' * any new, wsaful, and ori-
I‘m«n known or uu;l by others la;l:ﬁ

o ot production thereof,”* The uce of an ald design upon & i
et In cioarly exeluded by the statute, and mere changes of * doudle

" PABDOL Pece’ve itk tretion.
Dealdes, It 1o now 'rll’::»imlnod That the same decreo of oviginality s
tred In hoth devien and functional patents. That ts, the cialm must not
3 cony or lmitation of what 34 already In existence, If, for Instance,
3’ '”"fll{l should manu facture their (oo ware with  Agure of the statue
the Giraces, 1t might tmprove the appesrance of the articls, but
wonld searcely ontitle thom to the benefits of & patent.  To manufacture It
with eoamel (s & change of the same Kind, for the same lhlnr " n per-
formid on metals from time immemortal, To glve the ensmal any partiniar
color 12 x mstter of ondinars skill and taste, The coloring subsisncos have
AlWays been fused with the ensmel (n the heat of the firuace, We oan,
therefore. obweren mothing 1n the preseat specifioation to which the term
'ul‘"‘m re ::l.’b';"::m Court of the United States, In Gorham Com
A AWAre that the § e of the Un 8 .

pe. White, 14 Wall,, 530, have eald, in regard to design patents, that
¥ contemplate pot so much otility se appearance, And Lhat not an
Pact tmpresaion, but an aspect gIved to those objects mentioned in the

aris.
That was an sction brought for the Infringomont of a desigh patent for
the handiss of tablespoons and forks. The deslen conaiated th the conhg-
uration of the spoon and the ornamentation of the bandle, The outline and
all the derallx of the design were naw, and Invariable {n each spoon alike
No question was dlsonssed as to the originality of the patent. for It had
nover bean known bafore, nad the conrt docided that the srilels manufac-

™
abat

tured and sold by the defendant did not differ substantially from plaintift

ANd tht It was therefore an (nfringement. Hut the whole tenor of the de-
claton (s 1o the effect that the anpearanoe or aspect of the ohject must bo of
& dealen that Is new and orisinal. Indeed, 0o other view 1s admimiblo, for
such s the oxpross requirement of the Jaw,

The doclslon of the Commisstoner In affirmed,

[ Charies M. Moody. forappellant,
Wen. H. Doolittle, for the l!!ommlnlonnr.]

United States Olrcuit Court=-= District of Massa~

chusetis,
PATEST DOTTLE FASTENER, —HENRY W, FUTNAM 04. . D, WEATOERREE
tal,
[In equity, —Before Shepley, J.—May, 1875.]

Whero a patent has been a long time In existence, has been renowed b
the Patent Ofien after the oxpiraticn of the original termand (n tho faco o
onpposition, and hus been sustatned by the adjudications of soveral of the
fedoral vourts, the patentog 1 entitled to pratection by a Knllmln-r)‘ in.
jutlml‘u::‘;:l]::au until the adjudication of some tribunal shall deelde the
paten alla,

Where & motion for an injunction was heard outside the distriot where the
:mld?'-ﬂﬁndln:. the onder withield uatil the court should be sitting within

The bottle stopper fasteaing covered by the Putnam relssue of January 19,
1864, which consista of & pieoe of wire of U-form with the ends returned
and connected to the holrle (in order that the pressure on the cork or stop-
per may cauge the fastener 1o hold more secnrely’. is not anticipnted by the
aheet metal U.shapod yoke of the Allender fastening of 1555,

Tho wire embeds In the cork, under presaure from within, and thus pre.
yonts the fastener £ om teipping : & also presents 4 change of form which per-
:ﬂ\l- the ’x:mnkw be pressed off without injury 1o the thumbs of the opera-

or Or 1o cork.

Conajderation given tothe fact that the C tssloner of P In botn
cranting and nxndlmu patent. Was Aware of the nature of the Allender
ltﬂoe?{-m held that Putnsm fastener contalned something mere than
ﬂ!kl‘bﬂv substitution of 3 wire T-shaped yoke for a sheet metal U-shaped
Foke,

{This was a salt tn equity broaght for an alleged infriagement of reissced
ottery patent ted to Heary W, Painam, January 19, 184, for an ** Im-
provement In Bottle Stopper Faatenings.''  The Invention will be found
Nustrated tn the reported case of Iutnam e, Hickey (5 Fisher, 334).

W. H. Clifford and Thomas 2. Dodge, for complalnants,
. 7. TAurston, for defendants. )

NEW BOOES AND PUBLICATIONS.

Tas SROE AxXD Learnue ReroRrTEn, devoted to the Trade in Les-
ther, Boots and Shoes, Findings, Hides, Skins, Wool, Furs, Tan-
ning Materials, ete. Edited nod Pablished by Isaac H. Bailey.
New York city : 17 Spruce stroot.

This psper, which (s devoted 1o the shoo and leather Interests of not only

this clty but of the whole country, has changed proprietorship. Isasc H.
Batley, Esq., a gentieman well known to the leather trade In this city, has
become its owner. Mr. Falley was for many yesrs a merchant, and has an
extensive soqualatance among cur business men, both in the * Swamp'® and
out of it; and It there i» any writer that can make the subjocts of leather
and boots and shoes Interesting to the publie, that man {s the present editor
and proprietor of the Shoe and Leather Reporter. Publishod wooekly. Price,
neluding, postage, §3.60 a year.

Toe MEcaANIC'S Friexp. a Collection of Recelpts and Practical
Suggestions. By Willlam E. A. Axon, M. R. 8. L., With 300
Tlustrations. 12mo, cloth. Price $1L.50. Coples sent free by
mail on recelpt of price. Now York: D. Van Nostrand, 23
Murray and 27 Warren streets,

This work consists of extracts from tho pages of The English Mechanic,
ho nature and scope of which perfodienl are woll known to our resders.

The Ideas and suggestions are practioal snd, In many cases, original; and

Artisans of overy class wiil fnd much that {s useful (n it pages,

NAT1o8AL HYMs AND TUNE BOOK, YOIt CONGREGATIONS, SCHOOLS,
AXD Tie Hose, Price 40 cents.  Doston, Mass.: Ditson & Co.

The music in this work s that = (th which every young person ahould be-
come familiar, sinoe it Includes the tunes, old and now, that will be used
during the noxt Ule-time in pabllc sssemblies, The armngemont luto four
simple parts has an educstional walue, and either one, two, three, or four
parts may be practised and sung, Thoro are more than 20 tunos, with 34g
accompanying hymns,

Inventions Patented in England by Americans,

{Comiplied fram the Commisioners of Patents' Journal,)
From July 7 to August 33, 105, inclusive,

Buzron-Loavixa Fine Aux.—N. King, Hartford, Conn,
Canmizs Murars,—C, Graser, Somerville, Mass.

Coasx Cantx, 0. A, Chamberiin, Camden, N. J.
Coxraessing FLutos. —T, 8, Disston, Phulladelphis, Pa.
DESTAL PLATES, ~ ¥, Smith, Bcheneciady. N, Y.
DISCRARGING GRALY, ETC O, W, Mills, Montclatr, N. J
Ecxoreo-MAsxEr, —~W. L. Powleson, San ¥ mneisco, Cal,
Furaxo Moty —~W, B, Lodge, Danbary, Conn,

Ligen Mxres, K, Marsland, Bing $log, N, Y,

Loox.—~d. Flah, Nuw York cliy,

MaxixNG Burtox HoLes —~A. i, Orawp (0f Kow York olty), 1
Moror—J. G. Lane, Milibrook, X. Y,

Ovag-Exwixo Maomiye.~J, L, Boone et al., #an ¥raucisco, Cal,
PLATING Convb,~1. Lovy (of Xew York elty), London, England
Prixrixe Perss Fero.—F. Deming, Waterbiry, Conn, i
BevoLvise Pisron,~E, Remington & Sons, Dfon, N, ¥,
Broxxino Roxo, o10.~H. A. Chaplo, Bpringfold, Mass,

BIRAM Exoiun, ~G, B, Dixwell, Moss,

UNMBUELLA FuAME, . Horton et al., ¥ ow York elty,

Wanvixa Up Lirrs, 2o, ~V., W. Mason, Providence R, 1,

London, Eng,

Scientific Amevican.

Becent n'lnm and foreign Patents.

Improved Dust Brush.

Heury B. Conant, Gonova Lake, Wis.—The brush portion of the
Austor, which muy bo made of feathors, balr, silk, or any smiitable
muterial, is attached to springs in bunches, and the springs are con-
peoted togethor so a8 1o form a mutual support for each other, nnd
koop the brush [n place,

Improved Claw Nar.

Androw Shaw, Petroleum, W. Vi—This is a bar for drawing
spikes from eailroad ties, and for drawing spikes or nails in other
plaoes, 0 made as 1o allow the olutoh Jaw to be raised nod the lev-
orage obtalned, diminished after the spiko has heon partly extractod,
#0 a8 to dmw the spike clear out,

Improved OCar Brake.

Alfred T. Riley, Halleok, Mo.—A Iateral band spring of sultable
power I8 seated in #ide supports near the oontral bottom part of the
oar frame, and connected by a rod to the hmke-operating lover
that is connooted to the front dmwhoad, sand to the brake wheel on
tho tender or locomotive. The deawhead or spring controls Jointly
the operations of the brukes of all the wheels, When tho oar Is o &
state of rest, =0 that no straln s exertod on the spriog and front
dmwhond, tho bhrakes are all, by the action of the spring on the
lever and brake rods, tightly applied to the wheels; but when the
oary are coupled and dmwn forward, the front drawhead slides
forwand and releases the hrakes by the straln on the spring.

Improved Ironing Board,

Oriando 8. Pride, Yonkers, N. Y., asslgnor to himself snd John B,
Woodruff, same place.—In using the device, the board s passed
into the shirt, and the neck band is turmed down into § noteh,
Portion of a frame Is then placed In the sald noteh to confine the
mid poeck band, and the rear part of the boand is raised, and It rear
edgo s placed against the Inner odge of a rear cross bar.  Tho shirt
bosom I8 then drawn stralght and #mooth, and the frame and the
roar part of the bonrd are presscd down, In this way tho shirt bo-
som will be held stealght, smooth, and firmly, so that (b can be
qulokly lroned.

Improved Graln Separator.

Willlam E. Torley, Milwaukee, Wis.—Tho cockle and small wheat
pass off from & fine sereen o the indented concave sides of a drum
for tho cookle to fall into the Indentations, which will not hold the
whoeat, boonuse of the elongated form of the grains, so that the
whont will pass off first when the sides turn down with the dram,
At the point where the wheat will naturally slide off the platos Is o
obute, to receive and conduct it into the hopper. A brush in front
of the drum brushes back any of the cockle on the front edge of tho
indented sides lHable to slide off with the wheat and throw It back
into the pockets.

Improved Corn Sheller.

Solomon Willinms, Tehuncavn, Tex.~This I8 an attachment for
corn ghellors, consiscng of a block having o conionl oavity with
ribs or teeth on the inside, and arranged upon the extonded ond of
n oylinder journal. Its object is to remove the small kernels from
tho ond of the ear, or nub it, before it is put into the sheller.

Improved Horseshoe.

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

Improved Welding Compound.

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

Improved Hat and Coat Hook.

Charles Schoenbeln, Brooklyn, N. Y.—This Invention consist of a
horizontal supporting arm with forked levers pivoted thereto, of
which the upper one Is weighted at the rear end to bear on the
lower lever and open the front ends, which close like jaws on the
coat or other article suspended from the lower lever. When the
ocoat s removed, the Jaws open (nstantly by the action of the
welghted lever, and are ready for repeated use.

Improved Sharpening Machine,

Andrus S. Weaver, Joy, N. Y.—A reaper knife is fastened to the
adjustable table by o cam lover. The table is adjusted by the two
eccentric levers and by a spring. Thoe grindiog stone is moved back
and forth on the knifo by n bar and rack and pinfon to grind the
teeth to the proper level ufter the knife table has been properly
adjusted. A crano {8 hinged to the plate on which the bar rests, so
as to readily move forwnrd and back, The forearm is hinged to the
top of the crane. The grinding stone, ns well ns the reaper xnife,
may be adjusted to almost any position.

Improved Wind Wheel,

Horace J. Brimhall, Jr,, of Millington, Ill,, assignor to himself and
Samuel E. Foster, samo placo.~1his Invention consists of funs
shaped like the are of u efvole, and plvoted at the middle of the top
and bottom to horlzontal avms projecting from the shaft, 8o thut
they may swing Into radinl, or nearly rdial, positions to tuke the
wind, and into a cirele to close, so that the wheel will not be turned
by the wind. The buckets are connected to a slider on tho shaff,
which is moved by a lover to open and close them for starting and
stopping the machine,

Improved Safety Conter Pinlon for Watchos,

Charles R. Bacon and Leuthold C. Brown, S8an Francisco, Cal.,
assignors to Cornell Wateh Company, same place.~This consists of
a center wheel with detachable pinfon, having projecting tecth that
Inclose a spring socured by a spring at oo end to s perfortion of the
center wheel, while the opposite free end of the spring binds pinion
and center wheel to revolve in the ususl manner, while it turns
freely without the center wheel In opposite direction.,

Improved Yee Breakor.

Joseph T. Martin, Noewark, N. J.—This loe breaker consists of a
shaft carrying radial arms. Sald arms are rigldly secured to sald
shaft, and are provided at thelr outer ends with ax or wedge shaped
beads. The whole Is mounted In a suitable frame, adapted to be
socured to a vessel, and opomted 50 as to out a passage before the
vessel through e,

Improved Iose Nozzlo.

Chnrlos Oyston, Litte Falls, N, Y. —T'hin {8 0 hose nozzlo for ox-
tingulshiog Nres, 5o constenotod na to divide up tho strenm of witor
into a fine spray. A plate, in which are formed o number of annu-
lar openings, is conneotod with threo nrms, tho outer onds of which
nre connected with the taring middle part of the shell of the nozale.
A sories of concentrlo ring wodges also are conncoted togothor
by throo arms, and in the outer surfuoo of the outer ring Is out n
sorow thread to serow Into the sholl, The ring wedges and arms
aro onst In one plece, nnd the snld ring wodges nre so arrangod thnt
tholr edgos muy be dirootly oppodte the annulae openings n the

plato, 5o ns to divide up the ring sheots of water,

[SEPTEMBER 25, 1875,

Phillp Stnex, Saltimore, M4 —The object of this Invention s to
obviate the diloulty exporicnced by unskilled persons in securing
the right iInclination of a glazier’s dinmond ta produce the best eute
ting effect, Tt consists In a browd-faced baving st one
end n diamond and at the other a guide roller, which latter forms
with the dinmond the supports of the [nstrument upon the @,
and koops the sharp anglo of the dikmond In proper position for
cutting. In between the guide roller and the dismond are differ-
ent stzed notches, which are out Into the face of the metal for the
purpose of breaking off the out portion of the glass.

Improved Steam Holler.

John R Jerrold, Meadville, Pa.—The ends of the boller tubes are
iared or sproad outward into grooves, and the (nwardly projecting
odge of the motal around the opening (In the tube sheet) is bent op
turned down over the end of said tube, thereby clamping or contin.
ing It in placo and forming s tight Jolut, and preventing rapid in.
Jury from heat,

Improved Moot and Shoe Calk,

Rufos D, Guilford, 8t. Charlos, Mich.—This calk is formed from o
reotangulnr ploco of sheet stoel, struck up in sultable dies, wherohy
Ity cornem nre boot or turned down to form spurs,

tmproved Indientor for Steam Englues,

Joseph W. Thompson, Salem, Ohlo.~The Indicator s designed to
register the relative ta of stenm pr exerted on the pis.
ton at each portion of its stroke. It Is in part an Improvement
apon the automatio reconding indicator for which letters patent of
the United States were granted to C, B. Richards, March 24, 15,
The objeot of the Invention Is chlefly to reduce the number and
wolght of the parts composing the recording mechaolsm proper,
und thus correspondingly roducs thelr momentum when In action,
to thoe end of securing a more perfect record of the severanl stoam
pressures oxisting in the engine oylinder duriog a given stroke or
strokes of the piston.

Improved Injector,

Samuel Fowden, Philadelphin, Pa,—The stenm s admitted through
un annular opening formed by a water tube and o mixing tube,
while the wator f8 ndmitted through a centenl tube, the oposing
through which is regulated by nn adjustablo spindie. The appa-
riutus for Nfting the wator consists of valves with hollow stem,
steam pipe, and Jet,

Improved Middilngs Purifier.

Richard W. Gunter, Carrollton, Mo.—The invention comprises a
series of flat Inclined latorally and longitudioally shaking sleyes,
plncod one above another, with a fan blowiog Into and through the
spuco under ench, to carry off the light matters. Valyves ate pro-
vided to regulate the blasts, und u conveyer is placed under the bot-
tom glove. Thore are inclined close bottoms to the sleves, descond-
ing toward the fans to carry the middlings back. These have open-
Ings at cortaln intervals for discharging to the fans below. In front
are wind breakers to prevent the wind from blowing the middiings
back up the bottoms.

Improved Sugar Cooling and Draining Apparatus,

Joseph H, Hynson, Alexandria, La.—This consists of an oblong
cooling vessol, with bottom inclined from both sides toward the
center, where n longitudinal slot connects with a slotted revolviog
draining tube, fitting tightly to the under side of the central bot-
tom part of the vessel. When, after the striking is finlshed, the
sugar in the cooler has sufficlently granulated, the process of dealn.
pge I8 commenoced by turning the crank until the siotted part of
the tube opens gradually toward the bottom slot of the cooler. If
the sugar is still warm, the molasses drains mpidly through the nar-
row crevice without allowing any of the grains of sugar to pass;
bat if the sugar bas cooled and become firmer, the opening between
tube and bottom slot may be opened wider for the readier draining
of the molasses which has collected by granulation at the centrul
bottom part of the cooler. The molasses may in this manner be
draiped off more or less rapidly, according to the degree of heat in
the sugar.

Improved Car Starter.

Anthony A. Jones, Utica, N. Y.—A mtchet wheel s fixed on the
front axle of the car, and a long pawl lever Is arranged to operate
ft. When It is desired w start the oar, the front (free) end of the
lever is depressed by the driver applying his weight thereto (through
the medium of a rod projecting up through the platform) which
causes tho ratchot wheel to revolyve the front axle and thereby the
car wheels,

Improved Cotton Sweep.
Manfred Call, Richmond, Va.—The [nvention consists in a cotton
sweep with sharp cutting wings on both sides of a nose or point,
inclined with thelr lower edges in advance, and attached by bolts
to the standard as woll s tho nose flangoe.

Improved Vehlele Spring,
Henry Joffroy, Soymour, Ind.—V-shaped bearing springs are in-
terposed betwoon the ends of the flat top and bottom tension
springs, Both the fiat tensfon and V-shaped bearing springs are
made of semi-olliptio shape, and joined at the outer ends by being
bent around the bolts of tho olips, to which they are connected.
The elips are sot into casings of the carriage body and frame. The
boaring springs are seated ngainst a solid central shoe part, and ro-
tudned by crossping connected by outoer Hnks passing sideways.
Improvoed Shingle Machine.
John J. Kendall, Greengborough, N. O.—The reciprocating driv-
ing eads carry two knlves and work alongside of stationary heads,
agninst each side of which a bolt is to be held on the table by an
attendant. Spring clamps behind the cutters recelve the blanks
cut off from the bolts betwoeen them and the side of the head, to
hold them ready for the feeders, which consist of the swinging dogs
placed on vertical oscillating shafte. The feeders catoh in the sides
of the blanks by thin notehed und pointed ends, and push them
nlong stutionary guldes, botween shaving cutters, o that when they
pass off from the riving bheads they drop in front of their ends to
be pushed by them through the shaving cutters. These cutters are
open when the blanks aro pushod in by the feeders; one closes on
the blank Just before it begins to bo pushed along, and continues to
move It toward the other cutter. An eccentric opens the cutters
ngain Just bofore the feedor works, ready for recoiving another
blank ; and immediately after the feeder works, tho riving head
comoes agninst the blank fed fnto the cutters, and pushes it forwand.
The throw of the cccentrio may be changed to open and close the
shaving cutters more or less, according to the required thickness of
tho shinglos,
Itmproved Shot Oharger for Shot Pouches,

John 8, Long, Blkyille, L.—This 15 o steel outting valve with o
oleaning ring at the lower end, working through a chamber, which
I enlargod on ono side of the valve, 50 as to glve olearance to the
ahot s thoy nre divided without pinching ou tho blade. Also o
wories of slots (o the upper portion of the barrel, for guging different
ohnrgos, iro armnged radinlly to the pivor hole of the lever, to
which tho valve s connooted, :

Improved HBuit Hinge. e
AT Isbinm, Avon, N. Y.~ This Invention consists in provid
ool wing with nn (nolined notoh near the u&perendmdﬂl\q Ialn
spindlo with a doubly nelined lug, so that the spindle will o

bo drawn down by the action of the wing,
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~ Bugluess and ersonal,

e Chare for Inaertéon under this head  $1 o Line.

p Portablo Bogines. R. W, Allon & Co,
Hole Awents of this best of all patterns, !

Kow Yo
m h:?“g.'nmu 00 | Nok faves. Ot

b W Now ~Door and 1ol Platos—Lotters
Rogrved an Glass, Por Bosuty and Darability (¢ cannot
Bo exonlled,  Hond for Price List, I', O, Dox 43, W. J,
Pottin, Providenos, Ik, L.

Cook's Pat. Rein Dutton —8ee advertisemont on
'.Q.o& John I, Jones, 30N, 5t B, nama.lph:. Pa.

Valunblo Water Power and Flour Mills tor Bale,
Auldress, for particalars, M. Ulark, Davis Uridge, Alken
County, 8. O,

Suve 25 por cont of your fuel, by applying the
Ransom Syphon o!r. or gel an Q{gwm:zvn.vm of
W T, Sanlt, Conwalting Kugtneer, General Agent,

Maven, Coun,

Native Winos—Mado by Farmers of olear Grapo
Julee: Conoord, $1; Catawba, §1.50; Virginia, #2 por gal.
Bamplos froo. M1, I, Masenrittor, Hormann, Mo,

Tusiness moen fnd It muoh more convenlent to
contract with an establishod Advertislng Agoney, 11ko
hat of Geo % Howall & Co. No.d41 Park Row, Now York,
than o make contrmots diroot with pablishers. They galn
Aho sdvantage of dealing with one person lustead of dog.
ona or Bundreds, while tho cost Is not (nureased. —{ Exch,

The Maxtor Bogine—A 48 Pago Pampblet, con-
tatning detall drawings of all parts and fu)l particulars,
now resdy, and will be malled gratis, W. 0, Russell,
AN Park Place, Now York.

Wanted—A Good Second Hund Steam Hammer,
NOt less than 250 [ba, Address I8, ¥, Morret, Potis-
town, Pa.

* Sotentific American” for Sale—1584) to 157121
Yols. Addross E. B, Lewis, Ultfton, Greene Co., Ohlo.

How to lay out the Teoth of Gear Wheels— Price
Boots. Address E, Lyman, C.E., Now Haven, Conn,

For Sale—88 In.x1i ft, Lathe, new, cross foed,
$6%0. 2 1in,x12 ft, Lathe, oross foed, §536, 22 1o x11f1,
Latho, $235, UL lo.xd 0, Pratt & Whitney Lathe, taper
attachmont, noarly new, $43, 20 fn.x7 fi, Lathe,
S48, 18 (n.x8 fr, Lathe, $135. 16 fo.x7 fo. Lathe, $100,
48 in. Chucking Lathe, $20, 28 {n.x2% in.x7 11, Planer,
800, 26 I x26 In,x6 £1, Planer, $125. 194 In x84 In, x4x
fe, Planer, $200, 12 fn. x5 1. Crank Planor, §150. 8 o,
Backsgeared Drill, 8200, 2 tn.x35 ft. Hor, Boring M,
$235. T In, Gear Cutter, £60, Whiton Centering Ma-
chine, §75. All of bost makors and all o splendid order.
Shearman & Milles, &5 Cortlandt St., New York,

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

Double-Entry Book-Keeplng Simplified. The
most successtul Book on the subject ever published.
Cloth, $1. Boards, 75 cts. Sont post pald, Catalogue free,
D. B, Waggener & Co., 44 Walnut 8t, Philadeiphis, Pa.

Macbine for Bar Iron—Will test section
of 19 aquare Inctes, For sale by Denmead & Son, Baltl-
wore, Md,

A Solf-Acting Trap, to rid cut all Rat and Ani-
mal Creation, Agents wanted. No trouble to sell. For
Traps, &0., address John Dildine, Limestoneville, Mon-
our Co,, Pa,

Brass Gear Wheels, for Models, &c., on bhand and
made to order, by D. G & Son, 2 Chester St Phil-
adelphis, Pa. (List free.) Light manufacturing soficited

Hotchkiss & Dall, West Meriden, Conn., Foun-
drymen and Workors of Sheet Metal. Will manufacture
on royalty Patented articles of merit In theirilne. Swmall
Gray Trom Castings made to order,

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

Scroll Sawyers—If you want the best Saw
Biades, Jeet them made by A. Coats, 108 nuwsf..ks. b 78

Water, Gas, and Steam Goods—New Catalogue
packed with first order of §0ods, or malled on receipt of
elght stamps. Balley, Farrell & Co., Pittsburgh, Pa.

Telegraph. A compact working Telegraph Apparstus,
for sending messages, making magnets the electric lgnt,
EYIng alarms, and variozs other purposes. Can be put in
operation by suy a8, Includes battery, key, and wires.
Neatly packed aad sedt 10 all parts of the world on recelpt
of price. P.C. Beach & Co,, 246 Cazal St , New York,

For Balo—Largo lot second band Machinists'
Toola, cheap. Send for Met. 1. H, Shearwman, 4 Cort-
andt Street, New York.

For W)ﬂu Blasting Powder,
Frictonal Electric Electric Fuses, Exploders,
Guita Percha losulated Leading Wires, ete., etc., eto,,

result of seven years' experience st Hoosse Tunnel,
sddros Geo. M. Mowbray, North Adams, Mass.

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

'—For informationabout Emery Wheels
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Darry Capping Maching for Canniog Wstablial.
mants, T, K, Dallay & Vall, Loockport, N, ¥,

The “Bolentiflo Amonioan ™ Ooo, Now York, s
Attod with the Minlature Klectrio Tolagraph. Ny Wwocting
11810 butions on the deaks of Whe managers KENAIS AT0 sont
(0 perncns 1n the varioos departiianta of the setalilish.
ment, Chosp aod effecttve, Bplondld for shops, OMcoes,
Awollings, Works for any distanan, Price #4, with good
Isttary, ¥, O, Bosoh & Qo,, W0 Canal 8t , Now York,
Makurs, Bond for froo tlustratea Calalogan.

Tomples and Ollcans. Drapor, Hopodalo, Mase,

For 18, 15, 10 and 18 Inoh Swing Bogine Lathes,
Wdreas Hiar Tool Co,, Pravidenes, It L

Spinning Rings of a Superior Quality—Whitins-
Yille Bpioning Kiag Co., Whitinsville, Mwas,

For best Dies, nod Fruit Can Toola, Hliss
& Willlama cor. of Fiymouth sad Jay, Brookiyn, N, ¥,

For Solid Wrought-iron Deams, oto,, #00 sdyver-
Heomont, Addross Unton Lrom Mills, Pltsbargh, Ps, for
\ikhograph, &c.

A, K. will find divections for polishing meor-
sohmam on P, 165, vol, SL—A. 00 B will find diveos
tions for oleansing gromnsy wuste aon p. 2e, vol, 81,
~K. J, will tind directions for gllding ploture
frames on p. W, vol, 0, F. J. will tind dirootions
for sdjustiong a lovel on p. 218, vol #1L-J, N. will
find & recipe for sulpho-cyanide of potassium on
P 219, vol, §1.

(1) G, F. anks : How is telegraph wire galvan
12047 A, Galvanized wire Is simply a wire cov-
vred with a coating of zine. Tho wire s first (-
moersed In neld, and then run through a vat of
melted zine,

(2) W, H.G. asks: How muany colly of the
Calloud battory will it take to run o smull foot
lntho on lght work, with an cogine to matoh 2 A, Tt
deponds upon how much powur you require. You
onn got Wb of a horse power by using 100 colls of
vory lurgo size,

(8) A, J. asks: Can I got porous cups made
at npottery? A. Yes. 2. Would n gallon battery,
consisting of & jar with coppor oylinder, inside of
which Is a porous cup with zine, the Ingide jar be-
log filed with salphurie acld and water, and the
porous cup being filled with salt water, do for
plating watches? A. It would not bo a very good
battery.

(4) H, P. R. asks: Does the conductibility of
o lightning rod depend upon the surface of the rod
or the cross section, that Is, will n rod 4§ Inch In di-
ameter, round, bo as good a conductor as the samo
amount of metal, dat and with o lango surfuce? A,
It depends upon the quantity of metal, {rrespeos
uve of tho shape.

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

(6) E. E. R asks: Has any person discovered
the properties of lightning? A, Franklin discov-
ered the identity of lightning and olectricity. Its
properties ure the production of heat, maguetism,
chemical decomposition, shocks, Ught, and polari-
zation,

(7) D, B. B. asks: 1, Where canTgeta hard
rubber plate for a Holtz eloctrical machine? A,
At the rubber fuctories. 2. Would the ordinary
hard rubber In shects answer the purpose? A.
Yes. 3 Is the effectivencss of a machine increased
by a higher polish of the rubber? Yes.

(8) V. F. P, M. C. asks: How large a flue
ought wo to bhave in a stack 75 feet high, other
things being o proportion and the surroundings
favorable, for a boiler 5 feetx13 feet, with seven-
ty-one 83 inch flues, in order to get the greatest
benefit of fuel used? A, Make the area of the fue
about the same as the collective cross area of the
tubes,

(9) L. H. M. asks: What fluid would be the
best to use for changing the welght from oue end
of utube to the other at will, In 0 cortaln stuted
time, by letting it pass glowly through a small

ing, the same ns o an hour glass? A, Dry

&c.,address L. V. Emery Wheel Co., Welssport, Pa
American Metaline Co., 61 Warren St,, N.Y, City.
Small Tools and Gear Wheels for Models. List

free, Goodnow & Wightman, 23 Cornhill, Boaton, Mass,

Peck’s Patont Drop Pross. Still the best in use,
Address Mil0 Peck, New Haven Coun

Faught's Patont Round Braided Belting—Tho
Host thlog out-Manufsotured ouly by C. W. Arny, ¥1 &
808 Clierry 8%, , Fulladolphia, Pa. Sendfor Clroular,

Genuine Conoord Axles—Brown, Fisherville,N.H,

The Orlglonl SBkinnor Portable Eoglne (Im-
proved), o8 P, L, G, Bkioner, Erle, "a,

Boult's Panoling, Mouldiog uod Dovotailing Mu-

lpte su . Bueod f L -
Sl aagegleis St cheot Lo el g

For best and cheapest Surface Plancrs nnd [nl-
yorsal Wood Workers, addreas Bentel, Margodant & Co.,

Hamliton, Ohlo,

Second Hand Steam Eogines, Pumgu, und Irone
Working Machinery. Catalogues free, E. E, Roberts,
119 Liberty Street, New York.

M& $5, C. L. Co,, Troy, N.Y., and Nor-
walk, Ct, X, ¥, Clty Salearoom, 177 Broadway.

All Fruit-oun Tools, Ferracute W k's,Bridgton,N. J.

Solid Brery Wheels and Machinery, seod to
.%—wa..mn—..mdmﬁ.

mm—u: now and seoond
sad Maohinery for snd Dutting
Motals, K Lyon #0Grand Birest New Yorx,

sand, such 23 i3 sold by stationers, will nnswer.
Purbups mercury would be better. Weo could not
toll without knowing more partioulars,

(10) J. C. says: My stenm gage points to 5
1bg, when everything s cold, Is It rolisble? A
Possibly It has water pressure on it,  You should
havo It tosted, however, us soon ns possiblo,

(1) J, R, N, asks: If there is un fron vossol
of sutolent strongth o stand a prosuro of 250 1bs,
to tho square ineh, and of sufliclont oapacity to
hold 1 gallon of cold water, con there bo any more
witor foroed fnto tho vessel ¥ A, You, sinco witer
18 slightly compressiblo, 3

(12) J, 1, R, nuks: 1. How can Linflate o cot-
ton bulloon with hot afe? A, Bonk o sponge n al-
gohol, sot fire to 1t and hold 1v under the balloon,
It I8 well to put the spongo in n barrel or deop
vossol, 2, Plonso glve n reolpo for varnishiog cots
ton balloons. A Seo p. 100, vol, 25,

(18) W, B, saks: Has the serew ever been
applied to enc brukes fostead of the chuin, us n
moeans whereby to work thom 7 A, Yos,

Does nny substance projected Into space teturn
with the same veloclty as that with which it as
conded? A. No, If your question refors to lnltial
and final velocities.

(14) M. M. says: 1. Some of our engineers use
old Indis rubber bose to make joluts on the

hund hole plates of their bollers; thoy olafm that

It makes n tghter Joint than heanp and white lesd,
but I think the gum corrodes the tron around the
Jolnt. Am I correct? A. NO. The practios is
vory common, and gonorally approved, 2 Plonse
givoa rule for putting wage cooks o locomotive
bollors, A Placo one 8 or 4 Inches above crown
shoot, and the others the seme distance ypart over
It

(15) O, 10, ways: 1 hiave beon muking some
tosts of nplain slide valve englne. | have taken
the following duti ovory half bour: Rovolutions,
Indicator ourd, prossuro of steam und atmosphoere,
and the tompersture of outside of engine aod in
boller room, injeoted water, and steam, [ put a
plog in the stenm dome and In the water pipe, and
filled It with mercury ; but I do not get within 2
of the temporature due 1 that prosure, Could
you wll mo the resson? A, It would seem that
oither your pressitre gago or thermometer Is
Incorreet ; but you da not send enough dats 1o en-
Abio us to form a vory dotinite opinfon. We would
be glad to reccive from you an account of the
telal, giviog dats and results, with description of
manner of conducting the exporiment.  You need
not be afeald of makiog It wo full

(10) N. € I Sr., suys: I wish to bulld o
small stenmship sbout i feot long after the model
of the Cunnrdors, to be delvon by o sorow. How
lirgo an ongine would be required to move It rmp-
Idly? A, Make everything about on the seals of
tho origloal, We lmaging that (n Boston you can
plok up more o n abilp yard, 10 & short time, than
you ean learn from the most claborate trestises.

(17) ALMLZ anks: Wi a tlat bottomed boat,
16 foot long, 2 Inches wide, and 12 inches deep, sall
as fust und stand as much as s round bottomed
bout of the same dmensions? A, With a center
board, It will do very well,

(18) A. D. H. says: 1, [nm building a boat
25 fout long by ¢ feet beam, drawing 2 feet of wa-
tor. 1 wish to put In an engine 434 Inohes, and a
bollor 2 feet (n dinmoter by § feot high, haviog 238
two Inch tubes. WIL boller and oylinder be In
proportion, and will thoy be large enough for the
boat? A, Tho muchinery will answer very well
£, What sizo of screw should I use, and what piteh?
A. Uso o propeller 2 foot In dismeter, und of 3
feet piteh,

(19) C. R. says: Suppose we are standing
on the upper side of the globo; when it has
made a balf revolution, and we are then standing
with our heads downwaurd, why are we not con-
sclous of It? A. We are, to a considerable extent,
1f we take necount of such Incldents as sunrise and
sunset,

20) J. M. L, nsks: 1. Is any advantage
likely to be derived from attempting to bleach or
clarity crude minernl olls, by bringing them in

taot with blonchiog guses, such us sulpbhurous
neld or chloring, or even only by hot air or steam,
by some process similar to that used in Loulsiana
for bleaching sugar cane julce? A. No. Agitate
the ofl with one sixth of its bulk of oll of vitriol
for some time; wash with water, and repeat the
acid treatmenta dtimelr Y. 2 Could
not chlorine be made at such a low price as to al-
low of using it instead of sulphurous acid io bleach.
ing sugars? A. Chiorine gas may be obtained
cheaply and in large quantities frum chloride of
lime (bleaching powder) by treating It with a little
oil of vitriol.

(21) H. asks: What Kkind of acid is used to
frost glass? A, Hydrofluoric acid is used for this
purpose, and s obtained {n the gascous form by
subjecting powdered fluorspar to the action of
stroog oll of vitriol in a leaden tray. This should
be placed in a warm place, and tho glass to be
frosted placed over itasa cover. The sand blast
has lately been substituted for this tedious and ox-
pensive process, with very satisfactory results,

(23)J. F. G. asks: 1. What material is best
to coat paper with to render it waterproof ¥ AL
Dissolve § ozs. of alum and 5§ ozs. of white soap
in 4 pints of water: in another vessel dissolve 2 ozs,
of gum arabicand 4 ozs. of gluein 4 pintsof water.,
Mix the two solutions and make the mixture bhot.
Immerse the paper in the mixture, and haog It up
to dry, or pass it between steam-heated oylinders,
2. Is it practicable to coat paper with porcelain
enamel, such as pots and kettles are Uned with?
A. Itis not possible to enawmel puper with u sili-
cate.

(23) R. L. asks: Can you explsin the fact
that tlles, restiog on the wall, or any perpendicu-
lar fixture or furniture, if alive will rest with thelr
heads downwords? If dead, they will be found
with the heads upwards, A, Our observations do
not sostain yours, We find that, of fllos resting
upon the wall, ete,, some bave thoir heads point-
{og upwards and gome downwards,

(24) C. M, says: 1. Iam told by good au.
thority that muriate of soda will prevent coal oll
from cxploding, Wil itdoit? A, Noy If we un-
domstand your question. 2. What is the roason
that, the moment you place & chlmney over a
snoklog lump It couses to swoke, the lnmp wick
bolog nt samo hight in both cases? A, The shape
of the chimnoy causes n greator supply of e to
thi Hume, und consequently of oxygoni nod the
rosult b stmply 0 more perfoot combustion,

(26) B, I nekas 1 How can I got rid of
the peach boror in peach trovst AL Tho following
plan, proposed by Harrels, bug beon found very
suocessful: Remove the varth around the buse of
the teee, orush nnd destroy the cocoons wod borers
which may be found tn it and undoer the bark, coys
or the wounded parts with common clay composi-
tion, nod sucround the trunk with usteip of shoath-
\ng paper elght or nine loehes wide, which should
extend two Inches below the level of the soll and
be secured with strings of mattiog above. Frosh
wortar should then be placed around the rool, so
as to confine the paper and proveut sccess beneath
it, and the remaining cavity may be filed with new
or unexhausted lowm. This should be
performed In the spring, or during the wonth of
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June, In the wintor the strings may be removed,
und in the following spring 1he treos shauld sgnin
be oxamined for any borers that ey have esosped
sonroh beforw, and the proteciing spplications
should be renowed, 2, Will botling water arouod
the roots ki1l the trees? A, Yo,

(20) 1 It wnka: 1, Is an engine 2 x4 inchos
lirgo onough o ran s bont 20 feot long? A, Tho
ongloe Iy oo sl (o gwive much speed, 2. Ploase
glve mo the proportions of & bofivr sultable for
thin engine to work at 920 Ibe, prosure, A, Mako
an upright boller with sbout 40 square feet of heat-
Ing surface, 4. Plowse tell me the proper diame-
tor and pitoh of scrow. A, Use s gropelior )
Inches in dlameter, and of 2% or 3 Incles pltoh,
4. How fast will she run? A, Ascertaln this by
experiment.

(37) R. L. 8. naka: Will eold-blooded an)
mals, sich as fah, alllgntors, and smakos, lve for
years, grow, and fatten, without food? A, No,

L Arvuny of those stanes known ss [ndian nrrow
points found 1o Barope, or snywhere else than
America? A, In Hurope, Consult Harper's Moga-
tine of June and July, 155, on an urticlo entitied
“The Stooe Age In Burope,” 2. Wero thoy In use
by the Indinns In Amorics when it was discoyered
oralnee? A, Bofore,

(25) C, J, G, nukn: 1. WALl phosphorus shine
in the dark when put Into o hermotionlly closed
bottle? AL Yew, If the bottle contalo air, 2 Wil
It consume Itself therein? A, If not gmited by
frivtion orotherwise, it will not. & Must It be put
n water, oven when hermoticully closed T Al
Yes.

(20) E. F. anks: 1. How would you advise
me o use cotton seod ms a food for cattle? A,
You shauld remove as much of the ofl as possiblo
first. 2, In what condition should it be given, raw
or cooked? A, Bithor way will unswer; but with
regard to the lstter mothod, we find no aecount of
it baving beon prepared, 3. Should It be glven
nlone, or mixed with other food? A, The Intter s
perhaps the better mothod, 4, Will It give an olly
taste to the meat? A, No, § Wil cotton seed
answer the purpose us well ss corn, ete.? A, No

(30) J. T, anks: 1. What Is the exact quan
tity of the ordinary commercial sulpburic acid re-
quired to decompose a given amount of protosul-
pbide of fron? A. Ten pounds of Fe 8 will require
1124 lus.of Hy S O, 2. What is the amount of sul-
phuretted hydrogen and sulpbate of iron thereby
formed? A. This reaction will give you 3 8 1bs. of
H; Sand 17+ Ibs. of Fe § O,.

(31} P. and B.say: We occupy & business
room which i8 roofed with tin from each end to
center, with gutter in the middle, through which
the water from five other roows passes. This gut-
ter occasions us agreat deal of trouble by leskage,
The contraction opens the scams in the un, espe-
clally duriog cold weather, If we put in a gutter
of one continuous sheot of tin the whole lovgth,
will the contruction be sufficlent to break it? Al
You do not say how loog the gutter is; but in any
case you will vot he able to lod a sbeet of tio loog
enough to make the whole gutter In one plece. If
you take galvanized sbeet Lroo, and make in it
rome slight corrugations crossing it at right angles
to Its length, there would be no danger of its
breakiog from tion ; and the cocr §
would make no materisl {tmpediment 1o the Sow
of the water.,

(32) C. T. H. asks: Will worz-out printer's
type make good Babbitt metal? A, No.

(23) R. G. says: 1. We have a stream of
water here (the Wabash river) which is estimated
to furnish 10,360 cubic feet of water per minute,
baving 10 feot fall. I estimate the power at 10
horse power; other partics who ought to know
put it at loss than 100, Wil you give me your estl-
mate? A, About 30 horse power could be ob-
tained from the warer if all the power were uti-
lized. 2. What peccentage of the water could be
mised S0 feot by using the remainder as power!
A. With good apparatus, you might expect to ob-
tain an efficiency of from @ to 10 per cent of the
power of the water, from which it will be casy to
determine the proportion of water raised to any
hight.

(34) H. A. asks: At how maoy revolutions
por minute must I run an cogine, cylinder 44
inches, to obtain 4 or & horse power, with boller
prossure at 0 1ba, and a boller large enough to
generato all the swam required? AL From 40 to
450,

(85) P, H. W, says: A steamer Is 423 feet
loug by 5 feot 8 inches boam, aud 2 feot 10 Inches
deop below guard, The englue i3 544 inohes (o di-
amoter by 7 ineches stroke. Thescrew s of 85 Inches
dinmeter, 12 inobes width of blude at point, and 5
foet pitoh,  The englne makes 20 revolutions per
minute, with 20 1bs, presure. We make about 10
miles poe hour, We have run 22 wiles (conveyicg
15 passengors) in 244 hours, steam pressure avemg-
ing 57 1be. With a view of Incrcasiog speed, I pug
on i steol plated sorow of slllar dimensions to
thoe old one, excopt that the blades are 1S inches
wido at point, taperiog back to center. Each
scrow bad two blades, With this screw the en-
wlne mado 29 revolutions per winute; but (tre-
quired 46 minutes to mako 5 wiles, which with the
old sorew would take 40 minutes. How much more
power will L reguire? A, More thun double the
power used ut prosent,

(86) B L, B.ossks: Can you make clear the
workings of whut s known as planchette? AL It
nover works, If no one touches it, us far as we
bave heard,  “ A word to the wise (s suflicient.”

(A7) J. MeC. suyn: Leta body of air be com
pressod to a cylinder, and Jot it remaln so until it
cools, Then, if allowed to expand, it will be sinue
a foroe equal to the boat it bas lost. I, now, the

any more beat, snd
power as It rocelves, wi s v
thon, Am I righe? A Thisfe what will take place




belng prossod, 18 allowod to cool,
n““h :‘;aud 'i‘!um.l( 1 oxprods,
does work, m tomporature will m:,: m'ul u‘lu

mpmm Avithout loss from radintion, (s
aﬂ and prossure will ngain bo Increased.
All this s oxpressed In tho slmplo statoment that,
Af there Iy 0o loss of heat by conduotion or rdin-
thon, the air that ls comprossed 18 capable of ex-
erting as much power, (n expanding, as was ot-
Pployed to compross it

(88) A. A. P.says: Suppose 1 take a eylin.
der of fron that will hold a gallon of water, more
orloss: Can I fnoroase tho power of a press in
wsing all the water at onoe, without ntroduoing
the water gradually Into the oylindor? A, Yes.

(89) 8. B. asks: How long can a man live
i 0 submerged boat, the alr capaoity of which Is
20 gallons? AL With proper armngomeats, the
vossol would contain a supply of alr saficient for
between 1 and 2 hours,

(40) G. W, S says: [ triod to extract potash
from oorn cobs by humlng the cobs to ashes, nod
loaching thom with water, 1 then bolled the
Joaohings to dryness, nod the potash which was the
rosult would ateeact molsture from the atmosphore
and turm ton steong Iye, How oan [ provent this?
A. Tho product you obtalned was, undoubtedly,
peariash, an fmpure carboonte of potash. This
should becalcined (na sultable furnace and paeked
In alrtight casks, as {t is very hygroscople.

(41) C. M. R. asks: How ean Icoat some
small castings, made of Babbitt motal or pewter,
with tin o some white motal to keop thom white ?
A. Make your castiogs of Babbitt metal; and they
will wear well and keep as clean and bright as
tin would.

(42) G. A M. L. ngks: What is the compo-
sition and process of manufacture of common
white shirt buttone? A, Some varieties of these
burtons are made as follows: Finely powdered
steati ¢ Is saturated with soluble glass, dned, and
ropulverized, and the powder thus obtalned fs
pressed Into molds by saitable machinery. They
are then baked or fired In ovens, again dipped In
solution of soluble glass, and subjected a second
time to the firing process. When cool, they are
polished by belng placed in a rotating cask with
water, dried, and agnin polished by rotation in a
similar cask with soapstone powder.

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

(44) A. L. S. asks: How can I perfume
soft wood in pleces three inches long? A. The
wood might doubtless be impregnated, by means
of bydmulic pressure, with any of the essential
olls, ete, but we know of no substance the per-
fume of which might be considered as permanent
or inexhagstible.

(45) A. C. W. asks: What preparation will
make gutta percha stick 1o wood? A. Melt to-
gother equal parts of pitch and gutta percha,  Ap-
ply hot,

(40) E. H. asks: 1. What influence has veg.
etable charcoal on the systom ? The doso fsa tea-
spoonful in water. A. Its antiseptic proporties
render it a valuable medicine in some affections.
Is there any eure for catarrh of the throat and
nose? A. The following has been highly re-
commended : Carbolic ucid 10 drops, tincture of
fodine and chioroform, each 75 drops. A few
drops of the mixtare shonld bo heated over n
spirit lamp In & =small test tube, the mouth of
which should be applied to the nostrils as volatil-
ization Is effected. The operation should be re-
peated in about two minutes, when, after the pa-
tient sneezes 4 number of times, the troublesome
symptoms rapidly disappear,

How can [ make paraffin varnish? A. Paraffin
1 soluble In benzine, benzole, bisulphide of car-
bon, ete, and may be recovered from such solu-
tions on evaporation of the solvent.

(47) W. H. W, asks: How is compreasced
yoast mado? A, It consists usually of beor Joes,
flour molstened with beer, and other fermentod
matter, the superfiuous moisture having beon ro-
moved by prossure.  As a general rule, howover,
the recipes for the so-ealled yeast cakes, oto., are
not made public,

(48) E. D. R. says: J. D. can clarify hia
cidor by adding to each barrel of it 1 pint Imlllnt
milk ; If the cider contalns enough free ncid to
congulato the milk, the congulum, in precipitating,
carries down with It all impuritics held in suspon-
slom In the gider ; this procoss has the effect of do-
ocolurizing the oider in some degree,

(49) 8. 8. 8, says: I have been experiment.
Ing for 10 years on gums, teylog to bleach thom.
I bave sucoended with shellao, sandarnc, copal,cte.,
but have not yet boen able to bleach u solution of
dark gum amblo. Do you know of uny process by
which gum srabie In solution may be bieached,
without injuring the adbesiveness of the muctl
Aot AL Try flteriog the diluto solutlon through
A suratum of anfoal clinrconl; and then conoen-
tente by evaporation over n wator bath, This, wo
think, will render your muetluge porfoctly clenr.

(50) H, C. saka: How long does it take the
moon to make & revolution around the earth? A.
The moon makes the tour of the heavens In o
mesn or average period of ¥id,, th,, 43w, 115,
toturning, in that time, toa position among tho
stars noarly colocident with that it kad before.

COMMUNICATIONS RECEIVED.

The Bditor of the BOIRSTIFIO AMBIICAN sos
knowledges, with much pleasure, the recoipt of
orlginal papors and contribations npon the follow-
Ing sutijocts :

On the Qualities of Bounds. Dy W, J, 8.

Ou Industrial Expedionts. By ———,

On Fog Sigoale. iy W. DT,

E

Scientific

Amevican,

[SFPTEMBER 25, 157s.

On Acrial Navigation. Dy E. M. B.

On Northern Lights, By L. 1,

On n 8olar Chronometer. By H. C. P,

On Advice to Englooers. By O, C.J.

On Repairing Bells, Dy J. B, E, and by J. H. 1L
Also Inquiries and answers from the following :

J.O.=B.A. P =J. M, Po=t, J. M.~R.J.F.~H. B,

J J.~N. R=W.B. W.~E. T.H.-T.E. C.—J. T N.

-K. 0. F,

HINTS TO CORRESPONDENTS.

OCorrespondents whose Inquiries fall to appear
should repeat them, If not then published, thoy
may conoludo that, for good reasons, the Editor
deolines thom. The address of the writer should
nlways bo given.

Enquiries relating to patents, or to the p
Mty of inventions, assignments, eto., will not be
published here.  All such quostions, when Initials
only are given, are thrown into the waste basket,
s 1t would il half of our paper to print them all;
but we generally ke pleasure in answering brielly
by mall, If the writer's addross is given.

Hundreds of inquiries analogous to the following
are sent : * Who sells the best photographic chem-
feals? Who makes the best brick-pressing ma.
ohine? Who sells piano wire, in leogths of a mile
and upwards? Whose is tho best printiog press

l'lllk Al\d bottle, W. T, Fry (rh...... voen C.m
Flour bolt, G. T, and A, Smith (r), o S
Fluxing compoalllnu. A Pamaf ..., 167,010
Fracture apparatus, I, Danby....... PO [ (A )
Fralt and jelly pross, I, Nadermanti, ... ......... 167,013
Fue), making quick burning, W. A. Shepard., .. 166,541
Furtace for reducing ore, J. 1., Boyd (r).......... 6810
Furnace for smelting ore, W, E. O, Eastls LR g
Furnsces, steam blast to, E. J. Jones. . LU
Gas for fuel, grate for, Z. 8, Durfee, 167,00
Gas machine, J. M. Clark.....ooovmvnen 18 01
Gas stove, J. Q. BlIrkey...oooieiien o 167,058
Gate, tie, W, W, McKay .. 197,08
Gelatin from salt Oshoskine, J. S, Ro(nr 0.8
Graln delll, J. T, Lynam. . oooiiiviiiinsnnns . 100,
Grate bar, W, Farris, . 107,08
Grate bar, M, R)‘der.... v LA
Grace bar, 8, Van syckel.......oco00s . 166, W1
Harness ting, C. M. Theberath 167,000
Harrow, W, 8, O'Brien (F).covvviiin. 6,00
Harrow and caltivator, W, McCray, . 167,000
Harvester, S. W. Tyler ().... LR
Hat, C. Sinclalr........ . i,
Hat blocking machine, K. C. nlu_.._ 167,08
Hat blocking mchine, ete., K, Rlckameyer vee 107,082
Heater, alr and water, W, ll Richardson ........ 197,19
Heater, drum, C. Skioner......... veesassrresceranen 103,10
Heel plate, G, Dunlop...c...ovveeae,, dennenans veaens 166,902
Heel-trimming machine, A. McDowell .. ....... L 106, 0
Hinge,spring, R. M. C. Parker......... ... MR TN
Horse collar and bame, A, Macaulay vee 1685 002
Horses, ¢ ding bit for, J. Smith, Jr « 185,10

for lllustrated book work ¥ All such pe )
inquiries are printed, as will be observed, in
the column of “ Business and Persoaal,” which
Is spocially set apart for that purpose, subject to
tho charge mentioned at the bead of that column.
Almost any desired information can in this way
be expeditiously obtalned.

Horseshoo blanks, making, Greenwood & Clarke 167,008
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INDEX OF INVENTIONS

POR WHICE

Letters Fatent of the United States were

Granted in the Week ending
August 24, 1875,

ARD EAUE SEARING THAT DATS.
| Those marked (r) are relssuet pstents, |

Alarm register. fire, Plerce & Griswold... ... ... 167,118
Anchor tripper. E. G. Galllac . 167,003
Antmal poke, 5. N, Gustin.... « VO 0
Auger, carth, C. A, Brockett....... . 167,081
Axios, turning, W, H, Heffey (1) e 0,618
Hedstead fastening, G. Bostwick.................. 166,001
Dossemer converters, tarniag, W, F. Durlee wens 167,007
Boats, Keel for, A. Stevenson.......... sesnreanneas 107,008
Holler foed regulator, J, ¥, Stratton,, 106,045
Doller, fue and tubular, I, Barton... . 167,084
Holler, gas-burning, Z. 8. Durfee . 167.0%
Boller, wash, J, D, Egler......... . 16708

Boller. waali, H. F. Thurston. e 168,909
Boller crown bar,J. McFhatl .. e . 367,004
Boller fire box, Z. 8, Durfee....... .covvvurens A0
Boflers. etc., handle for wash, J. W. Bates.. ... 16,068
Bolt-heading dle, J. BrownIng... .......... -. I 082
Bottie stopper, W. Vom Hofe. -« 167,10

Rrick machiue, D. Wood.... - 165,047

Bridge, drw, M. W, Black. 166969
Bridge, truss, W, M. Black........... wens 166,960
Bridge, compensatory, W, R, KIDg........ .. .... 166,030
Broom-making machine, W. R, Allen......... - o 167,081

Buckle, lever, S, Wales, . I R S 167.011
Buckle loop, F. A. Nelder........ . 167,u14
Buraer, argand gas, J. F. Fuller., 165,926
Barser,lamp, J. A. Pease, ..., Wesese 157,015
Butter from animal fat, W, E, Andre' 166,955
Dutter worker, . Embree ., ....... eete 167,084
Can, oll, J. Askwith........ . 166,950
Cane and umbrella, Colby & Coflin, 167,070
Cnr brake, J, Raddin .. 166,897
Car coupding, P. HAIPOr ...ooiiiiiiiiiinen - ovas 166,987
Car coupling, W. H, Ward........... - 167,018
Car, hand, B. F, Ray........ . 167,110
Car, lnmber, J. L. Ridgely, Jr.. e 167,12
Car, passcnger, M. A, RIKN.......... 167,12
Car wheel lubricator, J. Woodville, , 167,018
Cars, propelling, W, Eppelabielmer....... ... 148,975
Cars on curves, tumning, W, Eppelshelmer. . 165,956

Card, business, B, M. Wilkerson....,....... .. 167,015

Carriage bow, J. A, Toplit .., .. vae 166,900
Carrisge spring, E. Chamberiin,, v 167,008
Carriage springs, settiog, T, B, l).- Furr veu 106,018
Cartridge cases, making, J. V., Melgs ..., . 167,000
Cartridges, feeding, D W, C. Farrington, 166,923, 166,024

Casting water traps, mold for, J. M, Reld, ..., 197,021
Uenter board, J. L. Diekenson, ........ 88,99
Chaln, detachable link,. C. H, & A. L, (;llllnuhum 168, 1
Chalr, folding, F. Hickm 167,008
Chalriegrent, G. D, Goms...oooveninns e 167,008
Champagne freezer, O, H. Ludwig, .. o wee 106,96
Check reins, safety loop for, 8. A, Marker....... 167,100
Cheese vat, C. W, F.8treot,........... eon 106,946
Chimney cowl, E, Cole,... veo 160,008
Chnek, Perot & Deltenman, . v 167,018
Clamp, T, Bandbach,, B ¥ ]
Cloth measure n:hmr J llmwu .n ves 106,004
Clothes frame, G, G, Crowley.......... . . 108,

Columnes, ete,, capping fangesof, J, l, Plper.... 167,117
Commeode ventliator, Stanton & Riley. . . 167,0m
Compass, mariner’s, E. 6, Ritehle (r), 6,0
Core bareel, C. DOCKIAY . ooviiviinins . 169,00

Horseshoes, making, A. B, Seymour,............. <
Horseshoelng tool, C, R, Donner. . .. 166,971
Hose bridge, L. T. Kruse.......... ... «ee 1O UM
Indicator, Jow water, C. E. Clirlstian. .. 167,000
Insect destroying compound, G. W, Davl e 16017
Jeweler's screw press, Potter & Richardson . 105,018
Key fast v B. J.LoOmIN, ceiiiiiiiiiciicnnnas WTLI0T
Kindling wood bale, J. Rowbotham, won TN
Label and tag machine, C. E. Sawyer, o 106,940
Ladder, step, J. J. Stepasn........ - 17,007
Lamp,. S, S, Newton........ = A8
Lamp, B. B. Schaetder .. .... e 167108
Lamp dlack apparstus, P, Neff................. wes 106, 950
Lamp bowls, pedestals, attaching, 8. 8, Barrle.,. 167,000
Lantern, J. J. M&rcy......ccooveueee, cencerere 167,108
Lantern, magic, C. Fontayne. . 167,000
Lantern, signal, G. J. Cave wee 166,566
Lateh, looking, P. S, Felter cee 107,088
Lawn roller, D. Copeland, Jr...... wee 166,018
Lead straps, making, F. N. Du Bols,, e 167,006
Lime kiln, W, S. Sampson (f)..... e S0
Loek permutation, D. K. Miller... vee 10T 8
Lecomotive tyre hester, T. T. Peak, « OIS
Locomotive steam brake cylinder, J. \ Lnder 105, 904
Locomotives, cattle alarm for, B, Smith, ... ..... 166,93
Loom shedding mechanism, R. B. Goodyear...... 106,924
Lubricator, car wheel, J. Woodvllle,..... ereenenes MOT,0N8
Malt,apparatus for drylng,G. Clark................ 166,M3
Marblelzing surfaces, Stecle & Bayor, , wenee 167,084
Mechanleal movement,A. & I, Beek,,. wes 106,58
Millstones, proof staff for, J. C. Kepler, wee 108,909
Mower, pitman box, C. H. Salzman, .., oo 1OT,0N8
Nall,pletare, O. W, Taft........... «ee 167,000
Nut lock, D, & S, A, Beaton. S LR
Ore washier, L. D, Stephens. ....c..ouvuvvnnnn.. e 167,102

Overcoat, A. B. Underdown.... ........... .ee 165,000
Oyster ranges, grate for, C. H, Carling ... ..., 166,95
Packing for stuffing boxes, A. P, Lasterman..... bR

Packing piston,J. Richards, ever aeee 167403

Paging aod numbering machine, w Von Doehn.. 164,52
Paper bag machine,J. Hatdeld........ e e b bt 166,958
Paper box, T. J, Powers (r).. ove . 6,618
Paper cutter rotary, ¥. R. Wooc\nns ... 166,954
Paper plcture frame, O. K. Uradford. . ... 166 952
Passenger register, J. 15, Beaton 155,007
Pencll, G, W. McGIlL...ooviuias : 166,954
Photographic plate, O, B Evans. . 168,922
Pipe coupling, C. F. Henls,........... . lgh sy
fiston connecting, self-packing, J. W Bnrr. 167,004
Planing machine. W. W cun uas - 160
Plow clevis, side hill, F. &lnrrlll 166,585
Power brake, friction, W H Ward 167,044
Power, spring, V. Moesleln ven v 167,000
Propeller, scrow, J, I, Thornycroft,... . voe 167008
Pump, chaln, C. Flshbaugh (r)......... 6,612
Pump, force and suction, B, Branson «o 163,000
Pump valve, life, F. A, Ruhl........ - 167,129
Parifier, middlings, A. Hunter,, . 1670

Quieksflver In quartz, dhmbnnn: N. P, Bou e 167,000

Rallroad gate, J. H. Eberbart,........ .. 106,978
Raflroad rall Joint, J. C. W' rinhl ....... . wes 167,045
Rake, horse hay, B, Owen (r)...., o w8017
Ranges, grate for oyster, C, H, (nrllnn ....... ceans 108,905
Rice, polishing anc scouring, P, R. Lachlcotte,, 166,00
1tivets, machine for drilling, M, Bray........ cenere 166,008
Ruler, I, J, Richarason........ oes 106,008
Hash holder, ete. J. Weathers, ., A6
Suusage mweat mixer, J. E. Smith, . 167,08
Serew cutting die, G, R, Stetaon. .. 167,00
Sower trap and mold, D, Copelasd, Jr, ... « 166,016
Sewing machine needle, G, W, . 166,

Eewlug machine trendle, Curtiss and Burleigh.., 166,068
Sewlng machine winder, W. Miller,,.......... ween 167000
Bhip's swinging berth, T, P, Ford,.. 3

Bifter, aati, Hull and Eppler ., ...,
Hpark arrester, ote,, Froeman and .lunu

Bpoaking tube, C, A, Fredorioks (r)........ 0,6
Stalr rall Joint fastening, W. I, Pritchett. « 6T N
Statop mill feeder, J, Walkor 167,042
Stereoscope, L. D, Sibley,, o 106,902
Stove,J. W, Elltot. . .ovoviiens eisonvsee I3 I8
Strainer and fannel, C, W, llerrmnnra a al (r). 6801

Sugar machines, centrifugal, ¥, O, ;Mattldossen. 168, 9
..m.mo. 163,001

Suspendors, It 11, BAGY. ... . ... ...
Syringe, combinstion, W, l‘ Clotworthy

Table, ronlog, M, Newman

Taoks, eto,, making, H, A, W lllllml - 16T 00
Tollorian, J, Troll,,....., Aeseoviiseesy N LT
Tongs, pipe, J. M. Evarts, ... o 167,08
Toy bloek, arithmetical, J. C fth,... . 167,00
Toy hoop or trundle, 8. D, © l..nllcy 5 » 168,
Toy money box, A, Felgl......... 104,90
Trap, sell - sotting antmal, Gibhe .m: llro-ru LN -
Trunk, A, V. ROMAAKS. .. ..0viirinnnrers sas Wi
Tube expander, K. W, Fiagy.. 106, s
Tyro-bending maching, T. M, & 166,904

Tyreo heater, locomotive, T, T. Feak.......... 107,118
Umbrella, G, W, Franoin, ... vo0

Corn marser, W_H, Rider,, . 106,90
Cornmialk poller, H, Lee.......oovvvvee P 167,108
Omne, 1, BaliB.... . .ieiceee  ciane wos 166,950
Culluary fmplement, J, Ebbart, ..., woe 167,081
Cullnary vessel, C. O, LIne L oiviines coe 107100
Cultivator toeth, J, Fiynn, ... ... B (E R
Chnrryeomb, W K, Lawrence (r).,.....0 : 6,008
Curry'og ealf skins, P, Ware, Jr..,., . 167,042
Curtain roller and bracket, O. W, Beors. . o 167,008
Deak, toldiag school, D, I, Btagg, . ... ., 165,
Dril,rock, B. S, Winehester (f)...coovv 0 veeinsn %,620
Drijling mews), machine for, J, 8, Bhoonover,. .., 147,006
Kagre, preserving, Stone & Murmy. .. LGS
Engine, disk steam, G. K, Winkler....., . Wi
Bugine, rotary, W. M, BLavenson .. .oooonvavinnns 187,10
Exercising mackine, J, Tiehout LAam
Exhsust mechanism, C, D, Smith vernes 0T, IM
Faueer, A. Voller AVEI PP e nra s RoRrdanbnyp Ih?,ﬂnl
Fauout, beer, J. F. Adats, .., ., oo 107,049
Fenvn, farm, A. Millor LA
Yenos tightaner, wire, 1. I llunn " oo 167,000
Parns, ete,, preserving, M, M, Lee X lll;,’!b‘
Fire arm lock, F. Taylor seuwssssneesante ore MOONT |
Flee srm, stlaching magszine to, ll Metealfe, ... 1686 008 |
TN DD N B, BABKIN o «ssavsaircrssrsesstesssiors wi,m |

Valises, handle attachimont for, G, 0. Monrm' « 100
Valve, globe, J, Moffet......... PIY LT T M t7A vos 167,010
Valze seats, ote,, drossing, N, P, Steven oo 107 00m
Valve, slldo, J. W, Yermlllon. ....oovvees . 107040

Vuives, davice for operating throwtie, . Hinkie. 167 000

Vehlelo, stde spar, K, Chamberiis,. PR L AL
Veldelo spring. E. Chamberiin (r).. 6.0
Veldcle spring, E. Chamberlin....... oo 167,088, 167,008
Vebiclo top, J. 15, ROLYOR. ... iovivvirein v4 von » 307000

e ettt

\'aMﬂn. Me wpar for, B, €, Shaw. .
Ventllator esp, H. A, Gouge.,........,
Vise, pipe and bolt, G. W, Millner, .
Wagon wheel, J, Stolner, ...
Wash bow), band, T. Maddook
Washing and wringing maehin
Washing fluld, A. Thode, ...,
Washing machine, G, W. Cole, .,
Watch case spring, A, B, Buckelew, .
Watches, collet for springs of, A, Jewett,
Wareh independent easement, ¥, Fier, .
Water claset, J. 6. Jennlngs (Fl. ... ...,

Water traps, mold for canting, J, M. Reld. ... 167.t;
Water wheel, tarbiue. M. Washburn. ., AT
Wax thread beating machine, W. J. Garton ..., 167,04
Weathier strip, W. H. DOugIass.c..ooviinnins oon 100,919
Wells, torpedo for ofl, W, Il, Harpe . 108,
Windmill, J. Q. Adams............ oo WG 00
Windmill, C. Gates .. . . XY
Window screen, G, W, llelmhu‘ « 165,00
Wire, straightening. C. P, 8, Wmvell : e,
Wooldryer, J. M. IHeK. oovvviniiinrrinnns < A6
Wrench, J. H. )lorrhoty... osrerestes . 165 0

Wringer, Norris and Woods. ..
DESIGNS PATENTED.

8,672, 8,50, —Exnnotpeny . —~E. Crisand, Xew faven, 0y,

§00 ~Fraxes—A. B, Dimmet, Bloomington, 111,

8,075, ~Vask Hayoux.—J. W. Fiake, New York eity.

1,00, ~Fax,—JI. ¥, Langworiky, New York city,

5,077 ~Fixoxr Rixo,.—A, K. Lender, Washington, D, ¢,

8,008 10 ¥ 590, ~Faxs.—S, L. Bariods, Memphis, Tenn

.58 . ~Mevar.—J. C. Demlog, Norfolk, Va.

0. ~Daxce Prooraxus.—P, Hake, Hoboken, X, J,

CANADIAN PATENTS

Lisr or PATENTS GRANTED 1IN CaNava
August 26 to 30, 1875.

5,115, —J. Roy, St. Jean Haptiste, P. Q. Chalr for siek
persons. August 26, 1533

5,116.—L. Payette, Montreal, P. Q. Pontoon for raising
sunken vessels. Augost 27, 1475,

5,017, —J. N, C. Mclntosh e al, Ypsilantt, Mich., U, 8.
Shaft support., August 2, 1875,

5,18.—0, J. Bickles ¢ al., Canton, N. Y., U. 8. Mik
cooler, August 30, 1535,

5119, ~J. D. Heobner, Norritonville, Pa., U. S., ot al.
Governor for horse powers, August 30, 1575,

5,1%0.~E. G. Scovil, Simonds, N. B., ¢ al. Plilag lron.
August 20, 1575,

5,10, . —G. N, Sanders, Jr., New_York city. Spike.
August &, 1575,

Back Page « « = « « - §1.00 o line.
Inslde Page « « « « « « 735 conta = !ine.
Engravings may head advertisemonts at the same rate
per line, by measirement, as the letter press. Adver.

taements must be received at publication ofice aa
carly as Friday morning to appear in next weue.

SCHEDULE OF PATENT FEES,
OR 000 CRYOREL.......coucivesessnssnssossassesessasassrsllin
On each Trade mark... 2.
On filing each apniication for & Patent (07 yesrs)..... 815
On issuing escn or.ginal Patent. 820
Un appeal 10 EX muners-10-Chlef.....ccceeeernnennens 810
Un sppeal to Commissioner of Patent,.............. 800
Un spplication 1or ReIMTE. ....cvierrsnncrscarses oeer 880
Un fiing s Disclalmer. . S10
On an spplication for Design (3K yesry).............810
On spplicstion for Destgn (7 yoar)......cceeeveenenn . B18
‘! apolication for Deslen (14 vears) . .

Manufacturers of Turbine Water Wh

Adapted to fails ol water of 150 to 350 feet, are
looeasyﬂca description 10 ** SorTm AXERICs, "’
care of Drmxtw..?umdny. New \'otl

Foot Lathes.

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

AN'I'KD—A Situation as Foreman in a Foun-
{v man of up«hnu in the business, A

foundry for mnlng Custings for Mowers and Beapers
preferred. Address FOREMAN, Easton, Pa.

AINTER'S lAthL—Hoﬂn and m paiot-
Ing Ining, varniahing, poliahl ﬁ
uwnng,mwr?n‘(. n-lnnu:’llw 3 tc wcu. i
of Alphabots, 50¢ Ornamen Olrr'l
ter's Manual, %c. awhmkcrnnd Jewcl Be,  Tax-
Iﬂanul-l S0¢ !& maker, 3¢,
nin; Cdculnor, . Hunter lll

Of booksellers, or by mall, JESS
Nussnu 8t,, New o’k

H.W,JOHNS",
s

" ]

K(l

r sine| or la

Ry ey A ”“5‘“.

mlnn. or mml
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Scientific Dmerican,

Founded by Mathew Carey,

BAIRD’S

B0 -

FOR PRACTICAL MEN.

To our business of Industrial Publishers, we have
Mdded that of Industrial Booksellers and [mporters,
and have now on hand a valuable stock of EXOLIME ANXD
ANERIOAN PEACTIOAL AND SOIENTIFIC Books, Inclad
Ing the most recent fssues from the Engliah and Amert

CAD press.

Our new and en CATALOGUE OF PRACTICAL
AND SCIEXTIFIC ¥ L S pages, Svo, —sent free 1o
any o.e who will furnish his address.

§F A Select List of Books oo Metals, Metallurgy.
Strength of Materials Chemical Analysis, oto, | also, obe
on Steam and the Steam Eogine, as well a8 & 'atal wgue of
a Choice Collestion of Practical, Sclieatific and Eeconomlo
Books, with prices, sent free upon applloation,

HENRY CAREY BAIRD & OO,
INDUSTRIAL PUBLISHERS AND BOOKSELLERS,
Slo WALNUT bTI(FhT l'mlmlnlnhln

HOTCHKIS
Air Sprmg
Forge Hammers.

The most complete for drawin,
AWaging, or welding, of any bl
power hammeorin the country, Runs
with leas Eu\\ or than any doing the
BAIS WOT

= Price low,

D. FRISBIE & CO.,
New Havex, Coxx,

PATBNT RIGHT FOR SALE.
Matchiog Macalne, self-adjusting to any width of

board, tapering or parallel, For further partioulars,
ddross . K. SMITH, Hurrlllr e, B, 1

Agents oloar $30 a
day selilng at State
& County Falrsand
Horse lheu Sam-
nd price list sent free on recelpt of &

S, Munafacturer, 50 N, 6th St,, l'hllllllt‘phll.

rle 0t
. JONK

$12 n day at home, Agents wanted. Outfit and
terms free, TRUK & CO., Augusta, Malne,

ANTED—A Praotical Machinist and Deafts-

man, thoroughly competent to take charge of a

shop aud not afrald of work, One acquainted with sugar
and goneral plantation machinery ‘m:rened To the
right man a permancnt sftustion will be given. Write,
RIVIing age, unlon-m vnlmcnunm and relomnccl. Lo
NREY CLJ 53 Carroll St., Buffalo, N. Y.

Paper Machinery Manufacturers

Are requested to send prices and description of machin-
ery for a factory of nowns nm! wWrapping paper, run b
Water, Lo ‘" SouTu AMENICs, ' care of E. P, DutTOoN
Co., 713 Broadway, New York,

\TONE SAWING

. DERRICKS 8-. TR :

THE BASTET

NAGNETIG ENGINE.

Fou soxwive SEWING MACHINES, PUMPS, DEN-
TISTS' axp JEWELERS' LATHES, PRINTING
PHESSES, nrowinoe FPARLOR axp CHURCH ORGANE,
OR WORKING ANY MACHINERY THAT CAN SE MOVED
BY HAND O YOOT,

Simple, Durable, and Economical.

¥~ Call or send for Circular. _g1
" State Agenta wanted.

TI. BASTET,
607 Broadway, N. Y.
mnmldor?.ayi’hnu&unwbr

Beat of 1ta Kind in s,
Ll

sirnaliss
stamp, Ve
Ing detaliot tuter
Adlress GRO.FANR

Reatel.
e oV l.!ﬂl OIN man, woman
1CHA DS& lhuolcll.llc

7 vum/\uu and STATIONARY
. STEAM ENGINES. STEAM BOILENS
,;Av.,nouﬂ AND GRIST MILLS.

Patamte® March 3¢, 1673,

BAl Tl MORE. Ml)
ANTED A ¥areman for a Foundry who thoroughly

END FORCIRCULARS

nderstands Muu sl Jobbing Work Addrear
mﬂ orwalk, Con :
per du al home. Bamples warth §1
‘5 tlo $20 free. Srinsox & Co s Purtiandg, Malue

cff(lnLr

,EAMPUmPS

Fo“‘bMAXWH\ N‘
"M AN ll

-..luf m‘.-:..:a'u.r. 19.1.’.?.’.:.',7::*."

Or balance welghts, and cannol get out of order Hnr‘ ar

sbutters In the world, Are ftted tothe now Triduse Bul

Bullding, Lesox Library Bullding, Have been for yoars
and are endorsed by the leading architects of nu- world,

JAMES O

[y

c— —_— -y

; Has been mvested In Stock
$50 to $10,000 o' icees and paia %0 pe
cent, profit, ** How to do 18" A book on Wall Street,
sont free. Todnnioon & Co. Bankers, 2 Wall 8¢, N Y.

PFortable Engine, ¢.5.5,5b.p. Some-
8 ers thing new, best for price, © Irruhn
Cnan, Praox, Itﬂlrnde v X2

ll'lll-‘llll\'. RUGG & RICHARDSON, \lnn-
ufacturers of Woodworth Planiog, Tunmmlng.
and Grooving Machines, Hichardson's Patent Improved
Tenon Machines, Mortising, Moulding. and He-Saw
Machines, and Wood- Work! Mu:bmcry Keoenally, 2
Sallsbury Street, Worcester, Mass, A
i8bop formerly occupled by K. b\l L & CO.)
L. B, WITHENAY, 6. J, RCOO. 5. M, RICHARDMOXN,

l‘ﬂll \I B, CHEAP- A Walker Lightalog Mil),
for pulverizing ‘{u 12, Charfesion Rock. Phosphates
Felspar, Iron Ore mnr Plaster, \nlhmur an
Bitaminoss Coals for Foundry Facings. Apply

ne \lll\u & HUNT, Wilkes lum Pa,

DAVID'S PATENT

For Grinding

Bones, Fertilizors, Clay for
Bricks, and hard material.

Send for Pamphlot to

DENMEAD & SoN,

Baltimore, Md.
SCROLL SAWQ—W;- bave on hand 7 now

l iroved Iron Frame Moyer Scroll Saws, that we « 1] sell
“Ifty Dollars each. These Saws are well adapted to
-ll Kinds of ~cml| h-wlnn.imd were formerly sold at Olw

DISINTEGRATOR

or——

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

Can be readlly ftted o Htore Froots, Rear Windows or other o
PFROOF, and affording absolute protection; aivo, WOOD Sty 'I‘Jl
Store rmm- Privato Houses, Otfloes, and ) Behoo! ¥ "ardtdons, Clark's -v n|lr14 are self-scting, require oo machinery

enings, nnnklux them FIRK AND BUNMGLARK
LS In various Kinds of wood, seltable for

e handaome In appearance, aad are the best and o heapest
lding, Delaware and Hudson Canal Bullding, Manhsitas
in lll) use o every principal eity throuy mul Kurope,

WILSON, Managor, 315 West 30th 8t., New York,
nd at L nnvlun Paris, \ lenna, Beriin, \(rlh-nuue, ' T T

> A . 5 . > et
ROSE BUDS IN WINTER.
Now Roady.~HBoses for winter hloom, sad fall
planting, Wesendstrong Pot Roses thnt will bloom
quickly safely by mall, post. paid Chasers’ cholce
Of spiendid ever blooming \nnvuu
5 FOR 81,00, 12 FOR $2.00,
See our elegant des vlpll'r catalogue, containing full
directions for culture Bent free to all who apply.
Nddress THE DINGEE & CONARD (0.
l(uoc Urowers, West Grove, Chester Co., I's.

 NONPAREIL

FARMAND FEED MILLN,

Bowe, Drug, snd Spi Mille

0 wizes for Hand or Power

Conleal  Freanch Barr Mose
- e and Corn Mills

INast’™d Pamphidet ( Address,
w 4. MILLER,

rcinoati, N

11 E, Front S,
L‘ ASON'S PATT FRI!‘TlO\' CL l"l‘('l’E.

are manufactored by Volne ‘o
Providence, I 1, ents, L, 18, 1Y th% w? nrr otrnu
Rew York: TAP ll RIUE ﬁ CO.. .\krun Onlo

P. BLAISDBELL & CO.,

Worcester, Mnss,,

Manufacturers of the Nlalsdgll Patent Upright Drills and
other first-+ lass M chanlo’s Tools

INDIA RUBBER,
For Inventors and the Trade, made Inth my}lllrrn at
short notloa, by ¥, I, NTOL TON, 45 Gold 8§t oew York
Established ln 1800,

convenlontly arranged to carry PASSENGERS and
ICLES at the same time l"'u:'l tive Circular sent
on IDD"LINUH Address J. EARNSHAW, Civil Kogt-

NFW PATENT CAR vor INCLINED PLANES,
EN

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

neer, N. W, Cor, #th and Race Sta. chlnn-ll nhlo

ROOFING!

COMPLETE materiala for n NEW R 140,
SAMPLES, ALSO 100 PAGE BO

and requiring NO tar or
ers, and leading men in al) sections, for
and mastic roofs with

old, can caslly be repainted or repaired by ,\NS one ata

to ANXY one stating where they saw this notice; write or call AT oxCx,
vel, Is nronﬁlg recommended by Archllccu Corporations, Puolle

ROOFING

; can be Iald by ANY ono, and Is superfor to ALL

0of I
uther roofings for CHEAPNESS, FIRE- PROO} quull(lu. and DURABILITY,

OK OF TESTIMONIALS, FREBE,

Glinea' Rubber uooﬂnf b:'ln['\ery cﬂutlr
nstitations, Bulld.

Wateep OR fist roofs: can also be lald over OLD shingles, felt, plastie
sitive satisfaction; Will not draw and split apar or erack-—Is clean to handle; pllnMe In
CULD weather; has NO smell in hot weather; sheds water readlly; welghs but 63 Ibs, to the

uare, and when

trifling expense. Correspondence (nrfied,

N. Y. SLATE ROOFING COMPANY,

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

3 chln In.m i‘ hnlor mnvm

sole men of the well known I TED Law’s PaTENY
SHINGLE AND HEADING SAWING )h.cnm Fordmhn
widrem TREVOR & CO., Lockport. N. ¥,

HE IMPROVED CELEBRATED

MSTRONG HEATER AND LIME
(_AT' HER removesand preventis Scales
in the Sollers hf sappiying them with
pure water, 1 save its cost In fuel
within one year. All parties using steam
should have ont

For particulars and clrcu-
lars, address
BAUGHMAN, CURTIS &
ENIGHT, MANUFACTUKKRS,
Toledo, Oblo

Machinists WANTED to act
s Local Agenta,

PILES A Sure Cure. Trial box free. Send stamps.
F. W.PUTNAM, % East Broadway, N.Y.

SAFETY HOISTING

OTIS, BROS, & 00
No. 348 BROADWAY, NEW YOHK.

Plet atfree! An
The TOLL-GATE! Frizs bt e corects to
fnd! Address with stamp, E. C. ABBEY, Buffalo, N. Y,

MAGNETS—Permanent Stesl Magnets

»f any form or sise, made to order by F. C. BEACH
& CO .36 Canal 8¢, New Yurg, Makers of the oolo-
wratea Tom Thumn and Ministure Telegraph lastre-
neote.

)
.

John Cooper Engine M'fg Co.
MOUNT VERNON, OHIO,
MANUFPACTURERS OF YiRaT oLass STATIONARY EN
GINES Stoim H_ P, FOK TABLE ENGINES, CIRCI
LAR W MILLS, STEAM BOILERS, lllll’AN'
BOILERS, MILL AND FACTORY MACHINERY, ac.,
Buite GRIST MILLS, gusraniecing % Ba
-nn:“:;'hs--:-rluu, 0 Harrvels ¥
One Cord Best Woad l , Bagines (o rus o6 3 ibs

coal per hour per (ndicated "o power
[ 4 Bend {0 clrouniars

Aunuuuu.- pncu | 4 uul LD, ‘crvut l J.

ANING & MATCHING,
NOULDING MORTISING,
TENONING.RESAWING., SHAPING
A BAND & SCROLL SAWS &e, &c_ 4

|NCINNAI| 0.

PATENT

o e .,‘3‘,.,.9.‘3;‘?,9.‘.?&

'ood'ortm‘m
S.A_ OODSI.A('BL\ROO ;ﬂl.fbeny&. Cﬂ
Send for Clrcalars, stc. #7 Sudbury L.m

THE IMFROVYED

NIAGARA STEAM PUMP,

¥ Ol Peari 8t. Brookiyn, N. Y
Agency at 40 John St., New Y ork.

nubbara & aller.

£oLE MANTFACTURERS,
EXGINES aND BOILERS,

DV FRTIS}.Ib Who DEilRL T() RF ACH COUN.
<X try realers in tAe Wen', can do 50 1o the best and
cheal Pcu manner by u-lnclone or more ucuum of Kel-

! nurut \e-n als
e J'r(mh. » Jnc non bl « Chicago, m.

WKKI 0 Male romale Annu. m uuu'
xoc‘my Costa \0” HING 0 try 8. Partica
E. P u VlLKEHYO(.‘O Auguata, l-

or M0 forfeited, All the N ew and Standard Novel
Chromos, &<, Valuable Samples free with circulars,
ORIENTAL SOVELTY CO.

_Planing & Matching,

Ionldln!. Ra -'lu aod Tenoning Machines.
General Wood - Working Machinery,

JOHN B. 8C lﬂ NCK'S BONS § Matieawan

Bend for Catalogue. 118 Liberty Bt.. N Y. Oy

Bradleys Cushioned Hammer

bas larger capacity, s
more durable, takes w
lowa TOOID, Joes more ab
better work with less ex
pense for power and re-
Ppalrs than any other Ham
mer in o

Ouarsnieod sa recom

AGE\N w \\”I'Klb—lw a “‘u-k and P.q-enws,

o 111 Chambers S¢.. N. Y

ml:mlnl Address
DLEY

lnn acturing
Company,

Aymaovas. N, ¥

@TEEL 'ASTINGS.

1q sad HHomogeneous Guarnanteed tensile strengih, B
t 18 1o square lach. An tavaioable sabstitate for eapen

srve torgiogs, or for Cas Tron requiring great streneth

hond for circular shd price lst to OHESTENR STEEL
CUASTING LO,, Kvalilng ot , Phlladeintin, & »

BOLT CUTTERS,

Dies open and close uu! Bolt
throws cut awomatically
Que pattern, holds finished bolts
oo centres and threads them with
greater accuracy and uelformity
and ten timmes as fast as & chaser
in & Lathe. Highest award of
Agenican Inatitute, 1889 & 3
Wood & ngm Machine Co., Worcester, Mass.

wake all kinds of lron Working Machinery.

Alw, Shafting, Pulleys, &c.

Patented 1968 1874,

IIPBOVED *A(‘ INERY for for STA Vl
Nesding, Bhingle and Handies, Cabinet Maker's Machin.
oy, Ihﬁu Usuge Lathe, Durkee's Automatio Saw Mil
|Im roved . Kay Seat Catbing, Pulley Bort nd Milling
Yuuu Ilu‘l.nl Dirills, Stesin Engines, and Ballay's Ve-
hk ring Ma hines, Cable snd Sheaves for lm-nl\u?
Power o ¢ t0. 1. B BATLEY & VAL, Lockpori N

205
STEAM PUMPS.

FIRST Pluzr.n VIEXSA, PARIS, "rw YORK,
ALTIMORE, BOSTO
Bend tor clmw of recent
THE NOR ALL um wun&n.
south Norwalk, Coun.

EAGLE FOOT LATHES,

With Seroll and Circular Saw Atiach-
menta, Slide iest, Tools, &0 ; also atsall
Eogine Lathes, Setal Hand Plagers, 4¢.
Neatest ¢u1m wuperior Goish Lg:
Prices, Our sew Catalogue descri
ihese and every tool necessary for the A
sleur Or Artizas. Send for it
WM. L. CHASE & CO.,
% & ¥i Liderty St., New l’nrtA

G h OULDS, for FruitJars Lamps,
Bortles,

1ok undo otc., msde by H BROOKE -
IS years Con. WaITR and C . Y. For say~
lmnx new 1o glase, you vlll nxn 2 mould (or die)
Every description of moulds for gisss, rubber, z13¢
etc. Send moder Or drawing, 1BCIONe samp.

\\'(N)Dwnl:ru SURFACE PLANERS f13. Pas.es
as d “)b’h(" $350, S.C. HILLS, 51 Courtissd

8,000in Use !
Blake’s
STEAM PUMPS

for every possibie duty, Seand
fur natrated Catalogne,
GEO. F. BLAKEM'F'G CO,
8 & =% Liborty Street,
New York,
% and 32 South Cana
St., Chicago. I,

Cor. Causeway and Friend
Sta., Boston, Mams,

[RON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION,

Cold Rolled Shafting.

HANGERS, PULLEYS wmmos BELTING, &¢
&c. Send for [lustrated bunlone and Price List.

GEORGE PLACE,
‘21 Chamders & 105 Beade S2a. NV, Olty ,

Mach.inist s Tools.

¢ Lathes, Planers, Upright Drills, Hand snd

Chuc {ng Latches, Doring Machines. and other tools of

nesvy welghts, first Cllll stock and workmanship, Pricas
10 sult the times, Send for lllustrated Catalogue,

LATHE & MOI'*I’. TOOL CO. Worrestor, Mass,

ICHARDSON, MERIAM & CO.,
Manufacturers of the latest improved Puent Dantels*
and Woodworth Planing Machines Matching, Saab and
h(oldlng. Tcnonlu. Mortisiag, Boring, Shapiog, V: tru-:nl
Circalar Be-sawing Machines, Ssw fills, Saw Arbors,
kroll Suu RA"“’ Cut-off, and Rip-saw Machinee
Spoke and Wood Turniog Lathes, and various other Xinds
Wood- 'orxlu Machivery. Catalogues and price lats
wu ot wpplication, Manufactory WOnuur. Mass.
Warabouse W Liberty Rtreat Naw York

; Tl g

also GEAR WHEELS. pu
of MODELS, and matertals of xinde
Small Lathes, Engines, siide Ke )
GOODNOW & WIGHTM AN, Corantll, l!nc n. Mas
BOOK\\ ALTER ENGINE
Compect, Sadbstantial, Econamical,
and Eastly Mazaged. Guaranteed to
work welland give full power ¢ aimed
Engine and Soller complete, Invnding
Governor, Iump ac,, with shipping
boxing, st the low price of
3 Horse Power e ™
oe - L 3 50
£ Pat on Ours at Springfield, Oblo

”JAS. LEFFEL & CO.,

Springfield, Ohlo) or
9 Liberty St New Y ork Cioy.

Stone Channeling

oRr

Quarrying

Machine,

WARDWELL FATENT,

FOR CUTTING STONE INTO VARIOUS SIZEs
AND DIMENSIONS IN ALL KINDS OF
QUARNIES,

STEAM STONE CUTTER €O, RUTLAND, VT,
SOLE FROPRINTORA AND MANUFACTURKNS.

 BLAKES PATENT
Stone and Ore Breaker

R e o

AGENTS WANTED,

s Men or women  $34 & week. Proal
furnished. Business pleasant and honor.
able with no riska A 10 page circulas

and Valuable Samulesfroe 58° A postal
md .--Nr.hu--d your address
ot Wrils ot ssce e

YW AT, NEW YRR




$ n:iwtifit

Americ,

| <5, The TANITE EMERY WHEEL

fle whioh runs a mile {n A minute

uhtion luger than thnt of all the
i and monthly publications de-
voted to Science, Manufactures, Me-
chanics, Inventions, and Engineering
combined, published on this Continent;
therefore its value as an advertising

medium cannot be over-estimated.

It goes foto all the machine and workshops (n the
country, and 18 taken at the principal ifbrartes and resd:
ing rooms tn the U 'nited States and Europe

A Dusiness mah wants something more than to see his
advertisement In A printed newspaper. e wanta circula-
tlon, If 1t ts worth 35 cents per line to advertise In A pa
per of thiree thousand clrculation, It Is worth §5.79 per
Hne to advertise In one of forty-five thousand,

We tovite the attention of those who wish to make thelr
business known, 10 the annexed rates:

Back Page, = =~ $1.00 u line *
ACH

Ioside Page, = = = 23 m line ) revsrioN.
DBusiness and Personnl, 1.00 a line

Engravings may bosd advertisements st the same mto
per line, by messuremient, as the letter press. Adver-
Usements must be received at the publication ofice as
early as Friday morning to appesr In next (ssue.

If you wish saything in the mechanical line, sdvertise
for it In the SCIENTIFIO AMERICAN,

1f yoo have patents or machinery to sell, advertise in the
SOLENTIFIO AMERICAN.

address the publisbers,

Munn & Co.,

37 Park Rew, New Yerk.

s 8 . i Ol E H Kxy
'::‘c’“:;:\ ..‘l.‘h ‘uf(zt'n;“';{e best, lhhhlllhed .

$5.00.
Saltable for any Lathe,

FPOPE BRO'S, Manufacturers,
& Hion 7., BosTox, Mass.

OGARDUS' PATENT UN l\'bH&\L !CCKh

TRIC MILLS-For grinding Bones, Ores. Sand, Old

Tucibies, Fire Clay, Guanos, Oll Cake, Feed, Corn,
Corn and Cob, Tobaoco, Snufl, St , Salts, ﬂoou.q
Cofiee, Cocosnul, Flaxseed, Asbestos, Mica. ete,,
vmmmnlhcmundbymrmuu Ahoforhu
Prizters® Inks Paste Blacking ete. JOHN W, THOI‘SO\
successor to JAMES BOGANDUS, corner of White and
E¥m St New Tork.

LUBRICATING OIL,
CTS, per GALLOX _Pure, XNo ()nmar(im No
Cblrgr for Darred, l‘mmpll& |
Pa.Cent., & Eric B.Bs.  Sam

W, W, Ha B Tidioute, Pa.

N ACTIVE PARTNER WANTED-—In an old

asd well-estadiistied Machine & and Iroe Voun-
cry well furnisbed with First.Class Tools and & large
Mock of Patierns tor e Manufacture of Land and
Maripe Engises and l'umpln‘ Ma. Munery and Miil Work
of every description, Apply to BU ﬂl.uwnu'ru L3
LOWE, Grand Kspids Iron (\mn. Grand Hapids, Mich

Industrial Exhibition Company,

CHARTERED BY THE STATE OF ¥EW TORK
Fimar Moxroasox PrExivx Boxos,
®20.00 Each.

Partict m.u-:: I quarteriy drawings of $'5%0,000 each

Next Premlom Drawing October #ih, §U)

'C wlul l'rrmluxm PET YEAT.. ..ot oo 310,000 §300,000
2 e Y,,(m 0,00
v, %% I'vrmlmm from $21.00 to, 10,000 59,000
10,0 Tronds redeemed snnually., M, a0

lunﬂrl © Pamphiets sent and flonds for Baie by
LER & CO., Agenis, No. 218 Broadway N. Y

l <+ OR SALE~Wooedward Patent Portable Steam
Pumip and Boller on wheels, steam cylinder 114
dlameter, putp 85§ dllmelrv 1n ood order, uu\l for
Tuunels, Abutments Cont § ); price
DESMEAD & 'BOX, Haltlm.

uro Md.
DAMFRER AND LEYEK
REGULATONS GAGE COCKS,

MURRILL & KEIZER. 44 Holllday 8¢, Bal.

Prited Hun for l‘.' h"npnp-'l Catalogue snd
Hustrations Chéaper than Wood Cufs, The

l.;btlﬂl
lentite A I-k‘. <
1 Cleeninr SASe our plates, Bend stamp for

FPATENT

OLD ROLLED

SHAFTING.

mbanuuuumntminuum‘.

Roanrn et

won
uxh-ndnot .Y,
Iwsukes, Wis.

s n ml-

aountry wnd Europe.,
126 pages

qmw l|l|l| ;tl'lll 'I‘I“N Ly
onrpnl, oalled e Emor
and French, and which (x the best advertsing medium known,

and whose cutting poluta neve:
1 COMPANY publish monthly a firstclass Mochanica

11811, German
Grindor, whiah (e priited it Enklish, Gormas.

Tun Taxirn COMPAXY publish an {luatrated pamphlet of

Tik TANITE COMPANY manufscture the most uniform and reliable Emery
Wheels ever made, and are constantly :euln( up novelties in Emor,
Machinery. For Emery Wheels, Emery Grind
Ewery Planers, Suotion Fans, Davis' Speed Indicators, &o

Address 'EIT] T ANITH

Grinding

jers, Diamond Tools, Newman's

CO.,

STROUDSBURG, MONROE CO,, PA

PURE ERIVEIERIR Y,

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

GLASS OIL CUPS

of all kinds. !\ruc ruunn for Steam, Water and Gaa.
Brass mmf- d for og
HILLARD k llﬂl I.A\h vold 8t New Vork.

&SKELLB THREE CYLINDER PUMP-—

Huxd or Power, Cheaper than a Steam Pump.

1l outwear a Rotary Pump—do more work, with jess

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

rdet Any biacksmita can rtmlr It Adapted to any
nd of bard work. Send for Circn!

CHASE MACHINE CU)II‘A\\‘ Boston, Mass,

EP(.OIYKIS AND BOKLKBS‘_ NS" .:d"&etmg Hand)
Portab) i or desc on ress
oreable aod Bl OOTWIN & WHITE, O City, P.

Dlamunﬂ Solid Emery Wheels.

;numrzz mnﬂuso 16x2 $12.50;
'h: ncm xs, 302, A Mherluuuwo

poruionate prices.  Fast cutilng, free from nf
fre the beat Sond Emery Wheels. Give dism. of holes
ln your order for wheels., Emery Grinders unc%uued

in the world. Address AMERICAN TWIS

(. « Woonsocket, R, 1.

ROYE’'S
Mﬂl

Works

ted States. Th
mble lnh Smut luh!nn.

DITCHING and EXCAVATION.

RANDOLPH’S DITOHER AxD K XCA\'ATOII Blmple.
strong, and sdspted to il solls ressonably free fro
stumps or large stones, Wil do the labor of 100 I'l".'
m-m,‘lv At lhr cost of ten, Machines of all sizes, cut-
ting from three inches wide, three feet deep, to 36 Inches
'In e, luur feet deop, l'ur- cuen made to order. Clreu-

tea
m‘ onum nuo s. ul Broadway, New York.

THE BEST INJECTOR

For Locomotive and Stationnry Boellers.
FRIEDMANN'S PATENT.
Over 15,000 Now In Use Here nnd In Europe

Throws more and hotter water, with loss steam, than
any others, It has two Waterways, fixed Nozzles, and no
movable parts to got out of order

NATHAN & D S, Sole Manufactu
o> Bend for M‘E‘“ﬂ ¥y St., New ?’.'—L

OGERS' TANNATE OF SODA BOILER
SCALE levunn'n JOS, G. ROGERS & CO.,
Inon. Ind, §» Send for boot on Botler Incrus

Portiand >ment.

From the best London Manauf, b{
JAMES BRAM) scuu st x
A Practical Treatise on Coment furnfshod for ‘conts.

km. um
mn. Water Wheels, Pulleys d Gearing, p
fliour mills, Send ror euulo
J.T.NOYE & B Bmo.l‘i b

Niagara
SteamPumpWorks

EsTanLismeDn 1862,
CHARLES B. HARDICEK,
No., 23 Adams Stroot,
BROOKLYN, N. Y,

MPORTANT FOR ALL CORPORATIONS AND
MANF'G CONCERNS, —nunrk‘ Watchmn u
ime Dotoctor, capable of -ocur-l.o controllin,
motion of a watchman or patrolman st the differen
tiona of his beat, Hend for oireul u

R . Box ?a W

N.B.—The suit against lmhuuur & Lo.. of New
was decided In my favor, June 10, 184,
have been commenced agalnst Imbaeuser & Co tor 3
Ing, contrary to the order of the Court, and clpcclmy the
clock with a usriu of springs in the cover, and marked
Pat'a Oct, ‘14, Persons using these, or any other
clocks lnfrtndn. on my Patent, will be doalt with acoor
ding to law,

[SerTEMBER 25, 1875.

Ty 2V . Advertis Agont.  Address
’o'x.;‘u New York c"t'r o o
GINES & BOILERS, \
E(‘ery cheap. Addarems 8?)‘1'0.1! " ‘fféﬂo‘ﬁ' Iv.h.

Mum & Cos Patent Offies.

Established 1846,

The Oldest Agency for Soliciting Patents
in the United States.

TWEN1Y-EIGRI YEARS EXPERIENOB.

MORE PATENTS bave been seured
this agency, st bome and abrosd, than through any other tn

he world.

They employ as thelr assistants s corps of the most ex.
perionced men s examiners, specification wriler, angd
draftsmen that can be found, many of whom have been se-
cted from the ranks of the Pstent Offics,

SIXTY THOUSAND mventorns have svalled
themaseives of Munn & Co.'s services In examining thetr in-
ventions, and procuring thelr pstenta

MUNN & CO,, in connection with the publicstion of the
SoreNTIFio AMERICAN, continue to exmmine lnventions
onfer with inventors, prepare drawings, speelfieations, and
ssignmenta stiand W fling spplicstions In the Patent Office
psying the government foes, and watch osch oase step by
stop while pending before the exsminer. This Is dose
through their branch office,corner F snd Tth Streota, Waab-
m mmmmmm procure design

ks, and rel sttend W repctod cases
(mpudbymomwrormmm).mm
rights, attend to Interforences give written opinlons on
matters of Infringement, furnish coples of patents: in fact
sttend to every branch of patent businsss ooth in this and

n foreign countrics.

Patents obtalned tn Cansds, England, France, Belgtum
Germany, Bussis, Prussis, Spain, Portugsl the Britiah
"olonjes, snd all other countrics where patents an

grantod.
Coples of Patents,

Porsons desiring any patent issued from 1536 to Novem
ber 26, 1867, can be supplied with officlal coples st a rea-
sonable cost, the price depending upon the extent of draw-
ngs and length of spocifications.

Any patent issued sinco November 27, 1867, st which
timo the Patent Office commenced printing the drawings
and specifications, may be bad by remitting to this office $1

Turkey Emery.

THE

TANITE CO.,
Of Stroudsburg, Pa.,

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

Patent Centnfuﬁal Pumps

"!R'I'ICAL & H
uuclnml snd New

"lml 3:&:

mcnanﬂ tute, 1572,
Pu-tm-u'!uuur.mnn Tbecoum simplest,
um:en most eflicient and populn.r Pamp 1n use, lor

D ~docks, Coffer-dams, «¢ ,And for use
}'um anueries, and Factorles, STEAM l'l}!ﬂ'ﬁ
yery lo' lor Wreeking, Dredging, Irrigsting, ete. [llus-
trated umpnm free. Neariy 1,000 references to u:uul
rumcn.mnnuu testimony. Add
. SISCO & Co. w“uﬂul KY.

HARTFORD

STEAM BOILER
Inspection & Insurance
COMPANY..

W. B, Fruocus, V, Pt ], M. Acues, Prod't,
J. B, Pz, Sea.

WARNTYORD, CONX,

E!"'Sltn- Do Your Own Printlng

Portabl Fres for eards, labals, mmvelopa, obe
Larger slses lor lu—pr wark,
lhulnon\lon dothelr printing and
advertising, save money and \neroase
trado, Amntenr l'rlnllng dolight
fol pastime for spare luvun ¢
have great fun and make money 1m
at pﬂn(lug Send two stamps for full
P?.".‘ catalo mth oqw;a ete Lo the Mfny

Meridon, Conn.

WHIPPLE'S

Patent Door Knob.

Awarded s Nronse Medal At the Amerfoan Institate Falr

for INi4. The Judges s @ conalder this method of
fastaning DOOK KNOGIE \nra MProvYement ever any
thing yet lnvented for the parpose, as 11 obviates the sae

uf side screws and -u'.crl um can be reguisted to salt
say thickness of o nd for Clrenar
THE ¥ Auhhll A WHIFFLE COMPANY,
Wost Meriden, Conn., or ¥1 Chambers 5¢., ¥

Todd & Rafterty Machine Co.

MANUFACTURKRS OF

e onlebrated Greese Variadis Cut-Of Kagine. Lows's
Palent Tubuiar sod Fing Bollers Fiain Silde Valve Sia
dmm.llumn., and Portabie Engines. Boflers of sl
dnds. Steam I r MUl Gearisg, Safting, &c, Bk,
Hops, Fiax,end Hemp Muchlnery,
A*..u for the Nv- Haves Mascates taring Co.'s Machin.
Took; for Judson's Governors and Stop-Valves|
é vant  Mowers; and Differential Inhn Blocks
AREROOM 0 BARCLAY 8T, NEW HK

.(JKKI PATERSON, NEW JERSRY

tw Onkous,

~ T.eCount’s Pate nt
MACHINIST’S TOOLS.

Hedpced Prices.
N todin g
e B
“ Meel N , "

Bet lrﬂ Doge,

b TR AT T T T T ITT IO 18,00
ron & Sweel Clamps, l»lr Jogs, (¢, lunp Dogs,Vice C Inunpn

'nmndhw Mandre In, &o, Bend 1oy Intest Price List 1o
LE COUNT, Bonth Norwalk, Coun

THE HEALD & SISCO|

Lawrence Scientific School,

HARVARD ONIVERSITY.

HIS School provides a four years' course in

Engineering,leading to the degree of Civil

Ining Engioeer; and three years' courses in
l-lry. In Natural Hluory. and in Mathematics, Physica
and Astronomy, esch of which lesds to the degree of
8. B, A large portion of the instruction Is the same as
that given to undergraduates In the College. Students
of the Sclentific Scbool can occupy rooms In College
Hulldings and board at Memorial Hall. The opportuni-
ties for studenta (n all the bracches above-mentioned are
Yery great, the University being amply provided with
hbonuon« lpru*lun and colloctions, Exuuluuou
for sdmission will be heid September 30, and October 1,
beginaing at § A . x. For Information, address

JAMES W, lLlBBls. Socretary,

IRON AND STEEL

DROP FORGING.

OF Bvery Description, at Reasonadle Prices.

The Hull & Bolden Company, Danbury, Ct.

Machinists’ Tools.
RETRA HRAYY AND IXFROYED PATTERNS,
LUCIUs W\JOND. MﬁUFAO‘I'UIIIn
WAREROONME W LIBSRT)' Sl N )Y
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W Laths, I'ld Bors Gear
lers a Speclalyy - ol Vo
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RON
BEAMS & G/RD[RS

l‘ur Union lrom Mills, Pittsburgh, Pa

The sttention of l-q oers and Areh! 1» called
to our tmproved Wronghi-Trop Boams and Glirders (
lented), which the compound weids gt u,u::
and fanges, which have proved so oMorllouble in the old
mods o mnnrvlwln. are entirely avolded, We are pre.
pared (o furnish all siges st terms as favorsble se be
obiained sisewhere. Far descriptive Hh

Carnegne |nuu.-u & Co., Unlon Lroa Mills, Pitsaburgh,
o THE B;loxu,
Steel Tu Cleaner,

Faran. Jurrs

LN
Put saie by dealers

llb 1HA| KRN SIENCE (.l)
, Agenta for the U 0

NON. OOIIUITIILI STEANM non.n & PIPRE

COVERING

WITH AR KPFAQ IMI‘
Baves Len Lo cwanty par tmm.(’MALI lﬁ% & u..
foot K. mh Blrest r} ' LA, m Louls,
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Adopted and In nes b
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A copy of the clalms of any patent lssued slnce 1596 will
be farnished for $1.

When ordering coples, please to remit for the same s
above, and state namo of p e, title of invention, and
date of patent.

A spocial notios Is mado n the BoTENTIFIG AMERIOAN of
all inventions pstonted through this Agency, with the'
oame and residence of the patentes. Patenta are often
#0ld, In part or whole, 10 persona sttracted to the inveation
by such notica.

A pampblet of 110 pages, contatning the laws and full &-
rections for obtalning United Statos patenta, also » circalsr
pertaining exciusively 1o Forelgn Patenta, stating cost for
each country, ttme granted, ete, sent free. Address

or
SCIENTIFIC AMERICAN,
FOR 1875,
THE MOST POPULAR SCIENTIFIO PAPER
IN THE WORLD,

THIRTIETH YEAR.

VOLUME XXXIIL-NEW SERIES

The publishers of the BCIENTIFIC AMERICAN
beg to announce that on the third day of July
1875, a new volume commenoced. It will continue
to bo the aim of the publishers to render the cons
tonts of the now volume more attraotive and use
ful than any of ita prodecessors,

7Y the Mechanic and Manufacturer,

No person voguged in any of the meobanical pur-
suita should think of dolng without the ScuesTir
AMEiaoAx, EBvory numbeor contains from six to ton
ungravings of now machines and inventions whick
oannot be found in suy other publication,

The BCIENTIFIC AMERICAN s devoted to the
Intercsts of Popular Sclonce, the Mechanio Arts,
Manufactures, Inventions, Agriculture,Commerce,
and the Industrial pursuits generally ; and it bs yal-
uable and instructive not only in the Workshop and
Manufsctory, but also in the Housohold, the Li-
orary, and the Reading Room,

TERMS,
Onooopy.omy-r(mtndm S Ta
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IMPROVED LIQUID MIXER,

Molassos is usually supplied to the markets in four grades
=common, fair, prime, and choice—and to obtain these dif
ferent qualitios, it is necessary tomix together large amounts
of the liquid at a time. The apparatus represented in the
engraviog is designed to facilitate this operation. It may
also be employed in any other cases where the mingling or
equalizing of fluids in bulk, as in refineries, distilleries, oto.,
is required,

The mixing vessel
or vat is conveniently

stones. (11) $1,200 (in 1878) for a theory of steal based upon
experimont, and heving for its object 1o better regulate the
manufactare of steel. (12) $200 (in 1876) for the establish.
ment in France of a workshop for the complets treatment of
the ores of nickel, and the preparation of the pure metal,
the nickel ores from the Alps, the Pyrenees, and Algeria
belng at present only treated for smalt, and then sent AWAY,
to Germany more especially, for the extraction of the nickel.
(18) $200 (in 1880) for means for the economical production

feot; France and colonies, 43,314: England, 51,776; Gez-
many, 27,705 ; Austria, 24,070; Canada, 24,070; Australasia,
| 24,070; Sweden, 15,358; Belgium, 15,358; Japan, 16,560
Netherlands, 8,167; Norway, 0,807 ; Switzerland, 6,646 ; and
Denmark, 5,647,

: -
The Treatment of Hydrophobia,

The French Journal des Connaissance Midicales relates

that a man, 43 years of age, having been bitten by a mad

dog, was cauterized

located in the ground,
or beneath the floor
level. At both sides
arearranged boxes pro-
vided with strainers,
A, throogh which the
liquid escaping from
the barrels, which axe
rolled, bungs down-
ward, upon the tops
of the boxes, is fil
tered. The bottoms of
the boxes are inclined
8o that the fluid rans
to an opening at the
inside, and thence in.
to the vat. Within the
Iatter, and placed lon-
gitudinally, isa stirrer
wheel, B, which is re.
volved by suitable
power transmitted
from the engine, and
by means of which the
liquid  collected is
thoroughly miogled.
When the operation is
finished, the wheel is
stopped, snd the con.
tents of the vat are

drawn off by the
pump, C, operated
from the driving shaft,

as shown, and through
a suction strainer set
in a druining box at
the bottom of the re-
ceptacle.

Large quantities of
liquids may thus be
handled easily and
" mixed ina short space
of time, while being
also strained from any
coarse impuriles, in
the passage tothe mix-
ing vat.

Pawented through
the Bcientific Ameri-
can Patent Agency,
July 20, 1875. For
further  information
address the Inventor, Mr. John B, Moyers, 476 Josephine
streot New Orleans, La,

Prizos for Motatlurgienl Improvements,

The Société d'Encouragement powr {'Industric Nationale
(offices nt Purls, rue do Rennes, 44) offers a prize of $600, w
be competed tor in 1870, for & process of manufucture of cast
steel ruils frow common ores, contalnlng from 0°60 to 1°60
per cent of phosphorie acld, In 1876 will likewise be nocord.
od the D’'Argenteull prize of §2,400 for the dlscovery or lm-
provement of the greatest consequence to Fronoh industry;
and In 1879 the soclety’s own prize, of the same amount for
the sawe object, Other prizes are: (1) 600 (io 15706) for a
pteam engine of from 26 to 100 horse power, burning 154
1bs. of coal per home power per hour, the eugine weighing
loss than 720 1bs , and costing under $80 per horse power. (2)
$200 (in 1878) for a swall wotor for domestic purposes. )]
$400 (in 1878) for specified improvemonts in flax and hemp
sploning.  (4) $400 (lo 1879) for cotton carding. (5) $400 (in
1840) for a file cutting mackioe. 10) $400 (in 1877) for & method
of obviaung the shock and vibration of heavy machinery,
such s steam hammers, (7) $200 (io 1870) for aoy useful ap-
plication of the recently discovered metals—calcium, magne.
slum, strontium, thalllum, ete. (8) $200 (in 1876) for a now
alloy useful in arts (9) $400 (in 1877) for artificlal graphite
for drawing pencils. (10) $600 (in 1877) for the artificial
preparstion

erfal means of sction in working lron, steel, and precious

>
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MEYERS' LIQUID MIXER.

of high temperatures. (14) $400 (io 1878) for n means of
hindering soot from sdheriog to the walls of chimneys, so
that thoy may be fully cleansed,
- — -y -
Now Allotment of Space at the Contonnlnl,

The Contenninl Direstors have abandoned thelr original
Idon an to nllotting space, which by the way was never form
ally adopted , and, for the very convenivut areangoment of
plielng nations aoross the bullding and groups of similar ob.
Juots lopgitudioally, have substituted tho far loss wonsible
plan of putting each nation’s exhibit promiscuously withina
cortain nres.  The beauty of the first soheme was that, toin.
spoot the display of auy one country, the visitor had ounly to
entor the proper side door and walk across the hall, the
whole exhibit beiog in the sone traversed ; or, If he desired
o examine, say all the cotton machinery of the world, he
would simply begin at that class of mechanism at the end of
the ballding and walk its entire length, in so dolng erossing
the space of each natlon where cotton machinery had been
placed. There were plenty of objections to the plan, good as
it was, which need not be detalled, since the new one has been
definitely adopted. The United States now ocoupy sbout
one fourth of the floor ypace, and the areas next in polnt of
size are allotted to England, Germany, and France, the four
groat nations being grouped together, The other countries

of compact black dlamond, for oblaining & pow. |

aro scattered apparently without regard to their geographi-
cul position. The areas allotted thus far, according to the
pew plan, are as follows: United States, 106,851.7 square

with a red hot iron
four hours Iater. A
monta passed without
any distressivg symp-
3| toms, but at the end

| of that time he began
to cowplain of epigas.
tric and pharyogian
constriction, and was
very much cast down.
Recourse was had to
chloral at doses of
about sixty grains,
which succeeded twice
in affording a good
night's rest; but the

]

third time it remained
without effect. The
patient  experienced
great ang®sh; his

voice was hoarse; he
had tetanic contrac-
tions in the arms,
neck, and breast, and
expressed great fear,
accompanied with hal.
lucinations, In the
morning he was ut-
terly discouraged.

They then admin.
istered sixty grains of
bromide of potassium,
which gave a quiet
night, with a great
improvement on the
following day. An.
other dose Bf about
seventy -five grains
was given with equal
success; all conval.
sive motions had dis.
appeared,

The medicine be-
ing suppressed, the
convulsions began
again & week later,
when bromide was
again administered to
the amount of sbout
ninety grains, which
completed the cure,
This remedy Is readis
ly tried, and weo shall
be glad to hear of any results that our readers can comumu-
nicate,

Southern Pacltie Rallway,

Aoy one, says the LZos Angeles Heorald, desiring to obtain
any iden of the stupendous accomplishments of rallroad en
glneering should spend a fow day at Tebuchape Puss, investl
gating the operations of the Southern Pacific Railroad Com.
pany. Aboat twenty miles of that road is & succession of
cuts, fills, nod tunnels. Within this distance there are thirteen
tunnels, ranging from 1,100 feet to s fow yards in leogth,
For the greater portion of the way the road bed is cut
through solid granite. The elevation is so great from the
prosent terminus of the road, at Caliente, to Tehachape Val.
loy, that the first mile and & half out of Caliente is attalned
by Iaying down eight miles of track. Higher up iu the pass
the road runs through a tunnel, enciroles the hill, and passes
a fow feet above the tunnel.  After completely encireling the
hill, and gowog balf round again, the track doubles on Itselt
like a closely pursued hare, and, after raoning several miles
in the opposite direction, strikes up thecafion. Thiselrcling
and doubling is for grade. Ouce the track crosses the pass,
and this Involves the bullding of & long and very high
bridge. We donbt if & more difficult and sxpensive plece of
engpineering was encountered in the bullding of the Central
Pacific over tho Slerras than that with which the Southern
Paclfic is now struggling in Tehachape Pass. Another tre.
wendous plece of work is the SBan Fernando tunnel, which




mile and a half in length,
J oath the surface. Yet the
accomplish this great work, and run cars
2 San Franclsco to Los Angeles, by the 1st of
“All the force that can be used is kept at work on
ando tunnel.  In the Telachape Pass 5,000 men
and the foren is being increasel ut the rate of
hinsmen per week,
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A NEW USE FOR CRIMINALS,

Even vermin have their uses, say the pessimists. It is a
cheering theory, and one which we should rejoice to see de-
monstrated, especially with reference to those vermin of so-
clety, the criminal classes,

Thus far they certainly have been the reverse of useful.
Not only have they been a serious detriment always, to ns.
tional prosperity through their depradations upon life and
property and pablic peace, but also by their vicious example,
and, more effectually still, by the transmission of their vi-
cious traits to after generations.

Our present mode of dealing with them Iabors under the
double disadvantage of being very ineflicient and very costly.
Every year sees the machinery of justice become more mag-
nificent and burdensome, yet it none the less fails either to
cure or 1o materially lessen the avil. Indeed the law has
often more terrors for the good citizen than for the bad: he
has & large bill of costs to pay at any mts; whereas the ras.
eal who plunders him has everything to win and very little
o lose, If he escapos, which is most likely, he gets the
booty : if eanght, he simply loses for the moment what is no
use to any one—his liberty.

In it not time for the well disposed, the innocent, and the law.
abiding 10 turn the tables and recoup themaelves, if possible,
for their numerous losses? The wayn in which this can be
done are as numerons and varied as tho varioties of criminal
constitution aud chixrmcter,

Just now the suthorities of Massachusotts nre puzzied to
decide what to do with the murderous Pomeroy boy. Hang
him | said the court : and the multitude re.colioes the ery. That
is an ensy way to get rid of him; Lot will it pay?  What
good will jt do to kill him? His doath will not atone for
the damage hio by done, nor will it deter another of like
mantal and moral perversity from the commisslon of similar
crimes. Then why throw awsy all the possibilities of use
and instroction which his peculiar chinracter sffords 7

29 | section of dead,
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In n case of this sort, vindictiveness is folly. The Doy 18
what lie I8 throngh conditions of horedity and culture which
ought to be investigated. He represonts a stage of human
development or atavism which ought to be understood.
What was the antecedent stage, and what will the next one
bat His character is likely to change with increasing years;
whiat I8 the direction of that change? Education and moral
training are supposed o have a determining influence upon
churacter; what can they do for him? The boy is a very bun-
dle of sclentific problems; why not keop him for investiga.
tion? Ior the solution of many of the problems of culture
and clviligation, he is worth a dozen ordinary children, He
ought not to bo thrown away. Malke it impossible for him ever
to transmit his vielous natura to a future generation, then in-
vestigate him, and all others like him, for the good of the
o,

Apply the same principle in a different way to a very dif-
ferent character, say the once famons, now infamous, Colonel
Valentine Baker, Iate of the British Army: a man of years
and high standing, whose irrepressible impulses led him to
make criminal assault upon an unprotected fellow traveler.
He hns lost his place in the army and in society ; he has been
fined and nominally imprisoned; but his impulses remain
unaltered, and his example—punishment and all—seems to
provoke othiers to similar deeds rather than to deter them ;
for his unusual offense has been since repeated by several.
And when he returns to the world, his term of idle imprison-
ment ended, he will be simply what he was at first, lacking
the restraining influence of his rank and possibilities of use-
fulness.

This may be justice, bat it is not good policy. What was
peeded in his case was chiefly the extirpation of the cause of
his uncontrollable passion—which any sur.eon counld have
done in a few minutes—to destroy the only element of dan-
ger in his character,

In a rude state of society, the usefulness of a public offend-
er is necessarily measured by his power to do rude work, in
the quarry, the mioe, or the like. We have arrived at a
stage when a portion of our superabundance of such charac-
ters can easily be put to more profitable uses; though we
should by no means personally object to the employment of
the more able-bodied criminals in that way, especially in the
coal mines. Instead of manufacturing for such needful ser-
vice a degraded and largely criminal class—a prozess which
any one can see in operation by visiting a coal-cracker
among the Pennsylvanian mountains, where swarms of ill
bred children spend their days at hard labor under the most
debasing influences—it would be infinitely better to have the
work done by reacy made criminals, drafted from the coun-
try at large. It would be a saving of virtue, and possibly in
the cost of coals. But there are still better uses to which the
majority of criminais can be put.

Among the most important, problems of civilization are
those relating to health and disease. Of very few human
maladies can it be said that we know their causes, their na-
tural history, their effects upon the physical and mental or-
ganism, or a satisfactory mode of treating them. As little
do we know how to prevent or avoid them. Yet of what vi.
tal importance is such knowledge to the well being of socie.
ty! :
y'l‘lm limited positive knowledge which Sciencs has acquired
of the ills whict flesh is heir to has been gained through ob
servation complicated by a thousand unknown conditions,
through experiments upon unoffending aniwals, and by dis.
Daring the middle ages, the last mentioned
source of knowledge was barred, Every scholar knows what
sudden and immenss sdvances men made in anatomy and
physiology, and in the healing arts which rest on them,
when students began to draw their knowledge of man’s phys-
ical frame directly from human sabjects, and not indirectly
and incorrectly from the study of animals, A similaradvance
might be expected in preventive aud curative medicine could
the action of disease be directly studied in human subjects
over which the observer should have absolute control.

Our suggestion would therefore be that such a portion of
the criminals convicted from day to day, as might be found
available, should be turned over to boards of surgeons and
physicinos, duly appointed, under whom they might be used
for the investigation of sanitary problems, for the good of
bumanity,

For example, men convicted of capital crimes, instead of
being uselessly hanged, might be employed in the stady of
diseasos usaally fatal, or of other diseases whose effects in
their varions stages would need to be studied anatomieally.
Especially atroclons murderers might be reserved for cases
iovolviog vivisection. Criminals of lower grades could be
utilized in the study of diseases of minor severity, according
to their physical adaptation and the natore of their crime.
Having their subjects uoder absolute coutrol from the neep.
tion of a diseass to its termination, the Investigator could
not fail in time to arrive at cortain knowledge both as to its
prevention and mitigation, If not Its cure, Medicine is full
of problems whose solution might be groatly hastened by
such menny 3

The same way be sald of other depnrtmonts of social sei-
enco.  How far, for example, is the eriminal diathesis cura-
ble, and undor what conditionst What I the comparative
influence of the difforent sorts of mental and moral training?
How ean the taint of hereditary orime be averted ¥ How are
the various grados of eriminality affoctod by surgleal opora.
thonw, especinlly those enlendated to mako the perpetuntion
of horeditary crimo fmpossible? And how far may the sub-
jeets of wuch trontmont be safoly allowed at lnrget

Bat the fleld of investigation In Hwitloss, The possible
advantages of it nystomatic proscoution are correspondingly
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nnl enemies, even to the taking of 1ifo, is noquestioned. To
attempt it by means of punishiment has proved unsyalling
and costly. It is time that a differont plan be tried. Sup
pose we sink the idea of retribution—if need be, of reforms-
tion algo—nnd seek to make all huoman vermin first harmloss,
then useful, either by their productive lsbor or by thele sub.
jective contributions to human knowledge for the prowtion
of health and the saving of life,

As for its deterrent effect, sach a passionless, unvindic.
tive, business-like treatment of all violaters of the common
wonl certainly conld not be less efficient than the jumble of
uncertainty, vengeance, sofuness, retribution, sentimentality,
and uselessness, which constitutes our present judicinl ang
correctionn]l systems, We are disposed to thinl that the
possibility of being mades subject for Lthe study of smull
pox, cholera, typhoid fever, or even a bout at measles or the
mumps, would restrain a pickpocket or a burglar quite ay of.
ficiently as the chance of a few weeks on the Island, or n
fow months at Sing Sing. At least the knowledge gained
by means of him and others like him would go farto recom.
pense society for all it might suffer from his depredations,

HOW FAR WILL BODIES SINK IN THE OCEAN 1

The often repeated inquirlos which we receive, as to the
depth in the ocean at which heavy bodies will float, prove
the great prevalence of the error that water is 50 compressi.
ble as to become at certain groat depths considerably heavier,
by its own superincumbent weight. The fact is that, on the
contrary, water is one of the least compressible bodies, so
that, under a pressure of 7,200 1bs. per square inch, corres.
ponding to n depth of 16,800 feet, or 3 miles, its bulk is only
diminished from 1,000 to 978 parts, and its weight or specific
gravity increased from 1'000 to 1022, At double this pres.
sure, or 83,600 1bs. per square inch, nt 6 miles in depth, the
compression is double that amount,

Oerstedt of Copenhagen, who in 1819 discovered the reln.
tion between electricity and magnetism, a discovery which
was the first step in the invention of the modern telegraph,
was the first who practically demonstrated and measured the
amount of compressibility of water and other liguids, by
means of an apparatus still named after him. It consists of
a small hydraulic press, of which the piston is pressed pow-
erfully down by means of a screw, so as readily to produce
pressures of 500, 1,000, and even 5,000 and more pounds per
square inch. The walls, being of extremely strong glass,
give opportunity to observe the instruments of measuroment
enclosed. Experiments with this apparatas show data which
may be tabulated thus:

TABLE OF THE DEPTH AND CORRESPONDING PRESSURE
AXD DENSITY UNDER THE OCEAN'S SURFACE,

<R R R e
surface. | in Ibs. in atmospheres. | water, oY water
0 0 0 00000  1-000000
32 feet 15 1 0-0990  1-000048
160 ** 7 5 09997  1-00023
1,000 ** 750 50 09977 10023
1 mile 1200 80 09963  1-0087
ENACS 2 160 09926 10074
1$miles 3600 240 09892 10111
B s 4300 320 09854 10148
Piras 7200 480 09782 1-0222
s, 9600 640 09718 1-0206
8% 8% 12000 800 090652 1030
- HR 144000 260 09578 104

It will be seen from this table, of which the data are per.
fectly reliable, having been verified over and over again by
various experimenters, that when water is submitted tw a
pressuro of 144,000 1bs. to the square inch, corresponding to
a depth of 6 miles, a bulk of 1,000 cubic inches will only be
compressed to a space of 957 cubie inches, and the specifie
gravity increased to 1044, water being 1 000.

Therefore, if a body be capable of floating at such a depth,
it must satisfy two conditions: 1. Its specific gravity must
be between 1000 and 1-044. If the specific gravity is not
more than 1000, it will not sink at all; and if it be 1044 o1
above, it will sink to any bottom less than 6 miles deep. &
The sinking body must be less compressible than water; if
it is more compressible, it will grow comparatively hoeavier
nll the time it is descending. and can nover find a stratum of
the same weight, in which it might float in equilibrinm.
Now all the bodies known to be less compressible than water
are much heavier than the limit given; such are stones, we-
tals, ete. ; and the amount of their compressibility, as com-
pared with that of water, is still problematic.  But they will
cortainly all sink to the vory bottom of an ocean, be It ever
50 deep. In regard to the bodies of which the specific grav-
ity surpasses that of water slightly, 8o as to come within the
range under discussion, they aro all very compressible. Al
kinds of wood, when submitted to great pressure, so thut all
pores ara filled, attain the spocific gravity of the primitive
wood fiber, the lignin, of which the specifio gravity is 1400;
and they will thus sink to the very bottow, like water-logged
wood. Bo it is with all similar substances; and the theory
that there is a certain depth in which all or many bodies may
flont in the ocean must be modified to n statoment that there
are various depths at which certaln various bodies may be
kept flonting; but that the cases are extremely rure, excop-
tional, and perliaps only temporary, 8o that all bodies will
finally oither siuk or flont. In the lntter case, the destroc.
tve powaer of the elemonts will yoon dispose of them ; i the
former they are usually proseryved, as is soen in observiog
the structure of the dintoms, those dalicate baings the detatls
of which serve now to test our Lest microscopes, nud 'M :’
the depth of the ocenn has proseryed, in the mud dlw'ﬂ'

groat, The right of soclety o defend Iiyelf ngainst ity intor.

there, for thousands of years,

vy *\v‘_jv;"
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THE PROPOSED RAILWAY TUNNEL UNDER THE ENGLISH
CHANNEL.

The preliminary arrangements for the commenvement of
this great work are progressing favorably, and there appenr
to be good prospects for its execution under the combined
susploes of the English and French governments. Prelim.
nary surveys of the best routes have been made by eminent

who have become satisfied thereupon that no es.
pocial difficultion are likely to be encountered, The length
of the tunnel will be sboat twenty two miles,

The subject eame up for discussion recently before the
British Association, wheo Sir John Hawkshaw, who Ix one
of the engineers of the work proposed, gave a varlety of In.
teresting particulars:

The channel waters, hie sald, wore & mere fish pond. They
were only 150 feet deep. Borings have bosn made to » depth
of 600 feot on each side of the Channel, and also in the
Channel bottom at many poiots on the line, and it has beon
exporimentally ascertained that the tunnel wonld puss
through s clinlk formation for nearly the whole distance.
The tunnel would be 280 feet below the bottom of the
Channel ; and with this large amount of matarisl existing be
tween the bed of thetuunel and the ocean snbove, there was
little danger of any troublo from the ingress of water,

Some people seemed to assume that the taonel would by
so badly ventilated that nobody would dare to go into it,
When the tuonel came to be constructed the groat difhonlty
would be to get in and out of it, There would be o vast
number of workmen and an enormous amount of building
material to be carried in and out.  There would be a drift
way tuanel; and in ordor to facllitate the men and the ma.
terial going in and out, ‘t would be desirable to put on each
side of the tunnel a pnenmatic tube—in fact, they would be
almost essential for the mere constraction of the tunnel
\When the tunnel was finished, he would suggest that these
tubes remain. All that was necessary would be to make
npertures on one side of the tunnel, and by pumpiog the air
which flowed in at sach end of the tubes into the tunnel the
ventilation wonld be practically easy and not very expensive,
He had been silent as to this point because cvgineers were
generally silent about works until they were executed,
‘When the work was accomplished, the way in which it was
executed would be patent to everybody.

SOIENCE PUGNACIOUS,

“The battle ground of Science " has hitherto been but
a metaphor, Not that Science has not waged confliots, and
won victories: that, indeed, is her constont course against
error and superstition: but such warfare has been of mind
to mind, not hand to hand, and Science, exemplifying truth,
prevails, as truth against falsehood always will. For once
in history, however, Science has had s genuine battle
ground, and a genuine combat. Not the antsgonism of two
learned pundits, who wax wrathful, and resort to personal-
ities, and hurl jaw.pulveriziog epithets across a debating
room at each other; but a ‘‘square” fight, between Sci-
ence, as exemplified by the Hayden surveying party, and
Error, or stupidity, or dirt, or any other antithesis, in the
form of a band of thieving redskips. And Scieace prevailed
as usual, and got herself out of 4 phad scrape.

The army of Sclence consisted of seven men, commanded
by Geogrspher Gardoer. The army of Error, ele., numbered
seversl times as mauy souls, Science was peaceably crack-
ing stones, and chasing butterflies, and pulling up plants
and measuring lines. She had some of her latest devised
firearms along. firearms which could shoot several times to
Error's once, but they had nothing to do with the stone-
cracking, ete, ; they wers ausxiliary to the theodolites and
the hammers. Error met Science smilingly, and requested
fire water and plug tobacco. Science had a large store of
valuable information to impart about these delusive mate-
rials, but no fire water, save such as was improved by the
presence of pickled toads, and not even a chew of the nico-
tian weed. Error departed disgusted and opened fire as soon
as Science's back was turned. Then came hot work; if
Science stood still, starvation and thirst would result;
to proceec was to face the ememy in rocky and precipitous
cafions. It was voted to press on. Sclence exhibited splen-
did marksmsanship at 1,000 yards, with redskins for bulls.
eyes. Twenty-four hours' continuous running fire followed,
Error being dislodged from every stronghold as fast as
gained, until, finally, open country was reached ; and Error,
having no more rocks to hide among, ran away, minus seve.
rul of her numbers.

It was a good fight, bravely fought, and as bravely won,
against heavy odds. The world will benelit by the contem-
plation of the valor of the scientist, in defense of his coun-

try, his flag, and his—specimens,

GAS FROM NIGHT SOIL AND DEAD ANIMALS,

Some time ago an improved method of making illumina-
ting gos from night soil and dead animals was invented by
A. Sinderman, of Brealau, Germany, and was very favorably
roported upon by & committee selected by the suthorities of
that city. Subsequently the system has been put into prac-
tice under the supervision of the Director of Gas Works,
Professor Troschel, who submitted it to a scrupulous exami-
nation in regard to quality of the gas produced and the cost
of production. Recontly the results have been published,
and they aro mainly as follows:

1. The quantity of gas obtalned from a certain mass of
material is cooslderably loss than that obtained from an
equal quantity of coal; wo much so that, to obtain the same
quantity of gas, the works required would have to be of
double the dimensions suflicient for the coal.

2. The expense of production is, congrary to the sxpecta-

—— R —— —
tlon of the Inventor aod the report
that of making gas frow coal,

8. The method is objectionable. Ten per cent of the wa.
terial used for gas-making must be heated In nindty per cent
of water; and the aquecus vapors of this ninety per cent of
water iust be condensed In an enormous cooling spparatas,

4. When making gas from such material, the foel must
be bought; while when making gas from coal, forty-five per
vont of the coke obtained Is abundantly sufficient for fuel

5, The enormous amount of various Impurities, such as
nitrogen, sulphur, and phosphorus, and their compounds,
such ws smmonia, sulphuretted Lydrogen, and phosphoretted
hydrogen, are present in thix gas in much larger quantity
than in coal gas; and the purification of the same requires,
by reason of this abundance, arrangements of so complex a
nature as to becomwe utterly lmpracticable in working on &
large scale.

It Is proved thus that the utllization of thess materi.
nls for the purposs of Hllumination is not as profitable as
teansforming them into fertilizers of the soll.

of the committes, double

LIGHTNING RODS.
1o the Editor of the Scientific American;

In the issue of the SCIRNTIFIC AMERICAN dated Septem-
ber 18, in an articlo on lightning rods, you say, in speaking
of the terminal: ** This terminal may consist of an iron wa-
ter pipe, * * * ® or a vory coosiderable extension of the
rod luto wet or damp earth; or a trench filled with tron ore
or charconl way be made available.”

Now, | have & lightning rod on my house, the end of which
was inserted to the depth of six feet in the earth upon the
southerly side of it, at the time the rod was pat up. Would
the earth be sufficiently damp (the house is on a hill) at that
depth? In the country, but few dwellings would be likely
to bave iron water pipes with which to connect lightning
rods ; there are none in this vicinity.

In the sentence quoted, you say: “* Or & trench, filled with
iron ore or charconl, may be made available;" and, in the
conoluding sentence of the article: *“ We repeat, the golden
rule for safety is to have the bottom of the rod placed in
connection with a large mass of conducting material in the
ground."

Now, the query is: How Inrge should the trench be that is
filled with fron ore,to afford protection to the building ¥ Scrap
cast or wrought iron, I suppose, will do as well (as ore is not
found on Long Island), or charcoal, which is easily obtained,
Definite information is wanted as to quantity.

Glen Cove, L. L Isaac CoLes,

RErLY.—A test with the galvanometer would doubtless
show that our correspondent’s lightning rod is unsafe—that
its bottom is sealed up or insulated so that the bulk of an
ordipary discharge of lightning would be more likely to go
through the dwelling than through the rod. Situated as his
house is, the earth would ordinarily be dry, and a length of
six feet of rod, say # inch square, in the ground, furnishes
less than one square foot of conducting surface, which is in-
sufficient as a terminal.

This correspondent, and also several others, request defi-
nite information as to the quantity of conducting material
that the rod terminal should have in order to ensure safety.
This can only be measurably determined by a test in each
case, with the galvanometer, because the requirements vary
with almost every building and with the hygroscopic condi-
tion of the ground. But an approximately safe rule Las been
suggested by Mi. David Brooks, the electrician, of Philadel-
phia. which is to the effect that, in dry solls, the terminal of
the lightaing rod (which may be composed of any of the con-
ducting materials mentioned by our correspondent) should
have & conducting surface, in contact with the ground, equal
in area to that of the roof surface of the bullding. For ex-
ample: If the roof surface is 30x40 feet, or 1,200 square feat,
then the rod terminal should have 1,200 square feet of con.
ducting surface in contact with the earth. Now this is only
a suggestion of Mr. Brooks, intended for extremo cases of
dryness in the soil ; and if it errs, it is probably on the side
of safety.

In our paper of September 11, we gave an account of
a lightning rod test, made at the instance of Mr. George
B. Prescott, Chief Electrician of the Western Union Te-
legraph Company. In that case the rod was arranged sub.
stantially like that of our present correspondent, had less
than one square foot of couducting surface in the ground,
and the galvanometer test showed it to be very unsafe;
but the instrument also showed that the rod would be
rendered n safe conductor, if put into connection with the
house water pipe as a terminal, and this was accordingly re-
commended. This pipe, of iron, was half a mile long; and
allowing it to be ane inch in dinmeter, it presented a conduct-
ing surface, in contact partly with the earth and partly with
water, of not far from 1,200 square feet,

THE FAIR OF THE AMERICAN INSTITUTE.

Owing to the fact that mavufacturers throughout the coun.
try are now busily completing their preparations for the
coming Centennial, we have beon inclined to the belief that
the local fairs held this fall would not receive their usual
smount of attention, and hence, in point of novelty and var-
joty of exbibits, would fall somewhat below the standard
hitherto maintained. We have, however, been agrecably
disappointed; for, judging from the reports which reach us
from Cincinnati, from Newark, and other localitles where
industrial exhibitions are now in progress, the displays have
pever boen better, and perhaps never 5o good. It is certain
that, in the case of the Fair of the American Institute, the

present show is far superior to any that has been held dur.

200
. - — - e
Ing the Inst five yours, It in larger, and the exhibits, as &
rule, are more elaborately prepared, while there is & goodly
varioty of new luventions, well calcalated to interest as well
& inwtruct the publie,
Bo far ax the interlor aspect of the bullding is concerned,
there are not wany changes from last year, 1o sote. The
general wrrangement (s sbout the sawe, and & better and
more refined tasto hias evidently been exercised on the deco-
mtlon.  We note with plessure the st olition of the Fourth-
of July festoons which were a standing wensee of oomnflagra-
tlon to the dry wooden arches from which they hang. In
place of this, & neatly painted strip of canvas bhas been car-
ried around the bullding, so 25 to resemble s gallery, with
vory good effect. A number of large paintings, representing
scenes in different sections of the country, very fairly exe-
cuted, are suspended in frames in front of the imitation gal -
lery rall, aud agroeably break its monotony. The old ple-
taros on the maio arches remnin ns hitherto: aad as thers
have beon no further sttempts wads owerd ornamentation,
it will bo seon that the same, as It should be, is very simple,
and in no wise detracts from the display of srticles on the
floor,

It In difficult, at the time we write, W form any fair ides
of the fature contents of the muchinery department, owing
to many of the exhiblts not yet lhaving arrived. The most
remarkable features are the

VOUR DRIVING EXGINES,

Theso consist of an 80 horse power Wheelock, 14 x 42
a 60 horse power Wright, 10 x36; a 00 horse power Hamp-
son & Whitehill, same dimensions, and & 60 horse power
Harris-Corliss, 14 x 36, In the Wheelock machine we note
several improvewents, tending to simplify the working parts.
The dash pots have been ralsed above the floor, and there is
a new and Ingenious form of eylinder oll cup, into one por-
tion of which the steam condenses, and then, flowing in the
shape of water Into & larger portion, lifts the oll to proper
hight for entening the cyiinder. The Wright engine has a
new way of attaching the governor to the cut off valve. In
stead ot the governor acting directly on the valve, it merely
determines the fall or closing of the same by controlling a
lug, which throws a spring catch off & cam. The cam is
actuated by the cogine itself, and the ecatoh connects with
the valve. It is of course impossible to convey  very clear
ideu of this or other devices in the brief terms here neces-
sary, but, the attention of the reader belng directed to the
novel features, he may perhaps find it interesting and profis.
uble to examine for himself, In

MACHINE TOOLS,

the machinery depsrtment will have an unusually fine
display—to which, in our future reports, we shall take
occasion to aliude in detail. Woodworking machinery is
also well represented. We notice several portable engines
for farm use, and one especially, of English make (Ransome,
Sims, & Head, Ipswich), which has a farnace fitted to bum
straw and similar fuel. Two heavy drop hammers are in po-
sition, and there is a prospect of a good show of pumps.
Any further comment on the contents of this depariment
must, for the reason already given, be reserved for the
future.

THE MAIN BUILDING.

About the most prominent object on the mein floorisa
Jardine organ, a fine instrament of very powerful tone., Ad-
vantage is taken of that well known experiment in physics,
the hydrostatic pamdox, to drive the bellows. Water is
pumped up into a barrel on the roof, and thence it descends,
through a two inch pipe, a distance of 30 feet, moving s pis-
ton 4 inches in diameter over an 8 inch swroke. Near the
organ, the visitor will find a handsomely built cottage or
sammer house, covered entirely inside and ont with wood pa-
pering. This last is merely thin sheets or veneers of wood
attached to paper and applied to the wall in the same man.
ner as paper hangings. The effect is that of solid planks,
or of fine inlaid work. Almost every kind of wood is em-
ployed, and the results, when several varieties are con-
trasted, are very striking and elegant.

There is another houss in the fair, made entirely of pack.
ages of Hecker's flour. It encloses an area large enough for
the exhibitor to manipulate his cooking utensils over gas
stoves, and ase up bis building material in the manufacture
of excellent griddle cakes and waflles, which are freely dis.
tributed to visitors, This is & practical way of showing up
articles of food, which, to our minds, is far better than
loadiog peoplo down with circulars setting forth long sched.
ulesof “advantages.” Why do not the other ** coreal”
exhibitors follow the same plan?

The fair is especially rich this year in

HOUSEREEPFING ARTICLES,

o fact which will ensure its popularity, There is an logen.
fous grindstone which may be adapted to hold a polishing
wheel for plate, for knives, or for stalr rods, and will save a
world of hard rubbing. The stone Is horizontal snd has
boveled edges (adapting it excellently for sharpening mow-
ing machine knives), and its spindle is surrounded by a spir-
al into which a pawl, on a traveling slide actuated by aspring
treadle, ongages, The pawl on its downward motion only
acts upon the thread, and thus rotates the stone very swiftly

The silver plate manufacturers as usual show saveral cases
of fine ware; and the china dealors have a remarkably large
exhibit, including some specimens, from colebrated Europ
ean factorios, which will greatly interest loversof rare poree.
lain. The visitor will find a table covered with pails, dishes,
bowls, in fact every kind of vessel, made from paper. Thess
are very light and strong, and for many uses will be prefareed

to tip or wood.
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CARILLON MACHINES,

Most of our readers have heard church bells play tunes.
At one poriod such an arrangement was very common, and
on the Continent of Europe the system is brought to consid-
erable porfoction ; but in England. it is only within a recent

od that the employment of machinery for the production
of airs from church bells has become popular.

As the method ef producing tunes from church bells is
Dbut little understood, it will be well to preface our desorip-
tion of the mnchine we illustrate by a few words of expla
nation.

Church bells are caused to sound in two ways—either, that
is to say, by swinging them,
and so causing the clappers to
strike them;or by the aid of
hammers of various weights,
according to the size of the
bell, caused to rise and suf-
fered to fall on the bell. Peals
are rung by hand, the bells be-
ingswung; clocksalways strike
the bell with a hammer, the
bell being at rest. The bam-
mer is raised by a wire, which
pulls down the hammer 1ail,
the wire being worked by a
lever, the end of which is
caught by a cam on a revolving
barrel in the clock below. It
is obyious that if a number of
bells are sll fitted with ham-
mers, and the number of cams
is sufficiently great, and the
cams are properly arranged,
that & tune can be played by a
mere multiplication of the de-
vice by which a clock is made
to strike the hours on a single
bell.

The carillon machine embod
jes this arrangement, only, in
stead of cams, a number of
short pins are set in a revolv-
ing barrel, and these pins catch
the toes of levers connected by
wires with the hammer tails in
the bell chamber above. The
pins are set or pricked in pre-
cisely in the same way as the
little points in the barrel of a
musical box. If our readers
will bear the musical box in
mind, and fancy that the whole
is enormously enlarged, and
that the toes of the levers take
the place of the springs, the
arrangement will be quite clear.
Sach is the old fashioned, or,
as we may term it, positive car-
{lion machine: and its defects
are Very serious.

The hammer, after it has fal.
len, can only be lifted by the rotation of the barrel; and as
the time of dropping the bammer depends entirely on the
rotation of the Larrel, it is obvious that the barrel can only
revolve at a slow speed, and mach time is lost in lifting the
hammer. The result is that a rapid musical passage cannot
possibly be performed. Another result is that, when the
small bells, the high notes, come to be played, the barrel
meets with less resistance, and revolves faster than when it
has 10 deal with the deep notes and large bells. It follows
that the air is played out of time,

These difficulties are overcome by the invention of Messrs.
Gillett and Bland illostrated in the engraving—which explains
s principle, and not details. This principle we may call
negative. The hammers are always kept raised, and are
only allowed to drop by the ageney of the musical barrel.
The instant they fall they are Jifted again; and so long as
the lifting is accomplished quickly enough, the time of lift-
ing has nothing to do with the production of the air. That
is determined solely by the musical barrel, which, being ro-
leved of the work of lifting, has little or no strain on it,
can be made small and light, and will always revolve at the
same rate, and so insure that the tune shall be played in per.
foct time. It also follows that the most rapid passages can
be played with the greatest ease and precision.

The second engraving is intended to show the gear for work-
ing one hammer, It must be multiplied in proportion to the
sumber of hammers, but the parts are all repetitions of each
other. It will be understood that this engraving does not
show detalls, but simply illustrates s principle.

The muosical barrel, B, is set with pins in the usual way.
A in a cam wheel of very pecaliar construction, opersting a

lever, C, by what is, 1 all intents and purposes, a new me
chanical motion, the peculiarity of which is that, however
fast the cam whesl revolves, the tripping of the lever is
svolded. In all cases the outer end must be lifted to its full
hight befors the swinging plece, D, quits the cam. The lit-
tle spring roller, E, directa the tail, D, of the lever into the
cam space, and when thers it s prevented from coming out
agsin by a very simple and elegant little devies, by which
certalnty of action is sacured. At the other end of the lever
C,is a trip lever, F. This lever is pulled toward C by 2
spring, and whenever C ls thrown up by the cam wheel, F
selzes it and holds 1t up; but the wire to the bell hammer in

the tower above it I secured to the eye, G, 50 that, when D

Scientific Jmerican,

is 1ifted, the eye, G, being pulled down, the hammer is lifted.
The pins in the musical barrel, B, come against a step in F;
and a8 they pass by, they push F outwards and release C,
which immediately drops, and with it the hammer, so that
the instant a pin passes the step, F, a note is sounded. But
the moment D drops, it engages with A, which last revolves
av a very high speed, and D s incontinently flung up again,
and the hammer raised, and raised it remains until the next
pin, B, passes the step on F, and again & note is gtruck. It
will be seen, therefore, that, if we may use the phrase, B
has nothing to do but let off traps set continually by A; and
5o long as A sets the traps fast enough, B will let them off

GILLETT AND BLAND'S CARILLON MACHINE.

in correct time. But A revolves so fast and acts so power-
fully that it makes nothing of even a 3 cwt. hammer, much
less the little ones; and thus is obtained a facility of execu.
tion heretofore unknown in carillon machinery. We venture
to think that our readers will agree with us that such a car-
illon machine as we illustrate is about ss ingenious a combi-
nation of mechanism ns is to be met with in the range of the
arts,

Our large engraving shows a machine on this principle re-
cently put up in the parish church at Shoreditch, London, by
Messrs. Gillett and Bland. This plays fourteen tunes on
twelve bells—one of tho finest peals in Loodon, the tenor
weighing no less than 84 ewt. Two barrels are used, which
can be changed by hand. The peal ranges from CC to G,

Fig. 2.
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There are twenty-four loevers, two to each bell, to Insure fa-
cility in playing rapld passages without driving the cam
barrel too fast. The motive power is supplied by a waight
of 9 cwt., allowed to fall 72 feet, and wound up every twen.
ty-four hours. The performance of the machine leaves noth-
ing to be desired.

The corporation of Manchester have declded upon having
a groat clock and carillon for thalr magnificent new town
hall.  The clock In to strike the hours upon a bell of soven
tuns, and to chime the four quarters on alght bells, the time
to be shown upon four 16 fest lluminated dials. An auto.
matic gas apparatus will be fitted to the clock for turning
the gas up and down, and no constructed as to snit all sessons
of the year, The clock will nlso huve an slectric connsction
with the Royal Observatory at Greenwieh, The carillon ma-
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chine {8 to play thirty-one tunes—a fresh tune for every day
in the month—on seventeen bells weighing nltogether about
thirty tuns, and wi'l also bave barrels for changes similar to
ringlng a peal, and an ivory key board, the same as & piano.
forte, nttached to the machine, so that any musician can play
tunes upon the bells with the fingers as ensily ag playing o
pianoforte or organ. Taken altogether, this will by the
largest work of the kind in the Upited Kingdom, and wi)]
cost over £356,000.

Mound Explorations,

Dr. W, W. Ranney, of Lansing, lowa, communicates 14
the Journal, of that place, oy
interesting account of an ex.
amination, recently made by
himself and other parties, of
an ancient mound in Union
City township, Town,

The mound is not in the
form of the burisl mounds or
tuwmudi, but forms a circle, the
circumference of which is 700
feet. The ridge or elevation
averages about 25 feet in width,
leaving a circular inclosure 210
feet in dinmeter. The hight
of the ridge or mound is about
three or four feet from the
gsurface of the ground, On
opening it, pieces of broken
pottery, made of a bluish clay
and partially pulverized mus.
sel shells, were discovered;
stones, showing evidence of
having been used for henrths
or supports for the earthen
vessels while being used for
cooking food; collections of
fish scales, bones of buffalo,
deer, badger, bear, fish, and
birds; but no evidence of hu-
man bones. The long or mar-
row bones of all animals were
found broken or split, sup
posed to have been done for
the purpose of extracting the
marrow for feod, which cir-
cumstance is also noted in the
Kfokenmdddings, or kitchen
widdens, of Denmark. One
peculiarity noticed was that
in different locslities the or-
pamentation of the pottery
was dissimilar. For instance,
all found on one spot was or-
namented with horizontal cir-
cular rings; all found in an-
other place was ornsmented
with zigzag lines, and at an-
other, near by, they had the
same zigzag lines with dots in
the angles. This was account-
ed for by the supposition that each family had its own par-
ticular method of ornamentation, by which they recognized
their property. These vessels were quite capacious, the di-
ameter of one having been fourteen inches at the mouth.
About one and three quarter inches below the mouth they
abruptly widened out six inches all around, making the
largest diameter twenty-six inches. The bottoms had been
rounded in such a manner that they never tipped over; but
let them be set down as they might, they oscillated till they
finally, when still, sat in an upright position. For the pur-
pose of handling, the vessels were provided with handles on
two opposite sides.

Besides the beforementioned articles, copper ornaments,
one inch wide at the base and one and a half inches from
base to apex, were found, the form being the same as a per-
forated flat iron, as If to attach some additional ornament or
a string to fasten in the ear.

The conclusion was that the mound was once the habita-
tion of a community of families ; that huts or wigwams were
built in & cirele, and the piles of burnt stone unearthed re.
presented a hearth in a hut, on which the pottery sat while
cooking, and around each of which a separate family warmed
and fod themselves, and that each family had a separate dis-
tinct mark on thelr vessels by which they were known from
their neighbors in the next hut or wigwam.

The contral inclosure was used for thelr games, dancing,
and pleasure, and perhaps, in oase of attack from wild beasts
or their fellow men, a8 a place for the aged, the young, and
the women to fleo to whila the warriors met their encroach:
ments outside the circle of dwellings. Forty rods south were
found some 83 burial mounds or fumwudi, out of which were
procured parts of human skeletons.
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DEEP SEA SOUNDING BY PIANOFORTE WIRE.

The use of piano wire for deep wea sounding was first suc-
cessfully carrlod out by the celebrated physicist and electri-
clan, Sir Willlam Thomson, to whom belongs the merit of
its introduction,

Since that first attempt, the pianoforte wire has done ex-
cellent servico on submarine cable expoditions in various
parts of the world ; among other places, aoross the Atlantic,
across the Pacific—where Captain Belknap, U.8 N., found
depths excoeding 500 fathoms—and in South American wa-
ters, from Cubato the River Plate,

The sounding apparatus, as it is now fnished and sent
out by Mr, White, of Glasgow, Scotland, and as it is has
been used by the steamer Faraday on the Direct United States
(Messrs. Siemens’) Cable expedition, is
represented in the accompanying engra-
ving, which we extract from Engincer-
ing. It consists of a large light drum, A,
of galvanized sheet iron, on which the
wire is carefully colled. The free end of
this wire torminates in & stout galvanized
iron ring, &, and to this ring the sionker, ¢,

15 attachod by & hemp line, d, several fn.
thoms long, The interposition of the
line between the wire and sinker preo-
vents the wire from reaching the bottom,

Scientific American,

to rest.  The lnstantaneous porception of the bottom, even
at 50 great a dopth as 4,000 fathoms, when this rule is fol.
lowed, is very remarkavle. The sounding apparatus is best
fixed »o s to project beyond the bow or stern taffeail, In
order to take s sounding, the dram, A, is ran out to the end
of the rails, H H, where it admity of the sinker dropping
sheer into the sen. The sinker is then gently lowered by
tarning the handle of the drum until it touches the water,
when the indieator Is set at zero, Everything being ready
and the ship at rest, the handles of the drum are then un-
shipped, the check pawlof the drum Is unlocked, and the
wire runs rapidly out. When bottom Is reached, the indica-
tor is read off, and the hauling up is set about at once. The
wire is first supported from the framework by a yarn stop.

J
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HBroaking of a Vire Ladder.

By the breaking of a patent fireman’s Indder machine in
thin clty, daring s recent drill of the fire dopartment, three
men lost their lives, The machine consints of & combination
of Indders, which, by the tarning of winches, are quickly
elovated to an angular or parpendicalar position, the Iadders
sliding out one beyond the other, The unfortunste men
wore on the upper ladder, ninety feet from the ground, when
ono of the lower ladders gave way, and they were precipitated

to the pavement. Cause—bad material and bad workman-
ship.

Dietotic Effects of Water,
Certain experiments made by a French saran, with the
view of ascertalning how far the phos-
phate of lime in bone may be replaced
by other phiosphates, have been used by
Mr. W. J. Cooper to \llustrate how pro.
foundly the bodies of animals are in-
fluenced by the waters they drink. This
I8 an nspoct of the water question which
will be new to most people ; but there is
no doubt that the composition of the
body is materially influenced by the mi-
neral constituents of the fluids we ha.
bitually drink. The active effects of
several mineral waters upon the fanc-
tions are well known ; it is not so gene-

and the ring is heavy enough to keep the .._t;;..‘ ‘v
wire tight—thus kinking of the wire is H - - e
avolded. The circumference of the drum [ el Qn s "'"7""“2.‘.2,’.-. i
is one fathom, and an indicator, ¢, is fixed for Gusters

to the axle to indicate the number of re-
volutions of the drum, A slight correc-
tion, due to the thickness of wire on the
drum, hins therefore only to be applied to
the indicated number of turns in order to
glve the amount of wire paid out, or depth
of the sounding in fathoms.

In order to stop the drum immedintely

v

on the sinker reaching the bottom, the
brake, F F, Is employed. It consists of
a friction cord attached at one end to the
framework of the apparatus, and passing
over & secondary groove on the circum-
ference of the drum, A, the other end be-
ing weighted at g. By means of this break
the increased pull on the wire, due to the amount of it paid
out, is to be more than counteracted, o that the drum will re-
volve by a pull on the wire due to something less than the
wolght of the sinker. For, in this case, when the sinker is
supported by the bottom, there will be & friction on the drum,
bringing it torest. The weights, g, have, therefore, to be
applied gradually, as the wire runs out. The rule adopted
in practice is vo apply resistance, always exceeding by 10
1bs. the weight of the wire out. Then, the sinker being 34
1bs., we have 24 1bs. weight left for the moving force. This
is awply sufficient to give a very rapid descent, so that in
the course of half an hour the bottom will be reached at a
depth of 2,000 or 5,000 fathoms. The person in charge
watches a counter (the indicator, ¢), and for every 250 fa-
thoms (that is, every 250 turns of the wheel) he adds such
weight tothe brake cord asshall add 3 1bs. to the force with
which the sounding wheel resists the egress of the wire.
That makes 12 1bs. added to the brake resistance for every
1,000 fathoms of wire run out. The weight of every 1,000
fathoms of wire in air is 143} Ibs.

In water, therefore, the weight is about 12 1bs. ; so that
if the weight is added at the rate indicated, the rule will
be fulfilled. Soit is arranged that, when the 34 lbs. weight
reaches the bottom, instead of there being a pull, or a mo-
ving force of 24 1bs. on the wire, tending to draw it through
the water, there will suddenly come to be a resistance of 10
1bs, against the motion. A turn or two and the drum comes

Jaf&s
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WHITE'S DEEP SEA SOUNDING APPARATUS,

per, or isheld by & couple of men with canvas or leather
protection for their hands. The drum is then run inboard
again, and the wire is led over } circumference of the caster
pulley, I, then passed over the auxiliary hauling-in pulley,
K, o0 as to make § or 1} wurns before it is coiled on the drum.

The tube in the end of the sinker, if fitted witha valve
door, brings up a specimen of the bottom. As the wire
comes in, it may be partially dried by rubbiog it with &
piece of canvas; and as it is being coiled on the drum, to pre-
serve it from rusting it is drenched occasionally with oil.
When not in use the drum is kept in a bath of oil. It was
formerly the custom to apply s solution of caustic soda in
the same way, but the oil has superseded it.

This is the complete apparatus for deep sea sounding, but
a simpler affair will suffice for soundings of even 1,000 fa-
thoms, and especially for flying soundings from telegraph or
mail steamers approaching land, With the wire three men
can do the work in a small fraction of the time; the sounding
is surer, forthe wire goes down very sheer; and ditficult ma-
neeuvering of the ship in rough tides, to keep her over the
line, isavoided during hauling in, because the lateral friction
of the wire to its passage through the water is so small com-
pared to that of the hempen line. A sounding in 2,500 fa-
thoms, which would engage several men and a donkey en-
gine, require very alcrt handling of the ship, and occupy
from four to five hours, can now be done by three men in the
space of about forty minutes.

rally known that water from artesian
wells, so pure from organiec pollution,

gy 5 i 'wl:;.— sometimes contains sulphate of magne-
~s ot {b“‘a sia and other salts to such s degree as to

7 be positively Injurious. On the other

) hand, in some districts in Holland whers

d: there is only raln water to be obtained

for drinking purposes, softening and
distortion of the bones are frequent.
That, as shown by the experiments re-
ferrad to by Mr, Cooper, the use of na-
tural waters may tond to alter the struc-
ture of our bodies, introduces another
element into the much vexed question
88 to the proper source whence to draw
the supplies of potable water for towns,
by showing that the inorganic impuri-
ties of water are of more importance to health than they
have been usually considered ; while it lends support to the
opinion that the same conditions have something to do with
the goitre and other glandular affections endemic over cer-
tain regions.

ENGINEERING IN NEW ZEALAND.

We publish herewith a view of a bridge, designed by Mr.
J. Millar, of Dunedin, New Zealand, to carry the Otago
Great Northern Trunk Railway over the Waitaki, a river of
great width, and liable to considerable variation in depth of
water. The bridge consists of 28 bays, each of 133 feet
from center to center of piers. On one side an extra span of
45 feet leads the general road traffic upon the bridge, as
shown, the rail level being on the top, and the road level at
the bottom, of the Warren girders, which compose the long
structare. The river, which is, in times of low water, re.
duced so much in volume that the bed is exposed in banks
of shingle, as shown in the engraving, is greatly flooded at
the season when the snow melts from the mountains, and
passes down in torrents. At such times the width of the
river is increased to a mile, and the water rises toa level
within 5 feet of the level of the bridge.

Hare should never be put in mortar until a few days
before the material is used, as the lime will socon destroy
it
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‘the most powerful explosive in use. In
ting, whore very violent effects are required, it
others. lu spite of the many accidents that
1 with it, It has been found to be so valuable
has steadily and largely increased.

s
is liquid form Is & disadvantage, except under favorable

J  circumstances, as when made at the place where it is to be

em 1t, however, foriwus the essentinl ingredient in a
pumberof solid mixtures, which will be taken up farthor on.
When used in blasting or similar work, it is usually put in
tin cans or cartridge cascs,

Since nitro-glyoerin is so readily detonated, it has the ad-
vantage of not requiring strong confinement. Even when
freely exposed,it will exert violent effects, such as broaking
masses of rock or blocks of iron. So, in blasting, it re-
quires but little tamping. Loose sand or water is entirely
sufficient.

The relative force of nitro-glycerin is not easily esti-
mated, since the effect produced depends greatly on tho cir-
cumstances. Thus, a charge of nitro-glycerin in wet sand
or any soft material will exercise but a slight effect, while
the same charge will shatter many tuns of the hardest rock
In the former case much more sand would be thrown out
by a slower explosion, which would gradually move it, than
by the sudden violent shock of the witro-glycerin, which
would only compress the materinl immediately about it. But
in the hard rock, the sndden explosion 1s much more effect
ive than the same amount of force more slowly applied.
Roughly, it may be said that nitro giycerin is eight times as
powerful ns gunpowder, woight for weight.

Products of decomposition: On explosion, nitro.glycerin is
resolved entirely into the gases carbonic anhydride, water,
nitrogen, and oxygen, the last named appearing only in small
quantity. Il explosion is imperfectly accomplished, oxides
of nitrogen are formed, and the total quantity of gasis les-
sened. I fully exploded, no disagreeable or poisonons gases
are given off,

NITRO-GLYCERIN PREPARATIONS.

The explosive proparations containing nitro-glycerin will
be taken up in this place, since they are but forms in which
nitro-glycerin itself is presented for usa. Their explosive
power is derived from the nitro-glycerin in them; so that
they are not explosive mixtures in the sense in which that
term has been employed in these pages.

Inall of them nitro.glycerin is present as nitro-glycerin,
but it is mixed with some absorbent substance or vehicle. In
this way a solid or semi-solld substance is obtained, which is
muach more convenient and saferto use than the liquid itself.

DYNAMITE.

In dynamite, tho absorbent is usually a natural silicious
earth. Deposits of this silicious earth are found in many
places, notably in Hanover. From the Hanover earth, the
origioal dynawite was made. This silicious earth, or Kiesel-
guhr, Is a fine white powder, composed of the skeletons of
microscopic animuls (infusoria). It has a high absorptive
power, being capable of taking up from two to three times
its weight of nitro-glycerin without becoming pasty.

Artificially prepared silica has been proposed by the writer
as & substitute for the natural earth, and has been used at
Newport with good results. This silica is prepared by
precipitating it from a solution of sodium silicate (water-
glass) by sulphuric acid, washing, anddrying. Its absorbent
power is a little less than thet of the natural earth, but it re-
tains the nitro-glycerin very well.

The process of making dynamite is very simple. The ni-
tro-glycerin is mixed with the dry, fine powder in a leaden
vessal with wooden spatulas,

Dynamite has s brown color, and resembles in appearance
moist brown sugar. It usually contains from sixty to sev-
enty-five per cent of nitro-glycerin. In this country, dynam.
ite is made and sold under the nume of giant powder.

The explosive properties of dynamite are those of the
nitro-glycerin contained in it, as the absorbent is an inert
body. It freezes at the same temperature as its nitro.gly-
cerin, 10 & white mass. If solidly frozen, it cannot be fired ;
but if looss and pulveralent, it can be exploded, although
with diminished violence. It can be thawed by placiog the
vessel containing it in hot water.

The keeping qualities of dypamite are those of the nitro
glycerin it is made from. It is safer becauss it avoids the
liquid condition. and from its softness it will bear blows
mach better. Exudation must be guarded agsinst. There.
fore, it must not contain too much nitro.glycerin, especially
if it is liable to be exposed 10 comparatively Ligh tewpers.
tares, which tend to make the nitro.glycerin more fluid, and
corsequently less easily retained.

The firing point of dynamite is the same as of its nitro.gly-
cerin. If flame is applied w0 it, it takes fire and burns with
& strong fame, leaving & residue of silica. It Iy not sensi.
tive to friction or moderate percussion.

Mode of firing: Dynamite is fired by a fulminate fuse,
Guapowder will fire it, but not with certsinty, and the effect
obtained is much less than when the stroanger agont s om-
ployed.

Use and relative foree: Dynamite is the best of the nitro.
glycerin prepurations, and Is indeed the best form in which
nitro.glycerin can be used. It has earned s good reputation
for mafety, In spite of the horror usually excited by nitro
glycarin, or anything connected with it. It containg more
of the sxplosive agent than the other nitro.glycorin prepara.
tlons, wod is therefore stronger.  Safer than the liquid nitro.
glycerin, from |w mechanical condition, it is not complionted
by the admixture of substances which may exercise injurl.
oun effvoty,

Scieatific American,

It is used for blasting and other purposes instead of nitro-
glycerin. It is now extensively employed In mining and
quarrying with excellent results, and its use is constantly
increasing. Much more effective than powder, it is practi-
cally safer, since it is not liable to explosion by sparks or
flames, Carelessness is therefore less likely to be followed by
accldent. Formilitary purposes, also, itis largely employed.
The explosive force of dynnmite is, of course, that of the
nitro.glycerin contained in it. If it containg seventy-five
per cont, its comparative force may then bo approximately
statod at six times that of gunpowder, weight for weight,
DYNAMITE NO, 2,

Dynamite proper contains only nitro.glycerin and the sili-
clous absorbent. Mixtures containing other substances are
sometimes included under the same name.  The troe dynam-
ite is often called dynamite No. 1, and the others dynsm-
ite No. 2, ete., or receive fanciful names, All these mixtures
contain less nitro-glycerin than the No. 1, so that they cost
less per pound, but of course they are proportionately less
powerful, Possibly they may sometimes be of use.

The following are varieties of No, 2 dynamite made in
England, according to the report of the Select Committee of
House of Commons on explosive substances, June 26, 1874:

Per cent, Peor cent,

Niteato of soda.............. 6000 | Nitrato of potush..... .... 100
IRIRITITI 2T s Fos r&e T8 s s ban <100 | FPAYRMIN, oy vivoveinn, sxddnannve 100
Charcoal or conl dust....... 400 | CHANOORL: o vvanisadsvsianesise 10°00
Nitro.glycorin. . ..o.oooinnan 2000 | Nitroglyecorin .....coov vove 18+00
100-00 10000

It is hard to see any advantage in these mixtures except
that they are cheaper, and might be applied to uses where
the great violence of the larger amount of nitro-glycerin is
not needed, and yet a sharper explosive than powder is
wanted. It is improbable that any useful effect is ubtained
from any other ingredient than the nitro-glycerin. Those
containing deliquescent salts (nitrate of soda, for example)
are objectionable from their liability to exudation. All of
them will be injured by water, which dissolves the salts,
which are the principal ingredients,
It is oasy to see that the number of such mixtures that
might be wade is very great, for almost any dry salt or pow-
der may be taken as an absorbent.* No special value would
attach to any of them. The only requisites would be that
the absorbents should not exert any injurious action, and
that no more nitro-glycerin should be present than could be
perfectly retained at the highest temperature that would
probably be experienced,
Many of these mixtures have been proposed and made,
but it is undesirable at the present time to touch upon more
than a fow of the most prominent, which will serve as ex.
amples.

LITHOFRACTEUR.
Lithofracteur is a mixture which, according to Trauzl, has
the composition :

Per cent,
L R i R S Y 5200
e e R R A T Ty e T e 3000
(2 A e S e RS T L X T T s 2w
BOGR BRIDBAY. . ... oot dvs e b ac o r oy s o b os 400
B I A R e e s E e IR S PO PR s A oen 200100

or barium salt is used, and variations made in the quantity
of nitro-glycerin present. Like all the nitro-glycerin prepa-
rations, lithofracteur has no necessarily definite composition,
being merely & mixture made according to the caprice of the
manufacturers, as shown by expecriments with lithofracteur
in Englund by a special committee. Experiments in 1872
with a lithofractear containing 067 per cent of nitro-glycer-
in showed great liability to exudation. In 1878 the manu-
facturers submitted another sample of 47'5 per cent, which,
of course, retained the nitro-glycerin much better.

This preparation is made by Krebs Brothers & Co., in Col-
ogne, and has been used to some extent in Europe. Itis
claimed by the makers that the other substances (coal, salt-
peter, and sulphur), mixed with the nitro.glycerin, increase
the quantity of gas delivered, and, therefore, the explosive
force. This is not, however, correct. Nitro.glycerin is so
sudden in its explosion that nothing can be added to it from
the slower burning of any of the other combustible ingredi-
ents, which are present in comparatively small amount, and
in bad proportions. Neither does the presence of these sub-
stances sdd anything to the safety of the mixture, They
tend to lower its firing point, and render it more easily ex-
ploded.

Lithofrasteur must be regarded as inferior to dynamite
proper, ospecially for military purposes. It is much more
liable to exudation.

The mixtures known in this country as giant powder No.
2, rend.rock, ote, and those already spoken of under the head
of dynamite No, 2, are similar to lithofractenr; but in them
the siliclous earth is genorally omitted.

DUALIN,

Dualin is & mixture made by Carl Dittmar, & Prussian, of
nitro.glycorin, sawdust, and saltpeter, in about the propor-
tions :

Per cont,

Nitro-glyocorin, . oo

TIDG SRWAUIE: ¢ 5=« 900 s os oxcweday b ssFTREL 0w

Saltpetor, . 20
100:00 (Trauzl.)

* During the slege of Paris. to 180, nitroglyoerin and dynamite wore made
In the ity In considerablo quantity for military purposes. The glycerin was
ohtatned from the oandie factories, but of oourss the slllolous earth was 1n-
attainable, Many exporiments wore madoe to discaver 0d abmorbent,
Pulvarized briok, tripolt, eharcoal, magnosis, chalk, I.mp‘bmk. aud othors
were releotod ax not possessing suficlent sbsorptive powers, Floally, the
ashoof the cosl used for gas-making wun UEupon, TUls was s white powder
uvu ::l'yI u":;m r'ulmllol‘ uln':mlln|u’n ul'l;nlc.u'nl capabilo of taking up twice ita

HIROL OFf nitro-glycorin, without bedsomin, J . mad:
was oalled dynamite, A SRR IRt "
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This preparation is also inferior to dynamite. The saw.
dust and saltpeter have much less absorptive power than the
silicious earth, and retain the nitro.glycerin comparatively
feebly. Its firing point is said to be considerably lower than
that of dynamite. Also, its lower specific gravity is a draw.
back.— Professor Hill's** Notes.”

PRACTICAL MECHANISM.

BY JOSHUA ROSE.

Nosnen XXX11.

BORING BARS AND TOOLS.

A very important consideration with referencetoboﬂn‘
bars is the position which the cutters should occupy towards
the head or the body of the bar. We have already been over
the same ground with reference to parting or grooving tools
for lathe work, cutting tools for planing work, and cutters
for cutting out holes of a large dinmeter in boiler plates ; but
there are o many prinelples involved in the shape and hold.-
ing position of catting tools, so many variations, and so many
izstances in which the reasons for the adoption or variation
of aprinciple are not obvious, thut it is of vital importance
to specify, in the cuse of each tool, its precise shape and
position of application, together with the reasons therefor:
the field of application being so extensive that the memory
can hardly be relied upon.

A careful survey of all the tools thus far treated upon
will disclose that, in each case wherein the cutting edge
stands in advancs (in the direction in which the tool is moving
or, if the work move, in the direction of the metal to be cus)
of the fulerum upon which the tool is held, the springing
of the tool causes it to dig into the work, deepening the cut,
and in most cases causing the tool point or cutting edge to
break ; while in every instance this defect has been cured
(upon twols linble to spring) by so bending or placing the
tool that the fulecrum upon which it was held stood in ad-
vance of the cutting edge; and these rules are so universal
that it may be said that pushing a tool renders it liable o
spring into the work, and pulling it or dragging it enables
it to take a greater cut and to spring away from excessive
duty; and thus the latter prevents breakage and excessive
spring, because, when the spring deepens the cut, it increas-
es proportionally the causes of the spring, and creates a con-
tention between the strength of the tool and the driving
power of the machine, resulting in & victory for the one or
the other, unless the work itself should give way, either by
springing away from the tool and bending, or forcing it from
the lathe centers or from the clamps which hold it
For instance, in Fig. 185, is shown A, a boring bar; B B

is the sliding head; C C is the bore of the cylinder, and 1,
2, and 3 are tools in the positions shown. D D D are pro-
jections in the bore of the cylinder, causivg an excessive
amount of duty to be placed upon the cutters, as sometimes
occurs when a cut of medium depth has been started.
Such & cut increases on one side of the bore of the work
until, becoming excessive, it causes the bar to tremble
snd the cutters to chatter, In such a case, tool and position
No. 1 would not be relieved of any duty, though it spring
to a cousiderable degree; because the bar would spring in
the direction denoted by the dotted line and arrow, E, while
the spring of the tool itself would be in the direction of the
dotted line, F. The tendency of the springof the bar is 1o
force the tool deeper into the cut instead of relleving it,
while the tendency of the spring of the tool will scarcely af.
fect the depth of the cut. Tool and position No. 2 would
cause the bar to spring in the direction of the dotted line and
arrow, G, and the tool itself to spring in the direction of H,
the spring of the bar being in a direction to increass, and
that of the tool to diminish, the cut. Tool and position No,
3 would, however, place the spring of the bar in a direction
which would scurcely affoct the depth of the cut, while the
spring of the tool itself would be in a direction to give de-
cided relief by spri away from its excessive duty, It
must be borne in d that oven s stout barof medium
length will spring considerably from an ordinary roughing:
out cut, though the Istter be of an equal depth all round the
bore und from end to end of the work. Position No, 8, In
Fig. 185, thev, is decldedly preferable for the roughing-out
cuts. In the finishing cuts, which should bo very light ones,
neither the bar nor the tool are 5o much affected by spring-
ing; but even lere position No. § maintains its superiority,
because, tho tool being pulled, It operates somewhat ns s sora-
per (though it may be askeen in shapeas the other tools), and
hence it cuts more smoothly. It possesses, it Is true, the

ther out from the holding clamp, and the tool Is ho,he"'m!)gp

apt to spring ; and in cases where the diameter of the l]lﬂm K
Ry

-y .4“:...—

defoct that the distance from the cutting point stands fur




OCTOBER 2, 1875.]

Scientific Qmerican,

head Is much loss than that of the hole t5 be bored, this de. '
fock may possoss Importance, and then position No., 2 may be
preferablo; but it is an error to ‘employ a bar of small diam.
etor compared to that of the work.

To obtain the very best and most rapld result, there should
be but little space between the sliding hoad and the bore of
the work ; the bar itself should be as stout us is practicable,
leaving thoe sliding head of sufficient strength: and if the
bar revolves in journals, these should be of large dinmeter
and with ample facilities for taking up bath the diametrical
and end play of the boxes, since the one steadies the bar
while it is performing boring duty, and the other while itis
faclog off end faces, as for cylinder cover joints. The
feed of a boring bar, which is slight in comparison to its
duty, will range at from 80 to 40 revolutions to an inch of
‘tnnl: while that of a stout bar, held in large and closely
fitting journals, may be about 20 revolutions por inch of tool
Aravel for roughing-ont ecuts, and 4 revolutions per inch of
‘travel for finishing cuts, which muy bo mado to leave the
work very smooth indeed.

The tools employed for the roughing cuts should not bave
a broad cutting surface, and should have a little frontrake,
as shown in Fig. 136, A belng the cuttiog corner. For the

q.136.
Y
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finishing cuts, the same tool may be employed, the end be-
ing ground to have a broad level cutting surface along the

edge, B, as shown in Fig. 187. These tools should be made | &

g

I

of the best quality of steel, and hardened right out, that is
to say, not tempered at all.

The lip or top rake must, in case the bar should tremble
during the finishiog cut, be ground off, leaving the face level ;
and if, from the bar being too slight for its duty, it should
still sither chstter or jar, it will pay best to reduce the revo-
lutions pet minute of the bar, keeping the feed as coarse as
possible, which will give the best results in a given time.
In cases where, from the escessive length and smallness of
the bar, it Is difficult to prevent it from springing, the cut-
ters must be made as in Fig. 138, having no lip, and but a

¢ N
e
\

,g
¢

small amount of cutting surface; and the corner, A, should
be beveled off as shown. Under these conditions, the tool is
the least likely to chatter or to spring into the cut, especial-
Iy if held in position No. 8, in Fig. 185; for a teol which
would jar violently in position No. 1, would eut smoothly
and well if held in position No. 8.

The shape of the cutting corner of & catter depends en-
tirely upon the position of its clearance or rake. If the edge
forming the dismeter has no clearance upon it, the cutting
being performed by the end edges, the cutter may be left
with & square, slightly rounded, or beveled corner: but if
the cutter have ~learance on its outside or diametrical edge,
as shown on the cuttersin Fig. 185, the cutting corner should
be beveled or rounded off, otherwise it will jar in taking a
roughing cut, and chbatter in taking s moderate cat. The
prineiple Is that beveling off the front edge of the catter,
as shown in Fig. 188, tends greatly to counteract s disposi-
vlon to either jarring or chattering, especinlly as applied to
brass work.

The only other precaution which can be taken to prevent,
in exceptional cases, the spring of a boring bar in to provide
s beating st each ond of the work, as, for instance, by bolt.
ing 10 the end of the work four iron plates, the ends being
hollowed to fit the bar, and being so adjusted as 1o barely
touch it; s0 that, while the bar will not ‘be sprung by the
plates, yot, if it tends to spring out of true, it will be pre-
vented from doing 8o by coutact with the hollow onds of the
plates, which latter should have & wide bearing and be kept
wall lubricated.

14 sometimes happons that, from play in the journals of
the machine, or from other causes, a boring bar will jar or
chatter at the commencement of & bore, and will gradually
coane 10 do 30 s the cut proceeds and the cutter gots & broad.-
or bearing upon the work. Especially i thix liable to occar
in using cutters having no clearance on the dlametrical edge;
because, 80 soon as such & cutter has entered the bore for »

ahort distance, the diamotrical odge (fitting elosely to the
bore) nets as a guide to steady the cutter. If, however, the
cuttor has such cloarance, the only percoptible reason s that
the chattering ceases as soon as the cutting edge of the tool
or cutter has lost its fiberous edges. The natural remedy for
this would appear to be to apply the ollstone ; this, however,
will either have no offect ghminke matters worse. It s, in-
deed, a far better plan to take the tool (after grinding) and
rub the cutting edge into a plece of soft wood, and to apply
oil to the tool during it first two or three cutting revolu-
tions. The application of oll will often remedy a alight
existing chattering of a boring bar, but it ix an 'nxpcdlonl
to be avoided, if possible, since the dinmeter or bore cut with
oil will vary from that cut dry, the latter boing a trifle the
larger.

The considerations, therofore, which determine the shnpe
of a cutter to be employed aro as follows * Cutters for uye on
a certain and unvarying size of bore should have no clear:
ance on the dinmetrical edges, the cutting belng porformed
by the eénd edge only. Cutters intended to be adjusted to
suit bores of varying diameter should have clearance on the
end and on the dismetrical edges. For use on brass work,
the cutting crown should be rounded off, and there should
be no lip given to the cutting edge. For wrought iron, the
cutter should be lipped, and oil or soapy water should bo
supplied to it during the operation. A slight lip should be
given to cutters for use on cast iron, unless, from slightness
in the bar or other causes, there is u tendency to jarring, in
which case no lip or front rake should be given,

SMALL BORING DAKS,

In boring work chueked and revolyed in the lathe, such,
for instance, as axle boxes for locomotives, the boring
shown in Fig. 130 is an excellent tool. A represents a cut-
ter head, which slides along, at a close working fit, upon the
bar, D D, and i¢ provided with the cutters, B B B, whichare

fastened into slots provided in the head, A, by the keys

length, the remainder being plain, to fit the sliding head.
One end is squared 1o receive a wrench, which, resting
against the bed of the lathe. prevents the bar from revolving
upon the lathe center, F F, by which the bar is held in the
lathe. G G G are plsin washers, provided to make up the
distance between the thread and plain part of the bar, in
cases where the sliding head, A, requires considerable late-
ral movement, there being more or fewer washers employed
according to the distance along which the sliding head is re-
quired to move. The edges of these washers are chamfered
off to prevent them from burring easil . To feed the cut-
ters, the nut, H, is screwed up with a wrench.

The cotter head, A, is provided in its bore with two fea-
thers, which siide in grooves provided in the bar, D D, thus
preventing the head from revolving upon the bar. It isob-
vious that this bar will, in consequence of its rigidity, take
out & much heavier cut than would ba possible with any bo-
ring tool, and furthermore that, there being four cutters,
they can be fed up four times as fast as would be possible
with a single tool or cutter. Care must, bowever, be exer.
clsed to so set the cutters that they will all project true ra-
dially, so that the depth of cut taken by each will be erqual,
or practically so: otherwise the feeding cannot progress any
faster than if one cutter only were employed. For use on
bores of & standard size, the cutters may bemade with a pro-
jecting feather, fitting into a groove provided in the head to
receive it, as shown in Fig. 140, which shows the boring bar
and head, the nutsand wash-
ers being removed. A A A
A represent the cutters, B
the bar, C C the sliding head,
and D D D D the keys which
fasten the cutters in the head.
The cutters should be fitted
to their places, and each
marked to its placo; so that,
if the keyways should vary
a little in thelr radias from
the center of the bar, they
will nevertheloss be trae
when in use, if always placed
{n the slot in which they were turned up when made. By
fitting in soveral sots of cutters and turniog them op 1o
standard sizes, correctoess in the size of bore may be at all
times insured, and the feeding may be performed very fast
indeed,

Fu H0.
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BORING TOOL HOLDENS,

For uso on holes 100 small to adwmit of a bar haviog a sli
ding bead, which are usually bored with a slide rost tool, a
boring tool holder may be employed to great advantage.
Such an appliance is shown in Fig, 141, A representing a
round bar shaped at the end, B, to fit inwo the tool post of
the slide rest, and having & groove across the diameter of the

end, C D, 1o recelve a short tool. The slot and tool may be

—— ——

shown. The bar, D D, has & thread cut upon part of its

213
either square or V.shaped, the tool being locked by a wedge,
It s obvious that, instend of shaping the end, B, as shown,
the bar may be held (if the slide rest hesd is provided with
clamp instead of a 100l post) by two diametrically opposite
flat faces. For use in holes of from two to eight inches bore,
such an appliance is invalaable, especially if the hole to be
bored is of unasusl depth ; beeause the bar may be made
very stout in proportion to the size of the bole, and will,
shenforo, stand a depth of cut avd a rate of feed totally
impracticable with an ordinary boring tool, and will net
spring away townrds the back end of the bole, as boring

n'g.m.
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tools are apt to do. Furthermore, the cutting tools, being
small, are easily forged, ground up, and renewed when worn
out; and the bar maintains its original length, which may
be made to suit the depth of hole required to be bored : while
n boring tool becomes shorter each time it requires reforg-
ing.

The shape of the cutting tool may be as shown at D, Fig. 141,
or such other as the nature of the duty may require. For
truing out broad recesses in large work, the slot in the end,
C D, may be made large enough to receive two teols, one to
turn the inside and the other the outside of the recess.

For use upon holes of a large bore, or upon outside work,
in which the tool requires to stand out far from the slide
rest, the tool holder shown in Fig. 142 should be employed,

the tool box, A A, being long enough to receive two of the
set screws, B.

The Value of Vivisection,

While the practice of vivisection cannot be defended when
the torture is inflicted on lower animals, simply to exhibit
truths already fully settled and demonstrated, its utility in
original investigation cannot be contradicted. This is smply
proved by the results to which it has lead. In sumwing up
the benefits to practical medicine accruing from vivisection,
in a speech recently delivered before the British Medical As-
sociation, the president of that body, Sir Robert Christison,
noted among others the following:

By means of the most extended series of vivisection on
record, Orfils placed toxicology on a sclentific basis, and gave
to the world a knowledge of the action of poisons which has
been directly instrumental in saving thousands of lives. To
experimentation on animals as to the nutritive value of zon.
nitrogenous substances, the goodly fellowship of anti-vivi.
sectionists who have a tendency to gout or gravel owe the
nceurate dietetic treatwent of their ailmeonts. Sir Robert
himself discovered through viviseotions the mode in which
oxalic acid poisons, and the means of counteracting its effects;
determined the rapidity of setion of prussic acid ; ascortained
by experiment, first upon himself and subsequently upon ani-
mals, the physiological and toxie effectsof Calabar bean, now
largely and usefully ewployed in medicine; in an important
medico-legal case he established the guilt of the accused by
proving upon animals the fatal action of laburouw bark, the
substance administered, the effects of which had wot pre.
viously been investigated.

To Sportsmen and Hunters,
The editor of the Forest and Stream annonnces the estab.
lishment of a most interesting exhibition st the Centennial
Exposition, 10 be held In Phlladelphin next year, where
he intends to show s genuine cawp in the forest, with o
runnicg stream—shelter tents, » veritable Indian bireh wig-
wam, canoes, eto , ete. Every department will be complete,
and genuine Indlans snd trappers have already been en
gaged 1o superintend each one. Anything that comes within
the province of his Interesting journal will be welcowe to &
place, whother old relics or new inventions, things useful or
ornamental, boats, guns, rods, dog collars, camp utensils,
life preservers, bear traps, snow shoes, lariats, wigwams,
buckskin suits, wampum belts, portable stoves, Indian
scalps, pel‘s and bornw, jack lamps, moccasins, tents, rabber
goods, stable furniture, rare birds snd animals, fruits and
plants, trolling tackle, bats and balls, billiard tables, aqua.
riums, and cartridge bolts,
-

RecextLy, off Wicklow, Ireland, the British ironclad
Iron Duke ran into and sunk the ironclad Vanguard. cn't
fog. Both ships wereof 6,000 tuns bunden, plated wilh |
inch iron, and carried 14 guns each, No lives were lost.
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~ IMPROVED ADDING PENCIL,
We illustrate herewith an ingenious and quite useful in.
vention, the object of which is to facilitate the labor of ac.
conntants in adding up long columns of figures, Itis a mi

machine, which performs its work whb[
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’dp of the glass. Window sashes, such as are used for Iy correct, and one cause, and that perhaps the most prolific
| eabin windows or skylights, will answer the purpose as well | of boller explosions, the false gage, is rendered impossible,

| an shoots of glass, care being taken to cut away the framing,
| %0 as to make wood and glass, on the underside, level.

The ususl method of testing gages, by means of the test
gage and pump, is relinble only so far as the test gage

The device is exposed to the sun, and the effect of the rays | itself is free from error; it is not an absolute trial of the in.

{lin. der examination, asis claimed to be the case
unfailing sccurscy and without requiring any thought on  Is to evaporate the water, which condenses on the under  strument un 5
the part of the operator, other than that involved in noting | side of the glass, flows down into the channel, and Is caught | when the novel device, represented in the aonexed engre-

that a pointer points to the proper figure to
be added. In shape it resembles a pencil,
being no larger, and as oasily manipula.
ted.

As shown in the hand in the engraving,
the device has & metal case which is pro.
vided with a longitudinalslot. Within the
case, represented in section in Fig. 2, is a
cylinder, A, grooved spirally, and having
figures, marked beside the grooves, ranging
from 1 to 700, this last number being con-
sidered as probably as large as any one
column of figures in a ledger will aggre.
gate. In the groove, which serves us a
guide, is an indicator, B. Below the cy
linder is a pinion, C, the teeth of which
enter similar teeth on the lower edge of the
cylinder, so that when the pinion is turned
the cylinder rotates within the case. The
pointer of the pencil is connected, inside the
case, with arack, D, upon which is an in-
dieator, E, working in a separate slot and
ranging along a scale marked with the di-
gits. The teoth of the rack engage with a
wheel attached to the pinion when the
rack is pushed up, but not when the rack
is forced down by the reaction of the spiral
spring within the cylinder,

In addiog a column of figures, the operas
tor presses the point upon the first number
until & corresponding number is noted by
the digit indicator, E; thus, in the engra.
ving, the point is pressing on 5, and thein.
dicator shows the same number, This, of
course, involves the pushing up of the rack and the turning
of the pinion, the revolution of the cylinder, and the conse-
quent guiding of the indicator, B, a short distance up the
spiral groove, said distance being in proportion to the total
length of the spiral groove, a5 6 to 700. The operator then
raises his point, the spring forces the rack back, without
turning the cylinder, so that the digit indicator returns to
0, while the upper indicator remains at 5. The next figure,
8, in the column is tonched, and the digit indicator is carried
to 6, the upper indicator is carried forward as before, but
starts from its present location, namely, 5, so that at the end
of its movement it will have traversed a total distance of 11,
denoted by the numbers placed on the cylinder. Thisopera
tion is repeated for every figure of the column ; and when all
bave been touched, their sum is shown by the position of
the indicator, B. By tarning the piece, F, and rotating the
cylinder in the opposite direction, the indicator, B, is now
carried back 10 zero, ready to begin a new column ; or if there
be any number to carry from one column to another, instead
of being set back to zero, it is adjusted to that number, so
that that is added in, &s it should be, with the next sum.

It will be seen that there is simply no possibility of error
in the operation, unless the user deliberately sets the digit
indicator, E, to the wrong number. A litile practice will
enable him 10 cause that indicator, however, to stop at the
right figure almost instantly, so that the columun will be cast
up nearly as quickly as he can touch the separate figures,
and, as claimed by the inventor, much quicker than the ave-
rage arithmetician can perform the same mentally, Inter.
ruption during the computation is noannoyance, and, indeed,
the motion may proceed almost mechsnically while engaged
in conversation. Or he may stop work in the middleof a
eolumn, astend to other matters, and resume it after any
period of time. So long as the pencil is not altered in the
interval, the resulis will be absolutely correct.

Patent pending through the Scientific American Patent
Agency. to Messrs. Marshall M. Smith and Fletcher W,
Potts, of Verdi, Washoe county, Nevada. Patents are also
being secured in foreign countries. For exclusive right for
United States, Siate rights, and other particulars, the inven
tors may be addressed as above stated.

CHANGING BALT WATER TO FRESH,
A gimple device is described in Les Mondes for changing
sen water into drinkeble wator, which deserves to be widely
known, and which might be the means of saving an immense
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amount of suffering to people wreoked at yes, The DOCESHATY
portions conld easily be got together befors abandoning n
ship and takingto araft. The engraving glven herewith, pre

pared from the description, will render the Intter more clenr,
A shallow box, A, Is made, 14 feot long, 2 feet broad, and
about 0§ Inchies deep. The sides nre no inclr or more thick
and well caulked. Into this, salt water In poured 1o xn ineh in
depth, and glass, 13, is 1ald over the top st an inclination of an
foch and & balf. A chaonel, C, is added below the lower

SMITH AND POTTS' ADDING PENCIL,

by a vessel, D. After condensation the water of course is
fresh. It is stated that, with a glass 8 feet 2 inches square,
2 gallons of fresh water per day may easily be condensed,
under & hot sun, from salt water.

German Fish in American Wators,

Although the efforts to import shad eggs from this coun-
try to Germany have thus far proved unsuccessful, such has
not been the case with the attempts to transport German fish
hither, The North German Lloyds steamer Hermann
recently brought to this port sixty carp and forty golden
tench, in fine condition, only one fish having died on the
voyage. The travelers were met at the whart by Professor
Baird, of the Upited States Fish Commission, who placed
them in tanks of fresh water and sent them to Druid Hill
Park, in Baltimore, Md., where they now are. The fish are
mostly yearlings, and it is intended to keep them in their
present location, using them for breeding and distributing
them throughout the warmer waters of the Southern States.
The experiment is one which pisciculturists are watching
with the liveliest interest, since the carp especially is a very
valuable fish for the table. The first distribution will be
made, it is expected, in about & year.

‘WOOD'S PATENT SQUARE-INCH TEST VALVE.

To introduce the below described invention with remarks
about the general unreliability of steam gages, and the dis-

astrous consoquences attributable to false indieations by the
same, would only be to rehearse facts with which every en-
gineer and steam usor Is fully conversant. No man, we be:
llove, bas ever had charge of a steam boller, even for an
hour, without thinking that, on the correctnoss of the nesdle
quivering on the dinl before him, the safety of hlmself, of
otbers, perhaps of milliops’ worth of property, depended ;
and if such thoughts should father the desire to know the
certainty of the gage, such would be but the result of his
natoral instinet toward self.proservation. Pat into that

man's hands, however, s simple devieo by which, In five mi.
nutes, he can assure himself that the Instrument is absolate-

vings, is employed. The principle of the
invention is simply that of the safety
valve, It is, in fact, a valve which, weight.
od to a given pressure, lifts when thay
pressure is applied ; being connected with
the gage, that latter should indicate the
same pressure; if it does not, the amount
of error is obvious,

The apparatus, which is shown taken
apart in Fig. 2, consists of a brass base,
provided with a pipe, A, to be connected ty
a pump. At B Is a hardened steel valye
and seat, the Iatter having knife edges for
the valve to rest upon, and being made ex .
actly one gquare inch in area. There is a
guide stem on the seat to enter a hole in
the valve and so guide the same; and the
water pipe, A, it will be noticed by the di-
rection of the dotted lines, has its aperture
directly under the valve. The valva, when
in place, makes a tight joint with the knife
edges, and the pressure beneath is confined
until it exactly balances the combined
weight of the valve, yoke, C (which rests
by a pointed projection upon the valve),
and any extra weight which may be sus-
pended from the lower hook of the yoke

The mode of operation will be better un-
derstood from Fig. 1, which represents the
weighted yoke in place, andat the same
time the test pump and test gage, which
may be purchased from the manufacturers
below named, with the test valve. D is
the pump, in the reservoir of which water
is poured; aud by turning the screw, pressure is caused
beneath the valve and also in the test gage, E, and in the
gage under examination, which is applied at F. The pieces
of iron, ete., attached to the lower end of the yoke are pre-
viously weighed, so that the valve must lift and the water
escapo by the overflow pipe, G, the moment such known
weight is exceeded by the water pressure. The limit, there-
fore, cannot be overstepped, and hence the gage under ex--
amination and at the same time the test gage should each
indicate a pressure equal to the weight atiached to the yoke,.
plua, as before stated, the weights of yoke and valve.

The device is simple, easlly oporated, and reliable. It is
sold for $18.

Patented to Edwin A. Wood, through the Scientific Amor-
ican Patent Agency, Soptomber 22, 1874. For further in.
formation, address the manufacturers, the Ution Steam Gage
Company, Utica, N Y.

New Stoel Works,

Tho new Edgar Thomson Steol Works at Pittsburgh, Pa,
were duly opened on September 4, In the presence of sevoral
hundrod invited guests, The latest improyements are intro-
duced throughout the establishment, For exswmple, red hot
ingots of steel, welghing & tun, are transforred from tho truck
to the rolls by one man. The great saving in manual labor
and the superior excellence of the metal produced will en.
able this concern to distance all forelgn competition, One
of the tests of the stes] at these works In to fix one end of o

railrond rail, and by menns of & wheel at tho other end twist
the rail twice, which Is done without fracture of the rail,

REMARKABLE SwimminG, —A girl of fourteen, named Beck-
with, daughbter of the champlon swimmer of England, re
cently swam from London Bridge to Greenwich, a distance
of over five miles, in one hour and elght minvtes. This Is.

believed to be the fastest swimming on record,
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ficlal ; but physical culture In excess s as certainly baneful
and Injurious to the system. The preseat tendescy ls w0
ward the extreme ; and, a8 exemplified in the repeated fail
ures of overtrained athletes at the moment of trial, the ro
sults reached are exactly the reverse of those sought. The
reason Is undoubtedly to be found in the mistaken theory
which impels the development of only thoss muscles which
are to be used In the contest—a theory which neglects the
equally important trath that, afterall, the haman body is
but a beautifully organized machine, and, like every other
plece of mechanism, its ultimate strength, as a whole, is
only equal to the strength in its weakest part, If, therefore,
wo create an abnormal growth of arm muscles for rowing,

sxurcins), | was compelled 0 devise some WAy 0 cultivate
the strength and sadurance of certain kinds { pationtis
without a4 the same time dispropgortonately e ng helr
Gefvous enaryies “) machise (In wse wix yeurs o = ¥y of
foe) doos It better than auything slse known w0 we: sad |
fenl able 1o sy that if oarsmsn—af MNagnt. or professlouals

would carefully cultivate the nerve esnters by Ufddsg in s
prescribed manner everyday they would sccomplish more,

and with less waste, than without the machine
The appearsoce and construction of the machine referred

combined, with & maximam reststance of from 800 o 1 200
ibe. ; and Fig. 2 Is the family machine, constructed wiu
spring alone, having & resistance of from 200 w &N
lbs

give elasticity to the LIt when rmaisiog s dead welght froo
she Hoor
side of the table, and guides an interior tubular piston that
s connected with a yoke sliding on the outside of the socket
tube, and resting on a collar at the lower end of the same.
A second pin connects the lower part of the sliding platon
with u slotted and weighted tabe which slides between the

]

socket tabe and piston, and which may be adjusted higher or |

lower on the latter, so that the weighted tabe may be ralsed
| at any desired moment of lifting the piston. The yoke cur-
ries a powerful spiral spring which s compressed by mising
the bandle, and also slde arwms, having vertical rods and
small side handles. The latermediate tube carries on its
base collar & number of detachable weights which allow not
only of the adjustment of the apparatus to any degree of
spring and dead weight action combined, (but also by the
higher or lower setting of the weighted tube) the raising of

o will be understood from the engravings. Fig. 1 represents |
the apparatus arranged for complete spring and doad welght |

The table logs are supported upon springs, In order to |

. :
A slutted tubular socket is attached 1o the under

For further particalars address the joveator e W H

Knight, 61 Pleasant street, Worcester Mass
pa—— - -

A MODEL VILLA
We have remarked of late & growing tendency on the part

of architects and builders to abandon the stiff and ungainly

models of raral architecture, and substitute therefor much
more tasteful snd ornate designs. There are fow buildings

| 50 severely ugly as those of the coaventiomal types so com-

mon in New Englacd towns We mesn first the square
box, the perfectly cublcal shape of which is relleved only by
s little cupols perched matbematically in the middle of the
roof, looking as useless as it Is oul of plsce ; second, the In
numerable attempts to duplicate the Athenian Parthencs, by
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th hhm, and thus darkening, by the over-
“all the front windows of the upper stories; and
sph efforts to rival the modern French con-
¢ imitating the iron and stone mansards and
; , in wood and on a much reduced scale, too fro-
quently in entire incougruity with all the surroundings. In
 constructing larger country dwellings, the same models, en-
larged, have been kept in view, so that it is no nncommon
sight to find the vills, standiog in the midst of its score of
acres, duplicated in the cottage, cramped in a twenty-five foot
lot, or the cottage repeated on a magnified scale in the more
residence.

So many excellent plans have been published for country
homes that we are led to believe that a genuine taste has
been awakened for a really rural stylo of architecture, A
city hoase, with its lofty staircases and its geoeral construo-
tion carried skyward, remains a city house, to all intents and
purposes, no matter if planted in a wilderness. It suggests
cramped space and narrow limits, and not that carelessness
as regards the area covered over, which is the distinctive
feature of the country dwelling. Let the reader compare the
illustration of the beautiful villa, given herowith, with any
of the perky, stiff, tall structures which sprang up like mush-
rooms when the taste for French design became first prova.
lent here. The edifice is low and broad, suggestive of ample
hnlls and large, cool, airy rooms. It is irregular in shape, as
if it were planned for the convenience of the occupants—ad-
justing itself to their needs, and not at sll suggestive of that
hermit erab peculiarity of many people who fix on a residence
and then adjust themselves to it. There are broad windows
shaded by tasteful porches, the heavy effect of which is re-
lieved by the delicate half-Moorish tracery of their supports,
and lastly, there are the piazzas, which fill out the details of
the bare walls. Add tasteful painting, in a couple of cool
shades of brown, for example, and the embowering westeria
or other vines which trail over doors and windows, and a
dwelling is made which is in itself a picture of comfort.

It is such architecture as this that we hope to see replace
the designs so long prevalent. Taste, or rather the gratifi-
cation of it, is not necessarily expensive; for it costs no more

; —perhaps not so much—to erect either a cottage or a villa
{ which shall be graceful and pleasing in appearance, than to
“ construct tall towers, and mansard roofs, and elaborate orna-
mentation, or even the severely plain edifices which, to our
minds, serve only by their contrast to enhance the beauty of
Natare’s handiwork.

It would be an excellent plan, we think, for persons con-
templating building to have models of their houses con-
structed in paper or thin wood. Few people can obtain a
perfect idea of the aspect of any proposed edifice from the
architect’s drawiogs. Engineers very frequently adopt this
plan in building bridges and similar structures; and in thea-
ters, the scenic artist always submits pasteboard models of
elaborate set scenes to the manager and playwright before
putting brush to canvas, A good model is always prelimi-
nary to the construction of a machine—as indeed it is to al-
most every structure, except a building—and why architects
should not also furnish an embodiment of their designs in
_ the same manner has always seemed to us rather anomalous.
i -

BRITISH ASSOCIATION NOTES.

| PROFELLING SHIPS BY WAVE MOTION,

Mr. Beauchamp Tower read & paper on ““ A Machine for
Obtaining Motive Power from the Motion of & Ship among
Waves.” The machine consists in principle of = weight
supported on a spring, so that it can oscillate on the spring
through a considerable range in a vertical line. The scale
of the spring, snd consequently the natural period of oscil-
lation of the weight, can be varied at will, When it i5 so
adjusted that it synchronises with the waves,the oscillations
j become very violent, and & large amount of power can be
{ obtained from them. In practice, the springs consist of
highly compressed air pressing on the rims of hydro-pneu-
matic cylinders, and the arrangement issuch that the vessel
containing the compressed air forms the moving weight. The
sathor exhibited a design of a machine for working an sux-
iliary propeller of a sailing ship of 1,800 tuns displacement.
The moving weight in this case is 200 tuns, and he showed
by calculation that it would give about 80 horse power in the
long swell met with in the tropical calms, 260 horse power
| in average ocean waves, and more than 600 horse power in &
| heayy head sea. The space occupied by the machine com-
pares favorably with a steam engine of the same power.
] The aathor exhibited & model of the machine, which re-

cently, in & moderate sea, had yielded poworat the rate of
1§ horse power per tun of moving weight,

| WAVE MOTION

Professor Giuthrie read a paper on the mensurement of
wave motion. He said bis endeavor in various inquiries was
to determine the rate of wave progress, Thbe rate at which
the wave moved along depended very little indeed upon the
hight of the wave, nothing at all upon the breadth of the
wave, nothing upon the density of specific gravity of the

} liguid, but almost entirely upon the wave length—thiat was,
the distance from crest to crest. The learned ; rofessor de-
manstrated by means of experiments that,in circalar troughs,
the smaller the dismeter the more rapid was the pulsation,
and that the rate in different sized troughs varied inversely
a8 the square root of the diameter. It was also found that
in acircular trough s wave 50°4 inches in length traveled
inone minute over 270 feet.

UNDERGROUND TEMPERATURE COMMITTESR,
Professor Everett presented the report of the Underground

derous and palpably wooden pillars to

Scientific Qwerican,

Temperature Committeo, He said the committee had been
in existence for eight years, and during that time had been
engaged in trying to determine the rate of increase of tem-
perature of the rock as they went deeper into the ground.
The observations had generally been made by means of
artesian wells and mines, and he gave interesting particular,
of Investigations recently made in the St. Gothard tunnels
at Chiswick, and at Swinderly,near Lincoln. Mr. Galloway,
mining engineer, narrated the result of some observations in
mines in regard to the temperature, and Professor Everott
said he did not think that in old mines, where good ventila.
tion hiad been obtained for many years, any relinble data
with reference to the temperature of the rock could be ob-
tainod without boring tos very great extent.

THE ATMOSPHERE AND S0UND.

Professor Osborne Reynolds read a paper on the refrac-
tion of sound by the acnosphere, and related the effect of
experiments which he had recently made, with a view of
throwing light on the suobject. He had confirmed his hy-
pothesis that, when sound proceeded in a direction contrary
to that of the wind, it was pot destroyed or stopped by the
wind, but that it was lifted, and that at sufficiently bigh
elevations it could be heard at as great distances as in other
directions, or as when there was no wind. An upward di-
minution of temperature had been proved by M. Glaisher's
balloon ascents, and he showed, by experiments with the
sounds of firing of rockets nnd guns, that the upward varia-
tion of temperature had a great ¢ffect on the distance at which
sounds could be heard. By other observations he found that,
when the sky was cloudy and there was no dew, the sound
could invariably be heard much farther with than against
the wind ; but that, when the sky was clear and there wes a
heavy dew, the sound could be henrd as far against a light
wind as with it, Professor Everett remarked that Professor
Reynolds had given the most important contribution to the
subject that had been given for very many years.

SUN BPOTS AND ATMOSPHERIC FORCES,

Professor Barrett read a paper prevared by Mr. T. Moffat,
on the apparent connection between sun spots, atmospheric
czone, rain, and force of wind. The author stated that from
1850 to 1869 he discovered that the maximum and minimum
of atmospheric ozone occurred in cycles of years. He had
compared the number of new groups of sun spots, in each
year of these cycles, with the quantity of ozone, and the re-
sults showed that in each cycle of maximum of ozone there
was an increase in the number of new groups of san spots.
He algo showed that there is an increase in the quantity of
rain and the force of wind with the maximum quantity of
ozone and sun spots, and a decrease in these with the mini-
mum of ozone and sun spots.

CONSTITUTION OF THE SUN,

Professor Balfour Stewart, in an address on this subject,
said : Several new metals have been added to the list of those
previously detected in the solar atmosphere, and it is now
certain that the vapors of hydrogen, potassiom, sodium, ra-
bidium, barium, strontium, calcium, magnesium, aluminum,
iron, manganese, chromium, cobalt, nickel, titanium, lead,
copper, cadminm, zinc, uranium, cerium, vanadium, and pal-
ladium occur in our luminary

If we have learned to be independent of total eclipses as
far as the lower portions of the solar atmosphere are con-
cerned, it must be confessed that as yet the upper portions—
the outworks of the sun—can only be successfully approached
on these rare and precious occasions. Thanks to the various
government expeditions despatched by Great Britain, by the
United States, and by several Continental nations—thanks,
also, to the exertionsof Lord Lindsay and other astronomers
—we are in the posscssion of definite information regarding
the solar corona.

In the first place, we are now absolutely certain that a
Iarge part of this appendage unmistakably belongs to our
luminary, and in the next place, we know that it consists,
in part at least, of an ignited gas giving a peculiar spec-
trum, which we have not yet been able to identify with that
of any known element. The temptation is great to associate
this spectrum with the presence of something lighter than
hydrogen, of the nature of which we are yet totally igno-
rant.

A peculiar physical structure of the corona has likewise
been suspected. On the whole, we may say that this is the
least known, while it is perhapas the most interesting, region
of solar research : most assuredly itis well worthy of further
investigation.

THE TRIALS OF SCREW STEAMSHIPS,

Mr. William Deony (Dumbarton) resd a paper on ** The
Trials of Screw Steamships.” A considerable part of his
paper was taken up in proving the fallacy of the cube of the
speed theory, of which ** arbitrary and misleading dogma "
he hioped there would soon be an end. The system of pro-
gressive trials exploded this idea, and if the Iate Professor
Rankine had had the advantage of progressive trinls his work
would have been more valuable. In wmaking progressive
trials, perfoct accuracy should bo obtained, and they would
bo worthless if they fell below Admiralty standard, which
the majority of private trisls, he was sorry to say,did almost
invariably. A perfectly calm day was necessary, as the
wind told enormously on the slow speed. The great aim was
to equalize the development of power on the two runs.
They would gain literally nothing from single mode! trinls,
Mr, Thorneycroft (Chiswick) having observed that, in a ship
with & very large surface,the resistance increased in aslower
ratio than in a bluff vessel, Professor Kenunedy said that

shipbuilders bad not at present got anything ke so far to
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ndopting progressive trinls as Mr, Donny seomed to have
gone, But one thing they might at least look for was tolera-
bly complete results. They continually had to work at re.
sults which looked very complete, and hnd a great many
figures in them, but frequently happened to leave out one or
two mattors which were abrolutely essential to coming to
nnything like conclusions from them, It was very easy in.
deed, on & trinl ship, with a moderate smount of care, to get
to know a great deal of the commoner particulars, which, it
put together and collated, would help them to come 10 some.
thing like a conclusion, They wanted especially particulars
of the size of the vessel, her general form, the exact draft,
and the exact speed. Mr, W, Smith (London) agreed with
Professor Kennedy in his remarks. He said that the very
systomatio mode of setting about to deceive had been too
thoroughly followed, and had been s practice quite recog-
nized in connection with steamship builders, marine engineers,
and even the persons associated with them. It was impossi-
ble to conceive of anything more fallacious than the records
tkat had been sent to the British Association on this matter.
Mr, Denny heartily sgreed with what Professor Kennedy and
Mr. Smith had said, and added that he had seen glaringly
careless trials, which were as bad as dishonest trinls.

THE STEERING OF SCREW STEAMERS,

In o paper read before the mechanical section of the Bri-
tish Association, Professor Osborne Reynolds says: 1. That
when the screw is going ahead, the steamer will turn as if
she were going ahead, although she may have stern way on.
2. That when the screw is going reversed, the rudder will
act as if the vessel were going astern, although she may ba
moving ahead. 8. That the more rapidly the boat is moy-
ing in the opposite direction to thatin which the screw isact-
ing to drive it, the more nearly will the two effects on the
rudder neutralize each other, and the less powerful will be its
action. In reference to the effect of the screw to turn the
boat independently of the rudder, the author states the fol-
lowing law: 4. That, when not breaking the surface, the
gcrew has no considerable tendency to turn the ship as long
as the rudder is straight. On the subject of racing, the au-
thor stated that his experiments had enabled him to establish
the following laws: 5. That when the screw is frothing the
water, or only partially immersed, it will have & tendency to
turn the stern in the opposite direction to that in which the
tips of the lower blades are moving. 6. That when the
boat is going ahead, its effects will be easily counteracted by
the rudder; but when starting suddenly either forward or
backward, at first the effect of the screw will be greater than
that of the rudder, and the ship will go accordingly. 7. That
if, when the boat is going fast ahead, the screw Is reversed,
at first it almost destroys the action of the rudder, what little
effect it has being in the reverse direction to that in which
it usually acts. If then the screw draws sair or breaks the
surface, it will exert & powerful inflaence to turn the ship.

&

New Photo Dry Process./

M. E. Quiquerez furnishes the details of his rapid dry pro-
cess, which, he claims, combines the gquality of results be-
longing to the albumen processes with a sensitiveness hith-
erto unapproached. The plates first receive a preliminary
coating of albumen (one in forty) to be filtered immediately
before use. M. Quiquerez insists upon the use of ammonia
rather than acetic acid forpreserving the albumen from de-
composition, as the acid canses the growth of a species of
fungus which destroys the clearness of the liquid. Aoy
good commercial collodion may be used, but one containing
a large proportion of bromide is to be preferred. The silver
bath consists of: Nitrate of silver 40 to 50 grains, glacial
acetic acid, 24 to 10 minims, according to temperature, rain
water 10z, tobe saturated with iodide of silver. The
plate is allowed to remain in the bath at least four or five
minutes, after which it is well washed, first in rain and then
in ordinary water, until the whole of the free silver is re-
moved. The preservative, in which the noveity of the pro-
cess lies, is ns follows: .

SoruTiox No. 1.—Roasted aod finely ground coffee, 3%
ozs. ; Caramel, 1} ozs. ; boiling rain water, 40 ozs.

SoLuTiox No. 2.—Gum arabic, 1 oz. ; albumen (beaten and
decantea), 1 oz, ; pyrogallic acid, 120 grains; cold rain water,
26 ozs.

When No. 1 hias become cold, it is filtered and added to No,
2, the whole being well agitated, when it is ready for use.
M. Quiquerez attributes the great sensitiveness of this pro-
cess to the large quantity of pyrogallic acid employed, the
albumen, though present in very small proportion, giving
great solidity to the sensitive film. The gum and caramel
lessen s slight tendency 1o harshness noticeable with coffee
and slbumen alone, and also render the film more permeable
during development. The pyrogallic acid facilitates the ac-
tion of the slkaline developer. The preservative is applied
in the usasl way by pouring it on and off the plate (previ-
ously well drained) three or four times,

The development Is performed in a dish, by means of a
plain solution of carbonate of ammonis, the plate being
plunged direct Into the developer without previous washing.
If the exposure has boon well timed, the details will te
broaght out without further trestment, when the film is care-
fully washed and Intenaified with pyro and silver. If, on the
contrary, the exposure has been too short, the development
must bo contlnued by means of the ordinary alkaline pyro
developer, An eighty-grain solution of sulphocyanide of
ammonium Is recommended for fixing, as it does not destroy
the half tones. The color of the image is a rich red brown :
but for those who prefer a black tone, M. Quiquerez recom-

mends the use of chloride of gold,
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OCTOBER 2, 1875.]

Now Theory of the Resistances of Shi
Moving Bodios In Wator.

Mue following In un abstract of the addrows of Mr. W,
Froude, C.E., F.R.8,, an president of section G (Mechanical
Seionce), Britlsh Associntion ;

‘1 propose,” hesald, ““to treat of cortain of the fundamental
principles which govern the behavior of tluld, and thix with
special reforonco to the resistance of ships. By the term
““ resistance " I mean the opposing force which a ship expe.
riences in ita progress through the water. Consldering the
Immense aggregate amonnt of power expended In the propul-
slon of ships, or, In other words, in overcoming the resls.
tance of ships, 1trust you will look favorably on an attempt
10 elucidate the causes of this resistance, It i truo that
improved results In shipbuilding have been obtained
through aceumulated experience; but it unfortunately hap.
pens that many of the theories, by whick this experionce in
commonly interproted, are interwoven with fundamental fal.
lncles, which, passing for principles, lead to mischiovous ro-
sults when again applied beyond the limits of notusl experi-
enco.  The resistance experienced by ships is but a branch
of the goueral question of the forces which act on a body
moving through a fluid, and has within a comparatively ro.
cont poriod boeen placed in an entirely new light by what is
commonly called the theory of stream lines. The theory as
a whole involves mathematics of the highest order, reaching
alike beyond my ken and my purpose; but I believe that, so
far it concerns the resistance of ships, it can bo sufficiently
understood without the help of technical mathematics; and
I will endeavor to explain the course which [ have myself
foand most conducive to its easy apprehension. It is con-
venient to consider first the case of a completely sabmerged
body moving in a straight line with uniform speed through
an unlimited ocean of flaid. A fish in doop water, n subma-
rine motive torpedo, a sounding lead while descending
through water, if moving at uniform speed, are all examples
of the case I am dealing with., It s a common but erron.
eous belief that a body thus moving experiences resistance
10 its onward motion by an inorease of pressure on its head
end, and a diminution of pressure on its tail end, It is thus
supposed that the entire head end of the body has to kuop
exerting pressure to drive the fluid out of the way, to force
& passage for the body, and that the entire tail end has to
keep on exerting a kind of suction on the fluid to induce it
to close in again--that there is, in fact, what iy termed plus
pressure throughout the head end of the body and minus
pressure or partial vacuum throughout the tail end. This
is not so: the resistance to the progress of the body is not
due to these causes. The theory of streammn lines discloses to
us the startling but true proposition that a submerged body,
if moving at & uniform speed through a perfect lnid, would
encounter no resistance whatever. By a perfect fluid I mean
a flaid which is free from viscosity, or quasi-solidity, and in
which no friction is caused by the sliding of the particles of
the fluid past one snother, or past the sarface of the body.
The property which I describe as ‘ quasi-solidity * must not
be confused with that which persons have in their minds
when they use the term ‘solid water.’ When people in
this sense speak of water as being ‘solid,” they refer to
the sensation of solidity experienced on striking the water sur-
face with the hand, or to the reaction encountered by au oar
blade or propeller. What I mean by * quasi-solidity ’ is the
sort of stiffness which is conspicuous in tar or liquid mud;
and this property undoubtedly exists in water, though ina
very small degree. But the sensation of solid reaction which is
encountered by the hand or the oar blade is not in any way
due to this property, but to the inertis of the water. It is
in effect this inertia which is erroneously termed solidity;
and this inertia is possessed by the perfect fluid, with which
we are going to deal, as fully as by water. Nevertheless it
is true, as I am presently going to show you, that the per-
fect fluid would offer no resistance to a submerged body
moving through it at a steady speed.

It will be seen that the apparent contradiction in terms
which I have just sdvanced is cleared up by the circom-
stance that in the one case we are dealing with steady mo-.
tion, and in the other case with the initistion of motion. In
the case of a completely submerged body in the midst of an
ocean of perfect fluid, unlimited in every direction, I need
hardly argue that it is immaterial whether we consider the
body as moving uniformly through the ocean of fiuid, or the
ocean of fluid as moving uniformly past the body. The pro-
position that the motion of a body through & perfect fluid is
unresisted, or, what is the same thing, that the motion of a
of u perfect fluid past a body has no tendency to push it in
the direction in which the fluid is flowing, is & novel one to
many persons; and to such it mustseem extremely startling.
It urises from s goneral prineiple of fluid motion, which I
shall presently put before you in detail—namely, that to cause
& perfect fluid to change its condition of flow in any manner
whatever, and ultimately to return to its original condition

of flow, does not require, nay does not admit of, the expendi.
ture of any power, whether the fluid be caused to flow in a
curyed path, as it must do in order to get round & stationary
body which stands in its way, or to low with altered speed
as it must do in order to get through the local construction of
& channel which the presence of the stationary body practi-
cally crostes. Power, it may indeed be said, Ia first expend-
od, and force exerted to communicate certnin motions to the
flaid ; but that same power will ultimately bo given back,
and the force counterbalanced, when the fluld yields up the
motion which has been commaunicated to it, and returns to its

condition,” He lilustrated this portion of his ad-

s and other

dress with several interesting experiments, in one of which | p

Lo was assisted by 8ir William Thomson, showing that, if &
chain be set nhd:(u a very high velocity over a pulley, the
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| contrifugal forcos did not tond to disturb the path of the run.
ning chain, and that & stroam of fluid to a tortuons flexible
pipe would bebave In a strictly antegonistic manner, He
]lllu introduced an experimont to show that, in » pipe of vary.
{ Ing diameter, the pressare of » running stresm is grester in
the widor part. He then polnted ont that the causes of resist-
ance to the motion of u ship through the water are: First,
surfuce frictlon; secondly, mutual friotion of the particlos of
water (and this is only practically felt when thore are fes-
tures sufficiently abrupt to cause eddies); snd thindly, wave
genesis; aod that thewe are the only causes of resistance.
He also showed that a ship at the surface experionces no re-
sixtance in addition to that due 1o surface friction and the
nction of oddies, except that due to the waves sho makes.

He then said: “ I have done my best to make this clear: but
there Is an idea that there exists a form of resistance, a
something expressod by the term * diroct head resistance’,
which is Independent of the abovementioned causes, This
Idea I 850 largely prevalont, of such long standing, and at
first sight so plausible, that I am anxious not to leave any
misunderstandiog on that point, The notion of head resist-
snce, in the ordinary sense of the word, or the notion of any
opposing force due to the inertin of the water on the area of
the ship’s way, a forco acted upon and moasured by the area
of midship section, is, from beginning to end, an entire de-
lusien. No such force acts at all, or can act. No doubt, if
two ships are of precisely similar design, the area of midship
section may be used as a measure of the resistance, because it
is a measure of the size of the ship; and if the ships were
similar in every respect, 5o also would the length of the bow-
sprit, or the hight of the mast, bo & measure of resistance,
and for just the same reason. But it is an utter mistake to
suppose that any part of a ship's resistance is a direct effect
of the inertia of the water which has to be displaced from
the aren of the ship’s way. Indirectly the inertin causes re-
sistance to a ship at the surface, bucause the pressure due
to it makes waves. But to a submerged body, or to the sub-
merged portion of a ship traveling beneath rigid ice, no re-
sistance whatever will be caused by tho Inertia of the water
which is pushed aside. And this moans that, if we compare
two such submerged bodies, or two such submerged portions
of ships traveling beneath che ice, as long as they are both
of sufficiently easy shape not to cause eddies, the one which
will make the least resistance is the one which has the least
skin surface, though it has twice or thrice the area of mid-
ship section of the other. The resistance of n ship, then,
practically consists of three items—namoly, surface friction,
eddy resistance, and wave resistance. Of these the first
named is, at least in the case of large ships, much the larg-
estitem. In the Grayhound, = bluff ship of 1,100 tuns, only
170 feet long, and having a thick stem and sternposts, thus
msking considerable eddy resistance, and at 10 knots visibly
making large waves, the surface friction was 58 per cent of

greater proportion than that. Moreover, the Grayhound was
a coppered ship; and most of the work of our iron ships bas
to be done when they are rather foul, which necessarily in-
creas«s the surface friction item. The second item of resist-
ance—nawmely, the formation of eddies—is, I belioeve, imper-
ceptible to ships as finely formed as most modern iron steam-
ships. Thick square shaped stems and sternposts are the
most fruitful source of this kind of resistance. The third
item is wave resistance. On this point, the stream line
theory rather suggests tendencies than supplies quantitative
results, because, though it indicates the nature of the forces
in which the waves originate, the laws of such wave com-
binations are so very intricate that they do not enable us to
predict what waves will actaally be formed under any given
condition. In order to reduce wave resistance, we should
make the ships very long. On the other hand, to reduce the
surface friction we should make her comparatively short, so
as to diminish the surface of wetted skin. Thus, as common-
1y happens in such probloms, we are endeavoring to roconcile
conflicting methoas of improvements; and to work out the
problem in any given case, we require to know actual quan-
tities.

We have sufficient general data from which the skin re-
sistance can be determined by simple calculation; but the
data for determining wave resistance must be obtained from
direct experiments upon different forms to ascertain its value
for each form. Such experiments should be directed to de.
termine the wave resistanco of all varioties of water line,
cross section, and proportion of length, breadth, and depth,
50 8s to give the comparative result for each. An oxhaustive
series of such experiments could not be tried with full sized
ships; but I trust that the experiments I am now carrying
out with models for the Admiralty are gradually sccumulat-
ing the duts required on this branch of the subject. I wish,
in conclusion, to insist again, with the greatest urgency, on
the hopeless fatility of any attempt to theorize on goodnoss of
form in ship4, except under the strong and entirely now light
which the doctrine of stream lines throws on it. It is, I re.
peat, a simple fact that the whole framework of thought, by
which the search for improved forms is commonly directed,
consist of ideas which, if the doctrine of stream lines is true,
are absolutely delusive and misleading, And real improve-
ments are not seldom attributed to the guldance of those very
jdeas which I am characterizing as delusive, while in reality
they are the fruitof painstaking, but incorrectly rationalized,
experience. | am but fnsisting on views which the highest
mathematicians of the day have established irrefutably ; and
my work has been to appreciste nud adopt these views when
resented to me, No one is more alive than myself to the
plausibility of the unsound views against which 1 am con-
tending : but it is for the very reason that they are so plausi-

the whole resistance at the speed ; and there can be no doubt | ¢
that, with the long iron ships now built, it must be a far|>
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Ul thut it 18 necessary to protest ngainst them so exrnestly ;
and | hope that, in protesting thus, I shall not be regarded as
dogmatic, In trath, It is & process of scepticism, not of dog
raatiam ; for [ do not profess to direct any one how 1o find his
way stralght to the form of least resistance. For the pre-
sont we can but feel our way caatlously towards it by eare
ful trisls, using only the improved ides which the stream
line theory supplios, ae safeguards sgainst sttributing this
or that resalt to irrelevant or, rather, non-existing causes. ™

Hemuarkable Shower of Ice—=-Periis of Hocky
Mountain Rallway Travellng.

At Potter station, on the Unlon Pacific Rallroad, recently,
6 train was just pulling out from the station when a storm
commenced, und in ten seconds there was wuch a fury of
hnil and wind thas the engineer deeuied it best to stop the
locomotive. The hailstones wore simply great chanks of
ico, many of them threoand four Inches in dismetor, and of
all shapes—squaros, cones, cabes, ste. Tho first stone that
struck the train broke a window, and the fiying glass
severely injured a lady on the face, making a deep cut. Five
minutes sfterward there was not & whole light of glass on
the south side of the train, the whole length of it. The win-
dows inthe Pullman cars were of Fronch plate.three eighths
of an inch thick, and double, The hail broke both thick-
nesses, and tore the curtains into shreds. The wooden shut-
ters, o, were smashed, and many of the mirrors were
broken. The decklights on the top of the cars were also
demolished. The dome of the engine was deated as if it had
been pounded with a heavy weight, sod the woodwork on
the south side of the cars was plowed as if somo one had
struck it all over with sliding blows from a hamwmer. Dar.
ing the continuance of this terrific fasilisde, which lasted
fully twenty minutes, the excitement and fear among the
passengers ran very high. Several ladies fainted, and one
lady, Mrs. Earle, wife of the superintendent of the Moun-
tain division of the road, went into spasms, from which she
did not recover for over an hour after the cessation of the
storm, Several persons sitting on the south side of the cars
were more or less injured abount the head and face,

As soon as the storm sbated s little, the matting in the
cars was hung up in front of the windows, sand the train
moved abead, the drifted hailstones proving an obstacle for
some miles. At the next station, strips of tin were pro-
cured and fasted over the windows the entire length of thd
train. The cars have been run into shop for repairs, ane
the damage will amount, it is estimated, 1o several thousand
dollars.— Denver News.

DECISIONS OF THE COURTS.

United States Clrcult Court.~~~Northern District of
New York.

PATESNT PRESS.—GEOROE B. BOOMER AND XUFUS E. BOMCHERT 4 UNITED
FOWER FREM CONFANT < al,

Shipman. J.
mu-wnhequ:x’ym«sr 3. 1834, praying for an sccoust and
an Injunction, for infrizsgement of fettors pateat for an Improvement In
d 1o the d and to G. Morse, o0

1,150, A relsce was grasted to the compialnants on Jasoary
, 1¥73, Morse haviog previously assigned his unemf in the lnventios to

r.
Tne alleged Invention of the patentees consisted (n comstructiog slidiag
the lower ends of which are artached Lo the platon, and the Gpper
ends extend through a socket In the dead dlock. W of ihe

rheese
_\’oven

2

4 one ood

de tend 10 Inclize towards toe side of least

and (nan te from that lowards wihich the screw

shaft tends to move. Ioordert tesdencios may be made
counteract other, s central Zub Is atTachad (o the aCrew alaft be-
the s; when the tociine to the side of o3t de-

tween szandards

presalon, this central hub or beartag attached (0 1he screw T comes in

contact with the standard, prevents its further movement, and at Ihe same

time,by its pressure upon the L prevents the movement of e screw

sDAft 1o the side of greatest u A

The two u{lu of machines walch the defeniants
tared and sold, ia the city of New Tork, prior to Apri
tmmatersal detalls from the press of the compisinants,

defendanta conlend Srat that the refssued pateat Is void because it (s
not for the ssme Iavention s the otte which was claimed fn the original
tent.

"Ml the coart heid that the clatm of the reissued patent embraces, in com-
hensive terms, the actual Invention, and descrides what s clalmed to
new, snd it was not necessary to mention in thas part of the speciticatioa

that toggle levers and A platen were also used In the press.  The only Ingre-

dicnts wolch entered into the invearion for which the origizal patent was
ted are which are specified In the clalm of the reimsucd patent.

The defendants lualst, In the Dexs pisce. that the compialnasta’ patent is
luvalld, because the cloments which are specified Ia the clalms, as formil:
tn combination B¢ iavention, do 20t of themaeives perforns of accom

anything,

dul the Court held that the cialm Is properly confined to the Invention,
and specifios only the (mprovement which the parentees favented. The
cloments of the luveniion Are operative in copnection with the mechanism
of the .which s accuralely described In the speci Scatious.

The defendants contend, thindly, that the compiainania® patent is void, in
view of the previons state of the art, as abown la - are de-
scribed In the patent of Hobert Harding, of Septemuber 3, 1882, In the palest
of P, G. Garduer, of Fel 2. 1540, 1 the patent of Nathas ¢ of
January 13, 1556, In lbcru'll of Plokens b, Wearver, of August 21, 180, and

Samun

in the French press of ¥, B
tut the court held that no one of these contalned the combina -

tion of sllding standands with the ceatral hub of the complalnantsa’ press

0o One was c‘fmll!nclcd upon the privetple of kn-g':u: the platen level by
means of the sctive reslstance which standand and bubd make 10 the teadeacy
of the screw shaft to move towanis the slde of tor reslsianco Woen the
platen commences to Uit The polat upon which the defesdants most
strongly relied (n this pars of the case was that the sliding standard of ihe
Harding '.Mdurcc‘::n\ amr -i:«;:: ":mu .-
beou combined and thus complatnants -
without the exercise of iuvention. This theory 1s 5ol spported by the facts.
and 1t 1 manifest that an operative machine could not, prior to the date of
the complainants’ invention, have been constracted a combination
of the two machines of Gardoer and Hanling without Inventive skill of more

t srdinary chameter
.l..:t‘l‘lmnandecm for the complatnants deolaring the lafringemen
au ascertal of un

and directing an sccount of profits an

April 10, 18574, with conts,
rl' n. A-uuuu’,d. 4. Todas for complaluants.
J. Van Santoord for defendants, |

Recent 31"&“ and foreign FPatents,

tmproved Screw-Peogging Machine,
A. C. MoKnight, Philadelphia, Pa —This lnvention consists of sov-
ol novel devices (n a sorew-pegging machine, by which the fast-
ening together of solo and upper of boot or shoe may be greatly
tucilitated, These new features, both sepanttoly and tn the aggre-
guto, will materially coutribute to the cheaper manufacture of
boots and shoes, whilo the pogging s done thoroughly and (n &
workmanlike manner.

tmproved Machine for Suffening Hats,
Granville B. Fullor, Middlctown, N. Y.~The hats are dipped lnto
stifening in a tank, and are placed upon blooks, to which & rapid
rotary motion s then given to throw off the surplus stiffening. The
hats are given a heavy or a light stiffoning by varylog the gravity
of the stifening solution contained In the tank.

improved Kunock-Down Bedstead.

Willlam S. Moses, Lebanon, N.H.~ This consists of 4 wethod of des
tactiably ‘ocking th boards and standards of the head and foot
portions of a bedstead by hooks on the lower end boand and serows
at the top, by which the parts may bo readily sopamted for packing
and be put together without the ald of skilled labor.
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k clty—A movablo Jaw s first adjustod

Jaw, to embruoe the nut botween thom.,
applied to the handle §s to caiso It to advance

and clamp the nut tghtly, The inorease of pros-
1 of such contact, o that abrasion of the
When the handle is turned, a cam will aot on an
on the movable Jaw ; and when turned in the oppo-
ite. jon, another cam acts similarly, so that the wrench may
‘e operated to serew nuts on or off the bolts. A spring moves the
Saw away from the side of the nut; at once the action of the handle
'’ ceases, 20 that the wrench may be readily removed from the nut.

Combined Spark Arroster and Stove Register.
Thomas R. Freeman and Perine Y. Jones, Ripon, Wis.—The body
of the stove has & register frame, to which §5 attached a frame (n
which is formed & Froove to receive a plate of wire gauze, by which
the escape of any sparks through the openings of the register is
> wholly prevented. Thoe plate can be readily removed when worn
and roplaced with a new one, and does not Interfere with the opera-
tion of the register.
Improved Beer Refrigerator.

Jobn N. Bohart, Dealson, Texas.—This consists of a ekid for sup-
porting the barrel, an fce box armanged above the latter, and an
outer case or cover. It was (llustrated and described on page 150,
ourrent volume of the SCIENTIFIC AMERICAN,

Improved Brush,

Moritz Lelner, Now York city.—This consists of a brush having
the twisted wire which secures the bristles fastened over the block
of the brush, the invention applying only to brushes which have
blocks of wood or metal or other suitable material, and of sections
of twisted or bralded wire and bristles.

Improved Toy Store.

Blias Durlaoh, New York city.—This consists in a toy grocery
store, made of shest metal, and provided with the detachable sign
and ornamoent, sholves, drawers, boxes, or canisters, n movable
coun ter, and pivoted detachable chandeliers.

Improved Grain Drill Tooth.

Goorge L. Ives, Galesburg, Mich., assignor to bimself and Henry
L. Kelth, same place —This {5 a tooth for grain drill tubes, consisting
of a front wedge-shaped furrow opener and shank, and having a
rear cavity running through both, and passiog out 01 & rearward
curve near the bottom.

Improved Animal Trap.

Ebenezer Oliver, Now York city.—~The body of the trap is made
with an offsot, formed by bending back the upper part of the front
wire of the frame. A wire I3 secured to the frame of the body and
carries a spring, one ond of which s secured to the body, and its
other end I8 seoured to the door. The door is provided with upright
wires at a little distance from thoe side wires of its frame. The door
is made a little narrower than the opening, and in the space thus
left is placed a wire, seoured to the bottom and to the front wire of
the body of the trap, Riogs pass around the side wires of the door
frame and wround the wires Jast mentioned. When the trap is
sprung, the rings slide down upon the wires und fasten the door
securely, so thut 0o «ffort of the animal can open it.

| Improved Car Coupling.
| Peter Harper, Marshall, Toxas.—~The drawbar has an upwardly
extending hook part, and a coupling link, which s passed through
' a slot of the bar, and ruised for coupling with the approaching
drawbar by a forked lever, operated by an intermediate lever rod
| connection from the platform. The link f= retained, raised by a
hook arm of the buffer rod engaging the connecting lever mechan-
| fem, and Is released by the concussion of the cars, droppiog forward
over the drawbar of the adjoining car. A fulcrumed lever with
I forked lower part cogages the hook arm of the buffer rod, and ad-
1 mits the direct lowering of the link independentiy of the buffer rod.
y Improved Windmill,

Chesley Gates, Locust Grove, Mo —A small wind wheel for regu-
latiog the speed of the large oue is arranged where it is subject to
the varyiog wind, und bas n cord attached to its hub and connected
10 u brake lever, so as to pull it against the wheel with more or less
force, according to the acuion of the wind on it. Its effect |3 varied
by an adjustable weight.

Improved Grain Drill,

Jobo T. Lynam, Loulsville, Ky.—Around the bearings for the
wheel shaft are formed circular projections, upon which rest the
edzes of & curvid plate, the outer part of which projects outward,
Is bent upward, and is attached to a cross bar. To the cross bar are
attached arms, which control and regulate the equal movement of
the circular plate. A cross bar Is moved to adjust the plate to regu-
fate the amount of seod dropped. An arm is provided with an in-
dex that points 1o division marks upon the side of the bar to indi-
cate the amount of seed the machine will drop to an acre when the
plate is adjusted in any particular position.

tmproved Screw=Cutting Dle,

George K. Swison, Now Dodford, Mass.—In this Improvement the
chasers are fitted io sockots of a solid die, tapered so that they are
beld by s binding screw at one side of each. Two of the chasers are
provided with an adjusting screw to set them up toward the others
23 they become worn away.

Improved Crown HBar for Steam HBollers,

James McPhall, Ellls, Kan.—This invention s an lmprovement

. upon that covered by letters patent No. 120,634, und consists (o the
employment of a detachable lock bar, having lugs on i1ts ends, in
connection with a crown bar composed of two parallol parts. The
look bar aids in preserving the parllelism of the bars, and strongth-
ons and braces the same, It nlso prevents tho bolts belng thrown
out of vertioal purailelism with the bars by roason of the warping
of the crown sheot.

Improved Wreoenoh,

John H. Morrissey, Indinnupolis, Ind,—The Invention consists of
A whee! wrenoh baving a central socket part, with dlameotrically
extending arms that are securely locked by fastening springs to tho
hub hand, 10 be spplied to the nut for unscrowing the same, and in
reversod position for belog stored away without engsging the nut

Improved Plcture Nall,

Owen W, Taft, 221 Peari Street, New York city.~This consists of
a0 ormuneatal bead made of two caps of sheet metal, one being
pormanently sttached, aod the other detachable. Tho cups are or-
namented with spiral rits, which also form sorew throads, by which
the dotachable part is 4 W e por ty attached part.
The cap, which s permanontly sttached 1o the nall, 1o fastened by
fllng it around the shank by solder.

Improved Combined Marrow and Cultivator,

Willlam MoCray, Iack Oak, Mo.—~Wings are used upon sach s e
of the central bar. The forward ends of the wings are connevted
by bars. The rear enida of the wings are conneotod by bars seoured
10 their uppor mides, To and between the eear onds of the hars and
e rear braoos are secured the outer ends of the two bars, In which
sovawal boles are formed 1o rocelve tho bolta by whick thoy ure
Moursd o the plate, so that the wings may be expandod or oon-
Umoted (o make & wider Or narrower cut, as msy bo desirod. ‘T'ho
wing testh, which are curved outward and rearward, are made thin
upon thelr forward edge,

.

. . . *
Scientific Amervican,
Improved HMoso Spanner and Key,

Andrew J. Barnard, Camuden, N. J.—By this implemoent, n hoso
may be quickly and tightly connooted to the water pipe, and the
stopoook of the sume opened. The handle fs made of a doublo
ourved or Sahapoed form. At one end, and ¢sat n one plece thore-
with, are arranged recossed prongs, whioh fit n n semicircle around
and, by thelr recessed parts, on the lug of the hose coupling. The
coupling i first serewoed on by hand, and then drawn tightly by
applying the prongs. A koy at the other ends of the handle serves
to turn the water on or off by being applied to the stopeock of the
witer pipe. A tapering lug, forming an extension of the key,
serves for lfting the 1id of the box, so that the bose may be coupled
and the water turned on.,

ITmproved Car Wheel Lubricator,

John Woodville, Wmshington, Ind.—The car whoo! has an oll
chamber arranged betweon Its spokes or arms. As the wheel re-
volves, oll will slide down the back wall and turn Into the passago ;
but if more falls than is required, the supertiuity falls baok, the col-
lar and washor in the hub proventing its esoapo,

Improved Rotary Engino.

Jacob W. Vanarder and Georgo I, Savage, Utsalnddy, Wash, Tor.—~
This invention I an {fmprovemont in tho olass of rotary englnes
whose pistons are cnused Lo reolprocate as they rotate, by moeans of
u fxed cam; and 1t rolatos to outting out the middle portion of the
pistons and fitting them togother in such o manner that spuco s
economized within the wheol case.

Improved Doevice for HManging Pletures, Mirrors, ete,

Harvey D, Pope, Dayton, Ohlo.~The objeot of this invention Is to
provide a device for ndjustably hanging pletures, mirrors, oto., 50 ns
to vary them in thelr Inolination to the wall,uccording to the hights
at which they are hung, nod the different quarters whenoo the
light proceeds. Tt consists of n framoe to be attached to the wall,
to which the picturo or mirror Is fastened upon both sides by
links which are long enough to give the desired adjustment. The
lower part of the pleture s hinged to n hollow bar which alldes in-
side a hollow pendent bar or cnse attached at the top to the fonme,
and provided upon ono of its innor sides with ratohot teoth or
notches. Inside the innee bar s n vod or wire attached co n spring
pawl at the top, and a thumb lntoh below, by pressing upon whiok
latter the pawl is disengaged from the ratchet teeth and the ploture
raised or lowered, the links sorving to control the different (noling-
tions to the wall.

Improved Dovetalling Machine,
Charles P. Baile, New Windsor, Md.—This invention relates to
certain improvements in that class of dovetalling machines in which
a revolving cutter is moved agalost the boards to be cut so as to
produce, by a single movement, the reciprocally fitting tenons and
wortises. [t consists in & vertionl cutter revolving in n sliding car-
risge moving in horizontal guides, the said carriage belng nctuntoed
by a treadle, cord, and spring, and the guides in which It is con-
tained being supported upon a vertionlly adjustable bed.
Improved Insole for Boots and Shoos,
Charles F. Hill, Baltimore, Md.—Tho object of this invention is to
increase the flexibility of the soles of boots and shoes, and it conslsts
in cutting in the insole or lasting sole, or both, slits transvoersely to
the same at the bend of the sole.
Patent Heating and Ventllating Stove.
Marius C. C. Church, Parkersburg, W. Va.—This Invention relates
to certain improvements in bheating stoves, and It consists (o a de-
tachable fire pot back, having flanged sides that slide vertically into
guide ways in the outer casing. It also consists in the particular
construction of the smoke flue ascending vertically from the stove
and baving partition plates attached thereto, In combination with a
detachable cover above the heating chamber, so constructed us to
leave an annular outlot for the heated air, which, passing up in
columns ndjacent to sald pipe, heats the room better by affording a
more perfect convection., This Invention is claimed to be a valun-
ble Improvement ; but our readers can form their own opinions on
obtaining further information from the inventor, as above.
Improved Flow,
J. Freeman, Corpus Christi, Texas.—This invention contemplates
an improvement in the present mode of seouring the share and
moldboard of a plow to a skeloton frame, so as to enable a single
bolt both to serve as a fastening of the parts acd s brace to the
whole structure,
Improved Signal Lantern.
George J. Cave, Hiizabeth, N, J.—~Two glass tubes, made of diffor-
ent colors and of the same diameter, are placed end to end, and are
connected together and kept in place upon each other, The lower
tabe s secured Lo a baso riong, 1o which s rigidly attached a handle,
80 that the glusses can bo convenlently rised by grasping aod rais-
ing the sald bandle, A spring catoh recolves the base ring when the
glass tubes have been ralsod sufficlently to display the upper tube
above the case. Another spring ontoh rocclves the buse ring when
the glass tubed buve beon milsod sufliclontly to display the lowoer
tube. By this construction, by opernting n handle, the upper or tho
lower catch may be dmwo out, or both catches may be drawn out
at the same time.  To the base rlog are attached throe spring rods,
which pass up aloog the sides of the colorod glass tuboes, and which,
when the sald glass tubes aro fuliy raised, rest agninst the upper
part of the globe, and provent the sald glass tubes from shaking
about. A shade, mude In tolesooplo parts, Is secured to the cap of
the lantern, and extends Jownward so far as to cover the uppor
glnss tube when the tubes aro fuilly ralsod, so as to provent any light
from shining through sald upper tube,

Improved Method of Scouring and Polishing Rico,

Phillp R. Lacticotto, Waconmaw (Goorgotown P, 0.), 8, O, as
signor to P. R, Lachicotte nnd Bons, of sume place.~This s o method
of scouring and polishing rioe by applying felotion surfuoes to the
previously hulled wrtiole commixed with the ash of rloo ohufr,

fmproved Rallrond Rall Jolot,

Jaseph C. Wright, Monocacy Station, Pa.—This Invention consists
of an inside spring piate for the flange, and an outslde spring for tho
tread of the wheel, to take off the weight of the whoel, or a portion
of it, from the ends of the rulls, and thus prevent the pounding and
hammering due to the springiog down of the mils whon the whool
passes over the ends. 1t also canslsta in the form of the plates, and
armangements for fastoning them In position, wheroly they are
secured without bolts or sorews,

Improved Ol Can,

John Askwith, Chicago, TIL—This Is an attachment to the bottom
of the can, so contrived that the drip escaplog from the nossle or
any leak will be caught and retained while pouring from the nossle.
It also consists of n nozele for pouriog out the drip, 80 contrived
with the attachment that it sorves for a bandlo 0 use In pouring,
and of & nozxle so combined with the drip attachment and the noe-
e for pouring out of the can that the drip may be poured out to-
gother with the contents of the onn or through the sme norelo,

Improved Cultivator Yeoth,

John Flynn, Monchos, Wik~ The loveution consists 1o the combils

nation of the spring and Its wheol with the tooth, having s conoavity

formed In (s roar side contiguous to a lug, through whioh [Hasoe 4
| Mot serew, whoreby the whoeol can bo adjusted in suoh manner as o

ouuso the tooth to yield more or loss readily, s required to diffor
| ont solls,
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Machine for Making Crimping Tacks, Awls, Ete*

Henry A, Williams, West Medway, Mass.—This invention relates
to roller die machinery for shuping shoemakers' awls, also erimping
tacks ; and it consists, first, of notches in the surface of the rollers
surrounding the dies, and between the dies, and the cavities outside
of the dies, for clearance, the objeot belng to utilize the
buek lency of the notehes on the metal expelled from the sides
in the form of fing, to counternct the longitudinal steain which the
metal §s subject to by the drawing action of the roliers. Second,
the invention consists of feed mechanism, in combination with dje
rollers contrived to automatically feed a long rod forward between
the die rollers, hold It until the dies gripe it, and, after the blank 15
formed, draw the rod back to the cutters, and then leave it ang
slide back to take hold for feeding agnin. Third, it consists of
gripers contrived to seize the rod ag soon as the dies bave performed
their office, and hold it while the currler continues to go back for g
new hold, and while the cutters detach the rolled plece ; and, fourth
It consists of the rollers contrived for shifting laterally along the
foed mechanism, and provided with mechnnism for so shifting them
to utilize one feed for all the differont dics of a set of rolls having
different gizes or forms for difforent nrticles,

Improved Automatic Gate,

Willinm W. McKay, Ossian, Iowa.—~This gate 15 80 constructed
that {t may be readily opened by n person in a vehicle or upon horse-
buok, und again closed after the sald vehicle or horse has passed
through, The only operation is slightly pushing upon levers beforo
und after passage, whicn, through the medium of counterpolses,
ouuso the gate to shut into compact form, or to extend.

Improved Hat, .

Charles Sinclair, New York city.~The invention consists of a
crown plate, which is adjusted on radlal supporting wires into higher
or lower position, the wire ends being attached in suitable manner
to the sweat band of the hat. The head i3 thereby kept cool and
comfortable, us no pressure of the hat is exerted on the forehead or
biok of the head.

Improved Stamp=-Nill Feeder.

John Walker, Sonora, Cal.—This invention relates to an improyed
feedor for stamp mills, which Is operated In combination with the
ptamp, and so constructed that o uniform and continuous feed of
are i secured, The invention consists of a feeding disk, with sta-
tlonary hopper, directing guge plece, and discharge apron, the disk
bolng rotated by pulley, rope, and welght connection of its shaft
with a pivoted lever and conical collar of the stamp shaft.

Improved Vehicle Top.

Jerome B. Relyes, Hicksville, assignor to himself and Lewis E,
Browster, Bryan, Ohio.—~The case of the device is concaved upon
{ts inner gide to fit upon tbe rear bow of a buggy top. In the mid-
dle part of the concaved plate Is formed a slot to receive the rubber
block, the inner edge of which is designed to rest against the bow
to which the device is attached. Upon the outer sides of the con-
cuved plate are formed two caps, the inner ends of which form
shoulders for the rubber block to rest against, to prevent the said
rubber block from falling out.

Improved Cloth Measure Register,

James Drown, Jr., Matteawan. N. Y.—This is an improved ma-
chine for nttachment to a store counter, to register the number J.
yards, of cloth or any other flexible material sold by the yard, mea-
sured off, so that the clerk can always know exactly how many
yards he has measured, and *“will not be under the necessity of ro-
measuring the goods one or more times, should the purchaser per-
sist In talking to him."

Improved Farm Fonce.

Andrew Miller, Guntersville, Ala.—~This improvement in fence
consists of one of the upper boards of the panel extended u Uttle
longer than the others, to drop into n slot in the top of the post,
while at the lower part the corners drop alongside of stop cleats
nailed on the posts. Cleaws are on the middle portion, which, at
the same time, drop down on the top of a stake on the opposite
side to the stop block, which effectually holds the panel upright,
and at the same time allows it to be lifted off the posts readily. The
posts are driven into the ground, and are not as high us the panels,
belng small and light.

Improved Champagne Freexer.

Charles H. Ludwig, New York city,—A frume Is applied to the
cooler in a fixed or detachablo mannor, as desired. A centrul ver-
tical rod is revolved in cross bearings at the top part of a frame by
gearing operated by a ermnk bandle, the rod belng provided at the
lower end with a fixed cross plece, to which jaws, that are fitted to
the necks of champagne or other botties, are hinged. A clamp bolt
and screw nut connects the hinged faws, and admits their rigld at-
tachment to the bottle for being revolved by the rod, and thereby
quickly acted upon by the loe (n the 1o receptacie. Any bovergo
may thus be cooled in n yory short time, and the chumpagno frappd
be made in quick and convenlont munner, Information regueding
tarritorial or shop rights, purchase of maohines, ote,, may bo had
by addressing Ludwig and Battin, No. 50 East 20th streot, Now
York city.

Improved Spring Power,

Valentine Mocslein, Waterloo, Il —This fnvention Is a contrive
ance of double but Independent springs In a spring power appn-
ratus, 50 that both work together to deive one and the same tralo,
and each can be wound up Independent of the other, whereby one
may be wound up when tho other is partly run out, and vice versd,
making a regular and uniform continuous power,

Improved Folding School=Dosk,

David L Stagg, Now York olty.—~This folding sohool-desk I8 so
construoted that when the desk bourd s folded down, Its uppor
odge will not project above tho desk back. Bars are arranged to
worve both as hundles to tho leal and ns a braoo to the shelf,

Xmproved Manufmoture of HMorseshoos.

Alfred B, Beymour, Jersey City, N. J.—This i a process of makiog
horseshoes by rolling steel bars with & V-ahaped flange, then noteh
Ing sald flange transversely, and fanly bending the blank into
borseshoo shape, whereby the calks are brought closer toguther at
the too,

tmproved Chuck.

Edward 8. Perot and Harry C, Deltonman, Pa.—
There 15 a ring under the wheol, baving toclines to ride up and down
studs (0 the bottom of the groove for the whoeel, and a shank ox
tonding out through the shell of the chuck, for turaing it. The slo
for the shank ts inclined, 1o cortoapond with the inclines, so that by
shifting the stud to one ead of the slot, the ring will push the wheol
into gear with the pinfons: and shifting It the other way, it will
allow the whoel to move back out of goar, theroby oausing the Jaws
to work 1n the manner of a unlvorsal chuck, A stop lug looks the
riug when ralsed up the inolines, to hold the whool in goar by filllng
tho slot out of which the shunk projects,

ftmproved Center BMoanrd,

Josoph L. Dickenson, Hompstend, N. ¥Y.~This Is an improved

meothod of hanging conter boards, which will enable the centor
board to bo shipped and unshipped while the vossel i in the
wator and loaded, and which will prevent leakige around the oot -

tor board bolt. The centor board trunk haa a hole bored into but

Dot through 1ts timbers. ‘There 1w bolt, sborter than said holo, and
| superimposed plug of woud to be driven nto the sperture.
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The Oharge for Insertion under this head @ $1 o [ine.

Toadley Portablo Bngines.
Kew York,Sole Agonts of m.mn&'.'xim.. e

Hotohkim Alr Spring Hammor,
markot, an:mm n.mooo ol
Amntours Artizans, dvertisomoent, pago
= Flewiwood llmll-v.?n:; .lr:'... luum.:-nn.

s Dal,
For Sale, cheap—One 80 J.P. Boller, 6 Bogl

Genuine Conoord Axles—Drown, Fishorville N1,
All Prult.oun Tools, Ferrsoute W k's Bridgton N, J.
Faught's Patent Round Braided Belting—The

Sart thing out--Manufactured ounly by C. W. Arey, 1
North 3 0t . Putsdelptida, Pa, Send tor Ctronlsr,

Hydraullc Presses and Jacks, now and second
sand, Lathes and Mschinery for Pollabing sad Bufog
Motals, K Lyon 4% Grand Sereer New York

Barry Capping Machine for Canning Bstablish.
wents, T, I, Balloy & Vall, Loekport, N, Y,

The *Solentific Amonoan " OMoee, New York, Is

And Bollers.  Address Juntus farets, Tiiusyilie, .

Clrouinrs A ~Vory complet
trades. H, Welah, 8 Gola ll..m;l,o' \'n:'lf\‘”p"n::l.:.' s

Wan ongage tho servioos of w Praotd
Man 1o travel and sell Engtnos, Hollers, Saw Milis, \:.
ehlnery, and Machinist's Suppli Ad « With refer-
m.“.::m Engine and Boller Works. Cambertand, Md.

Engines—25 per cont. oxtm
oqual saving (o fuel guarantoed,by npplyln:lo»: ‘l,ir'lo{‘u.n:
Mw “':" Sault, Conalt'g Kng'r,Gon. Agt. N, Haven,Ct.
O the attention of thoso foterested to th
advertisement of Hyatt & Co's Varalshes, el -e-!wr: I:
s tesun,  The goods are standard, and will nover dis
Appolnt those who use them,

TheN.Y. Plow Co.. 55 Bookman st.— W -

ark, N.J,  Agrioaitural Implements nndlrono(l?.:‘:'t?:r

Says the Musoatine (Town) Courder: W,
done and are still dolog bustaess with quite a °'h“::

Oitad With the Miniature Kieotric Telegmph. By Wuahing

fttlo buttons on the deaks of the mansgers ignale are sont
10 persons In the varfous departmonts of the establish.
mont, Ubesp and offective, Splendid for shops, uifices,
dwelitngs. Works for any distanca, Price #4. with good
Sattery, ¥, O, Beach & Co.. 200 Canal e, Now York,
Makers. Send for froe (lustrateo Catalogue,

Tomplos and Olloans. Draper, Hopodalo, Mas.

For 14 15 18 and 15 Inch Swing Bogino Lathes,
sidress Star Tool Co,, Provideneo, B I,

Spinning Ri of a Buperior Quality—Whitins.
ville Bptoniog llimn'n Co., Whmnamla lln';._

For bost Prosses, Dios, and Fruit Can Tools,
& Wilisms cor. of Plymoath and Jay, Brookiye, N. ¥,

For Solid Wrought-iron oto., soo adver.
Heomont, Address Unlon Lrow Mille, Mttaburgh, Ps, for
lithogreph, &c.

Advertising Agencles throughout the country, and have
no faull 1o And with them, bat Messrs. Geo, F. Rowell
& Co give un more businoss than any other. Farnishing
A lurge amount of advertistag, and paying prompily, has
Put this house st the very head of Agencles, and has
made them a name for hoaesty, reltability and prompt-
noss, which of Itself Is worth & fortune.**

Now York Agoncy wanted for Machinery & Su
plies. Best of Referonces. J.J.!oekk..lr..l'.o.lox!l'!;-.

The merits of Morton's Brass and Co Sash
Chaln with patented attachments are 'onhy‘?l‘:oucc.
Seoe advertisemont, page 221

An travoling Salesman, who has fow
equals, 1s open for something worth $2000 & year. Ad-
dress Box 14, Clear Laxe, lowa.

Wanted-One 2 spindlo Bdging Maching. Ad-
dress, with description and price. P. O, Dox 2234, New
Haven, Conn,

Bargaing (o Cotton and Woolon Machinery, Now
or Socond Hand, J.J. Bookee,Jr., % Cortlandt 8t. N, Y,

Sclentifio Books—Send stamp for Complete Cata-
ogue, K. & ¥, N. 8pon, 46 Broome Street, Now York,

Enterprise M'('g Co,, Philadelphia, Pa., Patonted
Hardware Manufaoturers and [ron Founders. Small
Kray lron castings, warranted soft and smooth, made to
order, and patentod articles of merlt manufactured on
royalty,

A New and Novel Artiole of Morit—Agents
Wanted. Also, Partner to operato Can adian Patent. 1.
C. Cowles, opposite Post Oftlce, Syracuse, N. Y.

Sure oure for Slipping Belts—Sutton’s patent
Pulley Cover Is warrantoed to do double the work before
the belt will slip. See Scl. Am. June 2ist, 153, P, 389,
Clrenlars freo. J. W, Sutton, % Liberty St., New York.

Something New—Door and Bell Plates—Lettors
Engraved on Glass, For Beauty and Durability it cannot
be excelled, Send for Price List, P, O. Box 43, W_J,
Pettis, Providence, B, 1.

The Baxter A 4% Page Pamphlet, con-
talning detall drawings of all parts and fall particalars,
now ready, and will be malled gratis. W. O. Rusgell,
15 Park FMace, New York,

Double-Botry Book-Keeping Simplified. The
most successful Book on the subject ever published,
Cloth, §1. Boards, 75 cts, Sentpost pald. Camloguefree,
D. B. Waggener & Co,, 434 Walnat St. Philladeiphia, Pa,

A Self-Acting Trap, to rid out all Rat and Ani-
mal Creatlon. Agents wanted, XNo trouble to sefl. For
Traps, &¢., address John Dildine, Limestonevile, Mon-

our Co., Pa.

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

Hotchkiss & Ball, West Meriden, Conn., Foun-
drymea and Workers of Sheet Metal, Wil manufecture
on royalty Patented articles of merit In their Mae, Small
Gray lron Castings made to order.

Hand Fire Engines, Lift and Force Pumps for fire
and sll other purposes. Address BEumsey & Co., Sencca
Falls, . Y..U.S. A

Drop Press, 3,000 to 4,000 Ibs. Send description
and lowest price to Kittredge Cornice and Ornamont
Compnay, Salem, Ohlo.

Blectrie Burgiar Alarms and Private House An-
nuneclators ; Call, Servanta’ & Stable Dells; Cheap Teleg.
Inste; Datteries of all kinds. G.W.Stockly, Cleveland, 0

Steam and Water Gavuge and Gauge Cocks Com-
bined, requiring only two holes in the Boller, used by all
boller makers who have seen it, §15. Hillard & Holland,
2 Gold Bt,, New York,

Scroll Sawyers—If you want the best Jig Saw
M..zn--nd-by A. Costs, 108 Hester u.'..n. ¢

Water, Gas, and Steam Goods—New Catalogue
packed with first order of goods, or malied on recelipt of
elght stamps. Balley, Farrell & Co., Plttaburgh, Pa.

Prioe $3.50.—The
i e T T T s
for sending messages, making magneta the eloctric light,
giviog alarma, and Yarious other purposes. Cua be put ip
operation by soy Iad. Inclades battery, key, and wires.
Neatly packod and sent to all parts of the world on recelpt
of price. F.C. Beach & Co., 346 Canal St.. New York.

Sale—Large lot second hand Machinists’
Tzll.“m. Sond for list, 1. H, Shearman, 5 Cort-

andt Street, Now York,
Tri-nl Mica Blasting Powder,
o  Biestria Fases; Rxpioders,
Gutta Peroha Insulated Leading Wires, eto,, ete,, oto,,
result of seven years' experience st Hoossc Tunnel.
sddress Goo, M, Mowbray, Korth Adams, Mass.
Cutter, at greatly reduced prices,
“v“.bl‘m'l 4 Newilaven Conn.
“Lobigh"—For Informationabout Emery Wheels
&e.,sddress L, V. Emery Wheel Co., Welssport, Pa.
American Metaline Co., 61 Warren St., N.Y. Oity.

Bmery Wheels and
ma“ma..mm..m :
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Q. J. B will find directions for making rub.
ber hand stamps on p. 166, vou, 2L—H. F, G, (size of
boller), 1L P. T. (cut-off of engine), and 8. M. R,
(horse power of a water wheel) do not send sufli.
clont data.—1. H, can coment meerschaum by the
procoss desoribed on p, 22, vol. 47.—W. L. 8. will
find that bis queries as to magmetic variation are
answered on p, 104, vol. 33T, J. W. will finda
dosoription of the polyspherical ship on p, 100, vol.
81 ~W. F. R. will find a recipo for paste that will
not sour on p, 219, vol. 30.—B. J. B. will find an an-
swor to the onnnon and ear question on p. 278, vol.
82.F. H, will find a recipe for bronzing on {ron
oastings on p. 248, vol 80.—M. A. will find a recipo
for black paint for Iron fenecing on p, 870, vol, 81—
O, will find a recipe for paste on p. 315, vol. 30, and
on p. 11, vol. 8L—H1, W. D, will find directions for
construoting n windmlill on p, 241, vol. 32.—-M.H.K.
Is reforred to p, 410, vol. 82, for a monns of getting
rid of ants. Constructing a sundial is desoribed
on p. 408, vol, 20.—W. P. K. will find directions for
froving sulphurio scid from water on p. 111, vol,
20.—E. T. oan bleach beeswax by the method de-
soribed on p, 20, vol 31.—S. A. R. will find diroo-
tions for making a filter on p. 251, vol. 3L,
V. can tomper springs by the process deseribed on
p. 353, vol, 82.—8. L. will find directions for wator-
proofing cloth on p. 347, vol. 3. For a book on
the lathe, try “The Lathe and s Uses"—A. D,
D. McG., A, C, D.,and R, F. H.will finda full expla-
nation of the mystery of an ice boat traveling
faster than the wind on p. 136, vol, 23, —H.8. 8.
will find & method of ascertaining the amount of
water carried over in stoam oa p. 257, vol. 3L—A.
K. will find a reclpe fora cement for filling burr
stones on p. 251, vol. 3L.—J. A. will find directions
for making malicable fron castings on p. 138, vol.
20.—D. L. 8. ean drive away cockroaches by the
mothod desoribed on p.315, vol. 82.—W, M. H. will
find a recipe for yellow lacquer ontin on p, 189,
vol.32.—1 C, P, will find directions for preserving
egzs on p. 210, vol. 3L.—H. L. 8. will find directions
for manufaoturing aluminum on pp. 9, 118, vol.
32.~H. G, 8. will find an angwer to his query as to
the growth of the beard on p. 362, vol. 32.—A. K.
will find the desired information as to the phyl-
loxera on p. 48, vol. §.—8, A.T. will find directions
for ~xtracting giycerin on p. 22, vol. 3. Consult
a physictan as to the feot troubles—T. B. will find
directions for making bleaching salts (chloride of
lime) on p. 91, vol. 32—V, L.Jr.and A. J. P. will
find direotions for siveriog without a battery on
p. 200, vol. 81.—F. M. E. will @ind an answer to all
his queries as to lightoing rods on p. 145. vol. 31.—
A. E. G. will ind a recipe for paraffin varnish on
p. 9L vol. 81. Ants may be destroyed by the meth-
od described on p. 519, vol. 32.—J. B. M. can pre-
vent rust on iron by the method given on p. 253,
vol. 3l

(1) J. N. Jr. asks: In regard to the fire
proof qualities of a safe, do the walls require to
be any thicker for n largo sized safe, or does 5 inch
filling offer the same protection In o large as well
as ino small slze? A, The same thickness for both
sizos will do.

(2) L. L. nsks: What is the name of the
fastost steamboat In the world, and what Is her
bost time? A. We think about 25 miles an hour
has been wade on the North river, and this is the
fastest time. Perbaps some of our readers may
have notes that will be of Interest,

(8) T.H, W, says: Pleaso give me through
your valuable paper a rule by which I can exaotly
caloulate the departure of & curve from a tangont,
the radius and tangent being given, at right anglos
to each other. A. You want the equation of the
ourve, whioch you can obtain from a treatise on
analytioal geometry, for any of the common
ourves. In case you do not koow the oature of
the ourve, it must bo determined by exporimont.
Tho oquation of the ofrele, referred to lus conter,
R belog the radius, and x, y, the co-ordinates, is «*
Syt =02

(4) . L. B.asks: Have I aright to make
any patented article for myself 2 A. No.

1. Does & rifle ball leave the gun before one feols
the recoll? A, No. 2 Wik the recoll make any
differonce with the shooting? A, Yes.

(5) D. C. asks: Why does iron not always
shrink alike? A, Because it is not homogensous,
belug harder and closer in fiber in some places
than (n others.

American,

6) C, P, A, says: 1. I have in mind to
bulld a small boat, 40 feet long and I3 feot wide.
What slse of sogine would 1t take to run it? A,
Use an engine of 12 or 16 bome power. 2. Does
boller fron have to be stamped on every plate
with the breakiog struin and the maker's name ¥
AThe law in regnrd to stamping boller plates is
e follown: “And be It further enscted : That
avery suoh plate of bollor iron or steel, made for
use (o the construetion of steambont bollers, shall
bo distinetly and permanently stamped by the
munufaoturor thereof, and, If practicable, in such
plaoos that the murks shall be left visible when
suoh plate shnll be worked Into bollers, with the
name of the munufmoturer, the place whore man-
ufuctured, and the number of pounds tensile
straln it will bear to the square inch.” This r¢-
fors 1o piate subject to o tensile straln,

How are rubber stamps made? A, Seep. 150,
vol, a1,

(7) I B, askn: Can water be pumped frum
an airtight tank, baving no veat? A. No.

(%) H. D, M, asks: Can you give us a first
ol recipe for making Babbitt metal for linlog
Journal boxea? Al It would bo better to buy the
motal from a rellable manufactarer. We oan re-
commend the use of cast Iron boxes, from per-
sonil experience and observation,

What is the st style of cluteh now known for
conneoting two lines of shaftiog, to throw them in
nnd out of gear? A, You will probably find &
friotion clutol the mast satisfactory.

(9) J. O asks: Can I own and run a steam
yaoht formy own pleasure upon the Connecticut
river and on Long [sland Sound, without getting
a lioense 7 1 do not wish to carry passongers for
hire., A. You must obtain a license. Apply to the
Inspector In your district. The feesare: Vessel,
$20; onptain, $10; engincer, $5.

(10) H. H, says: 1. Following the subjoined
dircctions, I attempted some electra-piating:
S Take n $2.50 ploce of gold and put in a mixture
of 1 o2 nitelo and 4 0zs, muriatic acid (In glass ves-
sol only): whea it is all cut, dissolve 3 oz. sulphate
of potash {o 1 pint pure rain water, and mix with
the gold solution, stirriog well; then lot fv stand,
and the gold will be thrown douwn ; then pour off
the nold fuld, and wash the gold with two or three
witors, or unidl no nold Is tasted on touching the
tonguo to the gold, Now dissolve 1 oz. eyanuret
of potassium In 1 pint pure rain water, to which
ndd the gold, nnd (t Is ready for use. Clean the ar-
ticle to be plated from all grease and dirt with
whiting and n brush ; if there are cracks, it may be
necossary to putthearticle In a solution of caustic
potash ; suspend It In the eyanuret of gold solution
with a small strip of zine about the width of a
common knitting needle.” With the exception of
using some fully 18 carat gold for the §2.50 gold
plece, [ followed directions, but the result was not
satisfactory. The deposit was about the color of
and very similar in appearance and feel wo German
silver. What was the cause 7 How can I, (o some
simple manner, touch up by electro-plating with
gold such things as parts of watch movements,
ete.? A. A defective colored gilding may be it
proved by the help of the following mixture: 3
parts nitrate of potash, 1} almwm, 14§ sulphate of
zine, 13§ common salt. These ingredients aro put
into a small quantity of water, to form a sort of
paste, which {5 put on the articles to be colored ;
they are then placed upon an iron plate overa clear
fire, 80 that they will attain nearly a black heat,
when they are suddenly plunged into cold water;
this gives them a beautiful high color,

(11) W, B. H asks: How can | fiod the re.
Iative conductivity of different substances? A,
You can find them tatulated in Dela Rive's work
on electricity, and in several others. The process
of working them out 1= somewhal complicated,
and requires a great deal of experience todo it ac-
curately.

(12) L J. W, says: I have tried to eloctro-
plate with a battery of 2 zincs and a carbon in di-
lute sulpburic acid, but I canpot get a good do-
posit either on metal or a wax mold, the wax mold
belng well rubbed with pure graphite. The zines
are $ inches x 6 x 14, and the carbon Is of the same
sizo. The deposit on the metal Is in spots, and
brittle, altogether unlike the nature of copper,
Please tell moe what is the matter. A. Your
trouble might arise from several causes. Porhaps
your sclution is too strong. The best solution is
made of 3 parts satumted solution of sulphate of
copper and 1 part of sulphuric acld with 10 of wa-
ter. Perbaps your anode is too large. Try a
smallor one. Perhaps your cathode and anode are
too near together; try them farther apart: that fs,
separate your metals farther from the copper plate,

(18) L. 8. Y. asks: What chomicals and
metals are used in the Hill battery T A. Sulpbate
of copper and sulphate of zincare the chemicals,
and zine and copper the metals,

(14) A. B, C, asks: 1. How will I proceed
to finish up ash doors and frames o oll polish, af-
tor flling with two coats of filling? What mate-
cial i used, and how many conts are nocossary to
produce a good Job?  A.The Hnencss of the polish
depends in & great measure upon the care with
whioh the Olling may be rubbed down ; tho rub-
bing is Indiapensable, in fact, to a good tinish, For
the best work, put on three coats of shollac; after
tho first cont (s haed, rub it down with No, 1 sand-
papor; after the second coat is bard, rub down
with No. 4 sandpaper, and after the third coat,
the same. Thea pat on one or two coats of bees-
wax disolved (n spirits of turpentine and ol), In
some onses throe coats.  For polished panels, put
on theoo coats of hard flowing varnish, each of
the first two coats to stand two or three days until
hard,and then be rubbed with rotten stone,the third
coat to bo rubbed with cotton batting and flour. 2,
I have a brick foundation, penciled, and it s
ratned from mold. How can I prevent the mold
+ from affeoting the paiot 7 A. The mold is caused

from dumpriems, and this arises either from a close
confined position of the waill, or from water risfog
Inthe body of the wall from the ground. The
only rowedy Is to remove the cause of the damop-
ness.

(16) M. 1, T. & Co, gy : In our business we
bave arders for hooka eote., that are to withstand
the deaft of an ordinary locomotive. Wil you
plewse glyo us your ides of the amount an engine
with four Arive wheels onn 1ift, dead welght, with
single purchase? A, About 8000 Ibe. on an aver-
nuo, takiog the adhesion at | of the welght on the
driving whoeels,

(10) C. F.ankn: I. What Is the percen
aof phosphorus In phosphorus ofl? p; r-:s:
gruins phosphorus are put into 1 ox slmond ofl.
About 4 gralus phasphorus are taken up by the ofl.
2. What medical action has It? A, Sclutions of
phosphoris have beon used (o small quantities to
allay oxcessive oxidation of the animal tUssues.
Vitreous phosphoras, taken Internally, acts as a
powerful irritant polson.,

Can corrosive sublimate be made by precipita-
tion of mercurial nitrate by muriate of sods 7 A.
No ;1 the provipitate sists of the subchloride of
moroury (onlomel),

(17) G.ways: 1. | have a boller earrying 70
Ibs, to the square (neh with a 3 safety valve at-
tached.  What would be the pressure on said
valve? Wil I bave any groater pressure on ad
inch safety valy o with the sume pressure of steam?
A.Prossure on 8 valve=T0x3{ 20784 ; pressure
on 3 (nch =103 < 784, bence the pressure In the
second valve s 16 times as great as that on the
frst. 2. Plonso give me a rule for finding horse
powers of bollers. A. Weo do not know of any
standard for the horse power of 8 boller.

(18) P, anks: 1. Can gold leaf be applied
to glass without the use of ofls? A, Gold size s
used for this purpose. 2, How can [ transfer a
wood cut o¢ stecl engraving to glass, »o that | oan
apply colors to the back, and let them striko
through? A. Seo p, 123, vol. 50,

(19) G. F. K. usks: 1. Thave built xn engine
1}§ borexd Inchies stroke, with a fly wheol welghing
12 1bs.  Would a copper boller 20 inches high x 156
Inches diamoter, with 4 flues two (nches In dlame-
tor, heated with 4 lamps, makiog 20 Ibs, stesm,run
sald engine nt the rate of 600 revolutions per min-
ute? A, If the lamps are very powerful, wethink
it may answer, It will bave to be forced, however.,
2. Please state tho thickness the bofler shell should
be. A, Make It ' of an Inch thick.

(20) C. H.says: I have a 1 inch iron pipe,
480 feet Jong, to bring water from o spring. The
fall {s 8 or 10 feet, and the water runs outd feet
above the ground. [ cannot get the pipe to run
full of water; it will not run more than balt full,
though thers is water enough to GI1 & What §s
the remedy? A. Probabiy tbe pipe bas high
polnts, where alr collects.

(21) H N. B. says:lam running a circalar
saw, with an idie pulley In a borizontal frame,
bioged, and working a fow ioches from the saw
pulley. The belt is quite slack, increasing the lap
six inches. [apply Just suticlent weight on the
frame to keop the belt from slippiog : it worss
smoothly and well and almost noiselessly. Oze
Incing bas lasted three months on beavy work.
The proprietor contends that | am wearing the belt
on the outer surface and otherwise injuring it by
applying the weight. Is he right? A. The plan
you baveadopted Is a very good manner of spply-
Ing o tightener. [t would probably be somewbat
more eficient If you stretchbed the belt a little
tighter ; but from your account of the manner
which it operates, there seetns to be little reason
for makiog any change.

(29) L. M. says: [ say that, if atrainof cars
runs on a eircular track or a curve, the road must
be !nolined outward if the locomotive draws, and
fnward If it pushes from behind, My friend says
in both cases the road wmust incline inward. Who
lsright? A, Your friend,

@8 L D, C. asks: 1. W ill a balloon m-de
in the form of a sphere ora spherold carry as much
welght and ascend with as much caso as if made
pear-shaped, the gas acd all other things being
equal? A, Yos 2, Is ens of a high (llummating
power tho best for balloons? A, The lightest gus
(s the best, honoe that baving the best (lluminatiog
qualitics is by no means the bost for s balloon. 3.
How can | determine the weight which a balloon
of a given size will asoend with when filled with
conlgus? A, Seo p 04, vol. &2

(24) L. B. 8. asks: How can | make a swall
battery for plating and other purposes? A, Puta
copper plate In a glas vessel § fncbes deep, and
cover It with orystals of sulpbate of copper. Sus-
pend a plece of 2ine near the top.  Connect Insula-
tod copper wire to copper plate and another to
gine. Pl the vessel with water.

(@5 L O.T. nsks: 1. Pleaso givo moa rule
for fnding how much and what size of wire I must
use on relays, in puttiog up a short or long tele-
graphie lne. A, Uso the purest copper obtalon-
ble,and make the sum of the resistances of all the
relays equal to the resistance of tho rest of the
clroult, Includiog that of tho battory: this gives
the bost result when tho line bs well (nsulated,
Thero Is no stmple formuls for fxing upon the
sleo of wirethat would serye for any and every
cuse whatever; but for locul and short olroults, Nos.
15 to 24 aro convenient slres, and Nos. 28 to $2 are
generally used for maln lines, A ourrent of (2
of a weber ls u very falr working strength for main
lUine circuits,  All the pecossary data for nsoertain.
ing the reststance of the varfous sizes of copper
and lron wire will be found in J.T. Sprague’s work
on “ Electricity, its Theory, Sources, and Applica-
tions,” under * Conductivity and Resiytance.” 2
1 bave been making an tnduction coll, Tx3 tnches,
center bundie of wires is1 inch In dlameter; pri-

mary coll is of No. Lé wire, about %0 foet long ; seo-
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with your coll without Inspectiog it;

of 400 leaves to the fnch ; it Is made likean Inter-
Joaved book. It contains 45 square feet, and ls
well connected with the primary cofl: but I get
no additional offoct. What Is wroog? A. Your
condonser is made, and shoald sdd mate-
rially to the effect If rightly connected to the pri-
mary clrouit.  Sprague’s book, above referred to,
gives much useful informaticn in regard to tho
construction of colls.

(26) L. W. asks: Which is the best book on
quatitative analysis? A, Frosenlus Is a standard
work on the subject.

Scientific

V. L. O, anks: How can I make plaster
stercotyping, so that they will not emck

(t3)
onsts for

| when put into heated metal? A, Aftor the plas.

ter cast has bardened, (t should bo placed in a hot
oven In order to deive off ull the supertiuous mofs-
ture. Plates propared (n this way do not erack.

{(85) G. C.says: 1. My counter is badly cor-
roded by the action of soda water, and fountaing
have to be tinned every 3 years. s thoro aoy rem-
edy for this common annoyance? A. You fall to
state of what materinl your counter s composed,
If of wood or marble, we would suggest the use
of n glass plate. Porowlain or slate topped couns
tors aro bost where there I a Hability of tholr fre-
quent contact with carboule neld water. 2. Would
a small quantity of soda put In the water before
charging provent the mischiof? A. No.

(36) Z. asks: Please explain the electric ae-
tion In the automatio rallway signal In use upon
tho Doston and Albany Rallways. A. The action
is produced by the opening and closing of an eleo-
trio clroult by the movementsof the carsupon the
rails, and causes the movement of an armature at-
tached to an electromagnet, whioh strikes a bell.

(37) F. M. W. asks: What is the process
for clarityiog and purifying lard, grease, and tal-
low? A. They are subjected to the action of

(27) F. B.asks: How can 1 make a silver | goam ata high pressure in large oylindrical iron
barh, for slectro plating? A, Dissolve 133 OFS. 0¥+ | voegols. The steam is mad: to enter the vessel

anide of potassium (n 100 gallons of water: getone

from below in such 4 manner as to cause a con-

or two flat porous vessols, and plnce them in this | oo e aeitation of the melted contents. The con-
solution to withia balf an inch of the mouth, and | 4.ead steam, being heavier thin the grease, falls

Al thom to the same hight with the solution ; In

to the bottom of the eylinder, onrrying with it the

theso porous vessols place small plates or sheets of | ooqpor part of the impurities, and is drawn off by
fron or copper, and connect thom with the zine | g enle taps.

tormioal of a battery; in the large solution place
o shoot of silver connected with the copper termi-

(88) W, H. B. says: In your last issue you

nal of tho battery. This arrangoment being made | recommend a correspondent to use lodine io olive
at night, and the power employed being two of | oil to prevent the balr (rom falling out. Will it

Bunsen's batteries or four Daniell's, the solution
will be ready for use in the morning. A small

not discolor the hair and skin? A, Yes; but al-
most inappreciably, and for a short time only,

quantity of solution for silvering may be made up | The color is not permunent.

from this description. A half ounce of silver to
the gallon will do very woll
may be prepared in an hour,

(28) A, A, H. asks: 1. How can I plate sil-
ver without a battery? A, For silyver plating on
copper, use nitrate of silver and common salt,

(89) J. T.a:ks: Is any portion of the hu-

A small quantity | ay tooth ivory? A. No.

(40) G. W. S. asks: 1, What is soluble or
water gluss? A, Water glass 18 a varioty of glass
containing a large proportion of alkaline flux, It
18 quite soluble in boiling water. 2. Would it an-

each 20 grains ; cream of tartar, 314 drachms. Mix. | swer for making a smooth bhard finish on wooden
Moisten with cold waterand rub on the article to | hbandles. and give a polished surface? A, Water
be plated. 2. Can T make a solution by cutting | glass might answer the purpose; but it Isan efMlor-

sliverio acld? A, Silver dissolves in dilute nitric
acid.

(20) N. 8. W. nsks: 1. What is the office of
the core of wires In an Induction coll, ng shown in

p. 15, vol. 332 AL The objeot of the core of fron
wires 15 to {nerease the inductive effect. 2. Where

rescent substance, and would finally become con-
verted into a white powdor, if exposed to the
air.

What is putin glue size to give it body? A. A
little tlour and litharge are sometimes used.

(41) C. A. B. asks: What can soft sand-

is the connection with the conductors? A. The | stone be saturated with to make it impervious (or

primary wires are attached to the binding screws
at the right of the Instrumont. 3. What Is the
necessity of insulated wire If the coll ks divided by
fnsulators? A The wire must be insulated, other
wise the current would leap across from one turn
to another. If you will rend the article carefully,
you will see the object of the secondary coll. 4.
If a battery current is connected with the coil,
what is the necessity of the current breaker? A.
It is by alternately breaking and making contact
with the battery that the secondary effects are
produced. A constant current through the pri-
mary coil would produce no static effect upon the
secondary. 5. If the copper wire be immersed in
a solution of shellac, is that insulation sufficient
for a coll? A. A shellao covering might answer,
but silk would be better.

(80) F. C. says: How can | deodorize a
swordfish's sword? A, Try washing 1t with a little
benzole or carbolic acid,

(81) L. P. 8. says: In yourissue of August

2% (lo answer to M. V. 0., who asks: Does 2 fan
blower require more power to drive it when the
discharge pipe isopen than when it is closed 7} You
sgswer: “ The sction is the same as in partially
closing the discharge valve of a pump. If the
sme speed s maintained, the resistance s in-
creased.” This Is contrary to experimental re-
sulte, If M. V. O. will make his fan belt sufficient -
Iy slack to reducs the speed of bis fan one quar-
tor or one third, by slipping, when the valve Is
open, he will find, on shutting the value, the fan
will immediately resumo its full speed. This, T
think, is due to the changiog of the course of the
Alras it rushes through the fan, from a stralght-
forward to a rotary motion, which takes consider-
able power; but when no air passes through the
fan, that which is inclosed within it, after baving
rovelved its Inltial momentum, keeps it up with-
out nny additional power oxcept to overcome the
friotion on the inside of the alr Jacket. I have
ofton tried this, and always found it to take more
power when the blast I8 wken from thoe fan. A,
‘We think you are quite right, when the gate Is eo-
tiroly closed. As 10 the effect when partially
closed, wo would like to bear from readers who
bave made experiments. Wo are glad you have
oulled sttantion to the watter, for wo always de-
sirw 1o ive vorreot information, and in ocur an-
swar to M. V.0, we had In mind the action of
blowers productng positive blast.

(32) K. weks: In thers a more speedy meth
0d of reductog u leaf w ity skeloton (without de
stroylog the ber) than by stesplog in pure water
for months: & mothod, hy the way, tried by e
without success? A, Bteep the leaf o & lttle
strong llme water for & short tUme: sprayiog the
kal with water will then remove all but the

(83) J. G, K, aakn:1s there ADY way of ma-
Kking oloth fmporvious to dust? A, Cioths (hat
have hoen rendered Imporvious o molsturs gee
likewise Imporvious to dust.  Pass the clot)y
through u weak solution of glue and alum; ana
aftor passing 1t betwoen the rollers of an ordinury

to romoye the supertiuous molsture, dry

nearly s0) to water? Coal tar would do but for
the color. A. A solution of nlum, glue, and lith-
arge has been used for this purpose.

(42) 8. A. T. nsks: What will prevent the
beard from splitting, so that it will grow long? A.
Clip the ends frequently.

What makes Lisnburgoer cheese bhave such a very
strong and offensive odor? A. It's putrescence.

(48) L. L. asks: Please give me an analysis
of erude petroleum. A, Crude petroleum varies
in density frowm (/820 to 0752, or 40° Baumé to 45°
Baumé. It is a mixture of a great number of hy-
drocarbons, compounds of carbon and bydrogen,
the average proportion of the two elements belog:
Carbon 85, hydrogen 15, These hydrocarbons dif-
fer from each other in volatility. Some are so vo-
latile as to evaporate rapldly at ordinary tempers-
tures, others require n temperature of 700* to 800
Fah. to vaporize them.

(44) G, B. asks: What is a good alloy, re-
sembling silver in weight andappearance? A.Try
the following: Tin 43§ 1bs, bismuth, antimoay,
aud lead, each 3§ Ib,

(4% C. H, 8, asks: How can I cover twine
thread, eto,, with metalliclead, so that on bending
it will keop itsshape? A, The prooess employed
(o manufacturing long lengths of load pipe might
adyantageously be used for this purpose. In this
thoe lead, in a molten condition, I8 forced by by«
draullo pressure through a dle, through the con-
tor of which a steel mandedl, of the required slze
for the bore, passes. By a little alteration of the
mechanism you might substitute twine or thread
for the mandril, and deorease the size of the dle,

(40) F. C. W, says: G. G, I, ean remove
glomy spots in black goods by rubbing them with
a plece of cloth,

(A7) M. W, W, says, in roeply to numorous
quorios ox to the sizo of axlospindlos; The almost
uniyersal testimony 8 in favor, within cortaln
rangoes, of the luvge spindies, sapecially 1o common
fredght and farm wagons. This may not arise
from the difference in the spindies, and protmbly
doos not, but from other entsen, In practioe, the
small slzed spindles are usually solid Lron, and the
spindies are turned, and the boxes bored to fit.
The larger spindle s about twice the diame-
ter for the same grade of wagon, that is, a 1i¢
inch solld tron spindle corvesponds to o 3 inch thim.
Blo skedn, as It s tormod, which Is usually a const
fron thimble Atted on to n wooden axlenot turned
and with the boxes not turned, the 0t belog much
looser than In the case of the solld fron spiodle.
This way have some offoct, but | think the resl
cnte 18 the gromter stability of the woodon axle,
rotalning its set without sprioging, senerally as
long s it daata; while it is probably rare to find
polid fron axlos that arm not more or loss sprang,
whon of course thoy run hards This seems still
more reasonablo whon [t s coosldered that solld
fron splndles (when the load Iy enrclod on springs,
s reduclog the Habdlity to spring tho nxlo) sol
dom glve nny troublo, Thore I8 also somoe diffors
wnoe 1n wolght {n favor of the woodon nxlethough
hardly onough to justify the declded preference

16 0e9t In the alr and then in o waem room.

moanifested for it,

Aumerican,

(48) E. D. R.says, inanswer toJ. A, B,who
asks If thore 1s a seed ealled bird pepper: The
pods thus called are the capsules and seeds of
capsicum annuum, Or eayenne pepper, and can be
procured in almost any drug store under the name
of bird pepper; mockiog birds are extremely
foud of them when fresh, and eat of them freely,
henco the vulgar name. The best are the African
bird poppers, and are tho same a8 used for making
POppor suce,

MINERALS, BTO.—Specimens have been re.
celved from the following correspondents,and
examined, with the results stated :

D, D. W.—No gold or sllvor Is prosent. There Is
a traco of arsenic.  Tho spocimen (s shale Incloging
a yollow powder consisting principally of silica,
tron, lime, aluming, and potash.—M. C. S.—Itis
smoky quartz, of little or no value.—C. C. P.—It is
maroasite,—W, W.J.—It is a variety of soft white
olay.—~A. J. H—Your specimens have not been
recelved. Forward other specimens, and we will
examine them.—R. L.'s specimon  has not been re-
colved.—No nume.—A fine specimen of variegatod
rod Jasper or shale.

COMMUNICATIONS RECEIVED.
The Bditor of the SCIENTIFIC AMERICAN a0+
knowledges, with much pleasure, the receipt of
original papers and contributions upon the follow-
Ing subjects:
On Squaring the Circlo, By B, C,
On Rapid Teansit. By J, H, MoH.
On the Excenetion of Gold from Oros.
On the Wenther, By W. I,

Also lnquirios and answers from the following :
AAA~L ID-W M RB=J, D. D.—J.J. M.~
R.K~A, G ~F.J 8~G.B.~G. W.~F.K.—C. D.—
F.D,C.=W.M. T.—A.T.—R. B.—E, B. B.

HINTS TO CORRESPONDENTS.

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

Enquiries relating to patents, or to the patenta-

hility of Inventions, assignments, ete,, will not be
published here. All such questions, when initials
only are given, are thrown Into the waste basket,
as it would fill balf of our paper to print them all;
but we generally mke pleasure In answering briefly
by mail, if the writer's address Is given.
Hundreds of inquiries analogous to the following
are sent: * Who sells an efficlent rice-hulling ma-
chine? Whose Is the best firebrick press? Whose
is the best dog power, for churning and other
light work? Whose is the best rack press for ox-
pressing seed oll ' All such personal inquiries
are printed, ns will be observed, in the column
of “Rusiness and Personal,” which Is specially
sot apart for that purpose, subject to the charge
mentioned atthe bhead of that column. Almost
uny desired information can In this way be ex-
peditiously obtained.

By J.T.

[OFFICIAL,)

INDEX OF INVENTIONS

POR wmIom
Letters Fatent of the Unitod States were
firanted In the Weok ending

August 31, 1875,
AND EACH BEARING THAT DATE
(Those marked (r) are relssued patents.)

Alr and fuld regulator, B, Bates. ... coovveasns

veves - 367,212
Anlmal shearing machine, G, F. Evaas (r).

e 6,62
Auger, earth, D, L. Newcomb, ....... cernneeass 165,053
Darrels, cte., chamfering, J, Greenwood.......... 167,106
Darrels, ete,, trussing, Naylor & Greenwood 107,10
Battery, galvanic, E. A, HUL ..., wrees 167,178
Dod aofa, A. Splegel ... ccovvivinninans o 10T

Doo hive, 8, HIXs0n. . .ooiue ... 105,047

Deo hive, P, Honnoll ... ... 107,280
North, swloging, B, W, Brown. ., 167,917
DIrd 0ago, J. Lo PIONOT v ccavssvsrnrsrantnbpssss san . 107,800
Hoat, collapaible, B, L, Berthon.... «ooie vornnees 107,214
Hont, Hfe, L. P, ProXo0....ccconneosssssnsrrsssnssa 167160

Doller, sectional, B, T, Babbitt,.......
Boller tubes, securing, J. E, Jarrold, ...
Dollers, bushing tubes of, M, Dusecly,,
Dolt, door, H. J. Hes.....cvviiiass
Bolting cheat, Awisher & npball,,
Rone biack revivifier, J. Gandolfo,
Book ruok, susponsion. ¥, 1. HiN.,...
Boot ealk, raftman’s, &, D, Guilford.........
Bottle, tollot powder, Willlams & Hihouse,
TrIale DI B, H 0NN i iiiiinninssnnnnsans
Buelie, B Wal0R.. . cidsnned itborsosssonne

Ducklv-makiog machine, I\
Burner, vapor, C, E. Ball,, .. <
Camers obscurs, G, Raphael, ., cecasasnes JO3,001
Can, shaot metal, J. Hermot. ... ..ooiir vnvinnen wan
Cans, Alling and solderiog, G. H, Porkine,........ 167,96
Car brake. poeumatie, I, ¥, Knapp, e T30
Car bumper, Geilfith & PAt1erson. .. ... .. «....eree 167,800
Car coupling, Hervey & ABPanms, .......o.oviivee. 105,084
Careoupiing, Mayes & Murphy . ......ooviiienneinns 1671
Carcoupling, N, N, $pafford........connn vesanens 160,008
Cardoor, gratn, David & WHAIng. . ....coonees o N2

oo 107,22
o 167,590
o 167N
weo 167,098
«ea 167,082
e 167,20
oo 167,046
e 167,209
oo 107,078
oes 107,288

<16
B LIS
o 165050

Carstarter, A, A, Jones,, ., s T30
Carstartor and brake, T, L. Wobser, ..o nmm
Carstock, W, W, _Ker..... ... ceensenns ISTATY
Onr traek, 1. DOROML. . coivicsivreiiosis (rstsrosahen WM
Car i, O, BTy OGS o 352057 b4duh db ot SRed K C LR 5
Oarvareter, T, I, Harrington A LA
Card,direction, A, E, THOIE. ..oorvnnrsannnnss W

Carpet swenper, G, 8, Gladding
Carriage Inok, A. W, Fileld,...

Carringo top, G, E, WhItlore. ...,
Ciina, ote,, ornamonting, 8, M, AJAIS, ... ..
Ctinok forholding eceontrics, W, 1, Smdth, ..
Ohoen cup, W, Manee,..... . wen 107,904
Clgarmnohiine, W, E, | von 107,348
Cligar makior's pasto box, M, WHBOM ccovveivnaie 157,00
Cistern valve and overfiow plpe, MeGmnn of af, ., 167,90

S LI L)
o 107200
soe 167,078
s 167,959
- 167,077

Clomp, Jolper's, W_ J, Donley wan

[OcToBER 2, 137%5.

Clothes Jine fastener, H. MOAS. .....oocuvuieneanses 167,08
Colter attachment, J. 8, Joh . 6
Column, metallte, C, 1. Leldy........
Congealer or condenser, W, i1, )1, Mallory..

Colttvator frame, W. M. Coston
Dental drill, 8. 8, White........, P —
Dental plates, making of ¥, & G. G, Mickman... 167,50
Dental plagger, G. Rehfuss, ... oo 000
Dental plugger, E. T. Starr

Die stock,J. J. Grant.......
Digger, potatn, W, E, Babeock
Digger, potato, . Botsford..
Door spring, L. A. Warner, .
Drawers, rubber, M. Bradley o
Drililog machine, rock, C. Ferroux.. ve
Dyetng and printing, Sellon & Fiakney..... ...... ¥7,30
KEngioe governor, steam, Corbett & Campbell.... 167 25
Eugine, locomotive, T. T. V. Smith.. ... ooce.. 167,738
Engine, rotary, A, B, Vandemark.........
Eagine, indieator, steam, J. W. Thompson
Eogine, stop motion, T, Bvans,,,
Eavelopos,muking, J, Ball (r)...
Eaqualizer, deaft, Hunt & Butterfield ,
Favrle, folt, 1, J, and W, D, Davies,
Fenco barb, wire, J, Halsh. .. o..ovviiinnn
Fence poat, A, ¥, MeDonald......... .,
Fertilizor distributer, ete., B, Scofield. ..
Fire arm, breech-loadiog, W. I, Baker...
Fire arm adjustable trigger, H, Watkeys,
Fire oacape, §. Konz.........
Flask, moldiog, Bunnell and Hosloy.......... sees 167,208
Folding and perforating machine, W, Danfels.... 167,200
Farnnzo, B, T. Babbitt....iccivvivimrverssnss sasse 167,201
Farnncs door, B, H, Asheroft.......
Furnnee grate bar, E. M, Erdman,........
Furnnces, preparing gus for, W, 8. Gillon
Furnaces, pudditog, G, W, Hall, . ..oooviiininnns
Furniture drawers, antifriction, J. D, Freese.. 167,161
Gas Jots, projector for, J, W, Naramore........... 167,881
Gold, sllver, etc., oleaning, G. M. Norwood..... 107,192
Grain cleaner, T. BUbImann, . .....co vovvirenrans 107,297
Grass sovas, gathoring, J, B, Symmes 5

Harness hame, J. P. Clopton....
Hammer, claw, D. W, Parker (r),..
Harrow, W. 8. Rowland.. . ..,..
Harvestor dropper, J. Bahruth,,.
Heater, steam, J. F. McKenney,
Heddle frame, E. S, Pike ......
Hitching post, T. Msguire...
Hoe, weeding, A. S, Dunham
Hose coupling, M, M, Lewis, ..
Hydrocarbons, burning, J. Nelson,.......
Tee machines, cleaning, W, H, B, Mallory. F
Inhaler, nasal, Yutes and Treat........ cererasanees 167,200
Koy tor looks, L, Griswolde oo o e 167,084
Knife-scouring machine, €, G, BIBger ,..,........ 167,50
Knltting maching and fabric, ¥, Uurns, ... .

Knob rose, J, Moore.,.. v
Ladder, fireman's extens! . Kona,,
Lamp, J. Mayer....ccocoamaaiananna,
Lamp attachment, L. Tobey.
Lamp fount, C. F. Linsiey........
Lamp. miner's, Eynon and Cook
Lamp socket, W, X, Weeden. ...

Lasta, fitting counters to, L. Coté...
Leather, conting, H. Martyn...... ......
Letter box, De Barry and Landqvist, .

Lid ltfter, T, B. Carpenter........... . 167219
Lock, alarn, L, Griswold.....oeevnvnnnnn e 167,167
Locomotives, pet cock for, F. A. Casey. e 167,002
Log turner, H. Kno¥loR. .cccvve ov vestonvsonsnne 16,31

Loom for weaving plied fabrics, E. B. Bigelow,. 167,152
Loom shuttle motion,C. 1. Kane PR

Maize, treating, L. CRIOZEA. ....covverinsnronssnnes i)
Manures, distridutiog lguid, E. i, Cammings. .. 167,155
Mechanical movement, P. Bellinger........ ..... 163,018
RUOL Y, ABDIN. .. ccansvasianes.  sosumes s 1,290

Molding flask, Buntel and Hosley. ..., e V6T 008
Molding machine, Bunnell and Hosley............. 167,29
Moldings, machine for making rope, H. Glans. ... 167,59
Mop and brush holder, C. B, Clark.... < 167,504
Motion, converting, J. M. Wilkinso:
Muff, head, H, Fllrst............. .

Not, landing, C. ¥, Nason,.. .. 167,189
Oltoup, J. Graham,..... ... eee 167,882
Ore slzing machine, D, Nevin....  ..vveinennnes 167,191
Overalls, G, R, Eager....... cerees 167815, 6,7, 5,9, 20,21
Macking for stufing boxes, R, Greonalch......... 167,258

Paper, carbon, A. B, SImonds,.....u...e
Papor collars, ete, cutting, ¢, H, Den
'aper cuttor and perforator, W. Danfels
Papor, safoty, J. W, Casilear,.........c..

Papor vessel, E. Waters (r)..., e sas 0,627
Pastenoard, making, B. F. Fleld......... oo 167,208
Pler, casttron, J. F. Hame...... "o oo 167,059
Plllow case frame, T. F. Walter, ..., oor 167,000
Pin, diaper, B, I, Gaylord..oooov coniiens N LI
Plipes from froat, protecting, A, N. Hankin, ..., 167,198
Plane, beneh, L, L. Davl N L]
Plunter, corn, 8. Wright, 0.
Planter, hand, D, W, Hughes, 107,851
Planter, sood, 1, 0. Wenoll,., .., o 167,900
Wow, sulky, B, K. Fenner... . 167,05
Pross, baling, D, O'Connor. . . 167,268
Presa, comblination cotton, J. ¥, T . o 1T
I'ress, hydrsullo sdjustadle, M, Stannand, .. . 16,3

Printing maohioe, block, ¥, Waltlon ... ... 87588
Printing, preparing plates for, A, F. Eckhardt., 167,158
Printing pross, O, B, Cotteell. . X

Printing press, W, ¥. Wyman
Pruning implement, W, Carr, .,
Pamp, I TYler ..o " anena
Pamp, chaln, W, WeRros. ...coovvrvivermnsrsrrerscs 1T
Powp, rotary, O, H, WHItBOY ... e oo W0T00
Radistors. valve for steam, W, U, Daker, ... .. 169,211
Hallway rall Jolot tastenivg, I, ¥, & N, A. King. 167,200
Haslway switeh, O, P DYoo, . oo s 105,03
(iattan measuring machine, N, 1. Richardeon, .. 167,558
Heflectors, O. M. Mureh...... <ouen MOTANT, 16T, 0N
tegister, hoating and ventiintlog,J 15 Oldershaw 167,05
Saw mifll bead bloek, G M, PelOn o 16N
Shatt coupling, D, L. Newecowb PR LA T
Shafe tp, 8,00, Baymond. ...
Bhoave, 1. Kavanagh, .. cooeooaineinns
Shoo nalle, metalilo trip for, G. Mekay.,
Bhow oase, 1, 1L URsenrIOF, o
Knutter, Aroproof, Mlerco & Nmith,
shutter worker, . D, Hughson,
Siftar, ashi, W, Daumann,., .
Bl and order alate, combin BN
Soap, transparont sdyortising, 8, Strava ()

Volder, sy partue 100 weliing. J 0 HBpn .. o0

-

b
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Spinning machinery, om.. u‘lnmm\n & \\'.n‘ ) S s -
ar,, 101,10 =
,\m.;o nnddm:,lp tl'brln Jo Lo Kendall,,,, L0l 169,994 PA C L A R K & C O M P A N Y S
Kpooling and doubling, Wild & noey,,
. 67,0 W' "
it i A e Y m | X 'TEI‘?T SELF-COILING, REVOLVING STEEL SHUTTERS E E
s E, D, Loverlige an b roadily fitted to ¥tore Fronte, Rear Windows or other openings, making tl Fiiey
1| PROOK, anid afrording sbsolute proteetlon; al ( I gt p B e AND RERGL A
Stook-counting mnoline, Jeans & all Btore Fronts, Private Donkes. Oflees, and aehool 1 u‘r‘m’l’.’." ““!‘k '.J'..f'..'.‘..",.f’.’.f"..'.".';"'..".:51'.1' ;'.’. e b Eepar Fotaelom to "“’"‘“""' Perfect
Stonedrensing muchine, W, 1, Thompao ‘ | OF DRlAtOS wolghts, and oannot et out of order, ‘They are handsome [n appearanee, sud sre Lk ks i e hnery in workmanship—all light parts
Stove, magaxine, J. A, {1 pann . B L anatiers in the \n-y[.l Are nued o the new Tribuse Balldin Dulaware 1n d ”m“'w l- ! ||l “:ru ."‘\| Saespest of Coat Bledd,
¥ nokwalter.,........ L 107,206 | Bollding, Leoox Libmry Hallding. Huve boah for yaars in .f.'n, S0 In ever mn'-il-nT ”n s l”m‘ faghaltan Every Engine tndlested,
Stovos, oil, ¥, Gates, .......... L 1er.aan | MO0 Are sndorsed by tho leading architects of thi wortd, ¥ principal city throughout Burope, Yalve correctod to f"' mmu.-
Stoves, tuel out off for wagazine, D, Smlth. . 167,801 JAMES G, WILNON, Mannager, 318 Wust 0 81, Now York, e '.'":3::""' reavl
Straw cutter, W, IL Han., ... L Dy ‘.,”:“‘. e and at London, Farls, Vienns, Berilo, Melboarne, &e,, &o, peed n‘ble.u{"m
Table, extension, ¥, Golibaoh = - marea

167,242
e Uy U

Therapoutio nppliancas, nlmum IL J. hmml
Thermomoter, J, Gall,......... .
Tl soupling, J, 1, Johoaton ..
TOUACOO Quttor, Adams & Blondin
Tool handle, W, K, Sohwin........
Truoks, rall and axle, O. W. Carter......
Truck, hand, H. K, Baltaly... ...........

.Allﬁ‘-.‘&ﬂ. l'l’ 20

..... 165,154
Trunk, J. W, Krepps o 107,583
Tag siide, D. W, Leeka o W7, 00
Tyre Ughtening machine, J. Champlin . 107,
Utering sapporter, J, 8. Shannon, 1051
Valve, ehock, I, G, Johuson, ., AR L
Vellole, C. J. Walser,, « 97,200
Vehlele hody corner Iron. \ l. Holmes, , .o 07,000
Warp beam, 0. D, Lombard, . . W19
Washing maohine, T, Mo, B Lt
Watch case too), C, llunktu- - 153,10

Watch malnspring attachment, M. Wheeler...... 15,00

Wheelbarrow, Rolland & Van Hoorde....... - 167,19
Whitletree and neck yoke, G, W, Eddy. - e
Whip socket, 0. A Kelpey.. . 166,258
Wind power, A. Lowe........ . 16T AN
Window boad fasiener, A. F. Warner, ..., < 16T
Window sereen, A, A, Carter,...... R « 167,200
Wire cloth, paloting, C. i, Waters (1), 6,623, 6,00
Wronoh, pipe, G, W, Walth. o iiiiiiiirnnsns 165,568

DESIGNS PATENTED.
8,588, —~INKSTAND.—H. Drower, Now York city,
8,581 —SILK FAnRIC.—J. Colgnet, New York clty,
8,685, —Grass Disu.—G. E, Hateh, East Cambridge, Ms,
8,59 10 5,550, —CARPETS. —A. Heald. Philadelphia, Pa,
5,500, —Canrer.—W, Kerr, Philadeiphia, Pa.
801, —~Bapow.—J. S, Littel), Newark, N.J,
8,000, —Cansnnns, W, B, Weeden, Providence, R, 1.
8,508, —=FLao,.—J, C, Deming, Norfold, Va,

SUHEDULE OF PATENT FEES,

On each Caveat,........
On cach Trade mark...
On filing esch apniication for a hwnt m !e-m
On issuing eaca or.ginal Patent.....
On appeal v Extmuners-in-Chief....
On appoal to Commissioner of Patents..
On application for Boisane. ... ....
On Aling & Disclalmer,.
On an application for Design (3% yoar
On application for Design (7 yoars)....
On application tor Deslgn (14 years)

CANADIAN PATENTS.
LisT OF PATENTS GRANTED IN CANADA
September 4 to 7, 1875,

5,128.—H. S. Pomeroy, Now Haven, Conn., U. 8. Au.
tomatic 14 prop. Sept. 4, 1875,

5,120 —W. E. Andrew, New York city, U. S. Separating
oloomargarin and stearin from fat. Sept. 4, 15%.

51235, —A. W. Richards, Indianola, Iowa, U. S. Peram-
bulsting cot. Sept. 4,195,

5,136, -G, Campbell « al., Toronto, Ont.
shutter, Sept. 4. 1575,

85127, —A. Welr, Wellesley, Ont, Spinning wheel. Sep
4, 1555,

5,125 —G. S. Walker, Erle,
chine, Sept. 4. 1835

5,120.—W. Ball, New Vienna, Ohfo, 17, 8. Canpal boat.
Sept 4, 155,

5,1%0,—J, H. Myers, Montreal, P, Q. Shirt. Sept. d.
1875,

5,151, —J, Buechner, S¢. Paul, Minn., G. 8
hibitor. Sept. 4, 1935,

5152, —J. W, H. Doubler, Phlladelphia, Pa., U.S. Me-
chanioar motor, Sept. 4, 1574,

5183.—0. Noack, Haltimore, Md., U, 8,
chine. Sept. 4,157,

5,184.—G. 4. Shimer, Milton, Pa.,
Sept. 4. 1553,

5,155.—J. Armor, Hamflton City, Ont. Hose coupling.
Sept, 4, 1855,

5,1%.~G. H, Steadman, Hopwell Cape, N. B,
snow shoveller. Sept. 7, 1875,

5,187, —E. May, Montreal, P, Q. Elastic motor, Sept.
7. 1595,

5,198 —J. 8. Wethierell, Now Market, Ont.
luggage box. Sept. 7, 1970,

5,18).—G. R. Eager, Boston, Mass., U, §
all, or pantaloon garment Sept. 7, 1875,

5.180.—C. J. Addy et al., Boston, Mass., U, 8. Sole edgo
trimming machine. Sept. 7,155,

5,041, —J. Dildine, Limestoneville, Pa,, U, 8,
trap, Sept, 7, 1875,

50428, Strunz, Pittsburgh, Ps., U,

Fireproof

Pa., U. S5, Washing ma-

Plcture ex-

Crimping ma-

U.S. Cutter head,

Rallway

Combined

Blouse, over-

Animal

8. Boasp. Sept,

R LR

5,048, ~J. Bumell, New York city, U. S8, Horse shoe
machine, Sept, 7, 1575,

514 —P. K. Dealy. St. Join, N. B. Locomotive ash

pan cleaner and heater, Bept, 7. W5,
5145, L. C. Whiting, East Baginaw, Miol., .,

forte pedsl attachment. Sopt, 7, 18
5.146.—J. D, Smediey, Syracuse, N, Y, U, 8, Chamher

attavhment 1o cooking stoves. Sept. 7, IS

Advertisements.

Back Page = = = = = = §1.00 a llne.
Iuside Page « = = = « = 705 conta n line.
anmhwdadmmmmwumm
mew.mﬂwklufmn. Adver-
tlaements must be received at publicaton ofice as
Muammnomamarmem.

8. Plano-

l. EETWOOD SCRO .l. =AW,
Vith Boring Attach., & ower,
It wili €ue, wi 0 Gireatost I(- Iy
-n-l Au-urucy. the ost m- fentn

faid o asihe

:";'..rl:ll.“ufl ) Iudrln or hn;mll
nma. h-l l‘ &
uw. anu- oo uv \uo l

o #nd under; -l-n y
5.;0:) Y ur-unlltd fw Durubll-
ey and I Jow Cont. Price $10 10 $15.
Boritg Attschiment, 15.20; Blower, §1,
send for pamphlet, “lroular, and Lt of
Deslgns of Fret Work, Teusr BKo's,
Manufactarers, Wilmiogtron, De)

| m%ES Tt sj Ky

;\ THOMAS MORTON,
f

Manutscturer of

Brass & Copper

Sast Ghain

AND PATENTED ATTACHMENTS,

Warranted for X years

No. I5 Murray St.,

New Youx,

IIO\\' MADE 1IN 10

‘ lVl‘l(} ‘R £, from Clde

0, or Molasses, \\’lTlll'l ’l il\h DRUGS, \ll-
F. I.SAGE, Hne,;-r Nskcr.*prlngncld \ln-

A GOOD WORK.

A Startling Cause of Dehility and Sie km‘u full X~
{Inluml in a large ootavo Treatise by Ilr, ehl'\‘
IROWN, 21 Grand Stroot, Jeraoy Clty, N. .l P\ ory
mnn nnd womnn who iy alling l‘n any way should send
Ba0d gOL i cOopY W Onoo, ax 1t s sent freo, prepald by mall,
Address the nuthor, ns ahove,

& TEEL NAME STAMPS—S
Ad Bramy Wonks, 21

W ANTED—Partner with # Horse Engine,
Boller, and first olass Saw M{l1, to Joln advertiser
In manufacturing Cypress, Ash, and lun Ploe Lumhvr.
Or would give contract 1o saw hy M, ddress

JOHN RICHARD, l‘l\'moulh.!\.

FOOT LATHES,

FOOT DRILL PRESSES, IRON MILLS TO GRIND
CORN AND (‘Ol) FEED, &c.
SHEPARD,

1.
G02 W, lfll‘lh St., Cincinnatl, 0,
g#™ Send rur olroulirs,

TO ELEC Tlt()-[‘l.ATRRC JV\\ ELERS,
AND WATCHMA'K ERS
BATTERIES, CHEMICALS, AND \(ATFIH ALS, In
sets or aingle, with Rooka of Instraction for Niokel or
Silver l’hulnu THOMAS HALL, Munufacturing Kiee.
triofan, 19 Bromfeld Street, Boston, Mans, Illustrated
Catalogue sent free.

INVESTED In Wall Strect
often leads to fortune. A
2 ge book, explaining

everything, and copy of the \\ all Street Review.

SENT FREE, Jonx Hicxi 1% & Co.. Bankers

aod Brokers, 32 urou!'ly..‘(.\‘.
THE IMPROYED

NIAGARA STEAM PUMP,

g 95 10 9% Pearl St.. Brookivn, N. Y.
St., New York,

.iienc at 40 John s'L
: bbard & Aller,
SoLy MAXUPACTURERS,
ENGINES AND BOILERS,
Pulleys, Shafting and Hangers
a Sp(a'ulty

male.tn lhrlr locallty. Terms & OUTFIT FREE.

2l A WEEK to Agents, md k Ynunc. \l-lrk Fe-
8 Ad ress PO, V lchl-‘l:\ & CO,

Augusta, )lc

CRE AT REDUCTIOX 15 PRICE or ROTARY
T HY Dl(Al LIC GOVERNORS. if ordered at once.
J. S, ROGERS, Tr.,19 John St.. Boston, Mass,

FINE TOOLS

For Machinists, Jewelers, Engravers. Watchmakers,
Amateurs, aud others, Algo. a fine nnorlmcm of File
and steel Wire Nupnllct at }R\Sbh & CO.'S, 62 Chat-
ham S!rtel \er York

ITHERBY, RUGG & RICHARDSON, Man-
ufscturers of Woodworth Planing, Tonguelng,
and Grooving Machines, Richardson's Patent Improved
Tenon Machines, Mortising, Moulding, and Re- Ml‘
Machines, and Wood-Working \lu:hlnarr geuerally, ¥
Sallsbury Street, Worcester, Mass. 8,
(bhop formerly occupied by R, ﬁ.\l.l. & CO.)
. B, WITHREDY, 0. J. RUOOG, &, M. RIOHARDAMN,

OR SALE, CHEAP-A Walker Lightalng Mill,

lorpulverlllnggmru .Charleston Rock, Phosphates,

Felspar, Lron Oln‘ gmm&nc }l'hlm:r .\\ﬂ“ll‘lt 1o and
on '3 clngs &

Bituminous Coals Hor SING & TTUNT. Wilkealiarre, Pa.

Manufacturers of Turbine Water Wheels
Adapted to (alls of water of 160 10 25 feet, are requestes
to send prices and de -(‘ﬂp(hnn o **SoUTH AMEnic
care of B. I', DUrrox & Co., 713 Broadway, New York,

PATENT,

= €3, 1or sleep or tat Hoots,
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or l..",fm“.' Price Lists,
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le
’a?.

a day st home, Agents wanted, Outot and
$12 TRUE & CO,, Augusta. Maine,

orms free.
Paper Machinery Manufacturers

3 tod Lo send prices -ud description of machin-
ll-‘r’v‘ :-7;.‘:.7;7"|4:ry of news |.-.l \unppln;: ;uprr ran b
Water, 1o ** SouTd ANERIUA, ' Cire O . Durrox

vo., ‘llllrumltly. New York,

Tho TOLL-GATE! f,,

nd! Address with nulnp,

l‘lﬂnrewnl freo! An
on mu 0 objects to
) ﬁ . Bufflala, N \'.‘

INDIA RUBBER

For Inventors and the Trade, made {nth sn
short notion by ¥, I, HOLTOXN, 45 Gold 8¢, , 3
Established in 15660

convenlently arranged (o carry PASSENGE RN -ud
EHICLES at the sumo (ime,  Deseriptive Cirenlar sent
application Address J. EARNSIIAW, Civil Bogt
neer, N. W, Cor, 4th lu-l face au C Inrlnnlll Uhln

Boult's Patent

Reverse Motion
Fanellng, Varlety
Tlnnldlmx and
Dovetalling
Machine
cuts Fanels o
Any design or

N EW PATENT CAIL ror INCLINED PLANES

stylo of mould in
the solld wood
wWith neatoess
and dispateh, 1s
A firet clam
Ehaper, Kdge
and Seroll
Mouldoer

Doos grneral
Dovetalling with
thick or thin
stuffs,  Simple

P~ Send lw Pamplilet and
ﬁlmph- of work

Impraved Sollg Hlu'l Cuttors for
all Kinds of Varlety Monlders
mndv to. order, and warranted

l{ C \IA( HINERY €O,
Battle Crook, llv'h

i‘um l‘()\\'hlt Tl-‘\()\l\(‘, MACHINES FORR BALE,
. C. HILLS, 51 Cortiandt §t,, Now York.

MAGNETS—Permanent Bteel Magnets

of any form or size, made to order by ¥, O, BEACH
& CO ., 2346 Canal St,, New York. Makers of toe cei

bratea ‘Tow Thumo snd Minlature Telegraph lostro.
mants,

Barnes' I’ool-power Hcroll
Sows and Lathe,

An entire nEVOLUTION In the con.
struction of foot-power machines!
A The old style thrown uslde when these

d are known! Thousatnds now In use!
S £1.500 to #2000 per year made using

J them. One person out of ey «ry three
who send for eatalogues of these ma-
chines buys one, Say what paper
you read this In, and address

W.F & J. 1 NES,
RockTord, W Innchlu% (,‘o..hl?
Y'20d4.

PATENT RTGHT FOR SALE.

Matching Macnine, self-udjusting to any width of
omrd. tapering or nnrnllrl For rlnhnr ynl’llcuh\r-.
ddre J, lllll Burriliville, K.

THE SHAPLEY

Portable Engine.
Complete Power.
BEST AND CHEAPEST.

Send for Descriptive Circa-
far with Price List.

R. W. WILDE,

Sole Agent,
20 Cortlandt St.. N. Y.

Also. nt for CLAERK'S
PRESSURE BLOWERS
AND EXHAUST FANS.

THE BASTET

MAGNETIG ENGINE.

For nuxxixe SEWING MACHINES, PUMPS, DEN-
PFISTS' axp JEWELERS' LATHES, FPRINTING
PRESSES, nrowrso FAULOR Axp CHURCH ORGANS,
OB WORKING ANY MACHINERY THAT CAN DE MOVED
BY HAND OE FOOT,

Simple, Durable, and Economical.

$£¥~ Call or send for Circular, &2
§9 State Agonts wanted.

L. BASTET,

607 Broadway, IN. Y.

$5 0 $20 Iree “Srinson s Co. PoruisanMaine,
R SPECIAL Ty

sTE AM P"émfg‘ﬂ fEE,,.EﬁSU,
CaPEg MAYWELLNES

BENTEL, MARGEDANT & CO.

ON, OHIO.

we Last

HANM
Soad Tor Catalooue el I

oot Lathes.
WM. E. LEWIS, Ut\claml 0 Calalogues free

iy A TTER
B'l'!ll;an)dl(Aur‘ I‘I)nu’:ln‘: Un ulnr l(' ne nmglll)nlu .

fend for Price List sad Cir.
Culnr,

HexrMax & Herouzrn
RODE M'¥a. Co,,
Dayton, Obdo.

PATENT

Planing & Matc

4 Molding Machines, G and Wood's Planers,
et S o v e
Ia.no(m(:‘mhn 7% 2" £ ’Y'

\I’H ERTISERS Who DESIEE TO m’.u*u coUs
Lry rexlers in the Weal, can 4o 5o in the best
cheapest manner by nuln one cr more 'ccllhnl of Kel-

R lhr- atl \riln- LAts, piy to
. KEL l)(.'J. '.'lJn: on 88, , Chicago, 111,

8,000in Use !
Blake’s
STEAM PUMPS

'or every possible dnty Send
{or INustrated Catal

GEO. ¥. BLAKE M’ P GCO
3 & 'S Liberty Street,
New York,

% and W South
St., Chlcnxo. i,

MACHINERY.

(RON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

HANGERS, PULLEYS, CO N

gc. Send for Ilustrated bu.xunl‘ S brios e e
GEORGE PLACE,

121 Cham™ers & 108 Reade St2. N, Y, Oty

EAGLE FOOT LATHES,

With Seroll and Clrcular Saw Attach-
ments, Slide Best, Tools, &c. : also Small
‘Bnmne Lathes, Metal Hind Planers. &c.

Cor, ( mu--s, and Friend
llm!an Mass.

WM. L. CHASE & CO..
% & 91 Liberty 5t., New York.

or $100 forfeited, All the N ew and Standard Novel-
s, Chromos, &c. val uable Samples free with clrv:nlars
ORIESTAL SOVELTY CO.,

A GENTS WANTED—840 & Week and Expenses,
tlel

111 Chambers S¢., N. Y.

o e m-!!‘n:od udox;nonxu Macnines. oc:cl
JOHN B, SCHENCK'S SO\!; !inlmvn:n\
Sead for Catalogue.

uumbx.w\m:.

Small Tools of m Kinds: also GEAR Wlll‘ELR parts
of MODELS, -n-l materials of all Kinds, Cutings of

Small Lathes, Eugines. Slide Resta, & Calalcgues free.
GOODNOW & WIGHTMAN, 38 Corabili, Boston, Mass.

o

“’F WANT to rn:m every unemployed man, worsan
ud child, C. P, RICHARDS & CO., Hallowell Mc.

THE

Bigelow Engine,

The Cheapest and Best Portable
Engine offered to the Public,

Price, l Horse Power..

Price of Stationary l:uxu:n
4 Horse l‘mrrr ..............
ito 'H-. Hor-e l‘o'cr
2ol .
Send for lllmmlod Clircular
and Price List

H. BIGBLOW & Co.,
New Haven, Coun.

' Tools

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

Improved FOOT LATHES,
Foot l'uwer llnc.lx-ce-rﬁl
Screw Lat
Smal) lhnd and Power Planers for
tide Hests, Ball Machines for
Foot 1l Saws, Ught
o0t Clreular Saws,

ot - ery bost. Sold by machinery agents,

ar sent direct hulq‘nunuf::‘h‘i".' Many readers of this
Taatrst e unfr«

paper have the, ALD .

(& .lun lha u\kln Tur Ariisans or Amicun.

BLAKE'S PATENT
Stone and Ore Breaker
Crasnes all bard snd hﬂtllo ll w
-8 :1.9’!‘ for Mu and for (;‘nr

Address CRU
Now Havea.

OTIS Mact "°"’"".

18, BROS, . ©o
No. 348 BROADWAY, lll' YORK.

AGENTS WANTED,
Men or women. $y4 3 week. l’no(

able with no risks. anmcmmlu
and mwh‘fkwﬂlb
card on which 10 send addresy
mmmm Wmonmoh

y M. REED, 8w av., neW voue,




WHAT PAYS?P
Read ¢ See

Kvery bostness man sdmits the necesity of advertising
All who have tried It know the advantages and profit of
sodolng. Tut 1t s not all who sdvertise that do It advan
tageously, and (n the most effective manner, toderive the
greatest demefit for their money. Awa rule, it lsthe beat
economy 10 adveriise what one bas to vell or wishes to
purchase, fn papers having the largest circulation among
that class of persons Hkely to be Interosted In the article.
Partios having Manufacturing Establishmentis to sell or
case, or who wirh Estimates made for Constructing
Nridges, Dams, Tron Bulldings, Furnaces, Heating Appa
ratns, Steam Engines, Dollers, Wood and Tron Working
Machinery, Agricultura) Implements, or Contracts for
Engloecring Works of all Kinds, will find that It pays to
sdvertise In the SCIREXTIFIO AMERICAN.

The value of the SCIENTIFIO AMERICAN a4 an adver
tising medium cannot be over-estimated . 1t goes Into all
the machine and workshops In the country, and Is taken
st the principal libraries and reading rootms in the United
States and Europe.

A dustoess man wants something more than to see his
advertisement tn u pristed newspaper. He wanta elren-
atfon. If 1t 1x worth 28 cents per llne to sdvertise In s
paper of three thousand circulation, 1t is worth §3.705 per
1o¢ to advertise In one of forty -five thousand

We invitethe attention of those who wish to make thelr
usiness kpown, to theannexed rates:

Back Page, =+ =~ $1.00 a line -
inside Page, = = =+ 23 mline | OO0
Business and Porsonal, 1.00 a line

Engraviogs may head advertisements at the same rate
per line, by measurement, As the letter press, Adver-
tisements must be recelved at the publication oMoe an
ecarly as Friday morning 1o appoar {n next lsue,

If anything is wanted in the mechanical line, advortise
oritin the SCLENTIFIO AMXRICAN,

If one bas a patent or machinery to sell, advertise in
the SCIENTIFIC AMERICAN,

Address the pablishers,

Munn & Co..

37 Park Row, New York,

Engine, S{lndlr.& Cylinder Ofl. E, H, KxrLrooa,
17 Cedar St N, Y . manuractures the best. Establinbed 'S8,

T K 'I" Polisher, “Can npvv_nrr.
nl eslmrpenrr. Agenta wanted,
Centonnisl Novelty 651 N, 7th St. Phila. Pa,
DAMPER B B 8 T «Xb LEVEL

REGULATORs GAGE COCKS,
MURRILL & KEIZER. 44 Holllday St Balt

TICKEEL PLATER'S MATERIALS—Simple and Don-
A\ bie Salts. Anodes of veveral sizes, Pollabing Powders,
L. FEUCHTWANGER & C0.,180 Fulton Street, N, Y.

Water Wheels..

More than four tmes s8
masy of Jas. Leffel®s Im-
ved Double Turbive
ater Woeels in operation
than sur other kina. N
sires made, mngiog from
5X to 5 m. diam., under
2 heads from 1 to 2401, Sue-
sessful for every purpose.
Large new the

Scientific American.

[OcToBER 2, 1875,

any mine, nor te wanufacture nnr l-:nmy‘ but they do
NEOTED wiTi Exeny, being well Informed anto the

makers, and as to nll the applications of firain and
this country, and having to exerclie constant vi
hrand of Solld Eme

CLASS EMERY HAS BEEN OFFERED FOK,

390 1be. each

Emory, as a rale, Is boaght of Dealers who have no practical knowled,
thelr own make [n the Amerioan market al
f&":".'u'},"n'y'ﬁ"sﬁur'y"i'&’uﬂr (n‘:e nearly rl\;e;y one cl(nlmln. L0 n;nlmlllul -up\ny. and pratsing thelr own goods
ose of one well Known Com e
onee e AN CONPARY OF STROUDSHURG, MONIOK COUNTY, FA., do not jrofes (o control
1 TOTOAN 1O UNDRREATAND, PUAL TIOALLY , ALL FOINTS CON-
unlity of the erade ore, the varfous pecullarities of different
¢ E .
l-nn!?:'nm':"rf::‘; koep up l'lw'_-&a;a:yd' of tnelr own well kno*n
Wheels, they are always obliged to KNOW what GOOD EME " : J
They offer to the publlec the b«-m-m’n( ll||¢h\|'lm'»vlrdu. and '"("é"i-'{{l?"}'&'f«'fa’;-'& ?ﬂ;‘n\nx\{‘ :‘ ?(‘)";‘I: FI;I‘ "’T| IOL?T(‘
) | questions as to establishea reputation), A’ o8 1 4 b ! L
class (regardiesy of all que fepation), AR B ENIRE GO labels,

P RE EMERY!

T PAYS! IT PAYY!

e of the goods they sell, The varfous
profess to have speolal areangemen (s

pany which has made Ite name the aynanym for exoel-
Pelog among the Inrgest users of Emery In

and to keep it on hand,

in kKegs of about

Address JOHN A, SOEBLING 8 SONS, Manufactur-
ers, Trenton, N, J., or 115 Liberty Bt,, New York,
Wheels snd Rope for conveying power long distances,

Send for Circular,

REYNOLDS & CO,

145 EAST ST.,, NEW HAVEN, 0T,
MANDPACTURE

Iron and Steel Set Screws, Round, Square, and Hexagon

Head ;: Machine ane Cap Screws: Plano, Knob, and Lock

Screws; Machine, Bridge, and Roof i!nn-, Bolt Ends,

Dlanks, Nuts, Washers, €tc., of every description,

[T, TANITE COMPANY

kmer ‘IMIJ FmeryGrinders
W VIR

PURE EMERY,
guaranteed equal to any In the market at prices lower
than any othernrst class emery.

OGARDUS' PATENT UNIVERSAL ECCEN~-

TRIC MILLS~For wrlndln[i Bones, Ores, Sand, Old
irucibies, Fire Clay, Guanos, Ol Cake, Feed, Corn,
Corn and Cob, Tobacco,Snufl, Sugar, Salts, Roots, Spices
Coflee, Cocoanut, Flaxseed, Asbestos, Mica. ote., and
whatever cannot be ground by other mills, Also for Paints,
Printers® Inks, Paste Blacking,etc. JOHN W.THOMSON
1uccessor to JAMES BOGARDUS, corner of White an:
Elm Sts.. New York,

l Py “ Lovouwst Priced and BEST.

Excelsior Do Your Own Printing
Portable $ Prosa_for cards, labels, envelopes, etc.

slzes for Inrger work,
BusinessMen dotheir printing and
advertising, save money and increase
trade. Amateur Printing,delight

ful pastime for spare hours. BO
Pri have great fun and make moncy fast
P lllﬂllg at &:‘lnung. Send twosump:g:; {?ll
cal © presses e
Tesses LT IR

N ACTIVE PARTNER WANTED—In an old
LA and well.established Machine Shop and Iron Foun-
dry, well furnished with First-Class Tools and a Jarge
stock of Patterns for the Manufacture of Land and
Marine Engines and Pamping Machinery and M{ll Work
of every description. Ap(ur to BUTTERWORTH &
LOWE, Grand Hapids Iron Works, Grand Raplds, Mich,

new pamphlet,
finest ever published, con
taining overS0fine fllustra
. free to

\, 7 ANTED—A Practical Machinist and Drafts-
man, thoroughly competent 1o take charge of a

shop and not afrald of work. One scquainted with sugar
snd general plantation machinery Yrclcmd. To the
right man s permanent situation will be given. Write,

Riving age, nationallt

5 r\mllncxun:u and references, to
HENREY CLAY,

53 Carroll St., Buffalo, N. Y,

POOLE & HUN'T,
SEND FOR CIRCULARS. - BALTIMORE. MD.

J_ohn Cooper Engine M'fg Co.

MOUNT VERNON, OHIO,
MANUPACTURERS OF FIRAT CLASA STATIONARY EN
GINES, 8to t0 . I, PORTABLE ENGINES. CIRCU-
LAR HAW MILLS' STEAM BOILEES, ROTARY
BOILERS, MILL AND YACTORY MACHINERY, &o.,
Buito GRIST MILLS, guarantecing 8 Banners FLoon
WITH OxE Tux nxest Coat, or 30 Barrels Flour with
O'Ir Cord Best “’oml(! also, Engines to ruv on 81bs,
conl par bour per indicated borse power,

§7" Bend for elreniars

Bradley’s Cushioned Hammer

bas larger capacity, s
more durable, takes up
lesa room., does more and
better work with joss ex
petse for power and re.
palrs than any other Hawm
mer in use,
Guaranteed a8 recom-
mended. Address
BRADLEY

uring
Company,.

Symacvan. N ¥

leBARDﬁON, MERIAM & CG,,

I3 Of the latent improved Patent Dantels’
Woodworth Plaging Machines M Faer
olding, Tenontng, Morttel gt fead

g{lnﬂu Bo sawing Mactines, Saw m?l‘.‘,’u- Arbors,
w

» Boring, & tog, Vertioa!
Baws COut-off, and Kt

. p-saw Machines

o and :r'im Turn{ug Lathes, and various other kind

sont “»:""::f':xhlugm.‘(.‘c’w o "u“d g M

Warebouse 17 Liverty 5...- -:»':'{vm" arWase

o proved Meyles for makin
grDROLEY RERBTRG 190 ¥4V

NOLE AND HRADING BawiINe Maicuriye.
TREVOTE & CO.) Lotkaan wsy

ROVED MACHINERY for 8
, Bhiogle u}d Handles, Cabinet x-tn':l:(eex§
 alley Owoge Lallio, Durkee's Automatic faw Mil)
ﬂn 1y Koy Boat (;umnz.{;ull'y Boriugand Milling
1nee 141 Drills, Stonmn Engines, and Ballay's Ve.
peering Muhiines, Cablo and Sheaves ' for transiitin
ower w16 W, T, 1t DATLEY & ¥ AlL, Lockport i 2

HARTFORD

STEAM BOILER
Inspection & Insurance
COMPANY.

W. B, Faaxxus, V. Po J. ML Avies, Prers
J. B, Punce, Sea

HARBTFORD, CONN,

WHIPPLE'S

[ o
Patent Door Knob.
Awarded a Bronze Medal at the Amerfean Inatitute Falr
for 1574, The Judges u&': " We conslder this moethod of
fastening DOOR KNONS a great improvement ever any-
thing yet invented fogthe purpose, as It obyintes the use
of slde acrews and washers, and can be regulated to sult
sny thickness of Doors.'' Bend for Clrooiar,
THE FPARKER & WHIPPLE COMPANY,
West Meriden, Conn,, or 97 Chambers $t., N. Y.

BOLT CUTTERS.

Dies open and close and Bolt
thrown out automatieally,
One pattern, holds finlshed bolts
on centres and threads them with
greater accuracy and uniformity
and ten times as fast as & chaser
in & Lathe. Highest award of
American Institute, 1869 & 1874
Wood & Light Machine Co., Worcester, Mass.
make all kinds of [ron Worling Machinery.
Also, Shafting, Pulleys, &e.

Patented 18681874,

Todd & Raflerty Machine Co.

MANUFACTURERS OpF

The celevratoa Greene Variable Cot-Of kngine . Lowe's
Patent Tubular and Flue Bollers; Fiain Slide Valve sin-
tlonary, Holsting, and Portahle ‘:nzmu Bollers of ali
cinds, Steam Fumps, Mill Gearing, Shafting, &c,, Silk,
Tow Oakum, W n'. Hope, Flax, and Hemp \Iuh‘ncr’,
nts for the New Haven Masufsctariog Co.'s Machin-

‘s Tools; for Judson's Governors snd Stop-Valves;
Sturtevast Blowers; and Differential Pulley.Blocks
WAHF.I'.HUHF' 0 BARCLAY &T,, VORE

KEW

WORKS PATERSON, NEW JERSKY
FPATENT

OLD ROLLED

SHAFTING.

The fact that Lhis buATLIDg oae T8 par cent greater
Mtrength, & finer fAnish, snd Is truer Lo gage, than an
other {n use, renders It undoubtedly the mosl economical,
Weo are also the sole manufacturers of the ORLERRATED
Covrans’ Fat. Courtiva, snd furnish Pulleys, Il %nn
sto., of the most spproved ulcg. Frice st ’l op
sopiication to OXTs & LAUGILING,

Try Btroot, 4nd and &rd Avenues, Mitaburgh, Ps.

'sv"“n' (‘uu: -':'. :’hlu o, 1.

Qcks of this Rhinfting (o store ana tor sale b
FULLER, DANA, & FITZ, Doston, Mass, 4
GEO, PLACE & Cb, 131 Chiktbars sireat, N, ¥,

PIERCK & WHALING Milwaukeo, Wis

DITCHING and EXCAVATION.

RANDOLFH'S PITCHER AxD EXCAVATOR: Stmple,
strong. and sdapted to all solls reasonsbly free from
sam or large stones, Wil do the labor of 10 men,
steadily, at the cost of ten, Machines of all siges, cut.
tng from threo inches wide, three foet doop, to 36 Inches
wide, four feet deep, Extra sizes made to order. Clrcu-

nent on A”ﬂk‘-uun w
RANDOLPIL BRO'S, 111 Drosdway, New York.

THE BEST INJECTOR

For Locomotive and Statlonnry Hollers.
FRIEDMANN'S PATENT.
Over 15,000 Now In Use Here and 1o Europe

Throws more and hotter water, with less steam, than
any others, It has two Waterways, ixod Nozzies, and no
movable parts to get out of order

HAN & DREYFUS, SBole Manufacturers,

o xﬁs'ﬂf‘.m"m.. New York.
O Band for Catalogue.

Js OGERSE' TANNATE OF SODA BOILER

SCALE PREVENTIVE, JOS. G. ROGERS & CO,,
¥~ Send for book on Boller Incrus-

lars, &o,

ison, Ind,
tation

V. Carnontar,
Now York eity,

Munn & Cos Patent Offees
Established 1846,

The Oldest Agenoy for Soliciting Patents
in the United States

IWENIY-EIGHT YEARS EXPERIENOS.

M%F: Advertiaing Agent. Addres

MORE PATENTS bave boen seured thmagh
this agency, st bome and abrosd. than through say other ta
be world.

They employ s thetr sl & corps of the mos ax-
perienced men a8 examiners. specificstion writers, snd
draftsmen that can be found, many of whotn have been s
eted from the ranks of the Patent Office.

SIXTY THOUSAND lnventors bsve svalled
themseives of Maonn & Co.'s servioes in examining thelr in-
ventions, and procuring thelr patents

MUNN & CO. tn conneotion with the publiestion of the
SCIENTINIC AMERICAN, continge to exsmine inventions
onfer with inventors, prepare drawings, specificstions, snd
ssignments sttend w flling spplications in the Pstent Offics
paying the government foes, and watch each case step by
stop while pending before the examiner. This s done
through thelr branch office corner ¥ and Tth Streets, Wk
ngton. They also prepare and flie cavests, procure design

t demsrks, and rel sttend W d casee

Portland Cement.

Yrom the best London Manufacturers, For ssle
JAMES BRAND S Clumr se. N,
A Practical Treatise on Cemont furn{shod for 25 cents.

J MPORTANT FOR ALL CORPORATIONS AND
i

MANF'G CONCERNS.~Buork's Watchmnn's
me Doetoctor, capable of scourately controlling the
motion of & watchman or oatrolman st the different sta-
tions of his best,
JoE. BUERK, P, 0, Box 979, Boston, Mass.
. 8. ~1he suit against Imbneuser € Co., of New Y ork,
was declded In my favor, June 10, 1574, PmceedInT
have been commenced agalnst Imbacuser & Co. for sell-
Ing, contrary to the order of the Court, and especislly the
clock with a series of springs In the cover, and marked
Pat'a Oct, 0, ', Persons using these, or any other
clocks lnmng\nx on my Patent, will be dealt with accer
ding to law.

NOYE'S

Mill Furnishing Works

are the Iargest fn toe Unfted States, They make Burr
Milistones, Portable Mills, Smut Machines, ers, Mill
Ploks, Water Wheols, l’ulley- and Gearing, specially
adapted to flour mills, Send for c-ulo?o.

J.T. NOYE & 80N, Buffalo. . )

Niagara
e St€amMPumpWorks

ESTABLISIRD 1862,
CHARLES B. HARDICK,
No. 23 Adamns Street,
BROOKLYN, N.Y.

W. C. DUYCKINCK,

INPORTER, MAXTPACTURER, AND Dxatzs Ix
Railway, Machinists'and En-
gineers’ Supelies,

50 AND 52 JOHN STREET,
P. 0. Box 4101 NEW YORK.

CENUINE

The Standard—Best Stock—Finest Finish,

MANUFAOTURED ONLY BY

D. ARTHUR BROWN & CO,, Fisherville, N.H.

a day guaranteed using our Well
Auger & Drills. $100 a month

Id o good Agents, aAuger book
E::e. Jllz Auger Co,, 8L, Louls, Mo.

Catalogue for 1875,

T LATHES, 8135 and upwards,—Koystone
mmn "Q)rxcu, Fleetwood Soroll le-.‘SIwhfnln?.pl
Blacksmith's, Model Maker's, and Carver's Tools apd
fine HARAYARS. oo [LKINSON, & CO.. T

Sy I ) 0, ton,
52~ Hondquarters for any thing in the lr:n?wnrgll'l‘l?:.'

Machinists’ Tools.
EXTRA HEAYY AND IMPROVED FPATTERNS,
LUCIUS Ww.OND.’!:I.“UPAU‘I‘UIIE

WAREROOMS W LIBERTY 81.. N. Y.
5~ Lathe, Pianers, Boring Milis. Drilie and o’ur ous

ANER

.
ENGINE LATHES, DRILLS &0. #Hend for Price Liat,
NEW HAVEN MANUFACRURING So
= A ow Haven, Conn.

UNCHING ;.. g Sk
DROP PRESSES. Yivisarons. (e O~

[ IIILILL =+ WReGeNT]
BEAMS & GIRDERS

Hi Unlon lron Mills Pittsburgh, Pa
Tho attention of Engineers and Architects s ealled

to our tmproved Wroaght-1ron Heams and Girders (pat-
tented), In which Lhe compound welds between the stem
and fanges, which have pruved so objectionable in the old
mode of manufsoturing, are entirely avolded, We are pre-
pared 10 furnish all slees st terms as favorabio as can be
obtalned elsewhere. For descriptive Hih: b sddrose
Carnegie Brothers & Oo., Uslon Lros Illh.ﬂ‘m-i'!

THE NATIONAL

Tube Cleaner.

Jurrs
1554,

Steel

FaTEN-

TRED

Adoptod and 1n use by U1, 8, Navy )orsale by dealers,
Sond for Clroular 1'|nt CHALMERS SFENCE CO,
foot B. Mk Street. N, Y., Agents for the U. 8,

NON-0OMBUSTIBLE STEAM BOILER & PIPE

COVERING

WITH AIR BPFACKE IMPROVEMENT.
Bavos cen o cwonty per Gont, CILALMEIRS BFENCK CO.,
foutL K, 9l Biroot h‘.\’u. 1204 N %ud ¥, B, Louls, Mo,

(prepared Ly the tnventor or other sttorneys), procars copy-
righta, sttend 10 interferences give written opinions op
matters of infringement, farniah coples of patents: tn faot
attend to every branch of patent bustnsss poth in this and
n forelgn countrics,

Patonts obtained i Oanada. England, France, Belgium
dermany, Bussis, Prussis, Bpain, Portugsl, the British
“olonies. snd all other countrice where patents an
granted.

Coples of Patents,

Persons desiring any patent lsued from 1536 to Novem
ber 26, 1867, can be suppliod with official coples at a rea-
sonable cost, the price dopending upon the extent of draw-
ngs and length of speelfications,

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

A copy of the clalms of any patent lssued since 1586 will
be farnished for $1.

When ordering coples, please to remit for the same ss
above, and state name of patentes, title of invention, and
date of patent.

A spoctal notioo is made in tho SOENTIFIO AMERIOAN of
all Inventions patontod through this Agency, with the

name and rosid of the p Patents aro often
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IMPROVED DEODORIZING EXCAVATING APPARATUS,

Wa devote our Inftinl pago this week to ongraviogs of an
improved upparatas for romoving any kind of thick, semi-
lquid material,or fluids heavily Inden with solid obstructions,
from vaults or excavations, Tho widest application such a
wachine necessarily finds s in the cleaning of cesspools,
and similar receptacles for refuse, for which work it Is re.
markably well adapted in construction. The device, as re
prosented in Fig. 1, conslsts of a pump which raises the
material and forces it Into the tank. The air at the same
time driven into the latter, escapes through a deodorizer
shown at the front part of the truck, and is there deprived
of all noxious emans-
tions by percolation

through & suitable ; ‘\§
chemiecal solution. In Sy

this last respect the
apparatus differs from
others, in which the
deodorization is ac.
rnmplhhod b’ fore-
ing the air through
burning charcoal ; and
among the advantages
thus claimed to be
wl“ﬂod, besides the
wore complete re-
moval of foul smells,
is the obviation of
spurks from the fur-
nace, which a strong
blast might throw
upon and thus endan.
ger  adjacent build.
ings.

The essential fea.
tures of the system
Jie in the construction
of the pump. This
consists first of a bar
rel, mounted on trucks
aod provided with
handles for conven
jence in transporta-
tion, and second, of a
s»imple pump cylinder
placed at right angles
theret) and contain-
ing o piston operated
by the Jever shown in
the hands of the
figure. To each end of the barrel is connected a section of
hose, by means of asimple and effective form of coupling.
The pipe which leads from the vault is secured to the more
elevated end of the barrel when the latter is placed for work-
ing, so that the natural tendency of the material is to flow
directly into the pump. The other hose of course leads
from the pump to the vat in which the refuse is carted
AWAY,

In sll apparatus designed for pumping out the contents
of cesspools, ete., the main difficulty encountered is to con-
struct the valves so that they will allow of the passage of
solid substances as large »s the pump barrel will admit, and
at the same time remain tight for fluids: and this without
becoming choked so as to render necessary the repeated dis-
memberment of the machine in order to clear them. In tan.
peries, where similar material is dealt with, the old boot
log valve has long been employed ; but to this the objection
is urged that gravel or small solids are lisble to fall botween
the sides of the valve sod the barrel, and so ultimately to
prevent the opening of the valve. To obyiate this trouble
the novel form of valve represented in Fig. 2 has beon de-
vised, and to this it is desired especially to direct the atten.
tion of the reader. It consists of a section of strong rubber
tube, A, inserted into the barrel, B, for some distance from
the end. This done, the lower edge of the tube at the end is
brought up sgainst the upperand opposite edge, and the two
thickpesses of rubber are fastened together and to the inner
poripbery of the barrel. A metal strengthening plate Is
added to the valye, and to this is hinged the spoon-shaped
plece, C,

From this construction it will be seen that the action of
the pump mus’ draw the material under the tube and be-
twoen it and the barrel, nnd further that any solid capable
of being pushed between these surfaces will easily pass
through. The return stroke of the pump, forcing back on
the valye, acts on the inside of the tube, B, pressing the same
tightly sgainst the entire periphery of the barrel. The ob.
jeet of the metal plece, C, s to recvive the compact of hard
substances and thus shield the rubber tabe. The inventors
Inform us that,no matter how large the object which, st the

end of the up stroke of the pump, may romain oaught be-
twoon the ontalde of the tube and the inside of the barrel,
the rubber on the down stroke will bo forced around the ob.
struction, and sutficient surface will pack against the barrel
to render the valve perfectly tight.

One of these valves is placed st tho inlot orifice and the
othor at the outlet, each opening in the same direction, so
that the up stroke of the pump which opens the Inlet closes
the outlot, and vica versa, No material passes through the
piston, and only liquid matter comes in contact with that
portion ; sand, gravel, stones, ete., belng heavior, fall to the

bottom, thus avoiding all grinding of the cylinder, while
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JOHNSON AND NETTLETON'S DEODORIZING EXCAVATOR.

from their own gravity they move forward to the mouth of
the second or outlet valve.

The inventors have exhibited to us huge stones and ob-
structions which it would appear must prove a stoppage 0
any pump, but which, they affirm, were easily drawn through.

The apparatus Is now on oxhibition at the American Insti-
tute Fair in this city, where it may be inspected. Patonted
by A. W. Johnson and Y. A. Nettleton, June 15, 1875. For
further information address the manufacturers, Messrs,
Mathewman & Johnson, New Haven, Conn,

Jolnts In Carpentry.

Professor Rankine sums up the principles, which should
be sdhered to in designing joints and fastenings in carpen.
try, concisely us follows: 1. To cut the joints and arrange
the fastenings soas to weaken the pleces of timber they
connect as littlo as possible. 2. To place each abutting sur-
face in joint as nearly as possible perpendicularly to the pres-
sure which it has to trapsmit. 8. To proportion the area of
each surface to the pressure which it has to bear, so that
the timber may be safo against injury under the heaviest
load which occurs in practice; and to form and fit every pair
of such surfaces nocurately, in order to distribute the stress

uniformly. 4. To proportion the fastenings so that they

may be of equal strongth with the pleces which they connect.
. To place the fastenings In oach plece of timber 55 that
there shall be sufficient roalstancs to the giving way of the
joint by the fastenings shearing or crushing their way
through the timber.

The Sinking of the Vanguard,
One of the finest vessels in the British navy, the Van-
guard, was recently sunk by her consort, the- Iron Duke,
through an sccidental collision during & fog. The Vanguard,

it seems, was leading, and, suddenly sighting s Inrge mer-
chantman ahead, in accordance with the usual rules of the
road ported her helm.
In %o doing she pre-
sented her broadside to
the Iron Duke, which,
though rndered Iovi

sible by the fog, was
closely following, Be.
fore the Vanguard
could get out of the
way, the Iron Duke
crashed into her, Both
vessels wers heavily
armored, and both es-
pecially built for ram-
ming. The result was
that the Iron Duke's
prow cut ioto her con-
sort’s broadside as if
it were so much paper.
The strict discipline of
the man-of-war avert.
ed what probably
would have been, ina
merchant  passenger
vessel, a fearful loss
of life, as, in the very
short time which in.
tervened between the
shock and the sinking
of the ship, the entire
crew of 450 men was
safely removed in the
boats,

The vessel cost, itis
said, £2,500,000, and
this loss is still far.
ther increased by all
the personal property
of the crew sinkivg
with the ship, The casualty furnishes, however, an expen.
sive but nevertheless valuable experiment as to the powers
of the mm. The Vaoguard is the first modern ironclad
upon which the capabilities of this terrible weapon bave
been tested. Even the very heavy armor proved no protec
tion to the blow delivered at the moderate speed of five knots
per hour. The effect of impact, bad the ironclad been dri.
ven at double or treble that speed, as she might be, can be
imagined,

The Vanguard was well provided with compartments, but
these, though airtight, and hence buoyant when sealed,
were, at the time of the accident, not all closed. To those
that were shat. the fact of the ship's remaining above water
as long as she did (one hour) is due.

Dr, Leverett Bradley,

Dr. Leverett Bradley died recently in Jersoy City, N, J,, in
the 77th year of his age.

For a number of years past Dr. Bradley has been waell
known as an electrician of considerable ability ; but ho is best
known from the invention, which he pateoted in 1865, for
winding helices with uncoversd wire. In 1830 ho secured
a patent for an automatio telegraph apparatus, with which,
on a short cirenlt, he succeeded in recording about 15,000
words per hour, but he was unable to practically work the
apparatus on a telegraphie line of ordinary length,

In 1873, he obtained a patent for an apparatus for electrio
weasurement, being a combination of a tangent galvanome.
ter and rheostat, which proved very successful, and is now
being much used in colleges and other institutions of learn.

ing us a means of instruction aod experiment,

Professor Samuel D, Tillman, LL.D,
The death of Professor Tillman, which ocourred on the 4th
of September last, will be deplored not only by the members
of the American Institute, with which society he has been
identified for many years, but by scientific men throughout
the country. Fow men have attained so wide a knowledge
of every branch of mechanical, scientific, and general learn.

ing; and few have worked more earnestly in behalf of the




entor, and toward the fartherance of
m Professor Tillman was a native of
and was born in 1808; he ‘;duml st Union
subsequ studied law, About twenty years
: m?ﬂi and devoted himself to scientific
terary pursuits. Becoming & member of the American
1} Institute, bo was elected ding secretary and also
© chairman of the Polytechnic Club, which positions he held
at the time of his death. Ho edited the transactions of the
Institute, pablished annaaily, and also wrote several essays,
pally on musical and chemical subjects, which exbibit-

od marked ability and originality of thought.
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THE ERELATIONSHIPS OF NATIVE AMERICANS.

There has been so much wild gussswork indulged in,
with regard to the origin and racial affinites of the natives
of thix part of the world, that any new attempt to determine
who they were or where they came from is more apt to be
received with derision than with over credulity. History,
tradition, and archmology have been appealed to, in turn
and all together, to settls the question, but it has refused to
bo settled. Now the younger science of compartive philology
essays the task, with, let us hope, a better promise of wue-
cons.

The task is an enormous one, since all the dialects of
America must first be compared with each other, then eal.
Ioctively with all the dislects of the old world, particalarly
with the littls known dialects of the old world of antiquity,
Unfortunately the task is too generally complieated with
irrelavant questions of migration, polnts of original disper-
slon, routes, ete., questions which there can be Jittle hope of
anawering save for the most recent of national origins and
movementa It liew with geology—not history or philology —

ta toll where man originated, and when. In course of time,
mny be,traces of man's enrlisst migrations will be discovared $
but for a long time, probably, the data for determining the
order of hix conquest of the earth must remain hidden under
soil and wen. Certalnly evary attempt to aecount for the peo:
pling of America by migeations along oxisting routes munst
be obvionsly absurd, since the avidences of man's presenco
here point to an age anterlor 1o the geographical conditions
by which those routes came into existence. Whether the
new world was first settled from the old, the old from the
new, or both from some continent now submerged, there Is
a8 yet no evidence for deciding. We doubt the possibility
of determining alwalutely the relationships even of thoge

Scientific American,

comparstively modern races whose names appear in the
songs and traditions of the early history.

Still, comparative philology has done much toward making
out the affinities of existing races in both worlds with those
that preceded them at the dawn of the historical period ; u_nd
the linguistic connection between the native races of America
and those of the eastern hemisphere seem to be far closer
than has been supposed of late,

Sefior Lopez, who has given much time to the study of the
languages of South Americs, goes so far as to assert, in his
Races Aryennes du Péron.that the descendants of the Incas
still speak an undeveloped Aryan tongue; and that their an-
cestors must have come from the same stock which fur-
nished the great inflec'ed languages of Indin and Europe,
our own among them. He finds their language—the Quichna

still spoken over a large part of Ecuador, Peru, Bolivis, and
the Argentine Republic—full of Aryan roots, though it re-
mains at & pre-Aryan grammatical stage, the agglutinative,
His inference is that,before the grammatieal forms of Aryan
speech had been developed, there had been a separation of
the people speaking the yet undeveloped tongue, the por-
tion represented by the ancient Peruvians failing—as all
non-Aryan races have done—to carry on their linguistic
changes to the inflected stage.

The author of the Iatest comparative study of the dinlects
of America, Robert Ellis, is quite willing to grant that the
Aryans were akin to the ancient Peruvians (all Janguages
pointing more or less clearly to a single original source),but
not that they were next of kin. ““The American nations,
considered as 1 whole,” he says (Perucia Soythica. page 3,)
“and the Iberian and Turanian nations on the shores of the
Pacific opposite to Pern, must, I think, stand before the
Arynus in this respect.” In other words the Quichusa lan-
gunge is a highly developed representative of the American
family of langunages, and these as a whole are more nearly
related to the Iberian and Turanian languages than to the
Aryan. Indeed the Americans,the Iberians,and the Turanians
are regarded by him au branches of one race—Rask’s *“ Scy-
thians."

Evidence of the close relationship of the Quichus language
with the other dinlects of Americais found in their numerals.
Comparing them again with the numerals of Afriea, Asia,and
Europe, the nenrest parallels are found among the Turanians
(Tungusinns, Samoyeds, Turks, Chinese, Siamese, Malays,
ete.), and the Iberinng (Circassians, Georgians, Basques, etc.)
The Aryan and Semitic parallels are more remote. *‘ The
Quichua numerals,” says Mr, Ellis, “ plainly connect the
ancient Peruvians with he nations of the old world, their
nearest kindred there appearing to be the Turanians, espe-
cially those of the yellow race ™

The same is learned from a comparison of the personal

pronouns of these different peoples: and similar testimony is

borne by the parallels existing in American and Turanian lan-

guages between the forms of words for man, woman, head, hair,

eye, nose, mouth, tongue, ear, hand, foot, bone, blood, sun,

moon, star, sky, day, night, tree, stone, egg, bind, fish, ant,

etc., words sure to be found in every language, however

primitive, and of such common use that they are little likely

to be lost or changed in course of centuries. The inference
drawn from a comparison of this class of words, as found in
dialects of every race and every part of the world, is that the
ancestors of the Iberians, the Turanians,and the Americans
were more closely united to each other, by race and speech,
than either of them were to the Aryans, the Semites, or the
Negroes. Inother words any tribe of Indians is more directly
related to the Chinese than these are to the Hindoos: more
nearly related to the Basques than these are to their Spanish
peighbors.

Supported as it is by much evidence drawn {rom the stores
of archmeology, architecture, national customs, ete., this
testimony of comparative philology seems worthy of a good
deal of credit. If future researches sustain it, our fast de-
caying Indians might boast—if they were able to appreciate
the honor—of family ties of no mean order: with Etruria of
old ; with the mighty Empire of Gengis Khan in Marco Polo’s
day : with China and the rising empire of Japan in our own
times.

AMATEUR ENGINEERING,

An eoffect of the widening nuse of steam machinery is that
It tends to raise up s multitude of men who—trusting rather
to that familiarity which breeds contempt than to the prac-
tieal knowledge of the nature and properties of steam which
every trustworthy engineer must have—are ever willing, if
not eager, to step into the engineer’s berth. They have scen
an engine ron, day in and day out. Perhaps they have helped
oceasionally to run one. At any rate, they have worked
about an engine a good deal; and as the engineer does not
impress them as . man of remarkable ability, they do not
ko0 why anybody eannot do as well as he. At least, they
are confident that they can, and, in case of omorgency, are
willing to put thelr knewledge (or their Inck of It) ton test.

When the emergency arises, employers nre too apt to give
such amateur enginecrs a chance to try thelr hand. The
nctunl engineer Is onllod off suddenly, in slck, or othorwise
kopt from his post. Somebody must take his place or every
body must stop work, What shall be done?

Digk s handy, Not a rogular engineer, to be sure, still a
bright follow who knows an engine well enough to keop It
ranning If all goos right; and the partieular engine, the
ongineer says, i In such good condition that it will almost
ran iwelf.  So Diek s ealled in and the gap Is illed, Some
times the englnear Is away longer than was antlcipated ;
rometimes hio never comes baek, Dick hns done well so far;
he hias gained some exporience in earing for the engine: and

if ho in willing and modest in his charges—al cqurso, he

{OcTOBER 0, 15,

won't expect a full fledged engineer's pay at first—his sud -
den promotion is likely to be & permanent one.  He may turn
out equal to every emergency : then, again, Le may not,

It is not Jong since a case of the kind resulted, in our har.
bor, in the blowing-up of a crowded ferry boat. There way
a terrible list of killed snd wounded ; and Dick (an illiterate
negro) was returned to his proper place as deck hand or fire.
man. It was criminal, in the first place, to Jet bim step out
of it.

But a few weeks since an English manufactory was blowy
up, killing several workmen. The regulsr engineer wyy
nbsent, sick; and the substitute, who succeeded in making
such s mess with things, was one of the workmen, promoted
for the occasion on the strength of his pretended ability 1o
run an engine—ability gained from observation, apparently,
since his engineering education was but the slightest, and
his practice as limited as it was disastrous.

With characteristic deference to the rights of property, the
coroner’s jury in this case modestly suggested that, in fature,
tbe proprietors of the works would do well not to trust their
boilers with any one in whose capacity they had not perfect
confidence!

In a lending family paper we saw, the other day, & well
written story, telling ““How Tom became an Eogineer.”
Tom was of the genus loafer: specific habitat, a country
railway station. The hight of his ambition was to run an
engine. A commonplace lad would have gone to work in a
locomotive shop, or, more modestly, would have begun by
shoveling coal as fireman. Not so Tom. He was to be
engineer or nothing. So he loafed abont the station, watch.
ing his opportunity. His time came with a swash-up on the
rond, n relief train called for, and no engineer atband. Of
course Tom volunteered, was nccepted, and performed his
task with the éan of all great genivses, Equally of course
he was thereupon made master of un engine, and speedily
rose to be president of as many railways as if his name had
been Tom Scott.

The morsl of the story is plain, and very encouraging to
all boys given to loafing about railway stations. It is sig-
nificant, too, of a prevalent belief that the art of managing
an engine comes, like Dogberry’s reading and writing—by
nature. Such a belief, however covert, cannot prevail to
any extent without frequent oceasion for putting it into
practice, With regard to the entrusting of boilers to incom-
petent amateurs, we have evidence for believing it far too
common. The wonder is that more explosions do not oceur .
and the risk of serious accident from this source is likely to
continue just g0 long as presumption and general smartness
are nllowed to take the place, even temporarily, of technical
skill gained through patient and studious spprenticeship.
Steam is a clever giant. an obliging servant: but, hike all
giants, it will not stand fooling, and is obedient only when
under the band of a master.

TEASPOONFULS,

Everybody knows that cookery book recipes are rarely
exact. They say what they do not mean, and do not say
what they do; and in the majority of cases, leave no small
amount to be interpolated or understood by the wisdom of
the user. To them is to be ascribed such standards of
measure ns the teacupful, snd the teaspoonful or tablespoon-
ful; and occasionally the exasperating pennyworth or hand.
ful. So long as the cookery originators keep these stand.
ards to themselves—even if they must, in their multita.
dinous publications, inflict them on the unfortanate house.
wife—we shall not complain, because we are used to it; but
is it not about time that some one's voice was lifted up in
condemnation of the tablespoon and teaspoon being measures
in physicians’ prescriptions? Will some M.D. give us his
idea of a teaspoonful? “‘A drchm,” he will probably in.
form us. Then why not write dmchm on the prescription?
Because every one has teaspoons, and few have drachm
measures, perhaps? See how absurd this is. We took ce-
casion recontly to ask a large silver ware dealer how many
sizes of teaspoons were made., He could not answer us defi-
nitely, but he supposed more than a dozen. He showed us
four teaspoons, of which one was fully twice the size of the
other. One held fully a deachm and a half, the other per-
haps two thirds of a drachm, These variations were in
teaspoons known as teaspoons to the trade. When we con.
sider that every thing smaller than a tablespoon, from a
moderate sized dessert to the smallest coffee or berry spoon,
is known to the average housewife as a teaspoon, the
chances of still further varistions are groatly increased.
Again, the sixes of the spoons follow closely the prevailing
fashions. At present, the style is large: fifteen yoars ago, it
went to the other extrems,  Consequently, a recipo in an old
book whioh talks abont teaspoonfuls is certainly unrelin
ble now.

A manslaughter case came before a coroner’s jury In Eng-
Iand recently, on this very polat. The prescription gave
directions to give a child a teaspoonful of a drug of which
s small quantity would not ordinarily be deadly. A big tea.
spoonfal, probably balf as much again as was contemplated
by the prescriber, was administered, and the child died. The
Jury took these faots into conslderation, and found u verdict
sccordingly, which absolved the person who followed the
directions of the prescription from Lilame,

Tt in o vory oasy thing to abolish this arbitrary standard,
since a simple and very excellent substitute is found In
spotheearien marking the sides of thelr phinls in deachis,
ote., an they now do thelr glass measures. This might easily
Le done by projections on the glass, made during the shap
ing of the bottle, Then the patient can have tho oxmt
amount given 10 hig in o teaspoon of any kind, shape, sine,

or pattern,
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PROPORTIONS OF BOILERS.

A common question, among the many that are sent to us,
Is as follows: * What are the dimensions of a boller suitalie
for an engine of a given horse power?" It Is lmpossible to
answer this quostion generally, from the fact that the econ-
omy of engines of different deslgn varies %o greatly, Thus,
while a large engino of the most approved form may produce
an indicated horse power with a consumption of 15 bs. of
stsam per hour, It Ix not uncommon to see engines which re-
quire many times this amount. When the amount of stenin
required, however, Is known, it in possible to glve approxi.
mate figures for the dimensions of a boiler that will evapo
rate this amount of water, and an approximato estimate can
also be made of the quantity of steam which will be required
for any particular style of engine. We propose, In this arsl-
cle, to consider these questions In detall, and give plain
rulos, which will doubtless be of Interest to very many of
our renders. The dawa upon which these rules have been
constructed ure taken from tho most relisble records at our
command, and give the results of average performance; so
that very good boilers will do much beotter than is indicated
by the rules, and some few will fall below this standard.
This, however, is to be expected from any general rales for
onses of this natare,

A. Dimensions suitable for a boller which s required to
have a given esaporation :

(@) To ascertain the grate surface, In square feet: Divide
the number of pounds of water to be evaporated per hour,
from and at 212°, by 75, for cylinder boilers; by 77, for flue
boilers; by 78, for tabular boilers ; by 80, for locomotive and
vertical bollers,

Evaporation “ from and at 212°" signifies evaporation at
atmospheric pressure, from feed water having a temperature
of 213°.  This ia assumed as a convenient standard, since ln
practice the pressures at which evaporation takes place and
the temperatures of the feed water are quite variable. Two
tables are appended, by the ald of which the necessary re.
ductions can readily be made. The second table is taken
from Professor Rankine’s ** Treatise on the Steam Engine.”

TABLE L—~PFRESSURE AXD TEMPERATURE OF STEAM,

Y Sk TFRRme” | T nee: TR
0 212° 110 3447
10 280" 120 350°
20 250° 130 356"
#0 A4 140 861°
40 W 1350 360"
30 208" 160 370°
60 807° 170 375"
0 316" 180 370"
80 324" 190 384"
90 3%1° 200 388°

100 338"

TABLE IL—FACTORS OF EVAPORATION,

Tewmperature of the feed water.

Temperature | i or.
Sithe  |"® @ e w we e e e e e ne
;L. 18 1T 1IS 1IS 11 100 1O 106 300 10 10
... 19118 116 M 1052 100 108 106 100 1 16
B evriann 13 I U RO Y e 1 e 1 e
oo e 12T UE LIS 1 VI U® 16 10 1N e
W . 13 1 IS 116 1°M M2 10 1'es 108 1008 1R
vl 13 PP 118 16 1M TIR LI 0o 107 106 1
B0 18 T2 TS 197 105 108 U 1O 10T 105 1008
b LS P - B B G L B T B L Bt U B B G0 (A0 {0 R BV
... 12 12 P 11 116 I 12 1010 108 1006 S0
ne.... ... 12 12 MO KT 118 11 1 10 107 1
;. 1B IA U ST 148 115 U 1 10T 1008
o 13 1'S 1'2 13 VI8 16 'l 1732 1°00 108 108

The following examples will illustrate the use of these
tables:

If a boiler evaporates 8} Ibs. of water per 1b, of coal, the
steam pressure beipg 150 1bs., nnd the temperature of the
fuel water 120°, what is the equivslent evaporation from and
at 212°¢ The temperature of the steam is 366°. According
to table 11, the factor of evaporatiou is about 1-15 (using the
temperature of steam and feed water in the table, nearest to
those given in the example). Hence the evaporation at and
from 212° is 1°15 times 84, or about 0% 1bs. of water per 1b.
of coal.

Suppose that a cylinder boiler is to be proportioned for an
evaporation of 500 Ibs. of water per hour, at a pressure of
75 1bs., the temperature of the feed water being 80°. The
equivalent evaporation will be 1°17 times 500, or 585 lbs.,
snd the grate surfuce 685 divided by 75, or 7.f; square foet.

(b) To nscertain the heating surface in square feet: Multi.
ply the grate surfuce by 11, for cylinder boilers; by 17, for
flus boilers; by 30, for tubular, locomotive, and vertical
boilers.

(¢) Toascertain the cross section of flues or tubes in square
fest: Multiply the grate surface by 0184, This Is an aver-
sge value for good practice, and it can be varied between the
limits of 0°126 and 0148, as may be most convenient,

(@) To ascertain the length of boiler: Cylinder bollers
should be from 10 to 12 times the diamoter ; flus bollers, from
b to 6 times the dismeter; tubular bollers, and shells of loco-
motive and vertical boilers, from 8 to 3} times the diameter,

T'hiere i very groat variation from these figures in prac.
tice ; but the numbers given above represent the most gene.
ral limits, so for as they can convenlently be clussified,
There are some other proportions which are of Interest, such
as ares over bridge wall, and size of chimney. Theso may
be given in & future article treating of the setting of bollers,

B. To ascertain the quantity of water that must be svapo-
rated to supply an engine of & glven horse power

[In detormining this quantity, the computations are made
for woonll engines, such au were considered in the article on
"he Pawer of Buall uuglueu,“ page 48 af our current

volume; and in the use of the term ‘' horse power,” the
effoctive power that can be axerted 1o produes useful work,

and from which the power requlred w overcome the fricton

of the engine has been doducted, I to be understond, |
Multiply the number exprosalug the horse power of the
glven engine by the amount of water required por hour for

one horse pawer, as given In the nocompanying table

":.T:’.'.'.'."n'." ‘water por | Tmmare of walet ot
-~ sl Folte 4
per hour, Lt h;:::’n‘:;’u’n:”
10 118 0o 0
1h 111 70 1!
20 105 5O Gs
25 100 " L9
30 93 100 63
40 L2 120 4l
50 » ! 58
The following example calls for the applieation of all the

foregoing rules:

What are the dimensions of & tubular boller for an en.
gine that Is 10 develop 4} horse power, with & steam pres.
:um of 100 1bs., the temperature of the foed water being

to*y

The equivalent svaporation required per horss power per
hour Is 141 times 63, or 608, 1bw. The total equivalent
ovaporation Is 4§ times 60, or about 312 1bs, Hence the
grato surface, beiog the quotient arising from dividing 812
by 78, Is 4 square feet. The heatiog surface Is 30 times 4,
or 120 squnre feet,

The cross section of the tabes should be about 0 538 squsre
feet (4 times 0°134), or it should vary between the limits of

05 (4 times 0-125) and 0°572 (4 times 0-149) square feet,
— S

SUSPENDED ANIMATION AS A PRESERVING AGENT.

Among the many experiments which have been made in
order to discover some way of preserving fresh meat for an
indefinite period of time, none have 8% yot been conducted,
50 far as we are aware, with the object of finding out how
to keop the flesh other than in a dead state, to preserve, in
other words, the living animul itself. A rather anomalous
suggoestion, the reader may say to himself, for will not the
mere presence of life answer that end? Certainly,we reply,
if the animal be fed and cared for, and that Is not the ques-
tion. The problem we set out with is: How can we box up
an ox, for example, in the narrowest space, strike him into
the hold of n vessel, pile other boxes of oxen on top of him
like bales of goods, nail down the hatches, and transport
our bovine eargo for a hundred days’ voyage, and at the ex.
piration of that time take out our animals, kill them, and
proceed to eat them up?

In all original investigations, there is but one soures for
answers to our questions, and that is Mother Natare, What
hints, then, will that venerabledame accord. which seem to
bear on our subject.and through which at some time perhaps
a clue may be found leading to a solution? Three: first, the
power which some animals have of rendering their natural
prey utterly insensible for an indefinite period ; second, the
peculiar effect of cold on some of the lower animals, which
reduces them to a state not death, nor yet the ordinary tor
pidity caused by low temperature in other organisms; third,
hibernation. We propose to consider, briefly, each inturn.

There abounds in this country a peculiar species of wasp
kuown as the ““digger.” The male insect does no work, but
the female does the doable duty of bearing offspring and
providing for its wants. She begins by boring a hole in =
ciay bank, in order to form a nest, and then setsoutona
hunt for the peculiar spider or other insect which forms her
patural prey. Pouncing upon her victim, she pricks it very
gently with her formidable sting. No sooner is the wound
made than the assailed Insect falls paralyzed ; oven the great
tarantula succumbs as quickly as the tinfest spider. Seizing
the apparently inanimate body, the digger flies off 10 her
nest, therein deposits it, and, renewing her hunt, captures
victim after victim, until a suflicient supply is secured to
feed one of her larve to maturity. Then she deposits her
egg among the bodies, senls up the nest, Sets to work on a
new hols and a new hunt, and thus she continues until her
stock of eggs is exhausted, In course of time the larve,
soft white maggots, appear; but before they are ready to form
cocoons, several weeks must elapse, during which time their
nourishment must be fresh moeat. [t has doubtless already
been divined how beautifully Nature provides for this want,
for were the captured inseots shut up in the nest dead, they
would speedily putrefy and be unfit for their purpose. Kept
alive, however, though inert and senseless, they remain in
natural condition indefinitely, or untll eaten by the maggot;
and this is the effect of the digger's sting.  The wasp udmin.
isters a hypodermic injection of something—some virus, per-
haps, which paralyzes the brain and its sensory gangllia,
while the spinsl system remming nwake, Naturo suggests to
us & dofinite question to be put to ler, through the chemist
and physiologist, namely : What substance,injocted hypoder-
mically into the veins of an ox or sheep will reduce the ani.
mal to the state of the digger’s prey? What will produce
complete anwsthesis, to last as long as we choose, without
causing death or injury ?

To pass to the second hint: Dr. Girusselbuke, Professor of
Chemistry In the University of Upsala, Swoden, has sue-
coeded, wo aro told by a foreign sclentific contemporary, in
4o treating u little serpent, by cold, that the reptile, to all
appoarances, becomes dead, and as stiff and os rigid as
stone, By rubbing it, however, with some stimulating sub.
stance, the reptile revives and becomes as lively as when
captured ovor ten years ago. Now, thia is not the effect of
hibernation, for, as will bo seen below, thero In an entire

absence of {rritability—nor yet is it identieal With the tor-

e

pidity produced by cold. It ix & state difficult to explain,
and s the same aa that of several spocies of fish which, if
completely congealed, dle; but yet, when frozen stiff, pos.
sess wafficlent vital netion in the circulatory organs to ensure
thoir rovivifieation when thawed in warm water, What the
eondition Is remaing 10 be soen; and sueh an sxaminastion
would lead us to toe thought of whether thers is not & point
at which the higher animals way be brought to the same
state, If there i, then ean it be sttained by the skillfal use
of chiemieal freezing mixtures in Mea of feat Or, if 8o ox
oannot thus be reduced, ean he be rendered sctunlly torpld
by cold?

Lastly, we have to deal with the phenomenon of hiberna
tlon, or that peculisr lethargy Into which certain animals
fall, principally daring winter. During this period no nutri.
ment {s required ; the blood-making processes cease ; respi.
ration is very nearly or entirely suspended ; the heart beats
regulaily, but the circulation s very slow; the blood, from
the absence of respiration, is entirely venous, The muscy-
lar irritability of the loft ventricle, highly increased, how-
over, permits it to contract under the weak stimalus of the
non-oxygenated blood : and it is this exaltation of a single
vital property which preserves the animal life. Sensation
and volition nre quiescent. Respiration is, however, quiekly
excited by irritating the animal, and the eall of hunger and
the warmnth of rexurning warm weather will cause n cosss
tion of the lethargy. Hibersation Is, however, not due to
cold, since the tenrec, & noctarnal insectivorous mammal,
passes three of the hottest months in the year in that condi-
tion; and the hedgehog, the dormouse, and the bat hiber.
nate regularly every twenty-four hours. The influence of
cold ix due only to its tendency to produce sleep, to which
state of the body hibernation is closely allied, differing only
in degree.
skin, which isslowly abscrbed during the lethargy.

Whether it is open to discovery to find & way of making
Urutes hibernate, when that state is not pecaliar to them, is
a question difficalt to consider in view of the little that is
known regarding the trance condition in any organized being,
It 18 n wise law of Nature which provides for the animal in
seasons when its food is hard to obtain, or Is absent alto-
gether: and it is perhaps akin to that mereiful interposition
of insensibiliy which relleves the buman being at instsnts
of acute suffering.

Perbaps, some day, some one will find solutions to the ques-
tions suggested above. Perhnps we shall transport not merely
living brutes, butliving men. Imagine a military transport
ship, with the soldiers stored in tiers with the beef and pork
barrels, Perhaps Poe's sarcastic prediction, that the time
will come when, sick of the turmoils and troubles of life in
the nineteenth century, we will step across the street to our
physician, and have our animation suspended, say for a hun-
dred years or so, waking up in a new ers, will, at some
future period, be realized. There was a story once of
an ancient German being found frozen in the snows of the
arctic regions; and, on being thawed, his life returned. An-
other apocryphal yarn engendersd the item in the papers
that & live mastodon, preserved in the ice of Siberis since
primeval dsys, bad melted out and was roaming the wilder
pess of that country. Will thess be reslized? Edmond
About’s desiccated man with the broken ear, and Poe's re.
vived mumiy, are fancies absurd enough; but if we ever
succeed in suspending sensation and volition at will in the
animals next below us in the scale of creation, it isbuts step
to extend the same operation to ourseives.

SCIENTIFIC AND PRACTICAL INFORMATION.

BGEES IN THE UNITED STATES,

The California Agriewlturist says: There are two million
bee hives in the United States. Every hive yields, on an
average, a little over twanty.two pounds of honey. The
average price at which honey is sold is twenty-five cents a
pound ; so that, after paying their own board. the bees pre-
sent us with a revenue of £5,000,000. To reckon in another
way, they make a clear gift of over a pound of pure honey
to every man, woman, and child in the vast domain of the
United States, Over twenty-three and one third million
pounds of wax are made and given to na by these industri.
ous workers. The keeping of bees is one of the most pro-
fitable investments that our people can make of their monsy.
The profits arising on the sale of surplus honey average
from fifty to two hundred per cent on the eapital invested.

CEMENT FOR TEETH,

A rocipe for & new kind of cement for plugglog hollow
teoth Is published by Ostermeler, as follows: 7 parts burnt
lime and 10 parts glacial phosphiorie acld are mixed together
and pressed into the cavity, which has already been careful.
Iy dried,

A PHOTOGRAPHIC DIAGNOSIA
Dr. Ultamann, teacher at the University of Vienna, lately
read o papor before the Medical Soclety of Lower Austrin,
on the ' Use of Photography in Medical Studies.”  He men:
tloned, on the authority of Dr. Vogel, that an eruption of
small pox had been made evident by photography twenty-
four hours before it actually came out. Although no one
could n yet observe anything on the skin of the patient,
tho negative plate showed stalns on the face which perfectly
resombled the varlolous exanthem, and twenty-four hours

afterward the eruption bocame clearly svident.

Tur California orange crop of last season, received at San
Francisco, was the largest over produced in the State and
amounted to 5,280,000, principally grown in Los Angelos
county. The annunl requirements of the San Franclsco mar.
ket aro over 10,000,000, of which 5,000,000 sre l{mported

from Tabiti and Moxleo,

Most animals lay up a store of fat under the *
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In the first case it is only nocessary to read the hight upon

Tho Instrument Hlustrated in our ongravings, designed by | the soale after each observation. To illustrate the second
Mr. R, Jahns, and manufactured by Messrs. Smith and Hiin. | we will take an example. Lot the hight of the fixed point
woh,of Barlin (Germany, 1s Intended for the solution of all prob- | be 88675 feot ; the scale on the instrument has to be ad justed
Joms on the field in surveying and leveling; horizontal and |as follows * The stafl has to be placed over the fixed point

yertical points being fixed at one observation,
and recorded on any desired seale, upon an
fndex plate. In addition to the instrument
fteelf, shown in Figs. 2 and 8, a plane table
and signal stafl are necessary. Two marks,
£ and g, are placed on the stafl, the distance
apart depending upon the scale to which the
indications on the instrument are to bo made,

The construction is based on the two follow-
ing equations: O : ¢==E ¢, nnd H : A=K : 0.

The values of these letters will be under-
stood by reference to Fig. 1. In this figure,
a' ropresents the indications on the plane ta-
ble of a point, a; & is the horizontal projection
of & point, g, the position of which is the
distance, H, above 2'; ¢ isa length in the
instrument itsolf; C the distance botween z
and y on the stafl, ay already mentioned, A
specialty in the instrument is that the verti-
cal portion, shown in Fig, 1 by {8, is, when
the instrument is adjusted for the points, 2
and y, always parallel to that line, therefore
an oxtension, d, of { b, corresponds to 2! in the
extonsion of # A, The hight, H, represented
in the instrnment by A, ean elther be read
from a scale or measured off.

To adjust the instrument it must first be
sot horizontally on the plane table by moeans
of the scrows, A and B (Fig, 2), the levels, B
and E', being used forthis purpese, the small
screw, A, carrying a point at the end, being
run out until the point at the end enters the
table, and round this the instrument can be
tarned. The vertical frame, 8 8, isthen shift-
ed to the end of the bar, X, and until the
small slide, ¢, is out of contact with the in-
ner surface of Fund K. The slide, V, car-
ries npon it, connected by a small lever, K,
the constant length plece, ¢, of the instru.
ment, and which is formed of a steel plate.

If P, Fig. 1, represents the point of which
the horizontal and vertical positions are to be ascertained,
the staff is placed vertically over this point. The screw, G,
Fig. 2, is then turned until the guides, F and K, are quite
closed, that is, until the steel edges, with which the guides
are provided, ure in contact. The telescope is mounted on
F in such a manner that its optical axis is parallel to the
steel edge. By manipulating the coarse and fine adjustment
screws, N and N', the bars, F and K, and with them the te-
lescope, are raised until the cross wires coincide with the
point, ¥, in which case the steel straight edge forms the
upper side, a i, of the angle, D, and the base of angle, A,
Fig. 1. Before and after each observation, the horizontality
of the instrument should be verified by the spirit levels. By
means of the screw, G, the telescope is set to the point, z,
and in this position the steel straight edge and the optical
axis coincide with the upper side of the angle, A, Fig.1,
while the straight, K, has retsined its former position. By
these operations the angles, D and A, are measured

Fig. 1

The frame, 8 8§, is then run back, until the small steel
plate, ¢, and the lever, R (which is always kept against it by
meansof & light spring, as shown in Fig. 3), come in contact
with the straight edges. Care must be taken, in order to se-
cure accurste results, that the pieces, ¢ and R, only touch
the steel edges, but are not pressed against them. When in
this position the frame, 8 8, is clamped to the guide bar, r,
by means of the set screw, V. On reference to Fig. 3, it will
be seen that the lever, R, is extended in front of the frame,
S8 8, and a similar extension forms a part of the slide, V,
and the ends of both these pieces have s line marked across
them horizontally,. When fixed, as before mentioned, a fine
adjustment for the frame, 8 8, can be mwade by means of a
microweter, U, and by this adjustment the lines on the ends
of the pieces, R and V, can be brought into coincidence,
Then the upper edge of X r will represent the position of
the point, b, Fig. 1, and the lower edge of i, that of point, 1,
in Fig. 1, corresponding 1o the points, z and y- The instru-
ment may now be checked for its horizontal adjustment ; and
if this be found correct, the head, P, of the spring pointer
may be depressed, and will make s mark on the paper upon
the plane tsble. The hight of the point, , is found by
means of the vernier, £, on the vertical scalo of § 8, Fig. 3.
In sscertaining the hight of & point, two cases may be consi-
dered: either the hight above & given datum line has to be
Ascertained, or the hight of & polnt aboye the common hori.
zon has to be found

JAHN'S UNIVERSAL SURVEYING INSTRUMENT.—Fig 2

on the ground, and the sitnation of this pointis recorded by
the instrument as described, and marked on the paper by P,
the frame, S8, being fixed to the guide bar, X. The scales
shown in Fig. 3 are then shifted by means of the screw, L,
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until, by using the scale, Z (for fifths and tonths), the read-
ing 6°75 appears. The revolving scalo, W, is then turned
until the figure 8 appears adjacent to the scale, 2, and coin-
ciding with the bottom line of the division on the scale cor-

[OcToner 9, 1875,
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rosponding with the figures 675, By this adjustment the
Instrumeont s sot to the required seale, and hights of points
rocorded nra rond off without any enloulation, The figure
8 (of the quantity 880°70) In ndded to the readings so long e
the hights exceed 300 feot,

In ascertaining the differences in hight be-
twoen two stations, 1t 18 nocossary to aseortain
the hight of the horizon of the instrument on
the noale, Y. To dothis, the steel edgen of B
and K are brought into contact, and thege odgen
nre adjusted horizontally by menns of the wpj.
rit levels on the telescope, Fig. 2. The stes)
odge, I, s then lifted, and the scales on the
framo, § 8, are used as alroady explained ; and
when { is in contact with the steel edge, K,
the reading on the sealo gives the horizon of
the axis of the instrument, In measuring dif-
foronces of hight with reference to a point al-
rondy given, the situation plan is sttached to
the plane table, and the instroment is placed
on the plan in such & manner that the point, d,
is oxnctly over the given point, a. The tele.
seope is then set to any point of the staff, say
to y, the frame, 8 §, is shifted with its point,
P, over the corresponding point on the plan,
the slide, V, with the piece, {, is set in contact
with the steel edge, K, and the hight canthen
bo road off the seale, Y Y.

Specinl advantages are claimed for this in-
strument in preparing geological surveys, as by
the same observation hights and distances can
be recorded ; and when s suflicient number of
thess have been lald down, strata lines can be
piotted upon the field, For making transverse
sections, it also affords special facilities, asthe
vertical hights, ' /, are indicated on the ta
ble in horizontal distances corresponding to the
real distances, thus avoiding the necessity
of readings from the scale. The hights can
afterwards be mensured and written upon their
respective lines,

If employed as an ordinary leveling instru-
ment, no plane table is necessary, and it may
be screwed upon n tripod and adjusted in the
ordinary manner, The arrangement is such
as has been already described, that any desired
scales can be employed, the conditions regulating the em.-
ployment of these scales being as follows: 1, the distance
apart of the marks on the staff, and 2, the distance between
the upper edge of the lever, V, and the bottom edgeof the
plate,i, when Ris in such a position that the mark in fron:
lines with the fixed mark on the slide, V. Inthe ratio e:
Ew==¢: C the warious parts may be adjusted to sunit differ.
ent conditions: but it is advisable,to insure accuracy,to keep
C as large as possible,because the greater the angle of sight,
the more certainty there is of accarate measurement. The
most commonly used scales are supplied with the instru-
ment, and the subjoined table gives the corresponding dis-
tances between the marks on the staff:

Distance apart of
Length of Constant Signal Marks on Staff
Scale, ¢ in millimeters in meters
(millimeter=0'39 inch). (meter—393 Inches).

1: 200 15 3

1: 200 25 5

1: 500 10 5

1+ 500 5 2.5

1: 1000 5 5

1: 2000 2.5 5

In changing the scales, all parts already described, which
are connected with the slide,V, must be changed, and a new
scale inserted in the frame,S S,

Both of the signal marks on the staff are adjustable, and
are kept in the desired position by means of set screws. The
degree of accuracy obtained with this instrument is stated
to be quite sufficient for all practical purposes; and if the
observer works with care, remarkable precision is obtained.
The greatest source of error is caused by wear of the piece,c;
but this can be corrected by making allowance for the same
in the distance between the marks on the staff,

o

Wind Instrumonts,

Dr. Burg, a French physician, has published a little book
in which he endeavors to controvert, by reference to his own
observations and personal experience, the notion commonly
entertained that the use of wind instruments is injurious to
individuals characterized by pectoral weakness, He remarks
*“Many philanthropists, on seeing our young military musi
clans wield enormous wind instruments, have sorrowed over
the few years the poor fellows have to live. Well, they are
mistaken, All the men whose business it is *o try the wind
instruments made at the various factories before sending
them off for sale are,without exception, free from pulmonary
affections. I have known many who on entering on this eall
ing were very delicate, and who, nevertheloss, though their
duty obliged them to blow for hours together, enjoyed per-
fect health after a cortain time. Iam myself an instance of
this. My mother died of consumption,eight children of hers
foll victims to the same disease, and only three of us sur-
vive—and we all three play wind instruments. The day is
not far distant, perhaps, when physicians will have recourse
to our dreaded art in order to conquer pulmonary diseases.”

BATS are said to be lnvoton'to enemies to mosquitoes. A
gentleman in New Albany, Ind., it is said, keeps & bat in his

bedroom during the season, to protect him from these pests
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NEW TIDE AND RIVER GAGES,

The study of the variations of level of the ocoan, and also
of tho rises and fulls of rivers, canals, and streams, is an
jmportant adjunct of meteorologieal sclence, and Is constant.
ly followed in all countries In which regular observations of
tho weathor and like natural phenomens have been estab.
lished. We represent in the annexed eogra
vings, for which we are Indebted o La Na
fure, two new rogistering devices, one termeod
the maregraph, designed for tde measure.
ments, the other the fluviograph, intended
for similar examination of river and canal
levels.

The maregraph (Fig. 1) is operated by an
endless cord which connocts with a float 1o
cated in a suitable resorvoir, into which the
sea water enters. The changes of level of the
water are rogistered on a large horizontal
eylinder which is rotated by clock mochanism *
ouce In 24 hours. The cylinder is covered

— —
CAPTAIN WEBE'S GREAT SWIMMING FEAT,

We have already chronleled Captain Wobb's second st
tempt o swim across the British Channel, which was suc-
counful, being probably the greatest feat ever accomplishied
by 8 swimmer; and we publish herewith s portesit of the

per, and to indieate the moment at which the Apparatus
should be started on its daily motlon. An electrie indleator
servos 1o glve warning of any desired lovel belng reached
by the water, The indicator is movable, and 1s st on a ape

elal rod on the rule st the polnt corresponding to the hight
of water to be denoted

with a sheet of paper, changed fortnightly or
monthly, and which is divided Into longitu-
dinal divisions, giving, on s reduced scale,
the hightsof the tides in meters and centi-
meters, A earringe, mounted on rollers upon
a staal rule above the eylinder, carries a pen-
cil, which is pressed against the paper by a
spring.’ The carringe communicates by an
endless cord with a small grooved wheol
mounted on the shaft of the larger wheel
which recoives the motion of the float pre-
viously referred to,

On a third wheel, of medium diameter, is
wonnd a cord, which is drawn by a welght in
an opposite direction to that of the cord of
the float. When, therefore, the float rises,
the effect of the weight is to remove the shaft
$0 a8 to take up the slack of the cord so that
the latter is always kept taut, The pencil
carriago is similarly actuated, and traces on the cylinder a
mark of which the extremity is the maximum hight of the
water, If the level is constant, the carriage remuins mo-
tionless, and the pencil tinces on the cylinder a line parallel
to the transverse divisions

THE FLUVIOGRAPH.—Fig, 2,

A din) placed sbove the mechnnism shows the hour, and
at the game time gerves to regulate the changing of the pa-

When the carriage, on reaching thst

THE MAREGRAPH.—Fig, 1.

point, comes in contact with che indicator, the effect is to
sound a bell.

The fluviograph (Fig. 2) is more compact in form than the
Instrument just described, owing to the cylinder being placed
horizontally. By mechanism very similar to that of the mare-
graph, it registers, on marked paper, variations of level of the
water, which, on a canal, may be used to indicate the passa-
ges of boats through locks. It also has an electric attach-
ment for indicating certain levels, and also may be used as &
watchman's time detector, by locking the door of the case
and causing the watchman to press a button which makes a
mark on the paper on certam divisions corresponding to the
hours shown by the clock above. This apparatus has been
successfully tested. It doubtless would prove valuable as a
means of showing coming floods, and giving timely warning
of the same,

IMPROVED FRICTION METER.
A friction meter and oil tester has recently been invented
by Mr. Napler. This is a very delicate and accurate instru-

ment for ascertaining the lubricating properties of any ma-
terinl, The illustration above shows the general arrange-
ment of these machines., The block, A, s pressed against
the periphery of the wheel by an arm, C, which is a segment

to the lever, I, which has & weight, B, on the outer end of
it ;and a chain connects the friction block, A, to n spring ba-
lance, Tho wheol 15 to bemade to turn to the right at any
desired velocity of ciroumforence, by means of a band from
a lathe or otherwise, when the friction of the wheel on the
triction block will tend to carry the latter along with the
former; but it 1s provented from dolng so by the chuin to
the spring balance, which indicates the amount of the tenden-
ey of the block to move along the wheel, or, in other words,
the total amount of friction on the rubbing surface.

I the best work, slates are secured by copper nails, Iron
nails dipped in bolled oil to provent their corroding may be
used. The nails should have large heads, thin and flat, so
that they may not prevent the slates from lying cloke,
Every slate should be secured with two nails; and In fasten.
ing, care should be taken not to bend or strain the slates, or
they will crack and fly under sudden changes of temperas-

ture

of a roller, balanced and pivoted on the short arm of the bell
crank, D D, the long end of which i connected by w link |

horo, and a chart showing the course of both attempts.
The following facts are taken from 7'As
Meld ;

On the first occasion, when Webb left the
water (see chart), he had been swimmiog 6
hours, 28 minutes, and 20 seconds, and had
gone over 134 miles of ground, and had been
carried 9§ miles o the eagtward of his course
by the N, E. stream. On his successful voy-
sge, he started 3} hours before high water,
which gave him 1§ hours of the 8. W, stream,
wherein he made 1§ miles of westing; 0}
hours N. E. stream caused him to make 8}
miles easting; T4 hours S, W. stream took
him 2} miles to the westward of his course,
and 7hours N.E. stream drifted him 7§ milex
to the eastward. Tt will thus be seen that he
occupled three tides, in addition to 1§ hours
8.W. stream at starting, and sbout § hour
slack water at the finish uoder Calals pler,
which protected him from the S, W, stream,
then just begioning to ebb. His point of
landing was 21} miles distant, and the length
of ground swum over was 30} miles. Boy-
ton, in his successful trip, paddled over about
20 miles of ground in 1hour 83 minutes long-
er than Webb took to swim 10 miles further.
As a performance of pluck and endurance,
Boyton's is completely put in the shade by
Webb's, though, on the score of utility, both
may be placed on & par, as Boyton’s suitsare
too expensive and require too much stowage
room to come into general use, while swim-
mers of Webb's physique and coursge will
ever be rara aves. Boyton took repeated rests on the occa-
sion of his firstfattempt, although only 15 hours in the water,
while Webb hardly rested at all, in fact never for more than a
minute or two at a time, and that only while treading water
to take refreshment,

CAPTAIN MATTHEW WEBRD,

Captain Webb is eminently a salt water swimmer. He
progressed with a slow and steady breast stroke, on an ave.
rage of twenty to the minute throughout, which would wake
him take about twenty-six thousand strokes during the 213
hours. He possesses marvelous power in the legs and loins,
while st the end of each stroke the soles of his feet emerge
out of water. In fact, he altogether swims very high in the
water, and his style would delight an Eton swimming mas.
ter. The most extraordinary part of the featis that the
swimmer never complained of want of blood circulation

. SA - J
g -.’-/,4,.4»;_:
RITR T (OREN S b
CHART OF CAPTAIN WEBI'S COURSE.
oven at the last, after 21 hours immersion, but only of drow.

giness from want of sleep and fatigue from prolonged ex
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1 not t as the
him into the carriage on Calais Sands de-

ing like a Tump of cold tallow, and they
| lubricated with the remains of the oil.
mrt and physique are in any way specially
“stand suoh long immersions can only be ascer-
ed by wmedical examination,
Matthew Webb was born at Irongate, Shropshire, England,
on January 10, 1848, and was therefore just ovor twonty-sov-
on years and soven months of age when ho started. Ho is 5§
foot 8 inches high, measures 43 inches round the chest, and
welghs about 208 1bs. He learnt to swim at seven years of
age. In 1570 he dived under a ship—whoreon ho was rated
—in the Suex Canal, and cleared a foul hawser. On April
23, 1873, when serving on board the Cunard steamer Russia,
he l?pt overboard to save the life of & hand who had fallen
from aloft while the watch was taking in second reef int op-
salls, the ship being then running free under all press of
steam and canvas. Of course it was a long time before she
could be brought head to wind and a boat lowered. How-
over, Weobb was saved with difficulty, after having been up-
wards of half an hour in the water, although be failed to
rescue his shipmate, who was probably stunned, and sank at
once. A subscription of $500 was collected for him on
board, and he received three medals. \When he first went
to Dover to train for the present event, he successfully swam
out to the N. E. Varne Buoy—mure than halfl way across—
by way of a feeler. The only things he suffered from, after
his recent great feat, were an excoriated neck from constant.
Iy turning his head to protect a weak eye from the waves,
and inflamed eyes from the salt.

In his training Captain Webb wisely took long and steady
exercise in preference to sharp work., Being naturally a
quiet and moderate liver, this came more easily to him, and
very long walks, alternated with a thres or four hours' swim,
were the chief order of the day. In fact, when he dived, he
was anything but a highly trained athlete in the usual ac-
ceptation of the term.

Eorvespondence,

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

In continuing the explanation of my views on this sub-
ject, commenced by me on page 196 of your current volume,
allow me 1o say:

In the point of sound force, we have accurately deter.
mined the number of vibrationsof matter per second neces-
sary to the production of acertain sound; in that of light
force, we have approximately estimated the number of vi-
brations, waves, or molecular motions per second necessary
to the production of the various colors. In the point of heat
force, we have determined that it exists in a certain violent
molecular motion; and in the point of electric force, we
have determined that it also exists in & certain molecular
motion. And I may bere mention, as being one of the
strongest proofs, the fact that a current transmitted
through s bar of iron will not disturb it, the fact that a car-
rent transmitted around it will not disturb it, and the fact
thst & current transmitted simultaneously through it and
aroundit will cause it totwist in & very appreciable degree,
which would not be the case unless the electric force con-
sisted of molecular motion. [f we were in possession of no
other proof that the idea of & fluid Sowing through an elec-
tric wire is n myth, we might easily be assured of it by the
fact that molecalar motion alone is the necessary condition
of all other forces. This motion, beyond doubt, varies in
intensity and form in different forces, but that it is the one
condition of foree there can be no doubt: and that the only
difference between the forces isthe difference between mole-
cular metions may be accepted asa truism. To my mind the
force of astraction of gravitation, and perhaps the more re-
markable orbital motions of the planets, are forces to which
the electric foree bears no comparison. The electric force,
in fact, is no more mysterious than isany other force. When
ons pulls a bell cord, and instantaneously & bell is rung in a
distant room by the molecalar transmission over or through
the bell wire of the foree applied at the cord, does not one
realize that he s as veritably, as wonderfully, and by n sim-
ilar molecular motion, transmitting that signal as though he
were transmitting it by applying a battery to a telegraph
wire and thus setting the atomic particles jn motion? Can-
not one realize that, if there are bells at different places upon
o long wirs, the nearest bell will ring first and tho most dis.
tant last? Bat no one would speakof a subtle fluid as
the eause of the ringing, although there is just as mueh sub-
tle fluid passing over the bell wire as there is when a tele.
graph operstor in New York makes n signal In Chicago by
spplying the battery to the line of wire connecting the two
distant places.

Asin this force, so in electricity, nothing flows through
thewire. There Is, in fact, the most striking anslogy be-
tween the molecular tranamission of electricity and the
molecular transmissdon of all other forces. The stronger
and more rigid the lever, the larger and firmer the belt, the
Iarger the tabe for water or air, the better the transmission
of the forces spplied. The larger the conducting wire, the
more perfect the transmission of the slectric force : because

the larger conductor we have, the more perfect must be the
molecular motlon.

We are now brought to consideration of one of the most
Important facts bearing upon the question of moloonlnr mo.
tion and the theory of & subtle fluid. The force of the else-
trle current is as the nquare of the distance or length of the
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conductor, A battery is a constant generator of eleotric
force. These are our promises, and it ix not difficult to un-
derstand that if, as according to the subtle tuid theory, &
wire have & cortain capneity to hold that fluid, just as a tube
has & certain eapacity to hold a liquid, it cannot mattor what
the length of the wire may be, It is well known, also, that
the resistance of a wire varies as the square of the dinmetric
amount of metal.  Therefore, in considering the electrls
force as a fluid, we are bound to consider the wire as a reser:
voir forthat fluid, Now an immense quantity of electricity
paxses over & very small wire in w certain period of time;
and n wire § of an inch in diameter, the battery being of
proper dimensions, will charge a condenser up to a certain
point in ono half the time that n wire of less diameter, com:
posed of § the diametric amount of metal will charge it, and
in one fourth the time that a wire composed of one fourth
the dismetric amount of metal will charge it; but the small-
et wire will chinrge it to its full eapacity as well as the long-
est wire, morely requiring more time in proportion.  Thore-
fore, if a battery be attached to a wire 100 miles in length,
the subtle fluid theory would, as soon ns the battory
should have sufliciently charged the wire, make it necessary
that the strength of the electric force in the 100 miles of
wire should be as great as though the wire were but a mile,
or & few feet, even, in longth. This statement cannot be
controverted.

Very far from this, however, is the case. We may have
our bsttery upon the wire for any length of time, and we
shall find that the force of the electric current still varies as
the square of the length of the wire. This, alone, utterly
disproves the theory that, in transmitting a signal by tele-
graph, the wire is charged by a subtle fluid, and proves be-
yond doubt that the action of the battery is to impart & cer-
tain forea to the atomic particles of the conducter, which act,
oach in turn, upon the next and the next, losing force In
each successive action, just as we behold every day in the
operation of all the forces surrounding us, as, for instance,
the ripples occasioned by the dropping of a pebble into a
still pond, widening and widening and decreasing in force and
intensity as the squareof the distance. In the moleculnr
action, there must be a loss of force every time one atomic
particle impar:s the electric force to another. This we know
is the case. According to the subtle fluid theory, this could
not be the case.

Again, if wecaa prove, as in the case of light, that one
transparent substance will transmit certain rays of light and
not others, we prove that the transmission of the light force
is due to molecular action, that the light foree itself, in fact,
is o certnin molecular action. This will be conceded; and 1
suppose I noed not at this point endeavorto prove that such
is the case, as the facts have been set forth by students in
this line of science, among them Professor Tyndall, in far
weightier terms than I am able to command. The one and
only deduction to be made from the results attained is that
certain atomic conditions are necessary to the transmission
of certain forces, and that certain substancesareincapable of
assuming the atomic conditions necessary to the transmission
of certain forces. The same general law holds good in re-
spect of the electric force,

Without entering into all details of the subject, it may be
asserted that the very fact that one metal is a better conduc-
tor of electricity than another proves conclusively that the
propagation of the electric force is dependent upon the atom.
ic structure of the metals; that as its propagation is depend-
ent upon this atomic structure, the propagation of the elec-
tric force is by the atomic or molecular action of the metals ;
and that as this is true, so theelectric force is a certain molo-
cular action. The conductivity of the metals is expressed
by their resistance, the metal offering the least resistance to
the propagution of the electric force being the best conduc-
tor. Thus with the resistance of silver expressed as 107,
the resistance of quicksilver is 5,550,the latter motal, which
isalmost without tenuity of the atomic particles, being the
poorer conductor, &s would inevitably be the case under the
molecular theory, and so would not be the case upon any
other hypothesis. There are other causes, however, for the
difference in the conductivity of different metals. Heat, we
know, is a violent molecular motion. The electric force, be
ing or consisting of & certain molecular action, should there-
fore be disturbed by the molecular action which constitutes
heat; and wo find that the resistance of a metal to the pro-
pagation of the electric force is increased by increase of tow-
perature in the metal, The violence of the molecular ne
tlon which is the elootrie force must bo apparent to any one
who witnesses the wondoerful deflagrating effects of that
force. Intense, wo know, is the molecular action which con-
stitutes heat; and It ina romarkable fact, as pointed out by
Forbes, that the order of the metals as regards their con.
ductivity for heat is the samne as their ordor in eonductivity
of the electric force,

I will conclude the present article with one more argument
in proof of the assertion that electricity is nothing more nor
less than a certain condition of the atomic particles of mat.
tor.

The majority of the readers of the SCIENTIVIO AMERICAN
have doubtless witnessed the discharge of electricity from
a condenser, such as a Leyden jar, or from a battery or in-
duction eoll. They nve beheld the brillisnt sparks, snd
voery many are cognizant of the faot that overy spark Is o
particleof the metal of the disehnrging point heated to tha
state necessary to the production of the light witnessed.
The electric light In not something which has passed over
or through the wire, or something partaking of the nature
of maoy motals which may eompose the wire, but it Is con.

fined in kind 1o the properties of the metal composing the
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discharging point. Thus of platinum, sflver, iron, copper,o |
whicl the discharging points may be composed, each glves
its own peculiar light, no matter of what metal the greator
length of the conducting wire may be composed ; as, for in-
stance, we may transmit the electric force through a hundred
miles of copper or iron wire, and finally, when we got the
dischargoe, it passes through o film of platinum vokog of an
Inch in thickness: but we get the snme result in the kind of
light produced as though the whole of the wire ware plati-
num. Yot the electric force is the same no matter of what
the conductor may be composed; and no reasoning can ac.
count for the projection of a flaming atom of matter from
the discharging points, oftentimes with force sufficlent to
penetrate a piece of glass several inches in thickness, be.
yond the theory of intense molecular action.

The simple fact that the electrie Jight which we witness is
composed of the atomic particles of the conductor, Leated to
the stato in which we observe them, and projected or follow-
ing from the mass of the conductor, from one electrode to
another (atomic particles which wo know pever have passed
through the conducting wire, but have existed at and are
wearing off from the terminal alone), proves beyond doubt
that nothing that we witness in electrical phenomens has
passed over the conducting wire in the sense of s current:
that as this force is manifested at the distant end of the con.
ductor in the shepe of projected atomic particles of matter,
it is clear that the eleetric force is a certain intensely active
condition of the molecules of muatter, which activity is set
up by the violent action of acids upon metals or chemicals,
by heat, or by friction, and transferred from one atom to an-
other with inconceivable rapidity; and that as no heat can
exist oxcept by combustion or by friction (unless imparted
heat, which is itself sustained by combustion or friction),
the voltaic arc, the most intense heat, which ix not sustained
by combustion but exists in all its intensity in & vacuum,
can only be the result of frietion; and inasmuch a&s the mass
of the metal is not subjected to friction, the friction can only
existin a violent action of the atomic particles of the metal.

Knowledge is of two kinds, positiveand negative, namely,
that which we know is, and that which we know must be,
because it can be nothing else. It is more by the negative
than by the positive reasoning that we can determine the
nature of electricity. Deschanel, recognizing the crudities
of the electric fluid theories, said of the positive and nega-
tive currents: ““It is conceivable that the two electricities,
instead of being two kinds of matter, may be two kinds of
motion, or in scme other way may be opposite states of one
and the same substance,” The rossoning by which we es-
tablish the verity of this conception is both positive and
negative, and the reasoning of analogy.

Washington, D. C. W, E. SAwYER.

Remarkable Explosion,
To the Editor of the Seientific American:

On August 28, a terrific explosion took place at the works
of the Milburn Wagon Company at this place, under the
following circuamstances: The shop is cleared of shavings
by a system of pipes and pneumatic fans. The magazine
was located in the boiler room, and was about 25x10 feet,
and 28 feet high. Near the top of the maguszine wass 20
inch sheet iron pipe leading into the main chimney stack,
and immediately under it was a second one, similar in all
respects. These were used to take the fine dust out of the
magazine. Six feet below them were four 12 inch pipes
leading in to the furnaces,and entering under the grate bars,
These had valves to them, and were mostly kept closed.
The works were running at the time of the ocourrence ; and
u fire had just been put in, and the door closed, when it
* kicked,” as the term is, and an explosion took place in the
magazine, which completely wrecked the boller room and
magazine, tearing the roof off and blowing the wall down,
Fortunately no one was injured.

This should be & warning to wood workers not to have
direct communication between shaving magazines and fur-
naces, if fans are used, as few understand the explosive
nature of the fine dust from woodworking machines.

Toledo, Ohio. 'l ouEDO,

[We are exceedingly obliged for this note. We have often
seen miniature explosions of the kind described by our cor
respondent, but hayve vory seldom seen an sccount of one
no violent, Our correspondent s deserving of great credit
for the clear explanation which he has given.—Eps |

The Solar cvhronomour.
To the Fditor of the Solentific American:

It may bo interesting to your American readers to know
that the solar chronometer illustrated in your lssue of Sep.
tember 11 was invented by one of their number,

In 1868 I invented the same instrament, though ina slight-
ly different form, and applied for a patent. The claim was
rejected on the gronnd that the invention was not new. The
**equation curve, ” which I constracted, was identical with
the one illustrated, and was constructed as follows: A meri-
dian is assumed as the axis of absclssas, and the equator as
the axis of ordinates, their intorsection being the origin of
the curve. The sine of the sun's longltude is the abscissa
and the equation of time Is the ordinate for the correspond.
ing pointol the curve, Tho plus and minua siges to the
oquation of time project the curve on opposites of the axif
of absclssns : but ns the ordinates for two opposite points, In
two opposite quadrants of longitude, are not equal, the curve
Is not symmetrical, though 1t Is nearly so. Instead of read
ing the time on the merldian line, as In the ordinary dinl, the
thme is read on the curve, at & point Indicated by the decli-
oation of the sun shining through the leas. The reading,
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ploted In one year. Tho time thus read is equuted time,
But all the slomonts that go to make up the equation of time
are not consldered In the construction of the curve, so the
timo Is not strictly equated, though it Is nearly so,

Moreover, the curve Iy not constant In its form ; o that a
dial, bolng mndo for one date, Is not correet for a subsequent
date, the error nooumulatiog with time,  Thin results from
the faot that the equation of time depends on two elemonts,
that hiave a rolative motion with each other. That depond
Ing on the eccentricity of the earth’'s orbit runs forward in
regard to longitude, while that depending on the obllquity
of the earth’s orbit with the earth's axis follows the line of
equinox backwards in regard to loogitude, these eloments
forming s complete revolution with regard to each other in
about twenty thousand years or more. But asone of these
elements has two zero points, or places where the equation of
time Is 0, and the other has four such points, and as in the
course of one revolution’ each zero point of ench eloment
comes to or colncides with each zero point of the other ele-
ment, we have eight oscillations of the equation of time in
one of the revolutions, that is to say, in about 200 years the
dial above referred to will have accumulated error to the
amounnt of about thirty-four minutes of time,

Forrysburg, Mich, H. C, PrARsoxs,

Anclont Human Romains in Texas,
To the Editor of the Scientific American :

Some eight miles distant from this place, while digging a
well at adepth of thirty-six feet, a quantity of human bones
were found. They were imbedded in a yollowish dry dusr,
which presented the appearance of decomposed bones and
flesh. On diggiog further down, the bed was found to be
twenty feet thick, bones occurring at intervals through the
whole depth. Just below this stratum, and fifty.six feet
from the surface, water was found in soft quicksand.
The parties, notdesiring to drink water from such a well,
sunk another, about eighty yards distant from the first, with
procisuly similar discoveries. At thirty-six foet deep were
found the bones they continued for twenty feot, and then
water was found in the quicksand.

A thigh bone, o breast bone (half petrified), n jaw bone
(with one tooth still in it) and a foot with all the bones com-
plete, lying in position to show that they had not been dis-
turbed since the flesh was decomposed, were found and taken
out, also fragments of broken earthenware, without in.
seription or plctures,

The thirty-six feet of earth first gone through were clay
and sand ; and the position is on a hill, estimated to be 400
or 500 feet above the sea.

Whence came this tremendous deposit, and to what age
did the bones belong? By what means were they so en-
gulfed?

Hantsyille, Walker county, Texas,

W. T.RoBixsox.

The Sapply otvcnun Percha,
To the Editor of the Scientific American :

I wish to call your attention to an item in your issue of
July 3, which states that ** gutta percha and india rabber are
brought hither chiefly from Brazil and Columbia.” For the
past eighteen years, nearly all the gutta percha coming to
this country has passed throagh our house; and instead of its
being *‘ brought here chiefly from Brazil and Columbia,” not
a particle bas ever come from those sources. In fact the
only region of production thus far discovered is the East
Indis Islands, in the immediats vicinity of Singapore.

Gutts percha is wholly unlike rubber, the former being
non-elastic as compared with rubber; although it is very
plastic, and Is readily worked into s variety of forms by
means of hot water or steam. The priccipal uses to which
gutta percha has been put, of late years, is for insulating
telegraph cables, and for cementing. The total consump-
sion of the United States 15 now comparatively insignificant,
England quite monopolizing the cable business.

India rubber, on the contrary is collected in localities all
around the globe.between the tropics, the best quality being
found slong the Amuzon river and its tributaries, Braxil
anpually produces about 14,000,000 1bs. and the Central
American States, Africa, and the East Indies together about
15,000,000 1bs. The copsumption is about equally divided
between the United States and Earope.

Bostn, Mass, GEORGE A. ALDEX,

Repalring the Independence Bell,
To the Editor of the Scientific American :

I think that I can suggest an improvement upon the
method of Mr, Charles Smith, described in the SciexTivic
AMERIC XN of September 11, I would follow his suggestions
in cutting out the piece represented by the dotted lines.
Then I would mold the bell with the side to be repaired
upwards, placing under the cavity a piece of materinl that
would not fuse at any heat that the job might require,

I would arrange a large receptacle or cavity in the sand at
the mouth of the bell, for a large amount of surplus molten
metal to ill. I would melt an sbundant quantity of bell
metal, a8 nearly similar in composition to that which the
bell is composed of (the proportions can be ascertained by
analysis). I would build on to the bell (around the cavity 10
be filled) with some infusible material, like plumbago, so
that the metal could be cast above the surface, say half an
fnch or more. | would arrange materialat the mouth of the
bell, 80 as to close the chanvel and stop the flow of molten
metal a little below the lower edge of the bell. I would fuse
the metal, and hest it to a very high degree, then pour the

boing commenced at any point, is followed in retrogeade or- ,
der, from the right and over to the left, the curve Yoing com- ’

eavity full of wolten metal, keeplng s steady flow out until
{the sides of the recess wore seon o be In n. molten state;
then I would instantly elose the ehanne! and stop the flow
whon a perfect unlon would be made, :
The recess could be suporheated with gan blowpipe
flame, and the wolton metal poured into it. Then the wur
plus moetal conld be removed, and the Lell penl forth ay
aloarly as In 1770

[ had & pieco unitod to a broken press in the same manner,
and it Is o perfect union, with all the strength of solid cast

iron, as it was before the break

Beaver Fally, Pa. J. B EMEnsox

A New Small Steam HBoller,
To the Editor of the Scientific American:
For the benefit of amatour steamboat bulldems, | send a

drawing of a boller that hay glven the utmost satisfaction,
being cheap and strong:

A isa lamp, with burners enough to heat the whole length
of the boiler, which is of copper. The outer cover is of tin,
and balf an inch space should be left all round, between the
boiler and the cover, to make a draft, which will find its exit

through smoke pipe, B. Cis a steam drum surmounted by
a safety valve, and D the steam pipe. The oil or spirits in
the lamp can be protected from heat by conting the upper
surface of the lamp with plaster of Paris.
For an engine 1 inch by 1 ineh, the boiler should be 0
inches long. and 4 inches wide, A. M. Brosm,
Searborough, N. Y.

Reopairing the indepondonce Heoll,
1o the Editor of the Scientific American:

There is another way to mend the Independence bell, of
which Mz, Charles Smith speaks in your issue of Septembsr
11

I saw in & foundery a cast iron wheel, laying on its side,
the rim of which was broken in cooling; the ends were apart
about } inch. It was mended by placing a fire tile on the
intide and on the outsiie of the rim, over the fracture.
Sand was banked around the tiles, and a space made jor
pouring in hot metal ; at the bottom was a small hole to allow
the metal to run out. When all was ready, the pouring of
hot metal through the fracture began, and continued a short
time until the broken ends began to melt; the small hole
at the bottom was then closed, and the fracture was filled.
On examination, the joint proved good. Perhaps the bell
can be repaired in the same way
Dayton, Ohio.

J. H. B.

Effect of Magnetism on Watches,
To the Editor of the Scientific American:

A few weeks ago my watch, for the first time in ten years,
refused to go. Up to then, it had kept correct time, azd
was then in good repair, having been recently cleaned.
When it first began to stop I would start it by the key, and
it would sometimes run a day; but finally it stopped entirely.
I had it carefully examined by an experi, who, although ke
could find no cause, failed to make it run even for an hour.

Iam running at my works a powerful magneto-electric
machine for depositing copper; and having noticed that I
conld magnetize a piece of soft iron at a distance of at least
six feet from the machine, so that it would lift and support
the weight of a large nail, I became impressed with the idea
that some of the steel parts of my watch bad become perma-
nently magnetized ; so I made a watch repairer take it apart.
Having some fine soft iron filings, I dipped the balance
wheel, escapement wheel, lover, and hair ¢pring into the fil-
ings ; and each piece raised up at least one half its own weight
of the filings, showing all the polar characteristics of the
particles,

I have read of watches being spoiled by magnets, but had
no idea that it was unsafe to go into a room containing a

mugoot.

The watchmaker thought he might *‘ brush it off ” for
about & dollar: Ilet him brush on it three days as a lesson
in mugnotism, and then told him that nothing short of heat-
ing it red hot wounld demagnetize it. He putin new parts,
including & new muinspring, which was also Infocted, and
the watch now runs as well as over,
496 Cherry street, Now York city,

I, B, FuLLen.

Terrostrinl Magnotism,
To the Editor of the Scientific American:

In an article entitled ** Terrestrial Magnetism ” on page
164 of our current volume, I notice a statewent which may
mislead, and beg leave to correct it. ** That the earth is not
a great magnet, but that the phenomena of the magoetic
peodle are due to the electric earth currents which flow at
right angles to the earth’s axes,” These two statements

are contradictory. “* The earth Isa great magnet, and the

phenomens of the magnetie peedle,” eote., Is the way It
ought o have been put.  For all our most recent knowledge
tends to confirm Ampire's theory that & magnet is merely &
closed circult of electrie currenty acting purallel and in seme
direction, and not necessarily & wass of iran, vickel, o co-

balt. 8o that the earth, buing surrounded by such currents,
In a8 much u maguot an the magnetio needle, LM
Hoboken, N, J.
-

I¥or the Neleatific American. |
Cotton Mathemutics,

Ntuars 1}

Deduction of & formula for the production, in hanks snd
1bs, of any weighted roller, the diameter of toller and It
revolutions per minute being known.

Let D=diameter of roller in inches,

Let R=number of revolutions per minute,

et S=decimal hank of sliver per Ib.

Then : 31416 D= production In inches per revolution.

MDD R= & & winute,
00X 81416 D R=188'406 D R=production in ine «»
per hour.

The haok measures 50,240 inches

Hence w s =0006233 D R=hank i
30200 — =hanks and deciwals
of innk per hour; and for different times,
003759 D R=hauoks per § hours’ work.

OCM3BDR= ~ * 73
004086 D R= * 9l 14
005600 D R= * we
0062 DR= * * 10

Application of the formuls

Suppose & drawing frame, whose front roll is 1} inches in
dismeter, makes 275 revolutions per minute: required the
number of hanks produced in 8 bours of efficient work 7

The 8 hour formula is 0-04086 D R,

Substituting their values for D and R, 0 04086 X 1375 % 275
=18'85 hanks of sliver produced in 8 hours of efficient work ¢
and to fiod the number of pounds that should be produced, of
4 havk sliver, under conditions specified :

0:04086 X 1'376 X275 1885

0125 - T 0125

of § havk sliver produced in 8 hours' work under conditions
specified.

The formula may be used to indicate the nnmber of revo-
lutions required to produce any required length or welght of
any desired sliver. Take for example the 8 hour formuls,
and suppose that:

D =11 inches (=1"375).

S=3% hank per Ib. (=0-125).

Time=8 hours.

R to be ascertained by formula,

Length 1885 banks; then, by sabstitution, we have
0-04986 X1 375 x R=18'85, and 006855 R=18-5, and

1885
R=——— -
006855

to produce 18'85 hanks in 8 hours.

Again: Suppose the same conditions, but that 150°8 Ibs. of
 hank sliver are required, instead of 1885 hanks as sbove:

04086 XX 1'870 X R
then ——— —————=150'8 Ibs., and 006855 R=150"8

0125
1885
0195=1885, whence R=-
et 006835
quired

Again: To show a convenient application of the formuls,
suppose that the calendar rolls of a finishing lap machine are
8 inches in diameter, and that 1,500 lbs. of lap, weighing
% 1b. per yard, are wanted in 8 hours’ work. To find the
pumber of revolutions of calendar roll required :

The decimal hank of the lap will be (for § Ib. per yard)
0001587, so that

S=0001587,

D=8,

R=to be ascertained by formula.

By applying these values to the 8 hour formula, we have

=150'8 1bs.

=275 revolations of front roll required

=273 revolutions re.

3 x8XR
00“089-‘»— A =1,500, and 039888 R—=1500 x 0001587 =
0001587
28805
2-3805; whence R=0—00r)87_ =5'967 + revolutions of calendar

roll required, say, 6 revolutions per minute.
Proof by another method :
1, 2—12 inches per foot | Revolutions per minute, 61,
1—3 feet per yard | laches diameter of roll, 8—4.
1,2, 14—840 yards per hank | Ratio, | 3141604488

102244 00748
0001587 hank per 1b. | Minutes per hour, 601
Hours' work, S.
4 X 00748 x 8
T 0001587
the roll being 8 inches in diameter, and making 6 revolutions
per minute, Forwanrps,

= 1,508 1bs, lap, § Ib. per yard made in 8 hours,

Tug largest reflecting teloscope st the Paris Observatory
is completed, although it will not be brought into use for
two or three months. The equilibrium of the tube is per
fect, and it can be directed with the utmost facility on any
part of the heavens, although it weighs about six tuns.

A COMPARATIVE trial of the relative advantages of dynam.
ite, gun cotton, and gunpowder was recently made at the
railway tunnel works under Clifton Down, England, with the
result of showing that dynamite is much saperior to elther
gun colton or gunpowder.
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in the door sill. It conwista of Hexible tubing, A, Fig. 2,
made of rabiber,(olt,or slmilar material, through which rans
n metal rod, B, the objeet of whiek in to keop the tabing in
position, Metal fastenings, O, have & hook st one end which
fits around the rod, and an oye st the other end, by which
they are secured by screws or other simple means to the bot-
|tom of the door, a8 represented in Fig. 1.  The strip,

Ulled water 50 parts,  Shinke the aleohol and watar well to.
gother, and dissolve In it the saltpeter and sl ammonine,
then, after having redaced the camphor by triturating it In a
mortar with a few drops of the dilute spirit, add it 1o the rest
of the solution, and heat gently over a water bath until com-
plote solution is effected and the liquid is clear. When this
In nccomplished, pour the solution immediately Into the tube,

th anew and useful instrument for
of which any figure, from a circlo to a
0, ean be apourately snd quickly deseribod. At
mllol rods, earrying a earringe, B, through which
~ passen the msin axis, C, to which is fastensd the drawing arm,
~ D, with & head for the pencil or pen point, secured by a

 bindiog screw.  The hoad alides to
iny deatred polnt on the arm, and ix
wise securod Ly a binding scrow.
The crank arm, E, passos through
the head of the main xxis, and alwo,
by a sot scrow, may be secured in
any position. Thecrosshead, F, fits
the crank arm, and carries the paral-
1ol motlon rods, G, which are wo-
oured to steady pins on the frame.
There are conter points by which the
machine is set over any desired line
vpon which the ellipse is to be
drawn,

It operates as follows: The center
points are placed apon the minor axis;
the pen point is set st the extromity
of the mnjor nxis, and fastencd, The
arm, D, is then tarped to the minor
axis, or 90°, and the pen point is sot st
its extremity, by means of the arm
and by sliding the earringo upon the
parallol rods. The crank arm (s then
clamped. By turning the crank, the
point will describe the desired el.
lipse. It carries the pen at right
angles to the dmwing bar, so that it
will dmaw an ink line as well as a
pencil line.

Samples of the work of this ma.
chine, which have been transmitted
for our inspection, show that the fig-
ures are perfectly drawn,

For further particulars address
Messrs. W] L. Bramhall and W, W, Johnson, 607 Sevanth
street, Washington, D. C.

IMPROVED RAILWAY TIE.

The inveation illustrated herewith is a new iron railway
crosstis, intended to replace the wooden tie usually em-
ployed. Itls claimed 1o offer the advantages of permanence
and indestructibility, and therefore to be much more econo-
mical than wood, the renewal of which, owing to its rapid
deterioration, is a constant and large source of expense. A
perspective view of the track secured in the tie is shown in

TOULMIN'S ELLIPSOGRAPH.

the mouth of which may then be closed as above directed,
and the whole allowed to cool very slowly.

The indications that this little instrument gives are of this
nature: If the atmosphere be dry and the weather promis.
ing, the solid matter will be found resting on the bottom of
tho tube, the supernatant liquid being perfectly clear; but
on the approach of rain or wind, the solld matter will gradu.
ally rise, and small crystals of stellar formation will be found
floating in the otherwise pellucid liquid. On the approach
of strong winds, flakes of feather-like form will sometimes
appear on the surface of the liquid; this often occurs several

by bending, may bo fitked o any de-
prossion in the sill, so as ontirely to
fill up the opening between the sill
and door when the latter Is shat, thus
proventing the ingross of either wind
or water,

The door, by its weight, on being
shut, deaws the robber against the
threshold, and on opening the drag.
ging of the rubber across the thresh-
hold is prevented. The lron rod is
made just the length of the door, The
rubber tabing extends over one inch at
ench end, and rests against the casing.

The device Is quite durable, is neat
in appearnnce, and may be manufac.
tured at & small cost.

Patented July 27, 1875, For further
particulars relative to sale of rightsor
of entire patent, address the inventor,
Mr, Frank Fleury, Springfield, 1L

— A
Abh Chu and his Salt,

B. writes as follows :

“““Where is your salt, Ah Chu? said
I. Ah Chu had invited me to dine at
Lis mess, to celebrate a Chinese festi-
val, and, barring the chopsticks and
some nutional dishes, which I did not
venture upon, & capital dinner it was,
Al Chu and his messmates were work-
ing on a sugar plantation below New
Orleans. Ah Chu passed a bottle with
a quill fitted in the cork. ‘ Vinegar?'
said I “No; here is the yinegar,’ said he, passing me &
bottle exactly like the first. *Me thought you asky for
salt.” ‘Salt it was,’said I. ‘ Well," said Ah Chu, ‘that
is the salt me gave you first.” And sure enough it was;salt
dissolved in water and used in o fluid state. ‘8o,’says Ah
Chu, “table salt is served in China.’

“For convenience of application,snd exactness with which
the seasoning can be regulated,give me liquid sslt.”

A Model ;ocomouvo.
An ingenious mechanical euriosity has recently been shown

Fig. 1, and a sectional view of the device is given in Fig, 2

The body of the tie is made of a rolled

iron girder of T cross section. Itis pro-
posed to cut the girders as they come from 7
the rolls, while hot,and to stamp the lugs,
A, at the same handling. It will be seen
from Fig. 2 that these lugs, A, overlap the
inner base flange of the rail, while the ont-
side flanges are retained by the adjustable
clamps, B. The tapering plaies or wedges,
C, pass under, and are gulded and held by,
the bent lugs, D, and, by being driven in
ward, are tightened against clamps, B. The
wedgesare serrated on one edge, to prevent
their teodency to work out through jolts
and jars. In order to protect the ties
agsinst the weather, while still warm they
are immersed in & bath of melted asphalt
or other weatherproof substance,

The device shows strength, and apparent-
1y is neither difficult nor costly to manufac-
tare. It would probably resist wear, and
is as easily laid &s & woodea tie,

Patented through the Scientific American
Patent Agency, May 11, 1875, For further
information address the inventor, Mr. Henry
Reese, 200 W, Pratt street, Baltimore, Md.

The Weather Glass,

In complisnce with the repeated request of some of our me-
worologically inclined correspondents, we publish below
instractions for the construction of the so-called chemical ba-
rometer or weather glass. The utility of this little Instru.
went is based upon the varying solubility of certain salts
under different atmospheric conditions of pressure, humidity,
and temperature, and the employment of & menstruum of
such a density that the slightest increase or decrease of the
same will eause the newly formed crystals to rise or sink in
the liguld, The instrument generally consists of n tube,
from ten or twelve inches long, and from three quarters to
one inch in diametor, It is closed at the Jower ond, and, after
the solution has been poured in, the upper end is drawn out,
by means of a spirit lamp or blowpipe, until the tube is
hermetically sealed. When cooled, the point is broken off
in such u manner that 8 minute hole is loft, which sufficas
for the nocessary communication botween the contents of the
tube and the external stmosphere. Anpother arrangement
consists of a large test tube with a piece of bladder or caout~
choue tied over the mouth, and a small pinhole made through
this covering; this arrangement, however, is not so satisfac-
tory us tho first, as the covering does not last very long.
The solution may be made as follows: Take pure nitrate of
potash (sultpetor) and chloride of nmmonium (sal ammonisc)
ench 1 part, camphor 4 parts, strong alcohol 70 parts, dis-

hours before the sctual breaking out of the storm. In cold

— —— DA

REESE'S RAILWAY TIE,

weather the liquid is rendered milky by the multitude of
white stars constantly floating in it. The instraments are
pretty ornaments, and their indications are nlways Interest-
fug and instructive.

FLEURY'S EUBEK; WEATHERSTRIP,
The invention illustrated herewith Is an improved wea-

to us by its maker, Mr. Joseph Butcher, of 45 Center street,
this city. It is a ministure locomotive and
tender, containing every portion found in the
full sized machine, perfectly proportioned,
capable of carrying a steam pressure of 75
Ibs. to the square inch, and of running at a
high rateof speed. An alcohol lamp, which,
by its heat, generates an alcohol sweam, which,
in turn, isignited under the boiler, heats the
Iatter, which is supplied with water by feed
pumps, perfect in every valve and connection.
No less than 230 separate pieces enter into the
construction of the cab slone. The model is
sdmirable in mechanical execution, and,
strapnge to say, is its maker’s first effort at me-
chanical work, and has occupied his leisure
hours, outside his regular trade of ornamen-
tal painting, for the past three years. The
engine shows remarkable skill both in design
and handiwork, and evinces the great patience
and native mechanical genius of its constrac-
tor, who first made the tools he used in con-
structing his machine.
—~ - —
Velocity-=Effects of 1tx Increase and
Arrest,

Mr. F. J. Bramwell, C. E. in a paper read at
the recent meeting of the British Association, said:
Gravity can put into our frames & velocity in one second
amounting to 20 miles an hour without injury, there.
fore it is reasonable ‘to suppose that that velocity may
bo taken out at the rate of two and a quarter miles per
second with even less risk of injury; and if we want a proof
of this,one might instance a swing at & fair. Take the case

therstrip, which:m.y be adjusted to sult any depression worn

of a swing 30 feet long, rising to the horizoutal at each
vibration; when the swing is at the lowest point, it has
a velocity of 45 feet per second, or 80 miles; one knows
it will make this half vibration und will reach Its high-
et point in less than 1% seconds, so that a speed of
30 miles an hour is taken out at the rate of nearly 17 miles
per sccond instead of the two and & quarter miles of the pas-
seonger train,

Another instance of rapid reduction of velocity without
injury occurs in colliery winding. The Rosebridge Colliery,
in the neighborhood of Wigan, Is nearly half a mile, actu
ally 806 yards deep; the winding Is done under the minute
or at un average rate of thirty miles an hour; but this in-
cludes the stopping and the starting; the maximum pace is
equal to 58 miles an hour,and this 68 miles an hour is brought
torest in from 180 to 200 yards. There is thus, therefore,
sbundant evidence that the powers of brakes may bo carried
yot further than they have been without fear of Injury to
rallway passengers from the sudden checking of momentum
80 long as the brakes are properly applied. ‘
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THE CRESTED BLACK KITE.

supplios was opened have embraced 7,000 tuny, It roflects

The gardens of the Zoflogical Soclety, London, recsntly | no oredit apon Amoerles, either as rogards the set ltsolf or the
rocolved specimons of very rare Indlan kite (the base lo. | get-up of the article which she produces. AV but the lnex
photex of Cuvler), This bird had never boen soen alive In periencod, or not over-particular judges of quality and con
England, and oven in Indin {8 so sparsely distributed thas | ditlon, pronounce the cut sugar as shockingly fndifferent :
Mr. Allan Hume, in his * Rough Notes on Indian Ornitholo- | and If it ix to be viewed as a spocimon of the best lamp
gy, states that he has never procured & specimen. Though | which the Yankeo refiner can turn out, and thelr country

nowhere common, it ap-
pears to have an extended
range, being known In
Ceylon, on the east coast of
India, as woll as in Lower
Bongal, Assam, and Hrl-
tish Burmah., Jerdon, in
his ** Birds of India,"
states that it is certainly
very rare towards the
south, but that It is ocen-
sionnlly killed at Calent-
ta, and is more frequently
found in the lowor Eastern
Himnlhyns. It appears to
be very insectivorous in its
habits, and keeps to the
forests and well wooded
distriots, taking only short
flights. In its conformation
it appears more nearly al-
lied to the honey buszard
(pernis), of which a orested
species  exists in  India,
than to any of the other
aceipitrine birds. The plu-
mage of the bird is re-
wmarkably handsome. The
upper portions, including
the long slender crest, the
thighs, and the under tail
and wing coverts, are a
glossy green black. The
outer webs of the wing
feathers—those that are
nlone visible when the
wing is closed—are deep
chestont, The scapular
feathers form a conspicu-
ous but broken white wing band. The under parts of the
bird are chiefly white, with five or six broad bars of deep
chestnut, The crest is generully carried in a drooping posi-
tion, bur the bird has the power of erecting it perpendicu-
larly. In length the crested kite varies from thirteen to four-
teen inches, the extent of its wing being thirty. The weight
is about eight ounces. Wae regret to have to announce the
death of all the three specimens almost immediately after
they had been sketched.

THE FLORAKIN,

The florakin or lesser bustard (otis tetraz) is found on the
plains in many parts of India,and is common in France; in
the former country it
is esteemed a2 most de-
licious bird for the ta-

THE CRESTED BLACK KITE.

men are pleased to use, we must frankly assert that we pity
their taste. No first class family grocer in London-—no, nor
any folk in decent society—would look at the American loaf
sugar as it now comes to hand; and in case our statement
should be read by those who, from the nature of their re-
tail trade, find it an article more suitable to sell than that
chopped from bright English titlers, we simply ask them, as
they do their friends and customers, to compare and judge
for themselves. We need not be i suspense as to the ver-
dict, for we are sure it will be in favor of the British manu-
facturer, who, in defisnce of envious detractors, is still the
refiner par excellence, albeit his functions in that respect have

now almost entirely ceased. Unless checkmated by some

The Oldest Falr In the World,

In thisseason of industrial fairs, when Chilcago, Clncinns.
tl, Noewark, New York, aod other cities, sre all vielng with
each other in the prodaction of the finest exhibit of the
practical rosults of the lsbors of American mechsnics snd
inventors, itis interesting o note that. In & far distant quar-
ter of the globe, another grest fair has been in progress,
which, in point of magol.
tude, probably equals all
of the yeurly expositions in
the United States com-
bloed, The grest fair of
Nijnl-Novgorod, In Rus-
sia, has quite recently
closed its nonaal display—
an exhibition which has
been repeated every year
for the past four centuries;
and the merchants and pro.
ducers of Siberia, of Per.
sia, of Chins, and of Tarta-
ry have met the manufac-
turers of Western Rosuls,
oxchangea their raw pro-
duce for the manufectured
goods of St. Petersburgh,
Moscow, and the west, and
separated foranother twelve
month. The Falr, in fact, is
& vast market, a temporary
city, which began with the
interchange of commodities
between barbarians four
bundred years ago &t a lo-
cation some eighty miles
distant from Nijol Novgo-
rod. Afteran existence of
two centuries during which
period it absorbed into it-
self minor markets until
it became the principal ex-
change of the ewpire, the
fair was removed to its pre
sent site. Under the rale
of Peter the Great, the gov
ernment assamed its direc-
tion, which authority is still retained.

Unlike the colossal and wagnificent structures of iron and
stone which we erect as the receptacles for our exhibited
productions, the buildings of Nijni Novgorod bear & close
resemblance to the labyrinth of streets and houses which,
together, make up a Turkish bazaar. There ix a broad open
market place, rectangular in form, on which are constrocted
twelve rows of buildings, each some two stories in hight,
having broad verandahs to shelter the passers from sun and
rain. These form parallel streets, some of which are nearly
120 feet in width. At theends of the principal street, which
is the broadest, are the government house and the cathedrsl,

on the sides are shops and a chapel, near which are two high
towers, the raising or
lowering of flags on
which denote the open-

ble The male bird,
when in full plumage,
is very handsome, be-
ing most beautifully
marked; buat'the hen
is much plainer, as is
the case with nearly all
female birds. They are
to be found in pairs,
and are very shy and
wary, and hardly ever
take to the wing if
they can avoid doing
s0 Wherever florakin
are found, sand grouse
(pterocles bicinctus), of
which we gave an il-
lustration and descrip-
tion on page 407, Vol.
XXXIL, may be seen.

The florakin resem-
bles the large bustard
(otix tarda) in his form
and color, but is only
17 inches long. The
head is reddish brown.
the neck of the male
being black, with a
narrow white border
above and below. The
upper parts are mot-
tled with the same colors, but with finer and more delicate
lines. In the barren districts of Brittany (France), known
u8 lealandes, these birds may be seen in considerable num.
bers; and ss the fesh is good eating, and may probably be
improved by culture, it is somewhat remarkable that no at-
tempts have been made to domesticate them.

American Refined Sugar,

The exportation of Amerlcan refined sugar to this side is
maintained with unrelaxed energy, and consequently dis-
plices & given quantity of stoved sugar which would be or-
dinarily supplied from the warehouses of the British refinors,

THE FLORAKIN OR LESSER BUSTARD.

deliberate or accidental means, the English market will in
time be so inundated with sugar of inferlor quality, from
France and America, that finest loaf and other sugar will
eventuslly become things of the past.— Lendon Grocer.

[1f the mbove statement is correct, if American refined
sugars are roally inferior to the Eoglish article, it behoves
our rofiners to call upon inventors to study out new methods
of refining, by which the best products can be realized at the
lowest cost.— Eps.]

TuE fAuidity of the Berlin iron, from which the finest and
sharpest, although not strongest, castings are wade, is at-

tributed to the presence of arsenic in the iron,

The total lmports since this now and unexpected quarter for

ing or clesing of the
fair. One side of the
rectangle containing the
buildings rests on the
river Volga; the other
threeare surrounded by
& horseshoe - shaped
moat, kept filled with
water atan elevation of
some eighteen feet
above the river, as a
precaution against fire,
The edifices are buils
on iron stanchions in
the majority of cases,
and all thatcanbe re-
moved are taken away
at the close of the fair.
A large number of
buildings, however, re-
main, and with remark-
able strepgth  with-
stand the great yearly
inundation of the river,
which submerges the
whole locality, leaving
only the tallest strue-
tures projecting above
the waters, like & mipi-
ature Venice. It is a
strange contrast ;a busy
town of 150,000 inhabitants, replete with goods of every de-
scription, from American wagons to Persian rugs, existiog
for about six weeks; and then, a fow months later, nothing
buta dreary waste of wator fills its place. Although the
number of visitors at any one time may not exceed 150,000,
it is estimated that fully a million people come and go while
the fair Is in progress, and the value of goods which have
actually changed hands during the fair just closed is com.
puted at $120,00€,000,

The governorof the province supervises the management,
alded by & committeo choson by the participants in the fair,
The committes controls all government property, renting
the same at a low rate, Thoere are some enrions regulation
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‘thore for cash—~which are worth noting. For
vw of buildings is devoted to some especinl
and merchants, thus compelled to crowd to.

les and over.speculation, no merchant is per.
1 to hire more than three conseoutive shops, nor can he
occupy more than one shop unloss they adjoin each other.
No Ilmposts or duties aro lovied, and the shops are usually
1ot to the first comer, the government nsking no other gain
than the small rents, which together amount to but about
$120,000 & yoar, At the last fair, for this sum 6,086 shops
were rented

The contents of the markets are, of course, wonderfully
beterogencous. Machines bearing to us well known names
of American firms are side by side with the curious products
of Indian and Persian looms. Thereare furs and skins from
Siberia, teas brought overland from China, cutlory from
Sheffeld, fax, wheat, the fmportations of the great houses
of Moscow and St. Peteraburg, and Russlan fron, besides
thousands of articles representing the chiel industries
of every oation on earth, There are ususlly lmmensoe
amounts of Iron, stored on a sandy island in the middle of
the river Oka, about three quarters of a mile long, which is
not only covered with water at certaln seasons, but which
changes its shape every yoar. It is said that the quantity of
iron collected here, in bars and sheets, aggregates 90,000
tuns, valued at over $10,000,000. In quality it is said to be
better than Lowmoor, and equal to the best Swedish. A
tramway runs the whole leogth of the island.

It is difficult to believe that not only are all theso wvast
stores filled and emptied in six weeks, bat that the store.
houses themselves are removed and that their sills nre cov.
erod in spring by ten or twelve feet of water. On the ocea.
sion of the recent visit of the Duke of Edinburgh to the
fair, the iron owners gave an entertainment in his honor,
in n huge pavilion constructed entirely of their stock. The
structure was in the form of a turreted palace. The tarrets
were built of bar iron (the bars being laid crosswise over
each other, with the ends projecting) and surmounted by
battlements, which were represented by iron buckets. The
body of the castle was 100 feetlong by 50 fest wide, and was
made of sheet iron. Tron tuckets and baskets, turned over,
made very handsome ornaments around the arches of the
doors and windows. The whole structure was completed in
three days and three nights.

Common Sense In the Sick Room.

In a lecture delivered at the Bellevae Hospital Medical
College, in this city, by A. B. Crosby, M. D., he says: There
are certain elements of hygiene which it is very lmportant
that we should observe—whether the sick room contaios a
surgicel or medical case—if we would reasonably expect to
obtain the best possible results from trestment. In the first
place the

TEMPEEATURE

shonld ordinarily range from 65° to 70" Fah., and this should
not be a mere matter of guess work, but should be ascer-
tained by the thennometer. If the temperature is permitted
to average much higher than this,all febrile disturbances will
very likely be aggravated ; and if the average is much lower,
the patient in ordinary cases runs some risk of getting a chill,
althongh very many times he may remain with safety ina
room having a lower temperature, providiog he is furnished
with & plentiful supply of blankets,
FURNITURE OF THE ROOM.

The room which is selected for a sick room should be as
far removed ns possible from those ordinarily occupied by
the family, in order that the patient msy have the benefit of
perfect quiet. It should be large, airy, and well lighted, and,
if possible, should have a sunny exposure,

The wall of the sick room is a pretty important matter to
the patisat. If it is covered with one of those dreadfully
variegated papers, which, alas! are regarded as ornamental,
it will be found, especially if the patient is suffering from
any disease in which there is abnormal exaltation of the
brain, that it is n source of great annoyance, and may even
be positively injurious, For, as his eyes run over these
pictures, he will fancy that he sees images of various kinds,
such as sngels and demons alternsting; indeed theso figures
will assume every conceivable form, and he becomes thor-
oughly worriced in the attempt to disentangle the confusion.

The paper covering the wall should have a uniform, nea.
tral tint, such a8 a light green, s delicate bufl, or a very deli.
cate slate color, & light green, perhaps, is as agreeable to the
eyes as any color that can be selectod, and it rests the eyes
with s refreshing monotony. Such a uciform tint tends to
bealthy stapidity, and this lesds to repose. The floorof the

spariment should engage your attention.

The model sick room should never bo carpeted, but ordi-

. parily should bave a hard wood floor, and this should be
olled snd varuished. Upon such a floor may be spread ns
muany pleces of carpeting, rugs, and mats as are desirable.
These may be placed in front of the bed, over the parts
which the nurse traverses while porforming his or her duties
at the doors, ote.  Each morning, theso can be quietly slid
along the floor, taken out, and be thoroughly shaken and
aired. After they are removed, the floor can be wiped off
with a damp cloth or soft brush, and when dry, the rugs,
ste., may bo replaced.

The windows should also engage your attention, These
should be so arranged as to admit abundance of light. Light
is & pormal stimulas to the human body, and we have no
good health without it; you eanpot grow healthy cabbages
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ina dark collar, nor can you any more easily curs invalids
without the influence of sunlight., There are some acute
disoases, during the progress of which it may be necessary
to temper the light, but it should never be entirely shut out,
for If you do you remove from the body one of its Important
natural stimuli.

The windows should never be surrounded by tapestry or
decorations of any kind that are mnade of woolen stuff, A
plain white shade is all that is requisite to tomper the lght
and eut off outside objects from the patient's view, and the
window frame shouid be free from lambrequins, hangings,
ete., which may become Impregoated with the germs of
disonse

VENTILATION,
A healthy person requires two thousand cuble feet of
breathing space, and the sick person under the same cireum-
stances should have at least three or four thoussnd cublo
foot, Then,ngain, the sick man should have the air changed
twice as frequently s the man in health,
Ventilation requires the introduction and diffusion of an
abundance of pure alr at short Intervals, and & correspond-
ing removal of the wir vitinted by respiration. The move
ment of alr in the sick room should be imperceptible.
If the sick room is voutilated by a fireplace, we should
always open & window at the top. If the room, on the con-
trary, is heated by a register, a window should always be
raised at the bottom, sinco the hot air rises to the top of the
room, creates a plenum, and o forces the air out at the bot-
tom. There are three points to be observed in regard to the
sick room.
Note, first, whether there is any perceptible odor, on en-
tering the apartment from the open air; If so, ventilation
I fmperfoect,
Make sure, in the second place, that there is 8 free inlet
and outlet for the air,
And, thirdly, place an open mouthed bottle by the side of
the bed at night. In the morning, before thers is any open-
ing of doors or windows, or any movements about the room,
pour a little clear lime water into the bottle and shake it
If the air in the bottle is pure, the lime water will remain
clear; but if otherwise, it will become milky in appearance,
showing carbonic acid in the air, which has united with the
lime, forming a white precipitate of the carbonate of lime.

PREFARATION OF GRUEL.

A man, simply because he is sick, isnot to be starved, nor,
on the other hand, can a man who is sick, a8 a rule, take
such articles of food as a well man would be likely to take.

It may be doubtful whether & man, when first taken sick,
should take a large quantity of food, but one of the articles
which he may have is Indian gruel, if not made too strong.
If, however, you give permission that the patient may have
gruel totake, unless you give special directions as to how
it shall be made, you will very commonly find that the
nurse has prepared a fair specimen of Indian pudding, and
has been administering that for gruel.

In making Indian gruel there should be no more than a
dessert or table spoonful of the meal to a quart of water; and
this should be boiled for a long time, keeping the quantity
of water good throughout the entire boiling process.

Prepared in this manner, it may be made decidedly salt,
and then administered to the patient during the first few
days of his sickness.

USE OF MILK.

There is one article of diet which all persons may take
under all conditions, and that is milk.

There are those who say they cannot take milk, that it
makes them bilious, ete, ; but that is not true. A person
who is sick may take milk with the greatest possible advan-
tage, because it contains, in a form easy of assimilation, sll
the elements essential for maintaining nutrition. It is the
natural aliment of the young animal, and certainly answers
a good purpose for the old animal, provided it is used pro-
perly. New milk, I do not hesitate to say, may be taken,as
far as disease is concerned, in any and every condition. Per-
haps it will require the addition of lime water, if marked
acidity of the stomach is present; and perhaps a little gentian
may be requisite to stimulate the stomach somewhat; and it
may be necessary to give it in small quantities and repeat it
often; but ice cold milk ean be put into & very irritable
stomnch, if given in small quantities and at short intervals,
with the happiest effects. We have now come to believe,
contrary to the teaching of our fathers, that cold water,even
lco cold water, I8 a most beneficial drink, and therefore per-
mit our patients to have it as often as they may wish, pro-
vided too much is not taken at one time.

Now tea, which is a wholesome beverage, and, withal,
contributes somewhat to scandal, is very comforting, espe.
cially to a sick woman, and may be given without harm, if
it is sufficiently diluted with milk, When maae very weak
~—just strong enough to give a flavor—well supplied with
milk, and, perhaps, & littlo sugar, it gives the patient a trifly
of nourlshment in & very palatable form.

DEEF TEA,

If, however, you will make beef toa according to the di-
roctions I now give you, it will be found to be a most ser-
viceable article among the dietetics of the sick room.

Take a pound of the very best beef that can be obtained in
the market—the butcher will tell you that any kind of a
ploco answers to make beef tea of, but that is not trae—out
it Into small pieces the size of the end of the thumb, place
it In  pint basin, cover with cold water, and then place the
dish upon the back part of the range or stove, where the
water will gradually get warmer and warmer, but will not

1ench the bolling point, Let it stand and simmer in this
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manner two hours, Then bring it forward, and boll oyer »
quick fire twonty minotes, and immeodiataly after pour the
fluld from the beef, at the same time allowing the little par-
ticles which become detached to flow off with it, Now, If
thore in any fat in the tea, it is well that it should be re.
moved, for the reason that the bile and pancreatic secretion
may be unable to emalsify it, and it may do more harm thay
good, If you wish to be very precise upon this poiat, (e
toa can bo set aside, and when perfectly cold all the fat can
be removed from *the surface in a finke; or the fat may by
taken up by dropping a piece of flannel upon it as it flogty
upon the surface of the warm tea.

It is not a good plan to strain the liquor, beesuse this pro.
cons will remove more or less of the little particles of beef,
which are very essential to the valae of the ten. It may now
be salted, and given hot orcold, as the patient may wish;
and it may be given as soon as the pulse indicates any dimi.
nution in the force of the heart’s action. What becomes of
this nrtiole of diet when tuken into the stomach? The advo.
cates of the worthlessness and non-essentinlity of beef tea
would answaor that it makes but little difference, 1 beliove,
however, that it is mostly taken up by the gastric veins,and,av
all events,that it is exceedingly palatable and nutritions,and
does do something more than simply warm the stomach and
make the patient happy for a short time,

In case the patient's stomach is very irritable, so that
lnrge quantities of any substance cannot be borne, you msy
resort to beol extract for nourishment,

The proper method of making this article is to take a
pound of the bast beef, cat it into small pieces, and place it
in & good sized open mouthed bottle—a pickle jar is perhaps
a4 convenient ng any. Cork the bottle loosely, and then set
it inton kottle of water, which is to be kept hoiling for two
hours. If the bottle is now removed, it will be found that
it contains a considerable quantity of fluid, which may be
turned off, and the beef subjected to slight pressure to re-
move still more.

In this fluid we have a concentrated article of nourishment,
and it may be given, after it has been seasoned, either pure
or diluted, nccording to the condition of the stomach. Beef
extract s not nearly so palatable an article of food as rich
beef tea, made in the manner described.

Electro-Harmonic System of Multiple Transmission,

During the past two weeks, Mr. Elisha Gray of Chicago,
111, has been exhibiting his electro-harmonic apparatus in
the Western Union Building, in this city. More than a year
since we published an article descriptive of this curious dis-
covery, so far as it had been developed at that time. Since then
Mr. Gray has devoted the greater part of his time to the per-
fection ef the apparatus, and has already suceeeded in pro-
ducing some very remarkable results. Mr. Gray's earlier ex-
periments disclosed the fact that composite tones were as
easily transmitted over a wire as single notes, and from this
discovery he developed a system of multiple transmission,
founded on this principle. The apparatus was tested exper-
imentally on a wire between Boston and New York, on Sep-
tember 11, with very satisfactory results. Four separate com-
munications were simultaneously transmitted from Boston,
and copied from four sounders by a like number of receiving
operators in New York. In the main the signals were per-
fectly received on all the instruments, the only apparent de-
fect being a tendency to shorten them somewhat, a difficulty
which can doubtless be overcome by n suitable modification
of the transmitting appuratus,

The principle of the apparatus is a very simple one. The

depression of each key sets a self.vibrating electrotome in
operation, which is sdjusted or tuned to vibrate at a cer-
tain rate, differing from that of any of the others, when un-
der the influence of the electro-magnet controlled by its cor
responding key. These several sets of electrical vibrations
are transmitted through the circuit without interfering
with each other, in the same manner that almost any num-
ber of different sets of sound waves may pass through the
air without mingling. Atthe receiving station, each instru-
ment is so adjusted as to respond to its own special sets of
waves or vibrations without regard to others. By breaking
and closing the circuit upon the transmitting electrotome, so
ng to form telegraphic signals, these are transmitted and
taken up by the corresponding recelving apparatus.
It is not easy to fix a limit to the number of different com-
munications that may be carried on over the same wire sim-
ultaneously, either in the same or opposite directions. The
marked success which attended the operation of the princi-
ple through two hundred and forty miles of line, on Septem-
ber 11, seems to promise results in the futura of the greatest
value.—Journal of the Telegraph.

The Harmonle=Eloctric Tolograph,

The harmonic-electrie telograph invention (now commonly
known as the telephone) of Mr. Elisha Gray, of Cleveland,
in nndoubtedly destined to prove a very useful and impor-
tant one,  On Friday of lnst week wo saw four despatches
transmitted simultaneously from Boston to this city, on one
of the Western Union wires. It is believed, and with good
reason, that at least sixtoon messages can by this invention
be transmitted simultancously over a single wire. Mr.
Gray has made a discovery and invention which will be like-
ly eventually to revolutionize the present Morse telegraph
system.— The Telegrapher,

Tux recent storm in the Gulf of Mexico was the flercest
known in that vicinity for several years. At Galyeston,
Toxns, It raged with groat violence for three days, and the
damage to property has beon estimated as high as $35,000,-

000. At Indianoln, Texas, It Is stated, 800 lives were lost,




OCTOBER 9, 1875.]

THE FAIR OF THE AMERICAN INSTITUTE,

NEW ELECTRIC ENGINK,

A new olectric engine,adapted to pumping water through
w house or to any other light domestic work, In Tocated
among the housekeeping articles, snd s well worth care-
ful examination. Its construction is novel in many respects,
Ono sot of eleotric magnots is disposed In the direction of
thelr length about an interior rotating eylindor or wheel,
The other magnets wro arranged In the Interior of the sta.
tlooary case, so that the construction is that of & nomber of
horseshoo magnets, each having one stationary and one
movable log. The long faces of the maguets are serrated to
the depth of § inch, the indentations of the whee! magnets
fisting into those of the case magoots. This, the inventor
tells us, has beon found, while increasing the area of the
faces In contact twofold, largely at the same time to aug-
ment the power. The colls are woand lengthwise about the
bars, and the yoke of the horseshoe is made directly beyond
the outaide coil, instead of at the further extremities of the
bars, a8 s usually the case; o that a large portion of the
metal core protrudes beyond the yoke. This arrangement,
we are informed, has also beon found to Increase the power
as high as 100 per cent. In a future issue we shall describe
aoother electric muchine exhibited by Mr. Charles A. Hussoy
and wo shall probably refer to the machine under discussion
in detall, and with reference to the new principlos claimed
to be involved, noting here only thoe facts given us, Of
these the most remarkable are the large capacity of the
machine (which contsing a 5 inch magnet whoeel and
weighs but 15 pounds), 8,000 foot pounds per minute,
and the statement that a 4.cup battery, costing for materialy
oxpended $1,12, in connection with this apparatus drove a
Howe sewing maching at 500 stitehes per minute for 60 hours
successivaly.

Builders, owners,and tenants of city houses will doubtleas
view with interest a

NEW SYSTEM OF FLASTERING
which is claimed to prevent the sudden and disastrons down.
fall of ceilings, so frequently occasioned by defects in the
water plpes and consequent leakage or overtiow, The in-
vention consists of replacing the scratch coat and brown cost
used in ordinary work by the combination of fibro-lizneous
sheets with s cement composed of lime, sand, and plaster.
The sheets nre of a fabric resembling coarse bagging which
is secured to the lathing, and the cement is supplied in the
orcioary way. A hard finish coating completes the work.

A NEW FORM OF HAIR HEADER

is exhibited, which is an improvement on the similarappara-
tus shown at last year's fair. It consists of a vertical oscil-
Inting wmetal plate,the lower edge of which is provided with
a rubber facing. Beneath is a horizontal vibrating plate
having s rubber surface directly under the edge of the ver-
tical plate. The tangled combings of long hair are placed
betsveen these moving portions; and by the rubber,engaging,
when rubbed along contrary to the grain of or to the direc-
tion of the asperities on the hair,the ** knotted and combined
locks " are caused to part and separate. This hair header is
called ““magnetic,” for no reason that we can perceive
other than that given by theold lady who admired the noun
“ Mesopotamia,” *“it wassuch a nice, comforting word.”

AN AID FOR GOING UF STAIRS,

Here is something for the denizen of the aerial flat, an in-
vention supposed to bounce him up from one stair 1o another
until he reaches the top of the flight, before he knows it.
Each stair has a hinged 1id and under each lid are some
strong coiled springs. The inventor fails to say anything
about the effect of his springs when a person runs down the
steps. The ideasugyests itself that an inexperienced nser
might try to go dowa two steps at a time, in which case Lis
womentum would probably compress the spring sufficiently
10 jump him back thres steps, and thus, by a kind of alge-
braic addition, he would find himself slowly retrograding in
in spite of his efforts to advance. There is food for sombre
reflection in those spring stairs.

A NEW HYDRAULIC MOTOR
for sewing machines is exhibited, which is easily attached to
the table of the apparatus and which is driven by the ordin-
ary head of water in the service pipes. It consists simply
of a winged wheel placed horizontally and enclosed in a case.
Motion is governed by the treadle, and speed, of course, regu-
lated by the water cock.
ANOTHER NOVELTY IN MOTORS

is & peculiar compression engine, driven by hot air, now in
operation in the machine department. It coosists of two
eylinders, one for power, under which the fire is built, the
other simply for compression. The latter has & water jacket,
and both cylinders have pistons, or more properly, plungers.
The piston of the compression cylinder passes through pack-
ing at the top of the same, but below fits loosely in the boro,
50 that the air colpressed is at liberty to pass up around the
piston, and to enter & connecting passage, which leads it into
" the power cylinder, where it is heated and expanded, and 8o
lifts the piston. As the two pistons are set on cranks 180
apart, the down stroke of the power plston corresponds to
the up stroke of the compression piston, so that the alr, which
just before has been expanded, is now returned to be recow-
prossed and sgain used. Thus the alr is merely shifted from
one cylinder to the other, snd its cooling or heating is
quickly accomplished through its being exposed to the notion
of the cold water or the fire in thin annular sheets. The
machine (1 horso power), we are told,burns very little fael,
one scuttleful snswering for an entire day. The expendl-
ture of oil is also very small. Thix seems to be a very sim.
plo apparstus, and one well adapted for a large number of
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light uses. 1t 1n almost ontirely fres from the dinngrecable !
nolse asually incident 1o calorle engines.

Wo notico n new

MACHINE VOB POLISHING MOLDING',

which secwms to perform very good work. It has an adjust.
able table, earrying horizontal rabber rollers, which grasp
the strip of molding and present it to the setlon of & reclpro.
eating polisher, This Inst In » composition of fine emery,
which is made in & plastic state snd applied to a plecs of
molding similar to that to be polished. The result when
the composition is hard I & perfect matrix, into which every
Indentation or projection of the molding fits. The cast Is
then mounted in & box and rubbed to and fro on the molding,
s the Intter, as already explained, is carried beneath it. The
advantage gained is the Increased sharpness and accuracy of
the edges, and the thorough polishing of the whole work, &
proceeding of some dificulty by the ordinary use of sand
paper.

A new convenlence for housekeepers is a combination

KITCHEN SAVE,
In which places are provided for a multiplicity of articles
which generally go sstray about the kitchen. Besides, it of-
fors 10 the cook the same sdvantages as the prescription
counter does to the druggist. There are drawers for the
sugar, spices, and similar staple ingredlonts, a hinged dough
board in the front, n convenient rocoptacle for flour or meal
in the top (with a hopper below, fitted with a valye #o that
exactly as much flour us is neoded may be measared off),
a sifting arrangemeont, and plenty of oxtra closet room for
tho thouvand little things neoded In cullnary operations, A
NEW ANTIFRICTION METAL

hns appeared, which, we suppose, s intended to rival the
material which raised such a broeze nmong the fair officials
Inst year. It differs, however, in that, instead of being In-
serted in the bearings, the bearings themselves are made of
it. No machinery fitted with the substance is running as
yet at the fair. The basis, according o the circolars, is
black lead, which is another point of difference from its
older competitor into the composition of which black lead en-
ters very slightly, and in many casesnot at all.

[From the Engineering and Mining Journal, )
Extra Large Lap-Welde Tubes and Enameled

Water Plipes.

At a recent visit to the National Tube Works Company at
McKeesport, Pa., we witnessed the operation of making lap-
welded tubes of such a size and quality as to call for notice,
The company makes these yeamless tubes or pipes of any
size up to jfourteon inches diameter. And as every length
is tested by hydraulic pressure before leaving the works,
their strength and quality is fully goaranteed. Thoy have
been found admirably adapted to carrying water for the hy-
dranlic mines of California, Nevada, and other Western States,
and for waterworks which do not require larger msins than
14 inches. The company has just completed an order for
the Virginia City and Gold Hill Water Company, of Nevada,
of seven miles of 10 incl pipe, the most extensive order for
a large size that, we believe, has ever been given in this
country. These seamless pipes, even without coating, are
more durable and are also less expeonsive than the riveted
pipes; but the company applies a patent enamel to them
that, it is claimed, makes them almost indestructible, and,
indeed, the company is willing to guarantee their durability
for any length of time. The appended reports by Dr. S.
Dana Hayes, Massachusetts States Assayerand Chemist, and
Professor Otto Wuth, of Pittsburgh, Pa., fully establish the
claims of this pipe to durability. We commend it not only
to our gas and water companies, but also to our mine owners
and others who have to use or convey impure water, such,
for example, as in many anthracite mines. These large
pipes wounld make excellent screen shafts for our coal break-
ers, and the enamel would doubtless be of great advantage
for coating the exposed iron work about the mines.

In bringiog the matter to the consideration of “ those
whom it may concern,” we believe wo are doing consumers
as well as manufacturers a service,

REPORTS.

“ 1 have recently made a series of tests of your enameled
pipe, for the purpose of ascertaining its value as a service
pipe for conveying water and other fluids, and now submit
the following brief report of the results obtained :—

“ Portions of the enameled covering itself were first re.
moved from several pleces and submitted to chemical analy-
ses, to determine the presence of deleterious substances; but
the results of these analyses are entirely negative, as thereis
nothing of this kind present. The pipe is made of wrought
iron, covered, ingide and outside, with an elastio, enamel-
like material that does not contain any unwholesome or ob.
jocti p in lonts.

’P?};‘::‘:i’!:r:bﬁ‘i’r;l was then tested by exposing different
pieces of the pipe to the solvent action of hard, soft, and sea
waters, aleotiol, and other fluids, for many days, aud finally
those fluids were boiled in the pipe for soveral hours in cach
case—the object of this bolling belng to obtain, as nearly as
yossible, in n comparatively short time, the effect produced
!n the pipe by long continued usnge, These tosts have boon
very complete, and [ am quite surprised at the durability
and power of resistance of the onamel covering, determined
in this way. It has not failed in any trinl with natuml wa-
ters in my laboratory, and it has withstood the action of
boiling corrosive fluids for a longer time than specimons of
other water pipes now in common use.

“1 commenced this investigation with some doubts about
yonremmeled pipo, but the severe teats which 1 have em.
loyed prove that it is perfectly harmless and possossos great
urability, these boing the propertica of most impartance in
water pipe. 8, Daxa Haves,
State Assayer and Chomist, Massachusotts.”

“ [ have made s complete serios of tests in ordor to ascer
tain the quality of your patent enameled pipe, and found
that the enamel, covering perfectly both the inside and the
outside of the wrought iron pipe, is not in the least affected
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by the action of alkalles, nelds, salts of any eomponition, al-
cohol—in facts, any liquids which in practice are apt to be
conveyed through the pips, The ensmel itself contains no
deleterious substance whatever, and even if it did it would
not make any difference, ne not & trace of it will become solu-
ble.  Pipe 0 onameled is especinlly sdapted for water and

Kne O, Worn.”
—

Yankeo Klectrieal Spread Eaglelsm.

“ At the annual mesting of the British Association for the
Advancement of Sclence, held at Brintol, on the 25th of Au-
gust laat, Sir John Hawkshaw, F. R. 8., the newly elocted
President of the Amsociation, as usaal, delivered an sddress.
In the course of this address he took occasion 1o review the
history of the invention and progress of the electric telegraph.
This portion of his speech is as perfoct a specimen of the in-
sular egotism for which his countrymen are noted as we
have seen for some time. He completely ignores, in this
connection, the discoveries and inventions made by Ameri-
cans, merely incidentally referring, in & foot mote, to the
date of the first patent of Professor Morse, Issued in October,
1837.  With this excoption no mention is made of any Amer-
lean ; and %o far as can be learned from his address, nothing
hias ever been done in this country for the development of
electrical science or of the telegraph.

In view of the fact that the first practical telegraph line
of any extont was bullt and operated in this country by Mr.
Harrison Gray Dyar, in 1826, on Long Island, in this State,
over which dispatches wore actually transmitted, and thst
most of the more {mportant telegraphic inventions and im-
provements have beon made bere, and by Americans, this
omission is discreditable oithier to the spesker’s fairness or to
his intelligence, While we have no disposition to withhald
from the many eminent electriclans and telegraphic inventors
of Gireat Britain the credit which is due them, we are certain-
Iy not willing to allow such o slight as that which President
Hawkshaw has shown to go unnoticed or unrebuked.

It is in this country that most of the useful improvements
and new adaptations of the telegraph have been made, and
these have been gradually adopted in Europe until most of
their telegraphs are worked upon American systems.

The comparatively slow and inefficient needle telegraph of
William Fothergill Cooke, not * Wheatstone and Cooke.” as
President ilawkshaw has it, has besn geoerally superseded,
oven in Eogland, by the Morse system, and this is supple-
mented to some extent by the printing telegraph of Profess-
or Hughes, an American, which is also very extensively used
on the continent of Europe. The duplex system of Mr,
Stearns, an American, is also being generally adopted on the
English and Continental lines, The antomatic system of
Professor Wheatstone, which is highly praised, is known to
be as much behind the American auntomstic system of Mr.
Little, in successful operation in ihis country, as is the
needle telegraph behind the Morse and printing telegraphs,
The fire alarm telegraph system is the invention of Messrs.
Farmer and Channing, both Americans; the quadraplex has
been made practical by Americans; all the printing telegraph
instruments which have proved of any value are the ex-
clusive inventions of Americans; the quotation telegraph
systems; the automatic fire telegraph system, by which in-
stant notice is given of the commencement of fires, which
has proved of greatmportance and value, is the invention
of an American; the district telegraph system, by which
messages can be summoned, policemen called, etc., has been
invented and perfected by Americans; and the harmonic elec-
tric system, by which not merely four, but there is every
reason to believe at least sixteen communications can be sim-
ultaneously transmitted through a single wire, is the inven-
tion of Mr. Elisha Gray, of Chicago, also an American.

Some of the first electricians of the world are also Ameri-
cans. Professor Henry, of the Smithsonian Institute at
Washington, an American, invented the intensity electro-
magnet, by which the transmission of telegraphic signals on
long circuits became practicable. Messrs. Farmer, Chaoning,
House, Page, the latter the inventor of the so.called Ruhm.
korff coil, and many others eminent for ability as electricians,
are Americans; bat these are coolly ignored by the orator,
who has never heard of any achievements in electrical sci-
ence except those of certain British scientists whom he
names, save by a few Germans, to whom he grudgingly ac-
cords some small credit.

In no other country has telegmpby acquired such perfec-

tion in sctual use or been so universally adopted and used by
the people as in the United States and Canadas. More ac-
tual business is transmitted daily on a single circuit by two
operators in this country than by four operators on two cir-
cuits on the English lines. Business is dribbled over the
English lines slowly by means of needle telegraphs or Ly
Morse registers, the use of which is universal there but ex
ceptional here; and tho autoinatic telegraph of Wheatstone
gives a speed of seventy to eighty words per minute in ac-
tual business against 1,200 to 1,500 words per minute by the
American automsatic system. Ounly in cable telegraphy can
any practical superiority be shown on the part of British
electricians and telegraphers, and this arises from the fact
that in the United States we have had no locg submarine
cables to operate, We consider it quite probable, however,
that if the speed of transmission is hereafter materially in.
creased over such lines it will be through American inven.
tions, and had the cable telegraphs of the world centered in
New York, as they have in London, we believe that our electri-
cians wounld, before this time, have devised some method of
transmitting through long submarine cables more than sev-
enteen words per minute."—7he Telegrapher.
If Sir John's address savors of egotism, nothing of the sort
can be charged upon the The Telegrapher. The native mo-
desty of the Yankee is proverbial, and the above prettily il
lustrates his method of practice.
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Becent Dmerican and forcign Patents,

Improved Tram Stick,

John R. Byer, Attioa, Mok, assignor to himself and Artbur H,
Fish, same place.—The objeot is to improve the means for “ tram-
ming™ the spindles and stones of geinding mills, and the device con-
ists in o tram stick having an adjustable lever, to the end of which
lever the “quill” is attached, and to the other end of which lever
15 an adjusting screw.

Improved Hose Coupling,

Mark M. Lewis, New York city, assignor to himself and Albort C.
Aubery, same place~This s o hinged two-part tubular coupling,
provided with flanges, grove, and rabbet, to enable it to be used
indepondently, or with a middle-ribbed inner couphng,

Improved Rallroad Gate,

John H Eberhart, Sumter, 8. C.—This invention consists of a pair
of sliding gates meeting together at the middlo of the way, which
are coupled on each side by a bell crank and rods.  There s a slide
to be moved by the locomotive to open the gate when the locomo-
tive approaches it, and to be closed by the rear car when the teain
passes away.

lmprove'd Printing Press.

Culvert B. Cottrell, Westerly, R. L—This relates to a graduated
cam aod segmental lever, which take the oylinder while In full
speed from the bed, which iy also in full speed, and stop it, while
the bed continues its motion at full speed. They stop the cylinder,
while the bed runs on, and without losing any time whatever on
account of the stopping of the cylinder. Alr springs are provided
whose cylinders are on each end of the bed, while their stationary
pistons are In corresponding positions on each end of the frame.
These springs take up the momeatum that is trans®erred theroto
by the bed at cach stoppage, and then retrunsfer the same at the
start of the bed on its returs in the opposite direction, thus allow-
ing but little lost motion, and enabling the machine to be run much
faster than usual, and with much less than the ordinary motive
power,

Improved Car Starter,

Anthony A.Jones, Utlon, N. Y., assignor to himself and Julius F
Chesebrough, same place.—~This (nvention relates to the mode of
connecting the foot rod which projects up through the platform of
the car with the pawl, rod, and lever which operate the ratohot
wheel mounted on the front nxle. When the drivoer applies bis foot
1o the plate on the rod, the borizoontal arm of an elbow lever 4 do-
pr 1, thereby iog anothor rod to carry ono or the other of
the pawls into eng with the ratebet. Slmultaneously with
this engngement, other devices not s0 that the prossure is thence-
Torth appiled directly to the lever so long as It continues,

Tmproved Suspension Book Hack.

Fredorick F. Hill, Essex, Conn.—This is an improved folding rack
for books und arnmments, to bo hung aguinst o will, 5o construoted
that tho shelves may be adjusted and secured at aoy desirod dis-
tance npuirt,

Improved Wet nnd Dry Ore Crusher,

Henry Bolthoff, Central City, Col, Ter., assignor to himself and
Charlos F. Hoodrle, samo place.~ A hollow eylinder revolves upon
truck whoels placed in a frame. The motive powor Is applied to
oneof the truck wheel shafts, driviog the mill by friction of the
truck wheels on the periphory of the two beads, which are con-
neotod together by staves, Tho heads have a faoge on the outer
rim, and wro proteoued from woar oo the foner side by liners. For
wet orushing, these staves are made watertight by the insertion of
propor packing between thewm and at the eads, each stave having
projecting rits o hely noid the packing and stffen the stave.
Turagh the center of the eylinder, which is open, Is placed a bollow
ploe. Through this s fed the ore and water, the pipe baviog opon-

nyes for the disoharge of the same Into the outside of the eylinder,

Balis of cant (ron wro placed lgvide, and by the motion of the oylin-
der the ore and balls nre trought Into contact, and the crushing is
done by conoumion and atranoo ; and when the ore Is sufficiently
o 1o Bont, It rises to the top of the water and passes out in the
form of pulp through reiston oo elther side near the ceater Into
boppers fastenod to thy stande; thenoe it passes In pipes to the
amalgnmating coppers, as used with samps., For dry orushing, of
course the ore, Instead of discharging at the centors, dsohnrgos
around the periphery through Intomtices botweon cach staye,
which are made much narrower than the wot mill stave, to Kive
more discharglog capacity, and are 80 shaped on the Inside us to
fortn corrugations, thus proventing pucking of ore and balls, and
thus alding free discharyge.
Improved Travellng Oan,

Antolne Aloxis Gorvals, Parls, Franoo, asslgnor to A. Gervals &

Q0w muno place,—This relntos to feld cans in which are n ohambor,

Scientific American,

Improved Oorn Sholler,

Hieam G Crookmore and John W, MaMillan, Salado, Tex.—This
I8 n combinution, with an inelined box, open on one side, of a oylin.
dor or rollor, to whioh saws and strips or bars are npplicd a8 moans
wheroby the husks are steippod from the ears of corn, and the ker-
nels romoved as the oar passes through the box.

Improved Buockle Loop.

Fredoriok A, Nolder, Madison, Ind.~Thig relutos to an Improved
loop and buckle for cartlage buok stays and ourtalng, and conglsts
of u Hanged buokle-fastoning plate tacked to the curtaln or haok
stay, In conneotion with a sliding box fastened by the flanges and
held in position by tho buckles,

Improved Ventllator Cap,

Honry A, Gougo, New York eity.~Tho buase of the onp Is seoured
to the upper end of the ventilotor flue. The body of the cap I
mude of the snme shape as thoe lower part, but largoer, and s #0 ne-
ranged that 1ts lowor part may overlap the uppor end of the lower
piart, The part s conneotod with, und supported from, the base
part by bars, To the bars are sooured the deflector, whioh I mado
{n the form of two low pyramids, plaoed base to base, To the up-
per edge of the base part s attuchod the edge of a plate, which pro-
Joots downward and outward untll in lHoe with the lower edge of
the body, nt which polnt It Is bent inward and upward at an acute
ungle, thus forming an angular cornlee sround the top of the base.
It is claimed thut, no matter from what direction the wind blows,
it not only cannot eater the flue, but actually Induces an upward
druft through the flue,

Improved Detachable Link for Chalns,
Charies H, Glllingham and Albert L. Gillingham, Griggsville, 11—
This detachable link for spur wheel chains will enable lHoks to bo
quickly attached and detached, to lengthen and shorten the chain
or to replace o broken or worn link with a new one. The Invention
consists in the body and a crosshead key, secured to ench other de-
tachably by a pin.

Improved Waterproofing Compound for Leather,

James Clunan, Beooklyn, N, Y.—This is a compound of paraflin,
tullow, and resin, which are melted together, and with which the
leather is impreguated.

Improved Traverse Motion.
Charles L. Noe, Bergen Polut, N. J.—~A master wheel, with two
balf circular cog rims in different planes, is arranged in combina-
tion with a train for turning A scrow for working a traverse guide,
In the train there are two pinions for transmitting the motion from
tho master wheol alternately in different directions, one taking it
from one of the cog rims and the other taking it from the other
rim. One of theso pinions transmits the motion direct, while the
other transmits (t through the first pinion, so that one causes the
screw to turn one way and the other turne it the other way, this
producing a continuous traverse of the guide forward and back-
ward. The invention is applicable for bobbin winders for sewing
machines, reels for fishing rods, and other spool or bobbin winding
apparatus,
Improved Sad Iron.
Henry R. Robbins, Baltimore, Md.—This invention consists in n
slmple and ingenlous device for the attachment of a handle to
sad fron, whereby it can be readily and easily detached from one
iron and attached to another, thus making one handle answer for
a number of irons.
fmproved Steam Rock Drill,
Joseph C. Githens, New York olty.—In describlog this invention,
on page 122 of our current volume, the following description of an
ossentinl parct of the apparatus was omitted, owing to an error in
the printed copy of the letters patent: The valve-shifting piston is
made with hollow euds, a solld center and side ports, and {s pro-
vided with a sliding band, made with ports at a greater distance
apart longitudinally than the small holes or ports in combination
with the cap of the steam cbest, the sliding valve, the ports open-
ing into the cylinder, and the piston.
Improved Screw FPropeller.
Lewis C. Cary and George F. Cary, Portland, Me,—This s a com-
bination of a hollow watertight protecting rim with the blades of a
propelier. The protecting rim is constructed of a flat band, an oval
band, and the stifening rim. The object of the bands is to make
the ring watertight and buoyaat.
Improved Sleeve Button,
Jacob G. Missimer, Trenton, N. J.—The shank Is bent at right an-
gles to form u foot. In the outer side of the foot {s formed a wide
dovetailed groove, to recelve a bar, which is made twice the length
of the foot. The end of the barand the foot are pushed through the
buttoa hole, which allows the shank to pass into the sald button
hole. The bar Is thea pushed forwurd and locked by u spring catoh,
To detach the bution, & finger 18 inserted beneath tho oufl, and tho
bar s pushed buck, aud the foot and bar are deawe: out of tho but-
ton hole.
Improved Gang Plow.

David A. Manuel, Napa, Cal.—The orank axle of the rear support-
Ing wheel swings (o n sleove of the main beam. Both supporting
wheels are applied by their crank axles in such 4 manner to the
maln beam that they run parallel to the lne of dmft, Two plows
are firmly nttched by olips to the main beam between the support-
ing wheels, and are adjustable thereon to different widths, A thim-
ble ds swiveled 1o nn extenslon of tho rear erank aem, aod travols
In forward or baekward divection on n scrow sleove, producing
thereby tho ralsdng or lowering of the rear whoeel by the swinging
of the crank uxie in the sooket gleevo of the maln beam, and the
sotting of the plows to any required depth. A hand lover moves
the rear shaft, and lowers or raises thoroby the orank sxle and
wheols, 80 as o regalute the workiog of the plows. The direction
of the draft beam may, by adjustiog nuts and bmoe, be changed
slightly from tho Une of draft, and thereby the plows thrown to or
from the land, as dosired, The pole 18 secured Into o tongue socket
of the draft boam, and set at the froot end to such hight that the
welght is taken off from the horsw' necks,

Improved Cultivator Frame.
Willlam M. Coston, Quitman, Mo.~This caltivator frame Is so
constructed that the seat support can be turned over forward, leay-
ing the rear part of the frume wholly unobstructed, so that the wa-
chine can be used as o riding or walking cultivator, as desired,

tmproved Electro=Magnetic Engine,
Charles A. Husey, New York city.This Is an lmproved slectro-
maguetic engine for running sewing machines and other light ma-
chinory, by which the induction currents of the magnots and sparks
atl the commutator are eatirely avolded, and a more perfool utilize-
ton of the battery current s produced, Tho essentind fonturos aro

the stationary magnots having radinl nrms with Teabapod ends, ar-
moged o plternnting position, so that the pole onds of one face the
Intermedinte space botween the pole ends of the other; (he outer
stationary magnots having widening pole ends of ‘1" shapo at right
ungles 1o the wrms; the centeal rovolving magnot provided with
widoning pole ends of double T shapo at right angles to tho radisl
actns of tho same, and thy stationary sod rovolving magnots haviog
radinl arms aod widoniog pole onds whoso fuco width Is somowhat
lnrger than tho digtance botween two adjoining polo oxtremitioy, so

baving a fire grate or basket, an wir ob Iy nnd a draft flue,

s to lap on tho pole ends noross the Intormediato spuoe.
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Improved Paper Pulp Engine,

Alvin Gardner, Windsor, Canndn.—~A box of ulx sides his o tap~
oring rocess or well formed in fts middle part, (nto whiol s ftted o
taporing ring. In grooves In the faco of the tapering ring are se-
oured knives, whioh are set at an angle. In the cavity of the tap-
oring ring 18 placed a boveled wheel, W the fuce of which are t~
taohod other Inclined knives. To the top of the wheel 1s atuohed
n sorapor, by which the pulp Is pushed outward toward the walls of
tho box, In uging the cngine, the wheel Iy ralsed, the gy to be
out are placed benenth it in the cavity of tho ring, and the whoel s
lowered upon them. As the wheel I# revolved the rags wrm out by
the knlyes, the inclination of the sald kuives preventing the eut
from being made short, and tending to produce & pulp with o longer
fiber, The inclination of the arms tonds to deaw the pulp down
through the wheel. Thoe seraper ennbles the engine to bo run mory
slowly, while nt the sume time producing a proper efreulation of the
pulp,

Tmproved Bllge Water Valve for Shipws,
Josoph W. Hughes, Nowburyport, Mass.—Stops are arranged be
twoon the timbers to hold the water in the bilge, and self-closing
valves aro applied to the stops to open and let the water n froely
when tho ship's sides rise, und close and retain it when they fall,

Improved Shutter Worker,

Jacob D, Hughson, Prairie City, I1L—The Invention consists of an
elbow lever pivoted on the window sill inside of the lower sash,
with ita second joint arranged below the stop and above the sill, and
connectod by a link with a T-shaped lever. Said lever at one ond
Is pivoted to the #li), and at the other I8 connected to the lower ond
of the blind, all in such manner that the blind can be opened and
closod readily by merely swinging the first meotioned lever for-
ward and backward. There are stops on & stop plate combined
with this lover, 5o as to hold it for fastening the blind open or
closed,

Fertilizer Distributer, Planter, and Cultivator,
Bolivar Scofield, Cartersville, Ga.—To the sand board and sway
bar, between the fmames, Is secured a box, from which two spouts
lead down nearly to the ground, the forward spout belng Intended
to conduct the fertilizer to the ground, and the rear spout to con-
duct the seed to the ground. The front and rear sides of the box
have semicircular notches formed (n them to receive barrels de-
signed to distribute guano or otber fine fertilizer, and to distribute
seed. Holes in the barrels may be partially covered to regulate the
disoharge, and the said barrels are rotated by suitable mechanism,
The driver, by operating a lever with his foot, can adjust the throe
plows to work at any desired depth in the gronnd, or can ruise them
entrely away from the ground, as may be desired, and o harrow
oinn be ratsed from the ground by and with the opening plow, The
harrow removes lumps, clods, and rubbish, the opening plow opens
n furrow to receive the fertilizer and seed, the fertilizer is doposited
in the furrow through the spout close in the rear of the plow, the
fertilizer (s covered, and the furrow s partially filled by the cover-
Ing plows. The seed is then deposited through the spout, and cov-
ered by a weighted plate.

Improved Bee Hive,

SBamuel Hixson, West Newton, Pa.—This {sa box hive baviog a
moth teap In connection with the bee entrance. The bee entrance
15 on the under gide of the removable trap, which 1s grooved on its
under odge. The entrance of the moth miller is resisted by the
boes, and she is driven to take refage in one of the grooves, where
sho lays her eggs, and escapes from the open end of the groove.
Tho worms that hatoh from the eggs wre easily kept from the beo
ontmuoee, and go the other way to gailn an entrance to the hive, and,
reaching the ends of the grooves, thoy drop off and fall to the
ground.

Improved Colter Attachment,
John 8. Johnson, Rockford, [IL—This consists of devices to attach
a revolving colter so that it can be readily adjusted as to hight, to
the width of the furrow, and to the line of draft,

Improved Locomotive Engine.

Thomas T. V. Smith, Yarmouth, N, 8,—~This Is a modification. of
the present ordinary locomotive, 0 as to admit the use of a wider
fire box, to enable broad gage bollers with wide fire boxes to bo rea-
dily and cheaply altered to the narrow gage, and to admit the use
of large locomotives on much narrower gages and cheaper mil-
roads than is now practicable. It is proposed to do away with the
ordinury truck in front, supporting the engine by the ariving
wheels, which are placed 8o far forward as to clear the fire box, and
to Introduce asecond outside frame runnlog back to the rearof the
tender, resting in front on the inner frame, and working upon it
with a truck center. The whole is, in fact, & composite carringe, 0.
which the engine forms the front truck and the tender the hind
truck. Ome feature in tho invention i that the overhanging welght
of the fire box rests on tho outside frame, boing free to work horl-
zontally, to allow for tho Intoral play o passing curves,

Improved Mechantenl Movement,

Philip Bellingor, Paoll, Ind, —The Invention consists of alternnte-
Iy acting bandle levers and troadles, which are applied to a double
crank shaft with balance wheel, and also to n second crank shaft
turning ln pivoted bearings, with an equalizing attuchment. The
object is to change rotary reciprocating into rotary motion.

Improved Rattsman’s Boot Calk,
Rufus D, Guilford, St, Churles, Mich.—~This calk (8 formed from
vootungular pleces of sheot steol, strack up (o sultablo dios, whore-
by 1ts corners are bent down to form spurs, The calk 18 secured to
& boot or shoe sole by menns of & sorow,

Improved Bubber Drawers for Invallds,

Marta Bradley, New York city, N. Y.~This Invention consists in
rubber dmwers for Invalids, formed of & body open at “the sides,
and a tabe formed Intogral with the dmwers.  The tube Is made of
wuch a length that it can bo lod from the Invalid to a vessol placed
at the alde or beneath tho bed, to recelve the urine ns it lows out
through sald tube.

Improvea stop Motlon for Steam Eugines,
Thomas Bvans, South Manchoster, Conn.—This consists of an aux-
{liary stonm oylinder, connectod with tho malo steam pipe, and pro-
vided with 4 welghted valve, and u plston whose rod is conpeoted
with the cross hoad and an wie vialve of the condetser for Interrupts
ing tho notion of the main steam oylinder on the opening of the oyl
inder valve.

tmproved Packing for Stufliing Boxes. .
Itichard Greenaleh, Greenbush, sasignor to himself and William
Buohanan, Yonkers, N. Y.~This inveation consists of rubbor steam
packing cut ln long proces shinped transvorsely to paok around the
vod and 111 the sproo botwoon the rod and the box nicoly, so that
thoy reooive the prossure of the gland in thelr lengthwise direction
Instond of orosawiso, s commonly arvangod,

Improved Chaln Fump,
Willlam Wehres, Evansville, Ind.~This fits to the barrol, and s
wlso readily ropaired by unsorowing the swivel connection with the.
obmlo. 1% s made of rubbor and attachod o & contoal bolt, 10 b
hold between a disk of tho same and w bindiog swivel sorewing
thereon, the bolt and swivel turning roadily (o a swivel at the othor
ond of tho bucket,  The purp bareel has o longitudinal witor drop

HTOOYo,

P W T

e R SR T g

PR

4
1
k
4
-




'OCTOBER 0, 1875.]
- Busluess und Pergonn.

‘m_mmmmwmunatm

Hoadloy Portable nes, ",
New York,Sole mnmlnun‘%t slll

Hotobkiss Afr Spring Hammor,
market. Prioes low. D, Prigh ch.uum-':..&..

The best Varolshos made In the Unitod Stat
of, for that matter, In the world, are thowo of um:'}.'
0., New York. They use only the purost tatorials,
and the product nevar tafin 1o satinly usors.

Patont for Sulo of a Dottle Fauoet.  Address fo
partioulars, Haury, Box 4,1, Now York oity . £

Wanted--To communioate with u party who has
# practieal Knowlodgo of overy ranch Lt l.l‘l?:- Currlago
Axio manufaoture, with n view of starting s Faolory In
w Woatarn Clty, Addross A, D, Davis, 592 West Adama
$t., Chlongo, 01,

25 por cont extrn power (n stoam ongloaes, or an

MVIng In funl, guaranteed by lppml‘ the H. 5.
Condenser. T.Sault,Con, Bng'r,Gon'l, Agt., §. sy, Ot

Without reflecting upon othor Advortising Agon-
clon, wo Ay say that Geo, P, Rowell & Co., K:u Park
Row. New York, are deserving of success, and have
achioved snocess. Thoy do business o trie busl prin.
ciples,pay on demnand all that they agreo ta pay, and com-
Boe unliring enorgy with prompiness, systom, and care
fulness In detalls, From a swall beginning they now
stand head and front above all compotitors. —{ Iron World
and Manufacturer, WPy

For Salo-Second Hand Wood Worklog Machin-
ery. D, Lattimore, 81at & Chostoug 8t,, Phila,, Pa,

Tosting Machino for Bar Iron—Will test scotion
of 12 aquare Inohes,  For sale by Denmesd & Son, Baltl-
more, Md,

For Sale~F, N. Hathaway's Patent Combination
Wateh Koy, patonted May 2, 1875, For further tuforta-
tion. Inquire of Frank N. Hathaway, No, % Hancook
Avenue, Springfeld, Mass.

Wanted—A Powor or Steam Suction Pump, 16 to
N Inch oylindor,  Address PO, Box 339, Boston, Mass.

Small Engines. N. Twiss, New Haven, Conn.

For Sale—At a Sacrifioe, the Puatent Right toa
small, easlly manufactured article. Every housowife
wanls one. Address John F. Noble, Brivgeport, Conn

Wanted—Oone 2 spindle Bdging Machine. Ad-
dress, with description and price. P. O. Dox 2258, New
Haven, Conn,

Enterpcise M’ Co., Philadelphia, Pu., Patonted
Murdware Manufacturers and Iron Founders. Small
Eray fron castings, warranted soft and smooth, made to
order, and pstented articles of merit manufactured on
royalty.

Boult's Paneling, Moulding and Dovetailing Ma-
chine (s a complote success. Send for pamphlet and sam-
plo of work, B, C, Much'y Co., Battle Creek, Mion,

For best and cheapest Surtuce Planers an 1 Unf-
vorsal Wood Workers, address I Margodar . & Co.,
1 flton, Ohlo,

The Baxter Engino—A 48 Page Pamphlet, con-
talning detall drawings of all parts and fall particulars,
now ready, and will be mafled gratis, W. D, Russell,
18 Park Maoe, New York.

Double-Entey Book-Keeplog Simplified. The
most succossful Book on the subject ever published.
Cloth, #1. Doards, 78 ots. Sent post pald, Catalogue free.
. B. Waiggener & Co., 421 Walout St, Philadelphla, Pa.

A Self-Actiog Trap, to rid out all Rat and Ani-
mal Croatk A 15 d. No troubdle to sell. For
Traps, &c., address Joun Diidine, Limestoneville, Mon-
our Co., Pa.

Brass Gear Wheels, for Models, &c., on band and
made to order, by D, Gilbert & Son, 212 Chester St Phil-

Iphia, Pa, (List free.) Light manufacturing solicited
“Hotchkiss & Ball, West Meriden, Conn., Foun-
drymen and Workers of Sheet Metal. Wil manufacture
on royalty Patented articles of merit in theirline. Small
Gray Iron Csstings made to order.

Seroll Sa If want the best Jig Saw
MMMW-MBm Coats, 108 Heater St., N, Y.

Water, Gas, and Steam Goods—New Catalogue
mw‘nmmof ®oods, or malled on receipt of
clght stamps. Balley, Farrell & Co., Plttaburgh, Ps.

Price only $3.00.~The Tom Thumb Electrie
Telegraph. A compact working Telegraph Apparatus,
for sonding messages, mMAKIng magnets the electric lght,
giving alarms, and various otner purposes. Can be put in
operation by uny lad. Includes battery, key, and wiros,
‘Nestly packed and sent to all parts of the world on recelpt
of price. F. C. Beach & Co., 246 Canal 5t., New York

For Sale—Large lot second hand Machinists'
Tools, chieap, Send for lst, I, H, Shearman. 45 Cort-

nndt Stroet, Now York,

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

L "—For Informationabout Emery Wheels
&c.,nddress L. V. Emery Wheel Co., Welssport, ',

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

Small d Gear Wheols for Modois, Lis
froe, omol:v?wmm. 28 Cornnill, Boston, Mass.

Peck's Patent Drop Press, Still the best [0 use,
Address Milo Peck, New Haven Conn

d Emery Wheels and Machinery, send to
uz%'n?&“mu Co., Boston. Maas, , for clrcuh;

Genuine Concord Axles—Brown,Fisherville,N.H,
All Pruit-can Tools, Ferraoute W k's, Bridgton,N. J.

‘augh! t Round Braided Bolting—The
a& ms.enl:.;wu:nm oply by C. W, Arny, 18

North 8d 5t.. Phlladelphis, Pa. Sendfor Clroular.
Pressos and Jacks, new and socond
w and Machinery for Poltshing sod Bafiog
Metals. E Lyon 40 Grand Btroot Now York.

Barry Capping Machine for Cunning Establish-
ments. T. K. Balley & Vall, Lockport, N, Y,

The “Scientific Amencan” OfMos, New York, s
fitted with the Ministure Electric Telograph. By touching
1ttle buttons on the doaka of the managers eignals are sent
0 persons {n the varfous departinents of the establish.

f ment. Chesp and effoctive. Splendid for abops, otfices,

* dwellings. Works for suy distance. Price 36. with good
Rettery, F. C. Besch & Co., 346 Canal St.. Now York
Makors, Bena for tree (liustratea Cataloxue.

Tempies and Otlcans. Draper, Hopeaale, Mas.

inch Swing Bogine Lathes,
u&uuw‘r&.g: .”l'roel«aon. R L

Riogs Superior Quality— Whitins-
m. nluoéo. Wuhluuvm-. Maas,

For best Presses, Dios, and Frujt Can Tools, Bliss
& Williawe m.dﬂmrud Jay, Brooklyn, N. ¥,

Allen & Co,
pattorns,

Seientific

e —

[diheries

WP, AL will find a deseription of rosln i)
on p. G, vol, KL M, R, and G, 8.7, will find
formulas for safety valves on B, vol 8211, 0,
CLowilt find a rulo for sourtaining the Inerense of
tomporature of ale by oomprossion on p. 15, vol,
B A, BN, onn wllvor 100ktog glies by the provess
given on p. 264, vol, 00,1, M. Pwill ind direations
for wateeprooting paper on p. 1, vol, 81, A M.
will find a rocipo for u fine boot blacking on P, 250,
vol, 3L~M, P. will find dircotions for bronglug
bris oastings on p. 253, vol, 81,0, O, H. will find
direotions for annealing lamp chimnoys on p, 42,
vol, 35.—C, H. P. will find directions for photo-
graphing on wood in Science Recorst for 1574, pp.
INT, 188, <13 C. will find full directions for molding
rubbor on p. 25, vol. 20, H., P, D. will find direce
tions for making a polishing starch on P 28, vol,
JL—G, M. P. cun repair rublbor hose by the mathod
deseribod on p. 26, vol. W.-G. A. P, can Japan
small fron urticles by the process desoribod on "
208, vol. 26.—W, R. MoF, cun rid his house of anta
by the process given on p, 319, vol. 3%,—A. 1. B, &
S. will find thnt w0 gold lacquer for hrass I8 de-
soribod on p, 802, vol, B0, <A, G, AL will finda rocipe
for marine glue on p. 48, vol. 32 Fish gluo is do-
soribed on p. 408, vol, 2413, . will find directions
for gllding ploture fenmes on p. 347, vol, #1,—R. B,
R will find o formuln forwscartaining the power of
A windmill on p. 241, vol, 8.—E. B, A, B, I, and
B, R will find direotions for preserving natural
Howers on p. 280, vol. 8. —E. C. L. Jr. will find o
description of tho process of outting gears on
serew-outting lathes on p. 157, vol, 29.—W. 8. H.
will find directions for putting gold lacquer on tin
on p. 189, vol. 82,

(1) G. B. R, nska: If the electricity gener-
ated In 4 Rhumkorff coll were changed into elee-
tro-motive foree, would there boa groater amount
than was developed In the battery used to run the
coll? A. There would not.

(2) F.G. asks: 1, Ina copper and zine bat-
tery, should a wire be attached to each of the
plates, and the ends of the wires bo connected ; or
should the wire leadiog from the copper plate be
connected to the zine by the binding screw? A,
A wire should be tod to tho copper and an-
other to tho zine. 2. How I8 the clrcuit made?
A. The clroult 1s made by connpecting the two
wires together. 3. When 1 part ofl of vitriol to 10
or 12 parts water isusod, how long is it before such
battory Is ready for use? A, The battery will bo
ready for usec as soon ns It Is set up, 4. If the
zino welghs 1 1b,, how much should the copper
plate weigh? A, A thin sheet of copper will nn-
swor., 6. Can the copper plate in a battery bo
used nosecond time 7 A, Yes.

() F. G, 8. asks: How long will a well
tempered compass needle rotain magnetism ? AL
It would depend upon the quality of the steel and
the care with which it was used. It Is impossible
tostato the time without knowledge of the facts.

(4) S. W, says. My battery jars are cov-
ered witha coating that breaks off aad crumbles
easily. It is white in the gravity batteries, and
blue in the Daniell. What are the cause and the
remedy? A. The white deposit is sulphate of
zinc; cause of Its formation Is that the solution is
saturated. Remedy, dilute the solution with wa-
ter. By pmintiog or greasing the top of the jar,
the tendency to creop over will be removed.

(5) A. E. P. asks: 1 I propose laying atel-
egraph line, > a mile long, with No. 23 wire. How
many cells of Caliaud’s battery would it require
to run it, the wire in the magnet being No, 217 A.
Twelve, 2. Would it be better for that distance
to use finer wire on the magonets? A, Yes. 3.
What gize would be best, and how much should be
on each magnet, there being only two sounders in
thecircuit? A. Use 500 turns of No. 238,

(6) A, W. C. asks: What is the process of
deodorizing alecohol?  A. Spirit of wine, brandy,
ornleohol distilled over soap lose thelr empyrou-
matic odors nnd tastes complotoly, At about 215°
Fah. the soap retainsg neither alcohol nor wood
spirit, The sonp employed should contalu no po-
tassa s 1t must be s haed or goda sonp, und ought
to be complotely freo from fatty nolds or flulds,
otherwiso it may rendeor the product mneld and
fmpure. Common sonp made from olein and
godin his satistied all the conditions In practice.
If thix sonp be employed, (t will bo better to ndd
o little sodn during tho fiest distillation, Thirty -
three pounds of gonp s enough for 100 gullons of
empyreumatic brandy, Attwood's patent aloohol
{8 deodorized by distillution over pormangunito of
potash.

(7) J. A. asks: 1. How much (length or
wolght) line wire is absolutely necessary for o ma-
ohing to give a shock that can be sustalned com-
fortably, say 200°7 A. From 1 to 3 lbs, 2, Is it
necessary to bave two thicknesses of wiro? A,
You

(8) L, K. Y. asks: Howis wood naphtha
made? A. See p. 188 vol, 33,

L. In what way Is perchlorido of fron made? A,
Dissolve pure protoxide of iron in dilute murin.
tic aeld, and urystallize the salt out by evapora-
tion of the solvent. 2. How can [ make nitoate of
iron? A. Dissolye puro iron or its oxidesin mtrio
weld until it will dissolvo no more; filter the solu-
tion and evaporato to drynoess over a water bath,
Phe residue should be redissolved in hot water
and the sotution ngulo fitered and evaporated as
before, fn order to remove uny basio salt that
may have formed, and ns muoh of the supertiu-
ous nitrio acld as possiblo.

What do you mean by n primary coil and & sec-
ondary coll 7 A. See p. 115, vol. &,

ograpy, &c.

(9) W. E. E., asks: What cemont or putty
{4 best to uso on i chumfered slate Jolut which is

Aumerican,

235

T ———————————————————————————————

Cxposed Lo the sun's beat, cold, ote.? A, The form
you have adopted for the jolnt s not ve ry favors.
blo for retalning the packing ; n better form would
be that of a plaln butt Jolat, and this would be
stll botter (f provided with u fiem blade Setwoen
10 recelve the packing of each slab alone, inde-
pondent of the adjacont one. Wo kow Oof nu oo
WENE that will answar your purpose 80 well us one
formed In groat part of aabostos, OF course the
componsition of tho bost of thoss, such as have
boen proved of vidue (o practies, I8 not divulged
by thelr propriotors. We understand, howeyer,
that thoy are furnishod s artioles of Lommeron,

(10) I, . B, pays: Wo haro s dispute us
follows : 1 nMrm that to muke un Inslde obisr
from a hub to ohase o right hand tnside thread
correctly, a loft hand hub must be used, or, In
other words, o right hand hub will make u left
band Inside ohaser. I do not affirm that the thrond
cannot bo cut with elther; but, that the throad
may bave the correct plteh, the left hand hub
must bo used. Am I right or wrong? A, Itight.
For complete oxplanation, seo No, 1V, of ¥ Praotl-
cal Moohaoism,”

(I L H M. Jr. asks: How can I print
from n plate of blchromnted glue (aoted on by o
photographlo negative) on common paper, with
printor's ink?  A. Coat ovenly  gluss plato with o
strong solution of gelatin in water, and when dry,
flow ovor thix a flltered solution of vlchromate of
potassn in wator. Expose this (o strong sunlight
tor n short time. Repeat this oporation —with gol-
atin and potush bichromate, a8 before—soveral
fmes untlln good background of Insoluble gels-
tin blohromate 1s obtained. Then propare the
plate In a darkened room as at fiest, nnd expose
under the negative as in solar printing; an axpo-
sure, with u goo? light, for from fifteen to twenty
minutes Is usually sufficient. On removing the
negative, place the bichromate plate Immediately
in a large quantity of clean cold water In & durk
place, and allow it to remain Immersed several
hours. The water should be changed in the moan
time, in order that all the uochanged gelatin bi-
chromuto should be comp ly dissolved. The
flm may then be removed from the glass plate,
dried, nnd mounted on a slab of lead or zine for
printng.

(12¢ A, B. C. asks: How can I tonghen
stool tools, such as gravers, eto, to woke thom re-
tiin i good sharp edge for cutting gold and other
metals? A, If you use any of the best geades of
tool stecl, and leave them hardened right out,
without drawing the temper at all, your gravers
will stand nnd cut well.

(13) B H. of Berlin, Germaay, nsks: Whicl
eloctromngonets will be the strovgest of theso
two: One has one coil of thick wire, and the other
has two or more colls of thin wire wound around
it, The slzes of the magnets as woll us the welght
of the copper inthe wires are supposed to be the
same in both cases, as well as the current used for
magnetizing, A. Probably the single coil of thick
wire. It would depend, however, upon the re-
sistance of the wire and battery. When the re-
sistance of the wire and battery are equal, the
maximum magnetic et Is secured.

(14) L. N. B, asks: 1. How can I nickel
plate bars of iron 3x13 Inches? A, Various solu-
tions for nlckel plating have been suggested, but
perbaps one of the best, at least one highly re-
led, 18 that talnivg the double salt of
nickel and ammonfum. This is prepared by dis-
solving.1 part by welght of sulphate of ammonia
and 2'13 parts sulpbate of nickel, in sufficient wa-
ter to make a satumted solution, a little more wa-
ter being ndded afterwards to prevent any ten-
denoy to crystallize, Considerable trouble is usual-
Iy experfenced by the amateur in his efforts to ob-
taln & good deposit,.  The principal difficalty, how-
ever, consists {n tho managoement of the operation,
and the nocessity of employing a proper anode,
whioh {8 rather hard to obtain. The anode should
present o surfuce in oxcess, if anything, of that
of theobjeor to be conted, und the battery power
must boe carefully reguluted to the work required.
Unless this 18 done the depositisapt to contain gas,
which lsalways evolved In greater or less quanti-
ties with the deposition of nickel, and this is lable
to muke the deposit porous or tlaky. A good plan
18 to uso two or threo Grove or Bupsen (n series,
until a slight coating I8 obtalned, after which a
singlo Smeo cell, of proportions dependiog on the
sizo of the objeot to be vonted, should be used to
complote the operntion. It is well, also, to keep
the solution alkaling by ndding a little ammonin
from tmo to time. 2 What battery 18 the best
for such purposes? A, Tho Smee,

ocum

(15) V. (% asks: How must [ proceed to re
palr tho soldered parts of double-barreled guns,
using no tools but the copper bit? A, Clean the
parts to be saldered, and apply to them muratic
acld which bas been killed with zine. Warm the
parts, and solder in the usual way with flae solder.

(16) G, A, saysa: In your paper on the slide
valve, by Joshun Rose, ho leads mo to infer that
an ongine, when Jjust boginning to take steam,
ahould have Ity exhaust port about two thirds
opon  In lookiug at our valve aud the ports in
stoam ohost, I find that ours is nor more than one
fourth open. The ongine makes a groaning noise
whon loaded or partly so, What had 1 better do
1o onse 1t u little 7 Would it be best to lengthen
tho valve? A, Your valve should be lengthened.
Atloast 4 tneh more lap should be added to cach
ond : this involyes the pecessity of a new eocen-
trlo to Incroase the valve travel, which should not
be loss In your cnse than 334 inches.

(17) L. says: 1 have a lathe, the spindlo of
whioh revolves In a very soft and fusible alloy.
As tho boaring has worn out of true, [ wish to
cast a now one, What Is n good alloy? A. You
cannot do botter than use the best grade of
Babbitt motal; or mix and use the following :

Zino 17 parts, coppor | party antimony 134 parts.

(18) I 8, aaks: What is the pressure of
water por fool of current of & river 10 feet doep,
moviog ot 5 miles per hour? A, The pressurs
will vary with the depth, and may be bost aacer-
fnined by makiog a pieco of board s foot syuare,
aud vuspending it ke » swinging sign in the river
current, A cord attached o apposite polnis of its
Murfaco and v a sprivg balanco will practically an-
Swar your query.

(1) G, H, W, ssks: Plosse glve me the
proper size of propeller, engine, uod boller for a
boat 3 feot lang, & feot wide, drawlng 1% or 2 feot
of wator. I want the bant Lo go st o spwed of 16
miles an bour, A, Most bullders would hesitate
to guarantee such w speed for »o0 smnll 8 bont, st
et without the Inducement of gn oxtraordinary
price.

(20) E. P. says: In your imsus of Angust
2 you my: * loe boats very ftejuently travel
faster than the wind that drives thew.” 1, with
soveral other enginoers, would be giad If you
would give us the facts or philosopby on which
this statemont is founded. In our view, it is plain
that, If a boat moves faster than the alr sround
It, Its 2ails must displace the sie {n front of them.
Now where does it get the foroe to do this? The
proposition thata moviog body which gets and re-
taing Its force and motion only from the moving
alr ean do this, lovolving as It does the oorallary
that the pressure of the alr (o front of the sails Is
kroater thun the pressure bohingd them, sppears to
us to be an absurd {dea which weo canoot for a
moment belleve that you would entertaln A,
Thix fee bont question hus beon frequently dis
vumed o our columns, and explanations given
with disgrams showing the lines of the forces and
why theboat moves faster than the wind. Our
ont d pond are referred theroto,
Consult, for one example, page 170, vol. 24, But i€
any of them are unable by a study of the theory to
satisfy themselves of the fact, we advise them to
construct an ice boat this winter and try the ex-
periment pructically. They will find that, with &
properiy constructed machine, skilfully stoered,
in & wind moving say thirty miles an hour, they
o teavel from forty to Oty miles an hour, or
more, according to the state of the lce. If pre-
vented from experimenting, let them read the
New York daily papers which in winter contain
frequent secounts of joe bost regattason the Hud-
son river, giving the velocity of the wind und the
{nerensed speed of the boats over the wind.,

(21) J. M. G. asks: How can we Texas far-
mers destroy the countless swarms of mbbits which
nearly destroy our growiog crops of wheat, aud
make sad havoe among our gurden stuff? A, En-
closo i space with wire netting, leaving room for
tho rabbits to enter, and bait it with carrots. In
the winter, large numbers can be attructed to
spot by this means,

(22) J. E.P. asks: Do you kiow of any
preparation to cover arough lald brick wall with
in place of mastic? A. To stucco a rough brick
wall, make a mortar consisting of 1 part Lme to 2
parts=and ; add water and work it up thoroughly.
But to make reliable work, the lime and sand
must be of the best, and properly prepared before
being mixed. Take a good fresh stone lime; slske
it just sufficient to make a fine dey powder and pot
a paste. Throw this powder against a 4 [z ch mesh
wire sereen ; what passesthrough is it for use, the
remainder should be refected. The sand must be
of the sharpest, screcoed to a uniformity of size,
and wasbed thorovghly clean of all mud and dirt.
Clean the wall of all loose dirt, mortar, ete., with
& sull broom. Then apply the mortar in two
coats; the frst a rough coat to birioe the wall to &
fair surface, and the second a finishing coat. Put
on the second coat before the first s entirely dry.
Also, put in o Httle oream water color, to ns to st
with the stucco. Tho wall should be protected at
top by a projecting roof.

(23) J. V. I says: 1 find that the lead pipo
carrying off water from my bath and washstands
{s becoming clogged up. Can you tell meof a
remedy? A. Pour a lttle strong ammonin down
the pipe.

(24) F. L. says: 1. I have anengite 8 x 6
inches, and intend to run o propeller 3 (nches (n
diumeter. What sizo of boller would be suitable
A. A tubular boller 25 inches dinmoter by | feet
high would probably be lurge coough. 2. T bave
an awning for a boat. How can I muke (t water-
proof? AL Cover It tirst with a solution of sonp,
then with a solution of alum,

2 corr

(25) E. G. A.snys: Lam continunlly scving
statoments to the effect that, during o thunders
storm, the eleotriolty pussod down the lightoning
rod, cscaping fnto tho ground. 18 not the reverse
the case? Does not the eleotricity pass from the
earth up the rod and neutmlize the electriolty of
the oloud overhead? If not, why not put s ball
on the upper ond of the rod and polut thoe lower,
for has not experiment demonstrated that elects |-
clty will iow off 0 point with more rapldity than
off a round surfuce, and the reverse in passing on?
If this be not thoe oase, what s the necessity of
placing ballson the posts of an electrical machine
and points on tho onds of the spokes of an elecs
trical wheel? AL It Is conventionally assumed
that the current always passes from positively to
negatively electrified bodies, #o that what we call
its direction depends altogether upon which is tho
positive and which the negative body.  Asa mat-
tor of fuet, the atmosphere s usunlly pesitive re-
latively to the earth; but it {s ovident that the acs
tion of the clouds upon each other, under tho o
tluence of different curcents of alr, may result in
charging them with opposite electricitios. When
the conditions are favorable, they then act indue~
tively on the earth, the positive cloud induciog a
negative charge in the partion directly under its
influence,and the negutive cloud & positive charge,
If & rod is present or the degree of clectrification
Is sufficlently great, n dischargo takes place from

tho earth to the cloud o one cuse, and vice veras




B G.A.uh 1. Have there ever been
any to asoortain the relative
‘hdﬁo“dmnmr Rospect-
ing the shape, size, and absolute
welght of elon atoms, chemists know no-
thung; but they have proved that the atoms of hy-
drogen are lighter than those of any othoer clement,
and thoy have discovered how many times heavier
each olomentary atom Is than an atom of hydro-

atom of oarbon is than an atom of hy drogen ; and
the so-called atomic weight of carbon is a state- | ¢

5 tmmiit

point rises rapidly until it reaches 330° Fab,, at

which tempernture pure dibasie silicate of othy)
Qistils over. Itis a Mmpld lquid, of a pleasant
ethereal odor, and a hot taste resembling that of
pepper. nuen-uuu..nammwm-m
of dazzling whiteness, depositing pulverulent s(l-
fon, Thecomposition of this body is remarkable,
4volumes of vapor belog prodiced from the com-
pound, C,. Hy, 81,0, : favoring tho hypothesis of
the tetratomic obaracter of silicon, with an atom.
fo welght of Ri=25, Thisether is not miscible with

water, but {sdecomposed by it, with the separation

of gelatinous bydrate of silica. Silicic other
(Cy H, O, Si0y) I8 a second ether, containing only
balf the quantity of oxide of ethyl that i= present
10 the foregolng compound. It may be procured
by ncting upon aloohol of specific gravity 053
with chlorideof silicon, and distilling. The diba-
sic silicate Is formed atthe same time, and the
first portions of the distillate consist entirely of
this compound ; but by degrees the bolling point
becomes higher, nnd when it reaches 600° Fah. tho
pure monosilicate passes over.
gon. Thus, weknow bow many times heavier an | gato of ethylis, in fact, transformed Into the mo-
nobasio silicate by the action of the water present

The dibasic sili-

n the dilute alcohol, occasioning the decompost-

mont of Its atomio ratio. 2 Do all atoms welgh | tjon of the dibasio silicate into the monosilicate,
the same, or do they vary o different substances? | whjle aloohol is sot free.  If more water be added,
For axample, does one atom of aluminum weigh | 4 viscous compound i« obtained, which, according

the same as one atom of platinum ¥

A. They | to Ebelman, contains a third ether, with twice as

wary; hydrogen befog L, aluminum ls 2568, and pla- | much silicic acld as the foregolog one.  Aluminic

tinum 19785

ether or aluminun ethyl, Dr. Cossa states, can be

What do the best authoritios decide s the cause | propured by causing aluminum to act upon stann-

of gravitation? A. It is an inherent property of | athyl,

For further particulars of processes, con-

every particle of matter (n the universe to attract | ¢yit Warts® Dictionnaire du Chemie, vol. 1, p. 1352,

every other particle, with a force direotly propor-
tioned to the mass of the attracting purticle, and
inversely to the square of the distance between

offered In explanation of tho cause of this univer-
sal attmactability of matter,

(8N J. E. L. gays: I kave an article of

pearlash containing 14 ner cent of phosphate of
them. A satisfactory hypotbests has nover been | Potash.

(28) B. asks: Can earth and ealeareous | 1e would be necessary to eonvert one of these solu-
sand, containing from 10 to 50 per cent of sulphur, | ble bodies Into an insoluble, and then reconvert It

be separated by any other method than the Sicll- |
fan kiln or calcaroni? If so, where can I find the
process ¥ A, Consult Wagner's “ Chemioal Tech- )
nology,” pp. 184 to 199, Seo also p,208, vol, 81 of the
SCIENTIFIO AMERICAN.

(29) S.L. L. say=: I have been trying to
obtain oxygen gas from water by weans of sul-
phuric acld and chloride of lme, 1 kaew that the
sulpburic acid would unite with the lUme, setting
free the chlorine, which, uniting with the hydro-
gen of the water, would, I thought, permit the
oxygen to pass through a capiliary tube, and be
shown by the application of flame. I saw the gas
rise in the tube: but it would notaffect the tamo
when amatch was applied.  What was the reason 7
A. Your reaction simply gives you sulphate of
lime and chlorine water. Under thoe existing cir-
cumstanoces, the chlorine does not attaok the hy-
drogen.

(30) G. L. asks: What is oxphosphate of
fron? A. There is no suoh substance.

What s the prooess of condensing milk? A.
See p. 33, vol. 30,

(813 C. P. W. says: I. What is the green
substanoce that is formed when unbrowned coffes
f= put into the white of an egg? A. It isa com-
pound resembling tannate of gelatin. 2. In You-
mane’ *“Chemistry,” It is stated that tea arrests
transformation ; in a work entitled “ Foods,” it is
stated that tea hastens transformation. Which is
correct? A.The best sutlos of experiments on this !
point are by Julius Leh who I d that
the use of tea and coffes as articles of dietap-

American,

ns 1t would fill half of our paper to priot them all;
but we generlly ke plonsure in answering briofly
by madl, If the writer's address s given.

Hundreds of lnquiries analogous to the following

arcsent : * Who sells the best washing machine 7
Whose {s the best oross-out saw?  Why do not
makers of mugie lanterns advertiso o the Sciux.
TIFIC AMEICAN 7 Tsthere o roally fireproof and
burglar-proof fron safo ! What does s Rbuwmkort?
ooll, capable of giving a 12ioch spark, cost?”
All such personal Inquiriesare printed, as will be

observed. In the column of * Business and Per-
sonal,” which s spocially set apart for that pur.
pose, subject to the chnrgo mentioned at the head
of that column. Almost any desired (nformation
onn in this way be expeditiously obtained.
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Alr engine, A, K. Rider,,

Alarm, burgiar, W, A, Mer
Amalgamator, C, W, ARron............
Auger. earth, W, Low, ..
Barrel bung, W, K. White,
Barrels. lining ofl, A, Rleder .
Dattery, galvanle, Ib, F, Dawson,,
Bell, door, F. G, Danfels.............

ceees MOT.568
.. 167,59
...... 167,456
oo 167,055
wae 163,000
.o 167,080
167,510

e 167,508
< 167,540

peared to exercise an lmportant infl in re-
tarding the waste of the tissues of the body.

(32) T. F. H. says: [ have a set of silver
articles with black wooden handies which have
turned brown in color by belng buried (n a damp
bank vaul*, Whatcan | use to stain the handies
black and restore ths polish? The wood s very
hard, I presume ebony. A. Dip the handles in a
bolling solution of weak caustic alkall, to dissolve
all the groase; dey, and apply o solution of nitrate
of sliver. Tt will bo necossary, often, tonpply two
or more coats of the niteate of siiver,

(33) J. E. asks: Is there any percoptible
shrinkage in gas in consequonoe of the gnsometer
pit leaking and being ronewed with water? In
other words, does fresh water require to bo satu-
rated to a cortain degree with gos before tho gas
holder will rise, & portion of gas bolng absorbed
every time more water Ja added 7 A, Thore will
be & slight atsorption of the gas by the water.
The two principal ingredients of coal gas are hy-
drogen and marsh gas, and 1 cuble Inch of water
absorbs 00015 ouble Inoch of bydrogon, and 0033
cuble lach of marsh gas. There will be no stop-
page in the rising of the gas holder on sccount of
this slight absorption.

{34) A. 8. asks: What will remove mud
spots from beavy black silk? A. l'uesafost plan
s 1o wash carefully with good soap.

(35) G. A. F. asks: 1. Is cow or horse ma-
oure betler for lettuce, bevts, cucumbers, otc.,
and «hy? A The lattor, as it I more highly nivro-
gonieed. 2,10 what kind of sofl should musk metons
bo ralsed? A. A rich sandy soll.

I rocently purchased a fine specimen of caln-
mluu. purporting to come from Arvizona. Doos

that territory contuin that minerml? A, If so, it
must be In & new locality as yet unkoown to min-
eralogists {n the Bast.

(86) O, L. asks: What are the methods of
obhlnln. the silictons and aluminous sthors? [ be.
Hove they wore discovered somo fow yours ngo (1
or 7) by Mr. Theophile Zohweakofskl, A, Di.
Yaslo silieate of ethyl (2C,H,0, $10,1, s formed
by sddiog alocbol gradually 1o chloride of silvor,
A powerful reaction ocours: hydrochione acid 1
evolved (o abundance, and & coloriess Hquid s ob.

No. 21s quartz rock, No. 3 s steatite rock with
quartz vein.
cose schist with tale. No. 518 quartz with chlorite
and decomposed micaceous schist. No.7 18 quartz
rock. No. 8 did not arrive. No. ? s n Jaspery
quurtz. No. 10 is quartz rock with tranoes of fron
and manganese. Although some of thoso spool-
mens bave the appenrance of gold bearing rocks,
the fact could be ascertalned only by assay on o
considerable quantity of ore. -G, P. L, B.—No. 1 s
decomposed granite. No, 2 Is white porcelain olay,
—A. W, D.—It Is hornblende, containiog silica, al-
uming, lme, magnesin, and fron, but s not of

No. 4 is taloose schist. No. 5 Is tal-

value,~J. B.~It s milk quartz and s not valua-
ble.~A.J. G.—Gold Is not present.—Gi, 11, O, —Itis

pyrites.—P. H. L. and J, LIt Ialron pyrites, of

little yalue.—C. R, T.~1t owes Its peoullar chamo-
ter to alarge percentage of red oxlde of tron, —A.
T. H—~Itis u variety of granite rock, and may be
used (n building.,

COMMUNICATIONS RECEIVED,

The Bditor of the SCIENTIFIO AMERIOAN ace
knowledges, with much pleasure, the receipt of
original papers and contributions upon the follow-
Ing subjects:

On Cotton Mathematios. DBy H, V. M.

On a Power Manual, Ry A 8. ],

On Astronomical Calculations, Dy 8. D, 8,

On Heating Churcnes, Ny J. 1L 8,

On Wagon Wheels, By P. K. W, and by G. A,
G. Jr.

On the Keely Motor, By F, W, Jr,

On Bleotrie Force, Ny .8, P,

Also Inguiries and answers from the following :
J.BN~J.B~E L E~W. R I~G E~LE.S
HINTS TO CORRESPONDENTS,

Correspondents whoso Inquiries fall to appear
should ropeat thom, If not thon published, thoy
may conclude that, for good reasons, the Bditor
doolines thom. The addres of the writer should
always be given.

Eoquiries relating to patents, or to the patenta.
Miity of Inventions, assignments, eto,, will not be

tained, which, when submitted to distiliation, at
first evolves hydroghloric noid ; but the bolling

publishied hera, All such quostions, when Inltialy
only are given, are thrown nto the waste baskot,

What will be the most economical pro- | piiiiurd table, C. Joergens ... ...... .
ooss for soparating it from the carbonate 7 I de- | pillfard table cushilon, H, W, Collender. .. .. 167,501
siro to get a perfectly pure carbonate, and to util- | Blasting, eartridgo cane for, ', A, Oliver,....... 167,465
Izo tho phosphate, A. It cannot be done cheaply. | Hoats, hinged mast for, Davenport & Porter . 167,489
Boller, cast fron sectional, J, F. Danlels. . 167,488
Boller plates, punching, J. Morgan........ vee 167,461
nto the original condition. Boller, steam, J, H. Wikinson, ... ... 167,566
Bofler, water tube, J. D, Plerce.... .o 167,062
(88) H. R. P. asks: What effect does choco- | pojt and rivet machine, J. C. Getz. ... vn 167,822
nte have on the system? A, Chocolate, when | Dook, copy, E, ¥, Uoodman . vee 107,447
properly prepared, I8 considered by physicians ns | Boot, H. Hall ..o voo 167,400
a very wholesome and nutricious substance. Bottie stopper, F, HAUrY. ..ooovevinnns .-v 167,590
. o Boxes, machine for trimming, A. Steal . 167,558
(80) J, H. M. asks: Canammonia be distilled | purfal case, 0. W. Huat.... L 167,451
or obtained from common sea weed ? A, Ammo- | Burner, vapor, C. M., Prentiss, . e 107401
nia can be obtained by distillation, in olosed ves- | Butter mold, P, Shaw.... ... .... <y 167,470
sels, of organic matters coutaining nitrogen. A | Butter worker, P, Shaw.... .. wee 107,47
Inrgo nmount Is obtained from the refuse product | Can opener, W. D, 8kidmore. .. w0 167,077
of the distillation of coal for the manufacture of g‘”““":::" ",‘: l:"l'(';‘ oo we :?-:‘;
arcoupling, « Bm .. oy
Ba. AmORg the Prodiisteare Whter and & 00us ol il o 107,080
sidemble quantity of carbonate and hydrosulphate Car roplacer, 0. J. Willisms 161491
of nmmonia; the ammoniacal salts become dis- v PR et
Car starter, Hastings & Naves . . 167,00
solved In the water,and constitute the ammoONIA- | cor stract, J, SUEPHOHNON. --nrerrers sresmeseerens 167,588
cnl liquor of the gns works: this liquor Is saturated | cur crucks, 1, MoNulty....... 167,400
with sulphurio or hydrochloric acld, and thus the | carbureter, D. L. WoAEOM . cvrir wrovrereeeaine 107,02
sulphate or muriste of ammonia of commerce is | Carrfage, ohild's, 1, €, Moody.......... cee 107,400
procured. Carwridge easo for blasting, P. A. Ollrer.. R U LY
Cattle stall, Marsh & Dell....covivinnnnnnn .. 107,881
MINERALS, BTC.—Specimens have been re- | oy ok rower, L. J. Odell........ .. 167,55
ceived from the following correspondents,and | Chuck, planiag, G. V. Sesver . 1$.m
i resu stated : Churn, J. F.Coe.. 167,20
examined, with the Its 1 Churn dasher, Bﬂxm & DeGulm oo 167,498
G. W. H.—No. 1 Is impurg lHmestone. No. 218 | cparn dasher, G. W, Efchholts, . . 167,5:2
argillaceous shale colored by red oxide of fron (the | Clstern cut-of, T. B. Harrlson. ... cee 167,526
blue portions by carbonate of copper in truces). | Clasp, dress supporter, E. A, Bliss ... . M0
In some pieces the amount of iron Is {derable, | Clotk ring machine, C. Franke,..... .o 167,296
No. 315 the same. but with less {ron.—J. M. H.— | Coats. spparatus for shapiog, C. Franke. B Ly )
You had better consult the druggist from whom | Cock, stop, (i: ';rn:lhmx ........................ ::-'-2
you obtained the pills.—J. R.—No. 1 1s sulphide of | €ock. stop, C. F. Murdoc i ey
ead with silex. Tt has boen fused proviously. Of [ Coffee, Blaxing roasted, fell & Conrad. ... 18
No. 2 the part insoluble In acid Is silex: the re- (’_om '“e;'.ﬂ ez h;' m’_’ """"""" z ".:'u’c
mnlnder s composed principally of {ron withsome ('WM e Xy
Cooker, feed, Fisher & Wickkiser. ... .00 . 167,516
L No.3isquartz and sulpbide of iron. No. Cork for stoppers. prepariog, C. U, Fraah, . .. ... 16,5
4did not arrive. No.b Is osuphldo of jron partly | core daropper, check row, J. W, Fawkes ......... 167,514
altered to oxide.—B. F.—No. 1 Is ohlorite rock. | corp-shelling implement. J. M. Wilson. .. . 161,50

Cotton sweep, M. Call.ccovevinianns yoavass - I6T AN
Culttvator, M. MONItE, ovens oo 167,408
Dental plates, D, M, Lamb (r).. G, 68
Derrick, B, Freeman cooooe soe sensnsens vee 167,008
Desk, reading and writing, E, W, Stilea, vee J6T 088
Die stock, V. J, Reet0...oiouvians e 167,472
Door check, W, Vanderventer.. ... «os 167,500
Drill, ratehet, H, C, Englfah. ... R Ut
Easol, parlor, E, G. Chormann ’ o LK b
Eaves trough hanger, J. V', Alnum .............. 107,40
Egg stand and boller, Woods & Sherwood (r),.... 6632
Egus, batter of, W, O, Bloddard......... seeecs 167,087
Elevators, -nmmnln brake for, i, l'nnﬁ — )
Engine, direct scting, J. IR, Paddack. . ....... oo 107008
Engloe, rotary, L, AAams oo o 167,48
Engine, steam, 1, Davey,, 107,000
Engraving machine, R, W, Johmnn... 167,002
Eraser, indis rubber, I, Lockwood ... -
Fence post, G. W, Hateh, .....oiiiiiiinn <o WIS
File, Carr & Wileox.. esassese won 167,400
Filter, submerged, J . W l.c-ﬂoru - 167,006
Fire kindier, D, Frankfoder, ..., wae 167,000
Fire place grate, J, Bawden,, o 18T 4
Flreplog. J, A, 8800y, . ooo.vus . 100 0
Frult dryer, Lowman and Crep .o 1650
Frult jar. J. H, Cowl . ) S . 30T
Furnace, F. P, Dimplel. .. ......... o W0
Furaaco, H.o M. Smith, ... - oiih  wrnnnr - I
Pursace, locomotive boller, W, r Grassler...... 16408
Furnaces, feeding alr to, W._ J, O'Neal,, .o 167,060
Gas, making heating, J. M, Aver........... . L)
Gans light globe, T, Teadean .. ... Loean
Gas maln dip pipe, 1. Munzinger........ N
Gas regulator, J. AR, ... 000 oo YT 0N
Gas stove, J. J, West (t),...... K
Onte, tedmond and Khodes, ., N LA
Gems, sottiog, M. O, Maokinney,. R L
Glass monument, A, Pleiffer,, ..., B (R 1
Glaxter's dismonds, 1 BIDRE ., vieeinnin A L )

LA
.M
A

Gratn-cleantng manhine, G,
Grate bar, E_ N Sehmole., .. ,...
Grindstones, forming Amn«m. O, Han

Guupowder, manufsctare of, 11, Courtellle oo 107,000
Marness saddlo, J. F, KROX oooiviiinanins R [ L)
Harrow, J, 1, Urosn. ... cooeieiess R (o U
Parvester, A. J. CO0K. ....oceesisbisortssssansronas 163,087

Marvester, J. K, Fowler, . .. .cveiersrnnnns e WEAD
Hat and cap, Isldor and Hein, U | A
Hat presslng machine, M. A, Caming. ..o, 161, %%

LU
163,510

Hatstretelitng machine, B, Blekemeoyer. .,
Hats, stiffening, K. Rickemeyer
Heatingballdings, O, Vranke

Minge, A, H. 1sham ; q N e 167,007

Hioge, D. llldmon...........
Hook, soap, I, C. Goodriehy, .
Horse power, 0. 0. 8torle (v, ,,
Tee cutting machine, J. Sehater,
Ironing spparatus, H. E. Bmith,,.,.... .. 167,550
Keys, machine for makiog spilt, W. If. Fox vees WM
Knit goody, etc., unitioe, 1. A, Wanchard.. ... 167,499
Enftting stockiogs, ete., Pollo and Ketuxer, ., .. 167,558
Lamps, fonnel for 810ng, IV, Lilley... . 107,548
Land roller, E, JI. Adams, .

Lantern, poeket, J. sunn
Lightalng rod, W_ H. lﬂ-.“

Locomotives, roversing goar for, J. Ord., 167,468
Loom for woaviog matting, 8, Kub...... v 17658
Loom shuttle binder,J. 0. Moore . 107,460
Loom stop motion, B. ¥F. Arnold.......... vor 107,03
Looms, take up pawl for, 8, 8, Walker. . o W8
Marking pot, W. H. ROAGEN...omeevrieiivrinranns 16

Masts for boats, hinged., D-vc.poﬂ and Porter,, 107,49
Metallle vessel, E, T. Covell, ., voo 167,500
M, grinding, G. Solwor. ..
Mirror, tollet, 11, Palmier!, ...,
Miter, level, and plumb, combin .
Mafl, hend, 1. B, Kleloert. . ........oieas

Music leaf tarner, ¥, G, Johnaon. ... wi s
Nall cutting machine, W, Wiekersham, o 167,420
Napkin holder, O, Rowland............ e WRAL1

Neck tle, A, P, Damon
Nozzies, Jolnt for lcydunlle J J m'lonl
Nut Joek, J. G, Perry..
Osrlock, G. 11, Hurd
Organ reed hoards, A. W_ Wileox (r)..

Ovals, maching for cutting, J. E. Howard e of, ., 107,554
Pantaloous forwer, C, Franke,.......
Paper bag holder, G, H. Clovelsnd,........
Paper colinr and eaff maohine, K. Wilder, .
Paper making cylluder, 8, Sellors
Pavemont, Abbott aod Cranford. ..
Peat machine, C, H, Willians

167,874
107,42
o 167,006

Penholder, D, M. Somerns............. e 167,09
Photographn, coloring, W. W, Willlams vee 107,485
Planoforte, G, C. MANDEr. ....oiviiireraeanns ceeree 167,403

Planing chuck, G, V, Seaver.,.
Planter, corn, K, E. Matthews. ..
Planter, ¢oteon, J, B. Onan,...
Plow, side hill, R, I. Knapp.
Plow, sulky, E. W. Rassell.,
Portfollo stand, D, J. Steen.........
Power rogulator, spring, O, Colller.
Propeller for vemsels, F. Jacob........
Propelling machine, J. J, Flack, .
Propelling mechanism, L. W, uoxmoy.
Pump, force, F. W. Clarke
Pump valve, T. Magulre,..

oo 107,872
. 167,862
107,486
167, 402
107,454
1o 167,584
cee 167,455
vor 167,589
vee 107,807
er 107,858
wee 167,483
167,550
v 161,487

Pumps, strainer for, L. Blas B

Purlfier, four and middlings, A. M. Comstoek. ., 167,562
Raflroad rall Joint, 8. H. Witmer......c.occu o coes 107,055
Rallroad switch, C. C. Coats..... von 167,199
Rallway, elevated, W, Harrlson.......... . 167,400

Rallway signal, detonating, F. Hickman... .. 167,80,
Rake, horse hay, Downing & Van Campen. ..

Rake, horse hay, J. Hollilngsworth. ..
Rattan, treating, C. Newman,,
Refrigerator, H, H, Barnes .......
Refrigerator, H, G. Gleyre
Register, hot alr, E. A, Tuttle......

wrreens 107416
7,480, 167,48

Rein holder, Porter, Hawes, & Page. vene 107364
Respirstor and Inhaler, J. Carriek..... 167,09
Rolier & harrow, A, P, Allen......... . U700
Sad fron heater, G. W, Cottingbam . ..., 167,59
Salt, deposits from tabes (o, W. C. mma.y AL pL

Sashi pulley, J, BAU. ..viciieoverranse cae snsnanns
Saw mill head block, Diiger & Dnnn .
Sawing machine, Pewse & Vhitacre.........

Scaffold, L. W. swafford. ...........

Sealmetallie, F. C. Hamilton...

Separator, grain, L. C. Boyer....coceunvunn ‘
Sewers and slnks, emptying, R, Boeklen. ..., 155584
Sewers, manhole cover for, D. H. Fernald., 167,444
Sewing eablnet, A, Tostevin, .. 167,589
Sewing machine, W. G. Betk'l 167,52
Sewing machine, W, L. Fish. ... ...... weeeeeeers 163,518
Sewing machine plaiter, W. Walker (r).... e 6B
Sheet metal, corrugating, W. B, & O, P, Scalfe, . 157,413
Shoe pegs, makiog, F. D, Ballow,.... ...... o WA
shoemakers, cutter wheel, ete,, J. W, c-:nr . 64
Soldering uuehlne.L P llerrhm cadndan up woay 107558
sole ¢ 1 L. Godd 167,523
Sofa, T. Ramsden........ . «.us 107,565
Spinning ring, W, Jenckes (). 6,635
Spoke sooket, A, CHUS....oiiviiinne e WIS
Spoke tenoning meehine, C, W, l.nunm o 169,547
Square, W, H, Walker......cuoie senvesa 167482
Stove, gns, J, J, West (thooo o 6,056
Stove heating, M. C. C. Chareh,.... PR LTt
Stove, heatlng, Raymood & Campbell........ 167,568
Stove heating, T. White, ... ... 167,554
Stove polishing machine, P, I, thh.. 1w,
Table, troning, Hnghes and Lookard..... 167,58
Table sllde, extonsion, Maxwoll & Peaster......., 107,404

Tar from seawoeed, obtainiog, W, H. Roddiok, .., 167,110

ThIN conpling, F. Chapman.......... SR O 107,48
Tieke! case, I, White........ oenie o 167008
Tieket ree), A, Stephenson.. e ML U8
Tle, Waminating, T, Hyatt m LX)
Trap. fiv. R, Nutting « 153,
Trap, bog, W. Deatherage. . . 16T, 00
Tuupeling machine, 0. B, Dowd, T
Umbrella tip eup, F. 8, Brown Wi
Undersarment, 8. T. Converse . 16408
Valve, balanced, G. MosoP. ...vvvis . 167,082
Wagon, pl r.&J Hell .. 16T A0
Wagon seat, 8. B, Conover... ... o 3,59
Wagon spring, M. Felgel...... sesnss vee 163,643
Washing machine, D. Warnoek. ..., ves MTLE8S
Wateh regalator, R, 8. Mershon. ..., vensannsnsane JOT00F

Wells, shutting off water from, J, ', Gondon, .. 167,480
Wheat steamer and equalizer, Stms & Hoslek,
Whip socket, I, Fawler,,,
Windmill, 5. M, Abbott,
window sereen, J. B, Chase. oo 00

cibsvsnsibes lﬂ.. \

DERAIGNS PATENTED,

.00 and 8,000, Canrers, <1, Naralay, Lowell, Muas.

§.48, —~Praren Daxo, <R, Christesen, W, Morlden, Conn’

A7 —Corram MiLus, —J, Glrard, New Brilain, Conn,

4,598 —~Canprrn, 1, ¥, Gostee, Doston, Mass,

4,000 to 8,000, ~Oanprres K, Guirand, Now York efty.

008, <M ATon Savms, T, W, Harkins, Hristol, Pa,

X000, —G arxLiEn, 0, Rertor, Now York elty,

§.000, —CanrnTe, . K, I of ol Philadeiphis, Pa,

a0 —Canrers. A, Lilley, Lewell, Mass,

0 0% and 8,600 - Canrxrs.~D. MeNatr, Lowell, Mo,

8,610 1o 5,60 ~CanrErs 4, M, Christie, Kidderminster
Engiand,

506, —Fannion K. O, Clark, Rockville, Conn.

0,657 10 8,600 —~Oamrnrs —C. W, Swapp, Lowell, Mass,

0,048, —Suawin i Borg, Philladelphis, Ps,




OCTOBER 9, 1875.|

Scientific

American,

2387

uu —Tr'll ~10. Thlenbury, Phnmlclphl- M
B8, < TIOA =0 T, Prindle, Phlladeiphin, Py
B TROOnNe. <, 11, Prindle, Pulladelphia,

lﬂlllDlJl.l or PA‘I'II'I L LN
On each Osvest. .

Un appeal o

On application for Design (7 years), ..
Onwu-unmo-lnmm)

CANADIAN PATENTS.
LIer OF PATENTS GMANTED IN CANADA
September 8§ to 14, 18785,

S MT. =0, Mall, Toronto, Ont, Revolving reel bake
ovens. Sept. 8, 1%,
S8, 0, It Jones, Rose, N, Y., U. S. Mold for cast

Ing turbines, Sept. 8, 190

S0 =R, Wheeler, Bloll Kwart, Ont. Kxtension stove

leg. Mapt. 8, 1875

A 1801, 8, Lauront of af,, Kherbrooke, I*, Q. Stoye
heator, Sopt. 8, 1818,

8,081 W, A, MeClatook, Plitsfield, 1., 17, 8. Seed
darill, Sept, §, 1978,

IR -0, Hood, Hartford, Conn., U, 8,
der and waah bhench, Nept, s, v,
3,155, 0. Boeckh, Toreate, Ont.
comding machine, Sept. s, 1973,
85,150, —J, H, Sheldon, Chivago, 111.,

gae, Sept. 8, 147,
5,155, —G. H. Thompson, Ouelds, Out_ ef af. Device to
prevent horses from Jumping over fences, Sept. 10, 1833
518, —J. D, Mann, Keutville, N, §. Ssow plow, Sept
19, 1875,
557, J., Guest, Jr.,
Sept. 10, 1§73
5,108, K. Ullehriost, Loulsville, Ky., U

Comhined lad-.
Fiber sad bristle

U.S. uminating

Merriekville, Ont. Churn power,

5. Extension

ladder, Sept. 10, 195

519.—J, Edgar, New York clty, U. 5. Coal shovel
Sept. 10, 18

AW, ~J. W. Msno, Woodhouwse, Qut. Seod sower,
Sept, 10, 1873

8001 —F, M, Gardner, Hornellaville, N, Y, U, 8, Lift.
Ing attachment for shovels and forks, Sept, 10, 1870,

8,102, I, Long, Worcestor. Mas '. 5. Machine

for crimplug leather. Sept, 10, 1573,

5,06 W, D, Ewart, Chiicago, 111, U, 8. Drive chaln.
Sept. 10, 1875,

5,000 —1, Glyon, Cambridgeport, Mass,, U, 8. Pipe
wrench, Sopt, 10, 1575,

8,065, ~H, W, White, Oskaloosa, lowa, U. K, Gultar
hesd, Sept, 10, 1875,

5,166, 5067, —H., W, White, Oskalooss, lows, U, 8, Chin

rests for rloline. Sept. 10, 1879,
5068, —A, Manbré, Penge, England,

Ing sugar, ete, Sept, 10, 1875,
5,169.—J. Commins, Charleston, 8, C., U,

tlon for Kindiing Ares, Sopt, 10, 18795,
5.1, ~A, ¥, Skidmore & al., Litchfield, Minn,, U, 8,

Process of extract-

%, Composi-

Machine tor cattiag hoops, Sept. 10, 1933,

5.171.~1. C, Richardson, Nashua. X. H,, U. 8, Steam
heating apparatus. Sept., 10, 1575,

A% ~E. B, White, Arkona, Ont. PBarrel and circolar
box. Sept. 10,1575,

5,19.—H. Wanby, Toranto, Ont, Stone pipe stone mola.
Sept. 13, 1575,

3.1%.—E. lddie, Carlin, Nevada, U. S, Hydraulic Jack.
Sept. 14,1573,

5,135.—J. Rice, Black Brook, N. I, Roller holsting sp-
paratos. Sept. 14, 1875,

5.1%6.—J. Regan, Ottawa, Ont. Framings and molds to
make wells, drains, ete, Sept, 14, 1575,

5,1%5.—J. B, Clark, Plantavilie, Conn,, U, 8,
heading and squaring bolts, Sept. 14, 1873,

Mmimums.

Back Fage « « « « « « $1.00 a line.
Inslde Page = « « « « « 73 conta & line.
Engravings may head advertisements at the same rate
per line, by measurement, o the letter press. Adver-
thaemnents muat be recefved at pudiication ofice ar
early as Fridaymorning to appear in next wee,

Dies for

PATENT,

*—;;,re,,‘

H.W.JOHNS'
ol

\TATERIALS

STOS ROOFING -ROOF COATING-ROOF
#Allg?—z' le\! lor naunlnn Leaks. PAINTS all
colors, ROILEK FE AM PACKING. FIRE
PROOF CO \TI\G mr uood work, &c. Sheathing,Lin-
ings. &c —

=3~ These articles are roady for use aud easlly applied,
d-'l.or Pam sbleu. Price Lista, Terms to Dealers, &c.

LA now S1LO to 8300 lnvest-

od 1o Srock l'rlvllrn-.hu nl

and Wil we Profits,

hllnud ﬁPm ke, lh-ml- and Gold

bousht on Murglos, Toterest $500
.
No. 10 Wall Sireot, New York,

o — i
itk |
ONSER'S PATENT STEAM TRAP stands su-
orior to all others, All Kteam Traps warranted
perrect, Miate Rights for nnlr 0r mr entire Patant for

OHNS. 87 Maiden Lane, N.Y,
Six Per Cent, atlowed on depo-
sale. Hond for olroulars. 4

HYI’LAK\A']‘(H( Y _ CIRCU= IUI
i 0LU 10
FREE Alts subject to to slight drart,
Buckwalter & Co., Boaokors snd Hrokers,
IQIUH'I‘ I, ll()NBr ll. l)mrr. .'

RAWING Ith‘lllIMl'..\'l"l - l)l(,\\\'l\h
Materials, Surveying Compasses, Translia, Loveols,
ape Measures, Field Glarsos, vm Glnssen, MICToscopes,
'l’t‘ chcopes, Barometers, &o,,
JAMES \V QUEEN & €O,
3 Chentnut Stroot, Philadelipbia, I'a
) leoud:‘uy.'fnw"\l;u'lk Yart 2, Orri
g t, MATHENATIOAL | .
c::u]!:;:u;:, l’l::)‘w.l.‘xnnx-. Part dth, FULLOROFIE
OAL ISSTRUMENTS, each ten cents.

“STEEL CASTIN GS.

omogeneons  Guaranteod tenslle strength, 0
[ Em foch. An lnruuoblr wb-unmv for expon.

troarth .
et o 07 L07 Cavtce ot 1 s S TEEY
r';“H'?fu o.o delu 5., Pulladoiohis. (a,

CLARK &
PATENT SELF- COILIN(}

Can be resdlly ftted to More Fronts

FROOF, sod afording absolute protection | sise, W "“
Blare Fronte, Ir1vete Nouses, Ofices, an hool Part
OF Dalance walghta, and catnnt get aut of order, 7

shutters 1 the world.  Are fited (o the new T7ib

Hullding, Lenox Libpary Wollding, Have beon for your

A0l are ondorsed by the Teading srobitevts of the world
JAMEN ¢

per day st home smples worth #1

free. Brivsox & Co, Purtiand, Maine

$5 10 $20 ;
nC»PEClAL
PUMPS,

- . s L usT® '" 0

COPE&MAXWELL we 6
S HA M I LTON.OMILO. >

gDERS.

'l'“ “e

STE A"

T0 KI.R( Tll(l-l'l A’l‘l’ S, J'“ Kl
WATCE

LIS,
ARk

I|\ll"l(ﬂ' .lllult \I)‘ AND \l\lrlll\l‘- in
sein or singto, with Mooks of (nstraotfon for Njokel o
Wilver ¥ lnllllx THOMAS HALL, Manufaoturing Kies

triclan, 19 Bromneld Stroet,

! Boston, Mass,
. nlulmnn sont free,

Hiuntrated

Ts:‘lﬂﬂ 2 T[] $500 INVEATED In \\'.l; nlrrn‘
:_n!(rn l«:--l- o fortune. A
r\n‘vlmn‘, and copy of the \-\.'u“:’t.vn’;“ll;:;Ir'-".l"m“‘
SENT FREE. ik sty X"
THE I'M l'l("\rl'.ll
NIAGARA STEAM PUMP,
9109 Peart St Brookiva, N. Y
Axoncy at @ John 5¢., New York

Hubbard & Aller.

SOLE MANXUFACTURERS,
ExciNes AND Boinens,

Pulleys, Shafting and Hangers
a Specialty.

b‘& A WEER to Agents, Old & Young, Male & Pe.

male.tn thelr locality, Terms & OUTFIT FRER,
Address I, O, VIOKERY & CO., Augusta, Me,

Foot IT.athes.

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

ITHERBY, RUGG & RICHARDSON, Man-
ufacturers of Woodworth Planing, Tonguelng,
and Grooving Machines, Richardson’s Patent Improved
Tenon Machines, hlunhlml. Moulding, and Io-lh'
Muchines, and W ~Work f llu\mu«ry generally, %
Sallahury Street, “'urcnlor. Maw:
(Shop formerly occuplod by K. fMl I. A: o0.)
L. M, WITHEEBY, a,J, KU0o, s W, nll'lunt\mw.

TGNE SAWING MACHINER(

MAN'S PATENT. ALSO, H,- N

o nsnmcxs ;TPAVELLERS

AEN'S

dre -

‘lnllllur,

COMPANY'S
REVOLVING STEEL SHUTTERS

Menr Windows o

) wr, making them FINK AND BUR
n milt 'r‘rru- 10 various kKinds of wood. st
CIark's shuttors are solf - scting

GLAR

o for

require no maehinery
e bandsome in spposrance, snd sre the host sud ¢ finapret

Dolawara and Hudsoo Ceisl Bullding, Manhaltsn
Ally use 1o every principal eity throu “u.ul Eurupe,

3 “Il-“i‘,\h'uc- N « Now York
sod ot Losdon, Parfe, ¥ieas Melbourne, 8¢, &e
INDIA RUBBER,
Yor |1nll- ™ abd the Trade

faade (nlo any pattern ot
shar notles by l HOLTON, @ Uold m

Kstabilishied In 1w

u New York

T EW PATENT CAR vou INCL INED PLANES,

convenlently srmsoged 10 oarry PASSENGENRS and

VEHICLES st the satne (e, Lescriptive Cr wouiar sent

b swplioat Addresa J lkn\-l&‘ llvnlui
r. dh and Hace #te, Clocinnatt, UNo

l e -
H;‘Vi D CELENRATED

THE 1M P
ATER AND LIME
nd prevoots Soales
Ppiying them with
Yo 1ls cont In fuel
All partios using steam

in the Bollers l.’
pure water, Wil
within one yoar
shuuld bave one
For partioulars and clree.
Inrs, address

e llAlltll\l\N CURTIN &
i“. g ENIGHT, MANUFACTY LN
Iulrulu Ohlo
Machiniats WANTED to set
as Local Agents,

MAGNETS—Permanent Bteel Iagneu

of say form or tee, wmade o order by ¥, HEACH
& CO 28 Casal 81, New Yors., Makers o( Lo orle

bratea Tom TUums s5d Ministare Telegrsoh lnstre-
mata

Itellef Flates for Book, Newspaper, Catalogue sna
Jircular llostrations (_hc:p-r than Wood Cuts, The
Solentific American uses our plates. Send stamp for

Hlustrated Circalar,
N ASON'S PAT'T FRI("I‘IO\' ('Ll"l‘(‘l'EH

are mlnunclurrd by \oln )- ason & Co,,
Providence, F Agents, L. B. BE (K)k« a)(‘llﬂ sreet.
New York: T.\I'Ll\ . RIC E & (,n Akron, hio

\[\‘EGA] HOW .vunx IN 10

HOURS, from Clder,
Wine, or Molasses, WITUOLT U 51\0. DRUGS, Ad-
dross F. 1. SAGE, Vinegar Maker, l-llrlngncld. Mlu.

S

‘ \ LCOTT I.ATII}.~ mr Broom, Rake sand Hoe nuzulu
4 HILLS, s Cortlands St., X, ¥ .

Tha TOLL-GATE!

fAsd! Adaress with oump.

TEEL NAME STAMPS—Sent post pald for 15¢, per Irl
ter. Ad.STaxr Wonks,213 Chapel 5t, New luwn Ct

n dny at home. Agenta wanted. Ontfit and
terma free, TRUE & CO.. Augusts, Malne,

Prize Victuresentfren! An
nious gem ! 30 oblects to
. C.ABHEY, Baffalo, 5 Y.

ROOFING!

COMPLETE materials for a NEW Roof, {kc

ROOFING!!

n be lald by AXT one, and s superior to ALL

s M.
wiher rocfings for CHEAPNESS, # IRE-PROOF qualities, md Dl RABILITY,

ALSO 100 PAGE BO

write or

SAMPLES,

1o ASY one stating where they saw this notice;
and requiring NO tar or
ers, and leading mwen in all sections, for 3
and mastic roofs with
CuLD weatber; bas N
old, can easily be repainted or repatred by AxYozesta

OK OF TESTIMONIALS, FREE,

call AT oXcx. Glines' Rubher Roofing belng very elastio

vel, is strongly rrcommended by Architects, Corporations, Punlic [nstitutions, Bulld-
SEW steep OR fat roofs: can also be laid over OLD ahingies, felt, plastte

itive satisfaction; will not draw and split apar. or crack-is cloan to handle; pilable in
smell In hot weather: sheds water resafly: weighs but 63 Ibe. to the square., and whes

trifing expense. Correspondesice fnrfies

N. Y. SLATE ROOFING OOMPANY.

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

DAVID'S PATENT

For Crinding

Dones, Fertilizers, Clay for
Bricks, and hard material.

Send for Pamphlet to

DENMEAD & SON,

Baltimore, Md.

DIFI\TB(-RA'N)R
: rovement,
Excelalor : including one
dox. Saws, thirty Inimitable Fret
sawing Patterns & Prepared Wood
10 the value of 84, A pew device
for b, hlcnm \nr fower Drilling
attachme m. Vrench, Ol cup, and
sorew driver, Speed MU strokes per
munute, Saws 14 a0, thiek, Price,
compiete. cased and delivered on
board cars,or at Express ullh‘l KV

BSMALL STEAM ENGIN
with copper Holler, to drlu- TNt
Lathes, Scroll Saws, &, 100 Scroll
Work Desigos Free on recelpt of
stamp, GEO, PARR, Bufislo, N. ¥

Saw oply, without Alttaonmoents, .00

“Laurest Am
Double Tread)

G &MATCHING,
N RTIS|

LAN
MOFI’JI.DING MOR NG,
TENONING.RESAWING, SHAPING ,
. BAND & SCROLL SAWS &e, &c.

E. M. MAYO'S PATENT BOLT CUTTER
¥ Send for liustrated Clreular, Clncinnatl, Oblo .

Call at Fair American Institute and See

NEW DRAWING PRESS & OTHER TOOLS,
STILES & PARKER PRESS OO, Middietown, Ct
I3 Wil meet parties by appotntmeont,

RAT('IIE[‘ DRILLS & WRENCHES
Drills $85.00 (o #1000 each, Send
yostal card for eatalogue  LoweLy

Vuexon Co,, Woroester, Mass,

VOLNEY W, MASON & CO.,

Manutacturers of
PAT. l-lil('l'lu\' PULLEYS, FRICTION © I LTONES
onnecting Shafting \ml [ .r!
lll\lSTl\h MACHIN ND K \‘l‘nl\:‘
PROVIDENOE,

(‘IH"(?KS—(;M«( roduction in prices of Wrought Iron
Soroll Chucks, Send for new list to

A. F, CUSHMAN, MHartford, Conn

EW & SECOND HAND WOOD WORKING

1\ Machinery, Floorers, Planers and Matchors, Single
and Double Surfacers, Maunlding Machines, acroll Hawa,
Suction and Hiast Fana for Shavings, ete, D, J. LATTI-
MORE, 8151 and Cheatnut 8t., Philadeiphia, Pa,

AND

IHTRONG DCHEAP § TO OUT P BAIS Q
\\mn&][/\\n V] uLn x\ RAILS ]{ ny A\
Il.\Mlonl'm\rn.

~ THE BASTET

JAGNETIC ENGINE

I’ul RUNNIXO ﬁ) WING MACHINES, PUMPS, DEN.

TISTS' axp JEWELERS' LATHES, l'lll\Tl\n
l‘lu‘ SSES, nrowrxoe PFACLOR Ahln( HURCH ORGANS,
OffF WORKING ANY MACHINERY THAT OAX HE MOVED
IY HAND OR FOOT,

Simple, Durable, and Eeonomical.

No. | Engine (for R«vlnu \luhlnen) $0, 00,
No, | Eogine ‘;l to 100,

No, 2 Ergine $30 1o $3:0
No. § Eogine $300 10 $00,

§2 State Agonts wanted,
L. BASTEY,

Broadway,

6O7 N <

— |

STEAM PUMPS,

riksy nun- VIENXA, ruu- -x* TORK,
LTIMORE T
Besd for cluulu of recest lnl hu

m'mr

W'l l LUI.

NE \uura LK T
wvu

PATI.T
ey BB

,(.’u n- Fhrs clher wood werking
WOuD's NA']II\I ., l" ln-«uu - T
lq..e!l-l‘lrum e " hudiary B,
\b\!lﬂl El» Who ll!'”l) TO REACH COUN
STy readers in the Wen', oo de a0 In the bavt sod

Cheapest tusnber Uy valong ote of wore sections of Aes-
OkE’s Oreat Sewane
A N KEL

r l.’l"
N:(‘ v

Agply o

luu'ani « Chicage, ll.

8000|n Use !
Blake’s

STEAM PUMPS

tor every possthie daty, Send

for llustrated Catalogue

.ln r BLAKE M*'¥V'U CO
= Liberty Street,
New York,

W end 20 Fouth Cass
56,0 Chlengo, 11

NEW BOOXS.

Proctionl Geometry and Engincering Drowing. A

Course of Descriptive Geomety, sdapted for the ro.

quirements of the Vagleerrisg Drsag tainan, incing

| g 1he [Peterminst! of Casmt Shadow Xu-unnf
pter being fol owed Aumerous

Love are added Baules for sheading,
together -x'«‘n Practical lastre

; %, Coloring Inting. and geoera

Treatiuent of )r:v—qﬂu. Irrs by l...','- b

Jates, demy o, cloth § >,

Water-Supyly.—The Prosent Practice of Sinking and
Boring Welle, wi1h Geologion) Conniders
.,-.;uzr Wells excouted. Py Ernest S0
ted by T DNagrame and Engy aringe o Soaike.
o, cloth, . &

Dry Bot. A Treatise on the Origin, Progress, Pre-
veotion and Cure of Dry Hot in Timber, Remarks on
the Means of Preserving Wood from Destroctios by
Sea-Worms, Beaties, Ants &¢c. Dy Thomas Allen Brit
ton, Crown $vo, cloth, 5.0

Cor, Causeway sod Friend |
Nte., Boston, Mass, :

) samples
Shade- Liniog, Ar

Slide Vitlee. Ibr{qni'.g Valve Gearing. By Badwsed
: .,'n“;;ll'.q‘ Welehi, Nwsserous Engravinge, fesp, tve,

& F. N. SPON,
110 Brnomr Ntreet, New York,

HAIR-FELT---HAIR-FELT,

YOR COVERING
BOILERS & PIPES.
¥ Discount to the Trade. 27

AMERICAN HAIR-FELT MILLS,

916 Froot Street, New York?

MACHINERY.

IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

EA.'CGm PULLEYS, COUPLINGS, BELTING, &¢
Stwss wue Lilustraies Ustalogue axd Price List.

GEORGE PLACE,
11 ChamSers & 1N Renda Sy N, . Y.Ov,

EAGLE FOOT LATHES,

Witk Scroll and Cirezlar Saw Attach-
meuts, Slide Best, Tools, &c.; also small
Emnel.ube-. Meta) Bind Plazers, &¢
Neates: designe, superior Snisk Lew
Prices. Our new Catalogue describes
thescand every 100! Decesaary for the A%

aleur or Artimn, Sead for i,

WM. L. CHASE & CO..

B & 77 Liderty St New York.

SELLIKG R APIDLY

Wagsener's ** Bookkee
Entry Syste
where, Send 38
Catalogue of i‘r:-('ea. Bow k.. x» 3
CO.. Pabliahers, &3¢ Walzat St., Philadelphia, Pa.

GENTS W \\'TED—NO a Week and Expenses,
or §10 rmtfur\\ All the N ew and Standard Novel
tles, Ciromos, &¢, Valcable Samples free with circulars,
ORIENTAL NOVELTY CO., 111 Chambders St.. N.¥

Planing & Ma

.
o Re. -1 u.i Tenontng Machines. &0
s ‘H:.'."Jn l‘:n’: o s‘:,ort:\s I !‘liuax..ery
O, ENCK'S I eAWAD,
Sead for Catalogue. , Liderty §L \ Clty

BOLT CUTTERS.

Dies open and close and Bolt
thrown out automatically.

One pattern, holds Snishad bolts
on centres and threads them with
greater accuracy and uniformity
and ten times as fast as a chaser
in a Lathe. Highest award of
American Institute, 18369 & 185y
Wood & Light Machine Co., Worcester, Mass.

make all kinds of l[ron Working Machinery.
Also, Shafting, Pulloys. &e.
ROSE

" BUDS IN WINTER.
Now Itxmh.

«Roses for winter hloom, and fall
planting. Weosendstrong Pot Roses that will hloom
..u|.-|.|y safely hy mall, post-pald, Pureoasers' cholce
of over X0 anlendid ever blooming varietivs

S5 FOR §1.00, 12 FOR 52,00,
See our elegant descriptive calnlogue, containing foll
directions for eulture, &¢.  Sent fren (o all who a g
Address THE DINGEE & CONARD (f'
Hose Urowers, West Grove, Chester Co,,

Patented 18881854

P. BLAISDELL & 00..

Warcester, Mass,,

Manufacturers of the Natsdell Pateat Upright Drills and
other ant clase Machinist s Toowm,

W

JE WANT to sngage every unempioyeda man, woman
and ohlld, O, I, RICHARDS & CO., Hallowell, \lc

)
s

R, GOULD. Nowark, ¥, J.

BAFETY HOISTING

OTIS’ Machinery.
M HROK & OO,

oy
NO, 348 DROADWAY, NKW YORK.
AGENTS WANTED,

card oo which  sad your wdidress

costs but one cent ~ Write at onie o
REED, 871 ¥7. NEW YORK, |
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Euck mase - - - - 1008 M.

Ewgrarings head advertisements ot the same mte
,....a::-mt. as the letter presm  Ad-
pertisoments must be received at publication affice as
carly as Friday morning to appear in next fsse,

Bt S S AT S lahed e

16 THING IN OUR VENTED NURSING

- . Intereat or State and
m.-wmn’m't‘- for ﬁ-"“f&:m' VENTED BOTTLE
COMPANY, 3 Market ¢, Camden, N. J.

WAVTKD. —FPoreman for Il'lact;\ml(.‘d m'M 3 ;\
competent man can oblaln steady employment
addressing the undersigned. None need .mﬂﬂ. suc
=5 have had experience, and can furnish satisfactory re-
ferences as to eharacter and ability. WARDER, MITCH-
ELL & CO.. Manufacturers of plon Keapers and
Mowers, Springtield, Onlo.

GAS FITTERS, PLUMBERS, ENGI-
NEERS, Machinists, Apprentices, and Gas
Consumers shonla all read Gas Fitter's and
Plumbes's Guide, 50 and 78 cents per copy.

uthor and publisher,
M'.'t'fa":{.’oh .:hls..‘nbgonbl b St., nllmelphh.ﬁ‘

TO CHEMISTS AND INVENTORS.
The advertiser will manufacture and introduce an
staple article that will pay ten per cent net on the Casl
Sales. Mo has & large Buflding with Steam Power, and
In the winter months has idle men and horses. Prefers

something in the Wholesale Drug l"&'ii s‘\ddnu

BELLEVUE, No. 12 1., New York.

Our Boiler and Pipe Coverinr%
Save 20 PER CEN'T.
ave 20 B

ASHESTOS FELTING COMPANY,
16322 Froxt §7., New York,

Seientific

American,

[OctoBER 9, 1875
—————

Made and Introduced

resuits, O metal w

factory enabled lm-s
ufacturer can affor

thelF goods.

=

guaranteed equal to any In the market, at prices Jower

tlon and distrust of aif Kme
i ot be 20l at & low price), when bought direct from the maker, properly Intro-
duced and treated with the same

well mounted Emery Grinder,
and chilled (ron which resist all the e
erly monnted and vred h'v

conld do with fle and v

Deal only with standard makers, and you bu
ddros

RE EIVIE

LOW-PRICED EMERY WHEELS

by Inexperienced men, have resulted in fallare, dissatisfac-
waﬁll. Standard and reliable goods (which can

urv as other first-class tools, yleld Airst-clase
tool In existence will save as much money as will a
Wheols will readily shape hardened steel
?una of other tools. A Tanite Wheel, prop-
A skilled man, willdoas much work In a dnlr a8 the man
se In & week. The lntroduction of & machines In one
roprietor to dispense with the Iabor of W men, Every man.
to buy one Emery Grinder for every two vises in his fac-

orkin
Eme

thelr experience as well as
AN lzl‘l oo,

trondsbu Monroe Co., Pa.
R%r,

THE

than any other first ¢lass Emery,

T. V. Caroenter. Adverilsing Agent. Address
Bo.x';'u New York cm. - =

Mum & Cos Patent Offes.

Established 1846,

The Oldest Agency for Soliciting Patents
in the United States.

TWENTY-EIGHT YEARS EXPERIENCS,

MORE PATENTS have been scured throngh
this ageney, st home snd abrosd. than through sny otber in

OGARDUS' PATENT UNIVERSAL ECCEN-
TRIC MILLS—For grinding Bonea, Ores, Sand, Old
Guanos, Ol Cake, Feed, Corn,
baceo, Snafl, Sugar, Salta, Roots, Spices
Coffee, Cocoanut, Flaxseod, Asbestos, Mica, ete., and
whatever cannol be ground by other mills, Also for Palnts,
Printers’ Inks, Paste Blacking.ete. JOUN W, THOMSON
successor 1o JAMES BOGAKRDUS, corner of White and
Elm Sta., New York,

DITCHING and EXCAVATION.

RANDOLPH'S DITOCHER Axp EXCAVATOR: Simple,
strong. and adapted to all solls reasonably free from
stun or large sones, Wil do the labor of 100 men.
steadily. at the cost of ten. Machines of all sizes, cut.
ting from three inches wide, three feet deep, to 36 Inches
wide, four feet deep, Extira sites made to order. Clreun-
lars, &c., sent on iln?llrnllnn 1o

RANDOLI'l BRO'S, 111 Broadway, New York,

"Mmmnmmu-w of the most ex-
perienced men a8 examinera, specificstion writers, and
drafanen that esn be found, many of whom have been see
cted from the ranks of the Patent Office.

SIXTY THOUSAND inventors have svalled
themeelves of Munn & Co.'s servioss In exsmining thelr In-

HARTFORD

STEAM BOILER
Inspection & Insurance
COMPANY.

W. B, Fraxxuow, V. Pt J ML Avcs, Prefs
J. B. Puxzcs, Ses

EARTFORD, COXNN,

BLAKE'S PATENT
Stone and Ore Breaker

Jrusdes all bard and brittle sabstances o

uired size, Also, any kind of
SToxx for Boans and for CONCRETE, &¢
Addres BLAKE CRUSHER CO.,
Now Haven,

THREE CYLINDER PUMP-—
Cheaper than a Steam Pump.

_J ASKELL'S

Hand or Power,

Vil outwear & Rotary Pump—do more work, with Jess
power, than any other pump, Not Jlable to get out of
order, Auy blacksmith can repatrit, Adapted to any
Kind of bard work. Send for Circular,

CHASE MACHINE COMPANY, Boston, Mass,

NGINES AND BOILERS, New and Second-Hand
4 Portable and Statlonary. For dmﬂg)lon addross
GOODWIN & WHITE, Ofl City, Pa.

/ SHAFTING. PULLEYS AND HANGERS]

A Sprlnlh.

POOLE & HUNT.

SEND FOR.CIRCULANS., BALTIMORE. MD.

John Cooper Engine M'fg Co.

MOUNT VERNON, OHIO,
MANTFACTURERS OF FIRST CLass STATIONARY EN
GINES, S10 M0 H. P, PORTABLE ENGINES. CIRCU.
? SAW MILIS, STE =
BOILERS, MILL AND FACTORY MACHINERY, &c.,
Briio GRIST MILLS, goaranteeing 80 Baxrxrs Frovn
wity Oxx Tow nesr Coat, or 50 Barrels Flonr le‘h
also, Engines to roc ob 3ibe,

One Cord Best “-“‘3
coal per hour per Indicated borse power,
i Send fc:t eircuisrs.
Bradley's Cushioned Hammer
. has capacity, I

larger
more darable, takes up
less room, does more and
betler work with jems ex.
pease for power and re.
palrs than sny other Ham.
mer in use,
Guaranteed ss recom.
mendod. Address
BRADLEY

Company, $

Symaovse, N ¥,

ICHARDSON, MERIAM & CO.,

Manufactarers of the latest improved Patent Danlels*
Woodworth Plasiog Machines Mstching, Ssah and
MolMding, Tenoulng, )lomllnf. Boring, Shaping, Vertioal
and Clrealar fe-sawing Machines, Ssw Mills, Saw Arbors,
Saws, Hallway, Cut-off, snd RKip.saw Machines
w Lathes, and varfous other Kinds
Machinery. Catalogues and price Hate
on. Manufactory, Worcester, Mass,

Liberty fitret. Kew Vork.

LeCount’s Patent
MACHINIST’S TOOLS.

lrvql: u«;x 0:‘-‘:5 Ilm..
““ rels
LW Lk COUN

Etee! :'
»ops, Ciamp Dogs, Vice Clamps,
¢, Bend 107 latest Price List o
1. Bouth Norwalk, Conn,

BOOKWALTER ENGINE

Compact, Substantial, Economlical,
and Kaslly Msnuged Guarsnteed 16
work welland give full power clatmed
Eogine and Boller complete, incinding
Goyernur, Pump, &o., with shipping
boxing, st the low price of

# Horse Power.........822 0
e w AL . 8 M
rr‘l;‘u on Cars st Bpringfield, Ohlo,

JAS, LEFFEL & C0.,

Muringfield, Oklag or
VB Laberty =, New Y ark Clty,

Model Engines.

Compiete sets of

]
Castin gs
- =3  for making sn
Mmmm‘ n bore, ¥in. »n
@150 3 in. bore. 4 1. srnke, price $10. seme ittt
oot Obly 15 Doliars. Gear Wheels and

('l pdels, AN 4
o 4 ¢ Kinds of Small
sle, Ulustrated Cetalogue Free, Toolt and Matart

GOODKOW & WIGHTMAN, 2 Cornhill Doston, Mass

PROVED MACHINERY for STAVE
. Shingle and Mandles, Cabinet ll{-kr-vs:l;(e:le
2 'J. "“l ‘0“1.4'":',";"! N.I-I Av;;umnlr Saw Ml
1, Koy tting, 'alley Borin d M
Hadia) Drilis, Stewm .arln,n.md' ,l,lay'ln" ':\'
heayes  for transiui
& VAL, Lockpani x Y,

nes
STs aischivey, Co4ls ppd #

WHIPPLE'S
Patent Door Knob.

Awarded a Bronze Medal at the Amerioan Institate Falr
for 1574, The Jud; sny: “ We conslder this method of
fastening DOOR {N()llg A great (mprovement aver any-
thing yot Invented for the purpose, as it obviates the nse
of slde scraws and washers, and can be regulated to sult
any thickness of Doors.'" Send for Clrouiar,
THE PARKER & WHIFPLE COMPANY,

West Meriden, Conn., or 97 Chambers 8t,, N, Y.

aeditators BE S T otk (0Ks.

MURRILL & KEIZER., 44 Holllday St., Balt.

THE BEST INJECTOR
For Locomotive and Statlonnry Bellers.
FRIEDMANN'S PATENT.

Over 15,000 Now In Use Here and In Europe

Throws more and hotter water, with less stoam, than
any others. It hastwo Watorways, fixed Nozzles, and no
movable parta to get out of order

NATHAN & DI!B\’I’I.H‘. Bole Manufacta
108 Liberty St., New Yo
™ Send for Catalogue.

U and procuring thelr patenta.

MUNN & CO. in conneotion with the publication of the
SOIRNTIFIO AMERICAN, contings o examine inventions
onfer with inventors, prepare drawings, specificstions, and
ssignmentssttend to filing applicstions in the Pstent Office
paying the government foes, and watch esch esse stop by
step while pending before the examiner. This fs done
through thelr branch officecorner F and Tth Streeta, Waah-

Js OGERBS' TANNATE OF SODA BOILER
{son, Ind. §W~ Send for book on Boller Incrus:
tatlo)

SCALE PREVENTIVE, JOS. G. ROGERS & CO.,
n.

Cement,
BT e et Lo N AN, 5 Cli B N
L., N.
A Practical Troatite on Cement furnfshed for 2 centa,

righta, sttend to Interferences give written opinions on
matters of infringement, furnlah coples of patenta: tn fact
sttend to every branch of patent bustnsss voth in this and
n foreign countrics.

Patonts obtained in Canada, Englsnd, France, Belgtom
@Germany, Russia, Prussia, Bpain, Portugal, the British

MPORTANT FOR ALL CORPORATIONS AND
MANF'G CONCERNS. ~Buerk’'s Watchmnn's
mo Detector, oapable of accurately controlling the
motion of a watchman or patrolman at the different sta-
tions of his beat, Send for cireular,

+ E, BUERK, I, 0. Box 079, Boston, Mass.
N. B.—=Thewuit against Imbacuser & Co., of Now \'0::.
was decided In my favor, June 10, 1574, Proceedin
have been commenced against Imbacuser & Co. for n‘rl:

ing, contrary to tho ordoer of the Court, and especinlly the
clock with a sertes of springs in the cover, and marked

Pat'a Oct, 2, "1, Persons u-lmi these, or any other
clocks {nfringing on my Patent, wlll be dealt with accor
ding to law.

Turkey Emery.

of

TANITE CO.,

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

THE

Stroudsbuwrg, Pa.,

THE HEALD & SISCO

ROYE'S

Mill Works

very low, for Wrecking, Dredging, Irrigating, eto, Illus-

lnl(«: mmpb;:l. free'., .\’eln.r."r l.‘(mrtf“ =y ual

customers, a firstc testimony. Address
uum;. SISCO & CoO. wﬂmmlu. N.Y.

GLASS OIL CUPS

of all Kinda, Brass Fittings for Steam, Water and Gas.
Brass Castings. Send for Catalogue,
HILLARD & HOLLAND 62 Gold St., New York.

xce's'. “Lowsst I'vived and BEST.
Excilr o Jous Oon Prnting

BusinessMen dotheir printing and

advertising, save money and incroase

trade. Amateur Printing,delight

ful pastime for spare hours. 80#8

mn“. have great fun and make monuy fast
P i at printing. Send two stampa for fall

catalogne presse y
regses ey o the M

Diamond Solid Emery Wheels.

Prioms-8x i, §1.25;8x1, §2.25; 12514, 95,50; 16x2, 12,590,
1KX2 416,00, 9052, 19.50; 3033, $82. AN other sizea'sh bre:
portionate prices. Fast cutung, free from glazin
sre the best Solid Emery Wheels. Give diam of b
in your order for wheels, Emery Grinders une
say io the world, Address A!BHCA.\‘ TWis
CO,, Woonsocket, B, 1.

ohin —gﬁmp;v d Mtyles (o7 making
anﬂi GLES ADIN G, AND BTA«BS
Sole makers of the well known IMFROYED LAW'S PATENY
SHINGLE AND HEADING SAWING Maouine, Forelrenlars

widross THEVOR & CO,, Lockpors, N, ¥

' Xy

Todd & Rafterty Machine Co.

MANUFACTURERS OF
The celohrated Groeno Vartable Cut-Off Engine, Lowe's
Patent Tubular and Flne Boflers; Plaln Blide Valve His-
tonary, Hoisting, and Portable Engines Bollers of all
ginds, Steam Pumps, Mill Gearing, Shafting, &c,, Mik,
Tow Oskum, ihxx“ ng, Rope, }’lu.undllnup ,\l-rh|m~q,

ents for the New Haven Manufactaring Co.'s Machin-

's Toplag for Judason's Governors and Stop-Valvesy
fturtevant  Wowers; and Differential Pulley.lliocks,
WAREROOMS, 10 BARCLAY 87, NEW YOKRK
WOKKS FATERSON, NEW JERSEY

hey

oles

r*-ulo-l b
DRILL

OLD ROLLED
SHAFYTING.

The fsot whst o '-nulllnf ane B per cent groater
strength, & fAner Onlsh, and Is troer (O gago, than sn
other tn nae, renders It undoubtedly the most sconomioal,
Waoare also Lhe sole manafacturers of the UNLENRATED
Corraxs’ Par. Courring, and furnish Palleys, Hangers
Mo, of the most approved styies. Price list malled oo
sopileation to JONES & LAUGHLINS,

”J Nireet, and and Brd Avennos, Mitaturgh, s

._”I‘ 'l; ( ;nl'l ", : hieago, 111

OCKS OF tlls Buafting [n store ana 10r sale b
FULLEIR, DAKA, & ”I'll, Noston, Mass, 4
GRO. PLACE & Ch .. 121 Chsmbars sirest, §. ¥.
VIRRCE & WHALING Miwsakes, Wis

Patent Centrifugal PUMPS. |u o irsee in e vrited sucs? Taey mure om
VERTICAL & HORIZONTAL. Millatones, Portable Mills, Bmut Machines, ern, Mill
e erduma at New Orleans, Cincinnatl, and New | Ploks, Water Wheels, Pulleys and specially
York. “H"':_l.al: ;Sw( l‘:"l.m'" four mills, Send rore‘ulme. '
Pmm-llﬂul&n‘r‘-ﬁ ity fie T k. S J.T. xo}';a N. Buffalo, N. Y.
strongest, most eficlent popular Pump 1 ' 0 H
emptying Dry-docks, Coffer-dams, etc n?i ;nl:”:-e (l,; N lagara
Paper Mills, Tanneries, and Factorles. STEAM PUMPS

SteamPumpWorks
EsTantisuen 1862,
CHARLES B. HARDICK,
No. 28 Adams Street,
BROOKLYN, N, Y,

Machinists’ Tools.

EXTRA HEAYY AND IMFROVED PATTERNS,
LUCIUS Ww.()ln. MANUFACTURER,

roester,
WAREROOM

W LIGERTY 81., N, Y.
S Lathes, Planaers, Boring M. Drills.and J.ao- Ous
tors a Specialty,

IRON AND STEEL ]

DROP FORGING.

Of Every Description, ot Reasonodle Prices.
The Eull & Belden Company, Danbury, Ct.

’
ENGINE LATHES, DRILLS &e. Send f 2
NEW HAVEN MAﬂU‘Ac‘ﬂ7loil%u:‘

ow Haven, Conn.

10 GLASS, STEEL, ARTIF, STONE, SOAP
A and Palnt Makers—Manganese, Zaffre, Fluorspar,
‘)Ar).p.r,Tl"'Iun;h'“A- i, M‘:‘Icl, :)lldu Cobalt, Uranfom
opper, Tin, Antimon 0, L. WOCHT ik

Co,, IN) Fulton St .Ny\‘. ® EPUCHTNAR GRS

IIII e wR‘ORUOCi‘HT

BEAMS & GIRDERS

g Al "
1 HE Union Iron Mills, Pittsburgh, Pa.
The attention of Engineers and Architecta s callod
to our Improved Wrought-Tron Heams and Girders (pet-
| tanted), In whioh the compound welds Dotwees Lie »
| and flanges, whioh have proved so objectionable in the old
mode of manufscturing, are entirely avolded. We are pro-
pared 1o furnish all siges at terms as favorabie as oall be
obtalned elsewhers. For descriptive Iith b address
Carnegie Brothers & Oo., Uplon [ron Mille, Pittsburgh. s

Steel L N"""ai'osnor.

Parex.

™o
_Adopted and In use by U1, B
Bend tor Clronlar,  THE
foot B, b Stroot, N, Y, 4

COVERIN

"wlonies, and all other countries where patents an
granted.

Coples of Patents,
Porsons dosiring any patent Issued from 15856 to Novem
bor 20, 1867, can be suppliod with officlal coples at a rea:
sonable cost, the price depending vpon the extent of drmw-
ngs and length of specifications,

Any patent issued sinoe November 27, 1567, at which
time the Patent Office commenced printing the deawings
and specifications, may be had by remitting to this office §1
A copy of the claims of any patent issued since 1536 will
be furnished for $1.

When ordering coples, pleaso to remit for the same as
above, and state name of patentee, title of Invention, and
date of patent.
A spectal notice Is made in the BOENTIFIO AMEXIGAS Of
all inventions patontad through this Agonqy, with the
oame and residence of the patontee.  Pstonta are ofton
s0ld, In part or whole, to porsona attrscted o tho tnventon
by such notice.
A pamphilet of 110 pages, containing the wws and fus dv
reotions for obtalning United States patents, slse s corous
pertalning exciustvely to Foreign Pstenta, stating com o
woh country, time granted, eto, sent froe  Address
MUNN & CO..
Publishers SCIESTIFIC AMERICAN

37 Park Row, M. ¥V

Braxom Ormoe—Corner Fapa Tin “treats
Weahington 0, C,

OF THR

SCIENTIFIC AMERICAN,
FOR 1875.

THE MOST POPULAR SCIENTIFIC PAPEB

IN THE WORLD.

THIRTIETH YEAR.

VOLUME XXXIIL—-NEW SERIES
The publishors of the SCIENTIFIC AMERICAN
beg to announce that on the third day of July
1875, & new volume commenced. It will continue
to bo the alm of the publishers to render the con.
tents of the now volume more sttractive and use-
ful than any of its predecessors,

To the Mechanic and Manufacturer.
No person vngaged in any of the meohanioal pur.
suits should think of doing without the ScxesTINFIC
AMEacAN, Byory number contains from six to ten
engravings of new machines and inventions whick
oannot be found (n any other publication,
The SCIENTIFIO AMERICAN is dovoted to the
intorosts of Popular Scionoe, the Mechanio Arts,
Manufaotures, Inventions, Agriculture,Commence,
and tho Industrinl pursults genorally ; and it 1s val
uable and instructive not only in the Workshop and
Ono copy, six months (postage tncluded), .
One copy, three months (postage tncluded).,
yoar, and one copy of “Sclence Record™
for 1878
87 PARK ROW, NEW Yonn,
\ & NOMERS, & 1 h'd. parfect condition,
D :":'.rlyxn'l‘l:gl": _Adaress ity (.Jﬂ- % !’ﬁ’&ff.‘&il‘%fa‘}‘}t

Manufaotory, but also In the Household, the Li.
orary, and the Reading Room,
TERMS,
Ono copy, one yoar (postage Included). . .. .i'g
One copy of Bolentific American for one 3
yoar, and one copy of engraving, * Men
OF PROZTOI™: 250 caaargoasnassasansin - 10,00
One copy of Belentific Amerioan for one
. 520
Remit by postal order, dmft, or expross.
Addross all lotters and mako all Post Otos o)«
dors and deafts puyable to
MUNN & CO.

WITIH AL KPACK IMPRO .
Baves an 10 twe hs’ ’ A:l.('l‘xl.‘ll'&unmg‘tm"(‘m,.
foot K. Wb Bireet N ¥.: 1302 N 254 8t., 8%, Loute. Mo,

TS st Aol B FNS s
CHAS. OHNSO. 3 .
Lombard Sta. Phllsdelplia Jm oo IN?-'.I‘
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THE EIOHTY-TUN GUNS.

Wo hiave on several occasions montioned tho Frasor sys
tom of ordnance, which i now adopted in England forartillery
of all wixes, The innormost part of the tube 18 mado of steel
of the finest quality, and the gun is then built up of wrouglht
fron. The constraction of the largest weapons by this means
is a Cyclopean labor, and a steam bammer and anvil of un-
procedentod size have recently boen orected at Woolwich for
the purpose, Tho trunnions of the lnrgest guns, each of
which welghs eighty-one tuns when finished, are made in a
piece with & wrought iron coil; this coil is then bored out

by a gigantic apparatus, as depleted In our engraving, and
shrunk on to the gun, that Iy, it Is Lheated red hot and put
on in its place, its shrinkagoe 1n cooling binding it on the gun
with tremendous force

It will seem In our engraving, that borings of unusual
magnitude are cut away by the boring bar. The thickness of
the excised pioces shows that a tool of excellent form and of
most tenacious matorial iy at work,

The news of the complotion of the large gun has arrived,
The original design has beon somewhat doparted from, and
the dimensions of the finlshed weapon are: Length 33 feet,

—
-

s

T

7

N’\n n|\ vu“ m“ I ;”

external diameter, 2 feet at the muzzle and about 6 feet at
the brooch, Internally the bore measurss 27 feet, and in its
prosont state will just admit a projectile 14} inches in thick.
ness, It is, however, proposed to enlarge this bore, after the
proper caliber has been found by experiments, and it is not
unlikely that the gun will eventually have n bore of 16
inches, It Is rifled in eleven grooves, and the spiral increases
ns tho shot travels along the gun, commencing with nothing
in the powder chamber and leaving the muzzle with a twist
of 1in 85, The shot will therefore turn scarcely once on its
axls lnside the gun, but this has been proved ample to give

BORING THE TRUNNION COIL OF: AN EIGHTY-TUN GUN

B s 2 ah

e




tion o the end of Iujonnoy. The
a triflo over eighty.one tuns; but it is
service as the 80.tun gun, It hns been
pight separate wrought iron coils, fitted and
ito the other on the Fraser system.

les with which it will be proved correspond in
shape, with the shot and shell with which it

h mm in
~ will be fired on service, Thoy have been cast in the shell
foundery of the Royal Laboratory, and are great bolts of solid
fron, each welghing 1,300 lbs. They are tlat-headed, and
filled with & great number of studs to fit the grooves of
the rifling. Special mmers, sponges, and other apparatus

Linve been provided for the proof of the gun, a truck has
been construoted to carry the shot, with a special contrivance
for lifting it to the moath of the gun, and the government
manufacturers of gunpowder have even provided a special
powder. The powder, in its way, Is as remarkable as the
gun. Bach gmin of it is a cube an inch and a haif in diame-
ter, and the cartridge, which will be 250 Ibs. of this pow-
der, will be a large bolster, about the size of an ordinary man.
It is proposed to increase the powder charge, if necessary, to
300 lbs.; but this, like the caliber of the gun and the
woight of the shot, will abide the result of experiments.

Srientific Amevican,
MUNN & CO,, “Editors ana Proprietors

PUBLISHED WEEKLY AT
NO. 87 PARK ROW. NEW YORK
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Ten coples, one year, vach §2 99, postage included, ., .,
Over ted coples, satno rate each, postage ncluded
£ By the new law, postage s payabie to advance by the pablishers. and
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THE FALL RIVER STRIKE.

Doriog the middle of last summer, the proprietors of the
grest cotton mills at Fall River, Mass., finding that they had
a large sccumulation of stock on hand, and seeing that
through the general depression of values and reigning dull.
pess o trade, it would be impossible to continue operations
as heretofore, notified their working people that either are.
duction of wages must be made or the mills would have to
stop. The proposed reduction smounted to one ninth the
price then paid for plece work. The operatives in answer
declined to agree 1o such rotrenchments, but,not wishiog to
pracipitate any open conflict with their employers, compro-
mised matters by taking a ‘' vacation.” The mills accord.
ingly esased work, and the employees have waited in idle-
ness for the arrival of better times The vacation has now
expired. The prices of the large quantities of goods woven
befors have not advanced, nor does thers seem any likelihood
of thelr 5o doing, while a loss of & million dollars is estimated
10 have acerued to the city of Fall River through the cossa.
tion of work, The mill swoers not only, therefore, are un.
able 1o go back o old wages, but several declare heav, losses,
and advocate clasing of the factories for a still longer period.

The workmen, townrd the close of thelr vacation, during
which time they or the majority of them lad drawn support
from the unions, began to reallze that by their self-onforeed
jdleness, they had aetoslly lost a greater proportion of thelr
wages than woald have been the case had they ncceptod the
reduced pay. They further saw that winter was approach
ing, and that the union funds were getting low, and conse
quently the three classes of which they were composed, the
wenyere. the earders, and the spinners, mot together to nat-
1l on some rate of wages at whizh they would agree to re
turn to work,

Srientific ic Aweriran,

Bnt whon the Workmon came to the factories and an-
nounced thelr Intention of coming back to work, the em
ployers,to their astonishment, not only deslined to pay more
than the reduced wages, but produced an agreement for the
workman to sign preliminary to being hired, which pro-
vides: 1, that he will not belong to, or be influenced by the
action of, any association which assumes to govern the rights
of uny person to labor for whom and for what he plonses,
and 2, that, incase of his desiring to leave employment, he
will give ten days' notice, In connection with this, we may
meontion that there is already u law in Massachusetts which
holds manufacturers lable in cnse of the discharge of an
employee without notics, excopt for incs pacity or misconduct
The operatives regarded the proposed s reement as a groat in
Justice, and made riotous demonstrations At one time troops
were under arms, threats to burn the willy were freely olreu
Iated, and strong police reinforcements were sent to Fall River
from Boston. The number of operatives involved, from
12,000 to 15,000 people, added to the gravity of the crisis.

The whole difficulty hinged on the trade union question.
By the discordant element which, it appears, rules in these
socleties, the idleness of the summer was precipitated, and
by them the recent difficulties were fomented, since nll ac-
counts agree in stating that hundreds of men wera ready and
willing to accept the terms of the employers, but were with.
held by sheer menace and personal intimidation. That for
any manufacturer to refuse to employ anion men is & harsh
proceeding, we cannot agree. Such is already the rule in
some of our largest fron and steel working establishmenus,
and no one isinjured theruby,

While we hope that the law will be vigorously enforced
ngainst wll rioters, we cannot but feel a genunine sympathy
for the workmen who have allowed themselves to be led
into the difficulty. Their losses will be heavy and severe,
and their chances of bettering themselyes are palpably hope-
less, for it is asserted that mills closed or mills working
wmake little difference to the proprietors during the present
state of trade ,and while such large stocks are already on
haud.

The strike is now over, and all, or very nearly all, the mills
have their full complements of workers, who have accepted
employment under the conditions above noted. The 15,000
lsborers who took part in the uprising have, through their
two months ‘* vacation,” lost over a million of dollars. Such
are the results of the strike.

MENDING A FIFTEEN-INCH SHAFT AT SEA.

An excellent piece of mechanical work was recently accom-
plished aboard the steamer Ethiopia, of the Anchor line, in

the course of that vessel's Iast voyage to this port. After a
heavy gale, and when 1,500 milos from Queonstown, the 15

inah propeller shaft broke ln a disgonal fracture. Owing to
the confined space of the alley through which the shafc rans,
it was vory difficult to get at the break, and utterly impossi
Mo to use cranes or tackles for handling the lmmense weight.
How the work was nccoraplished is represented lu the an
noxed ongraving (drawn on a scalo of § of aninch tol
foot), In which A is the shaft, aud B, the line of fracture,

The broken parts were ralsed by & Jackscrew, the edges
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smoothed, and a four inch holo bored thmgh ﬂu oypodn‘
portions, and into the aporture s bolt, C, was tightly fitted.

Four steel drivers, D, four Inches long and one and & quarter
inches broad, and three quartors of an inoh thick, were sunk
into the shaft, flush with its surfece, just scross the line of
fracture, serving to bind the parts more closely together,
Large clamps, E, were then bolted on the shaft, holding the
stoel drivers in place, binding the whole together tightly.
A still worse difficulty prosented itself in the springlog or
bending of the shaft, Three men, with all the power they
could get out of & jackscrew, were not able to reduce the
part,which was bent more than a quarter of an incn, So badly
bent was the lengih of shaft behind the break that it was
found impossible to couple them together as before, the
faces of the coupling refusing to coincide, as shown in Fig.
2, by about 2} inches. The shaft, therefore, had to be bolted
in this position ; and as the old holes, Now. 1, 2, 8, 4, 5, and
6, in Fig. 8, in the couplings would not correspond, one of
the couplings had to be turned around, and three new holes,
Nos. 7, 8,and 9, three inches in dismeter and five inckes
through, had to be bored. Two of the bearings and plum-
mer blocks under the shaft were broken, and & new sapport
had to be devised. The work was carried on night and day -

and after eight and a half days, the job was complete.

To Chief Evgineer Murray, of the Ethiopis, throngh whose
skill and ingenuity the very difficult operation was accom-
plished, the credit of the same is due. 8o thoroughly was
the work done that it has been deemed safe to dispatch the
vessel on her return trip to Glasgow without any material
alterations in the shaft and its fastening,

A DISASTROUS CYCLONE,

One of the most disastrous storms that has ever visited our
const recently swept over a portion of Texas and South-
western Louisiana, destroying hundreds of lives and an im-
mense amount of property, The hurricane took its rise in the
Babama Islands, and, crossing the Gulf of Mexico In  para-
bolic track, struck the Texan coast, curved back, and finally
emerged from the Gulf at Key West, and passed off to the
east in the direction of the Gulf Stream. The city of Indi-
anols, situated about 120 miles southwest of Galveston and
built on & sandy waste which slopes slightly to the water's
odge, was almost totally destroyed, but five houses being
left standing. In Matagorda, forty miles eastward, four
houses only now remain. Velasco in Brazoria county was
utterly swept away. San Bernard was completely submerged
by the tremendous floods, The towns of Cedar Lake and
Saliena were washed away with all their inhabitants, Mor-
gan's Flat met a like fate, Of Lynchburg and San Jacinwo
but little remains; and in Galveston, enormous damages,
though less than those inflicted on the other towns, were
caused by the floods, which rolled over the lsland on which
the city is located. The total loss of life is unkpown, and
doubtless will so remain; but the lowest estimates place it
at from three to four hundred persons

Little has been positively determined regarding the cause
of these cyclones. From actual observation, it appears that
they may originate wherever a lower stratum of warm, moist
air is rapidly elevated above the sea level. In this moist
air an immense mechanical power is stored up; and when
condensation onused by its elevation eceurs, its molst vapor
turns Into rain, hail, or snow, and an influx of air from all
sides rushes in to fill the partin]l vacuum thus formed, It
has been proved that this influx toward a central regioni s
immediately followed by the formation of a whirl, the sub-
sequent development of which is due to farther supplies of
moist air. The cyclone then moves towards the quarter in
which, for the longest time, the warmest and molstest air
has been rising and producing the heaviest cloud and ruin-
fall, and its tendency as a whole is to travel sway from the
equator: hence the parabolio course so plainly shown in the
recont case, Applying known theories to the circumstances
of the Intter, there is no difficulty in accounting for the storm.
The weather reports published, forthe two days preceding
that on which the fury of the eyclone broke apon Indianols,
show warm rainy westher in the Gulf and a prevalence of
strong northerly and northeasterly winds on the south At-
lantic seaboard. Hurricanes have repeatedly been known to
originate in Florida when a cold wind from the north has
swept into the warm, moist alr there prevalent, and this one
is without doubt due to the same cause. The cold air elovated
the warm atmosphere ; and probably other circumstances be-
ing favorable, the eyclone was generated and took the conrse
already specified, The Sigoal Bureau reports that the low.
est barometer noted was 2800 inches, with the maximum
velocity of wind of 86 miles por hour, at the same period.
The terrible effect of the burricane may be judged from the
fact that the prairies south of Indianola are literally strewn
with thousands of drowned eattlo, deposited by tho subsid-
ence of the floods which swept them away, Soveral light
consting stoamers bave also been found ten wmiles inland,
left high and dry by the receding waters.

THE POSTAL LAWS..AMENDMENTS NEEDED.

Owing to Increase of postage on newspapers and other
transient matter by the enactment of a change in our postal
laws at the end of our last Congress, it is no longer feasible
for publishers to advertise thelr publicatious by maillng and
prepaying postage on coples of their papers as spechinens,
and sending them to non-subseribers.

Last autumn we mailed soveral tans in weight of the Sor-
ESTIFIC AMENICAN to persons throughout the country, (o
which wo paid over §5,000 postage,  The cireulation of the
samo number this yoar would coat for postage §7,000, We
have concluded not to print an edition for gratultous olronla-
tion this yvear, (o consequense of this increase of posta
charges.
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Tho Post/Office Department, in consequonce, lowos £5,000,
which it would have recelved but for the change In the rate.
This Is but & smallitem, to be sure, to so large & department
as tho Gonoral Post Oflce, but be It remombored that this
loss {8 from only one concern, while there are probably
others who will do the sawe to a greater or less extent:
which in the aggregate is likely to reduce the Post Otfice rev.
enue very largely. It is hoped that, on the convening of our
next Congress, one of it first acts will be to amend tho pos
tal law, 80 that the tax upon publishers and the public shall
not be more oppressive than it was under the old law,

Nowspapor and othor publishers should commonce early to
agitate a roform in this watter. It will not do to tako a ro-
trograde stop in the matter of cheap postage. Porsons who
have been In the habit of advertising in our usual special
edition, referred to. are advised to avall themselvos of the
advertising pages of our regular odition to announce their
fall business, Tho circulation of the SCIENTIFIC AMERICAN
has nover boen %0 large at this season of the year as now, by
several thousands. The number of regular subseribers at
this time exceeds that of Jast year by over four thoasand,
making an aggrogate issae of not less than 44,000 every weok,
and it frequently reaches as high as 50,000,

CONSERVATISM VERSUS PROGRESS.

Extrome opposing parties of conservatives and progressists
are found in the field of Sclence, as well as in polities and
religion. Their continual strife is mutually beneficlal, each
serving as a check on the other. Without conservatism, the
world would certainly rush into all kinds of new theories,
such a8 those in which men of a progressive turn of mind
are vory apt to indulge; while without men of progress and
improvement, the world would stand still, and no advance
would be possible. It is doubtful which of the two would
be the more deplorable state of society.

History abounds with records of this strife between con-
servatism and progress: but in no field has the Iatter been
so successful as in that of Science, for the simple reason
thst its triomphs, which are only 1o be schieved by the la-
bor of research, are based on positive facts, which no oppo-
sition of conservatism can upset; and the benefit of this op-
position consists only in the prevention of a too rash sec-
ceptance of theories, before they are sufficiently based on
such facts as make them incontrovertible.

We will take s few illustrations from the fields of astrono-
my and geology, and remind the reader that there was a
time when the whole human race considered our earth to be
fint, and to consist of three connected continents--Europe,
Asia, and Africa—with some islands in the inland seas, and
many others surrounding the continents, all being situated
in & boundless ocean, the limits of which were unknown,
and their investigation seriously dreaded. The ancient as-
tronomers who anneunced the rotandity of the earth were
not believed, especially when contradicted by the theological
priests, who then, as well as later, arrogated to themselves
the enforcement of any peculiar doctrines which best suited
their self-interest. But ultimately progressive Science pre.
vailed, and conservative theology had to scknowledge that
it had been in the wrong.

Next came the doctrine of the motion of the earth. The
history of the persecution of the great Galileo is of so com.
paratively recent a date that, looking at the progress of the
present day, it is almost incredible that only two centuries
sgo the everlasting and important truth of the earth’s mo-
tion was denied, and condemned as ungodly, by the whole
Christian Protestant as well as Roman Catholic.
But notwithstanding that this good man was compelled,
whén wenkened by age and persecution, to swear to the
falsehoods of the priests, the truth has been demonstrated,
and progressive Science was agaln victorious over conserva-
tive theology.

Afterwards—toward the end of the eighteenth and begin-
ning of the uineteenth century—came the dootrine of the
great antiquity of the earth; while the accumulatiog evi-
dences of it existenco for millions of years, gathered by the
then young science of geology. compelled sll clear-minded
and well informed persons to reject the popular ides, which
we inherited from the Mosalc theology, that the whole earth
was scarcely 6,000 years old, and was made in six days. As
the evidence of the rocks proved that millions upon millions
of years have elapsed during its transformation from a highly
heated globe to its present condition, the better informed
theologians did not combat the scientific conclusion ; but the
less informed priests, not worthy of the name of theologinos,
strempted some show of resistance to this phase of progross.
But the time of persecution had passed, and priestly influ.
ence had been curtailed; so that this opposition was cow-
paratively feeble, and utterly unable to stay tho diffusion of
the truth,

81l the fden that at loast the human race was only about
6,000 years old was adhored to, and theologiany made a kind
of armistice, surrendering the theory of the uix days of cre.
ation, and admitting the possibility of & creation and devel-
opmeat lasting for millions of years, while still mAlnlalnIPg
that 6,000 years was the antiquity of the human race, Up-
fortunately for them, about fifty years ago facts commenced
to wecumulate, proving that man has oxisted at least 100,000
years, The discovery that n glncinl epoch took place at this
time, and the relation of tuls grand and important ?vcn? o
the human race, and the accumulating proofs of man’s exist-
ence immediately after, and even perhaps during or before
the glacial poriod, are sufficlent to sottle this point; and
society no longer heeds the opinions of any theologians who

onstrated fuots,
d‘;{“& ':;-::;:: gerious blow to Jewish and Christian ortho-
dox conseryatism is the modern theory concerning the primi-

tive condition of man, All the geologieal rocords found tend
10 show, more and more, that the first existing men, instead
of having fallen from a perfeet condition, had Improved
from the lowest state, and that the first man was s perfect
savagoe, such as we find nowadays In some of the Isolated
Inlands of the Australlan archipelago, whaere, for want of
conflict, thers was no cause for progress, the inferior men not
being exterminated by the superior, & destructive process 1o
which muach buwan lmprovement is due, Progressive Sci-
ence toaches that the modern clvilized and enlightened socl-
oty has slowly boon developed from s primitive savage and
Ignorant condition,

The fioal strife of the present day, closely sllied to the last
montioned theory of the continual Improvement of mankind,
Iy the evolution theory, now earried 1o its furthest extent. [t
ascribes the origin of man not ounly to an inferior humsn
race, but to still lower types, now extinguished nay, even
sacribes the origin of all living beings to & single origioal
type or oven cell. It does not teach that man desconds from
& wonkey, as the enomles of progress falsely sceuse the evo
lutionists of maintaining, but that man is closely allied to
the whole animal creation, as proved by comparative snato
my, by embryology, by the geological record, and even by
psychological and ontological rescarches, and studies of the
mind and instinet of anlmals, coming thus to the conclusion
thattho pust man may huve as well beon evolved from a lower
prototype as have been oreated out of dirt. Human pride is
porhaps generally at the bottom of the opposition to this
doctrine, as the proof of man's origin smong lower belngs
tends, in n certain sense, to abate his arrogance; but on the
other band, man may be proud of what his race has accom-
plished in a short period of time, if in the beginning he
sprang from a condition so low.

THE FAIR OF THE AMERICAN INSTITUTE.
Toany one unconversant with machinery, we can readily

imagine that the performances of an apparatus which throws
out bundles of

KINDLIXG WOOD,

neatly tied, st the rate of 400 per hour, must be a yource of
considerable astonishment ; and hence the expression of won
der, which comes over the face of the throng which is con-
stantly gathered about the machine, while amusing to con-
template, is quite to be expected. To gather an idea of this
curious device, the reader must imagine four horizontal bars
arranged as spokes, placed equidistant about a rotating hub.
Each bar has at its extremity & circular vertical frame, of a
depth equal to the length of a stickof kindling wood. In
each frame or cylinder works a foliowsr, moving outward.
An immense hopper filled with the sticks is provided with
three openings, at each of which a boy is stationed. Boy
No. 1 fillsthe frame nearsst him Jloosely with wood. The
bars then rotate so as to bring that frame opposite boy No. 2,
whose business it is to pack in more sticks, so as to make the
bundle a little tighter; then boy No. 8, when the same frame
reaches him, shoves in the little sticks which complete and
wedge the bundle tight. Of course, as fast as one frame de-
parts from each operstor another takes its place, and the op-
erations above describod are repeated. After leaving boy
No, 8, the frame comes opposite a rod controlled by mechan-
ism from the center, whizh pushes the bundle out of the
frame and between a pair of vertical semi.circular jaws which
come together, tightly compressing the bundle. Then & piece
of annealed iron wire is led from a reel through a pair of
small vertical clamps, and pushed from underneath up into
the jaws, the inner periphery of which it follows, thus en-
circling the bundle. The end comes back t the clamp, be-
tween which acentral plece then rises, grasps the wire, twists
the onds together, and a knife at the same time cuts the wire
off, By this time another bundle has arrived, which pushes
the now tied bundle out of the opening jaws, and takes its
place 1o undergo the same fastening. The mschine is really
n study for tho mechanic. One gear wheel in particalar,
which communicates motion to the frame bars and at the
same time operates the knife cam and the wire-twisting de-
vice, 1s a remarkable example of adaptive ingenuity. The
inventor, Mr. F. Myers of this city, tells us that the appara-
tus easily accomplishes the work of fifteen boys, and runs or-
dinarily at the rate of 4,000 bundles per day of ten hours.

Another novel machine is one for

MAKING WIRE FENCE,

nn inexpensive and excellent form of enclosure, which de.
soryes to bo popular among farnmers.  The wire, led from a
sorlos of reels, is brought up and under two sets of vertical
hammers, the latter actuated, one set at o time, by cam me-
chanism. The uprights which support the wireare of wood,
and are Inid, one at & time, on the projections of endless
bands, which carry them under the wire and beneath the
hammers, Under the fisst row of hummers are guldes
which conduet coppor staples, one at a thme, over each in-
torsection of wire nnd post.  Then the first hammers fall and
drive the staples partially m, und the second hammers, as
the fence is carrled along, deliver their blow and complete
the insertion. There are six wires, and the pickets are four
foot in length. The fence can be made with 15 or 80 pick-
ots to the rod, and is usually formed in sections of ten rods
onch. It appears o bo very strong. It is portable, and can
be rolled and secured an wasily as 80 much carpet. Farmers
who use it might thus readily, on moving from one residence
to another, take up their fonces and transport them with
their other farm appurtenances. Mr. A, C. Betts is the in-
vontor, and he says that the machine will make 400 rods of
fence per day.

AN ELECTRICAL COPYING MACHINE,

the invention of Mr. T. A. Edison, the well known electri-
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clan, is n novelty In apparatus of this description. A small
battery of considerable intensity transmits its currest w0 &
palr of ministure electro.magnets mounted ou the end of &
pointed motal rod, which sorves as & writing (ostrument.
The magnows cauve the rotation of & bit of iren, the motion
of which Is regulated by & minute fly whesl, and the resalt
of the rapld interraption of the current is & series of sparks
from the end of the instrument, which penetrats the paper
written upon, and so convert the latter into a stencil plate
of the characters inscribed. It only remaing to put clean
paper under that marked, and pass a roller charged with a
propared ink over the latter, to make as many coples of the
writing as Is deslred, the ink passiog through the holes
wade by the passago of the wpark,

We have had sewing machines without number, button-
hole and koitting mschines of all descriptions, but now
something entirely now is added to the mechanical part of
the sewing room in the shape of

A DARNING MACMINE.

Imagine, ye mothers of large families, who raefully con
template dilapidated socks by the dozen, after the week’s
washing, with visions of strained eyes and tired backs float-
Ing across your minds: imagine a little apparatus infinitely
more simple than the sewing machine, which repairs the
hugest darn in much less time than we can describe the ope-
ration, and far more neatly than you can do it with all your
years of practice, This is what it is. Two small plates,
one stationary nod the other movable, are placed one above
the other. The faces are rorrugated, and between them the
““holy ™ portion of the stecking is lald. Twelye long eye
pointed needles are armoged side by side in & frame, which
last is carried forward =o that the needles penetrate oppo-
site edges of the hole, passing in the corrugations between
the plates. Hinged just in front of the plate is an upright
bar, and on this is & crosspiece carrying twelve knobs. The
yarn is secured to an end knob, and then, with a bit of fist
wire, pushed through the needle eyes. Then the loop be-
tween each needle is caught by the hand and hooked over the
opposite knob, #o that each needle carries really two threads.
Now the needles are carried back to their first position, and,
in 80 doing, they draw the threads, which slip off the knobs
through the edges of the fabric. A little push forward
again brings the sharp rear edges of the needle eye against
the threads, cutting all at once. This is repeated until the
darn is finished, and beautifally finished it is. The inven-
tor is Mr. O. S, Hosmer of Boston, and we predict for him
the blessings of the entire feminine community. The cost of
the machine is butten dollars,

A NEW ELECTRIC MOTOR,

the invention of Mr. C. A. Hussey of this city, is st work
driving a sewing machine. Theengine, which is quite small,
is operated by five Bunsen cells, and its movements are con-
trolled by a simple device by connecting or disconnecting a
greater or less number of elements. The machine iy driven
at the rate of 500 stitches per minute. Mr. Hussey's engine
combines several new and excellent improvements, mention
of whichlack of space just at present compels us to defer o
another issue.

SCIENTIFIC AND PRACTICAL INFORMATION.

AMERICAN COMPETITION.

United States hardware producers do not seem inelined to
limit their competition with English manufacturers eitherin
this country or in foreign markets by offering American made
goods. When these cannot be sold in England at a good pro-
fit, current action of individual firms seem to point to the
probability of United States makers starting manufactories
upon our own shores, Messrs. Hussey, Binns, and Co., of
Pittsburgh, have during the past twelve months been making
~but only since Inst spring been selling—what they term a
““plain black solid cast steel shovel.” Their patent consists
maioly in combining the iron straps with the pan of the
shovel when the steel is run ioto the mold. Shaping and
shearing, and even hardening, is done mostly underthe drop
hammer, to the exclusion of all but a minimum of manual
labor, The result Is a good tool produced at a cost that
leaves a profit with which even Awmerican manufacturers
ought to be satisfied; but large as these profits are, they
will be increased when the existing facilities of the makers
are supplomented by a 24.pot Siemens furnace which is
boing laid down. On behalf of Moessrs. Hussey, inquiries
aro now being made in our own hardware districts by & gen.
tloman who has recently come to England, His report will de-
tormine the Amerioan firm whother they shall start a works in
England, or offor here their process npon royalty or purchase.
The inquiries are conclusive that the process can be carried
on In this country at a cost greatly under that entailed in the
States ; and that both throughout the export and also the
home market the common iron and i{ron-steeled goods are
giving way bufore thoss wade wholly of steel. The Ameri-
cans have furnished our agriculturists with sowme excellent
forks, and their axes are unrivaled; yot the Eoglish makers
of edge tools keep mostly well employed If under these
circumstances, our transatlantic cousins will, at an equally
moderate price, put into the hands of our pavvies, our min-
ers, and our farm laborers a shovel which shall be equally
good, they have our best wishes for thelr saccess in avery
legitimate effort which on this side they may put forth, —
The Engineer.

INTERNAL PARASITES OF THE HOUSE FLY.

A correspondent of Nature writes that he saw a small, de-
crepit house fly making its way across a sheet of paper, when
three minute, metive animals, apparently beetles, tumbled
ont of it; they were light brown In color and resembled

aphides in shape, and were of abont the size of & medium pin
hole.
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~ IMPROVED [CE-MAKING MACHINE,
~ The following is an explanation of the mode of working
 this machine, which will bo readily understood on referring
to the illustration : The refrigerator, A, a copper tubular ves.
sel, is ol with the requisite sapply of liquid ether,
‘which, by the action of the vacuum pump, B, is evaporated,
drawn away in the form of vapor, and passed into the cop-
per tubular condenser, C, where, under a slight pressure
and by the ald of a stream of water, it is again reduced to
its liquid state, and then returned through the ether meter,
D, to the refrigerator, A, to be re-evaporated. Thus the

Scientific American,

With the marked predilection that has sprung up in Swit-
zorland, both among the companies and the publie, in favor
of two-storled cars for branch line service, the federal in-
gpectors for railways have set themselves to the task of
studying this question, and the design of a four-wheeled
standard gage car, of which we annox engravings, is the
result of these studies. Twelvo cars on this plan are now
building at the Swiss railway carringo and wagon works of
Nounhausen, Fribourg, and Bern.

As will be seen, the cars are constructed on the so-called
somi-American type, with platforms at each end, and with a

same othor is used continuounsly, with inappreciable loss.
The ether meter, D, regulates
the flow of the liquid ether to
the refrigerator, rendering the
machine self-acting.  The
hand pump, F, and condenser,
@, in connection with it, are
valuable in economizing ether
to the utmost degree, as with-
out them much would be
blown into the air and wasted.
No machine is complete with-
out these adjuncts. To util-
ize the cold produced by the
evaporation of the ether for
the purpose of making ice, an
uncongelable liquid, such as
very strong brine, is forced by
the pump, E, through the
tubes of the refrigerator, A,
parting with its heat to the
ether vapor on its passage, and
leaving that vessel at a tem.
perature many degrees below
freezing point, to be used in
the freezing tanks as de.
scribed below. For the man.
ufacture of pure transparent
ice in large blocks the machine
is provided with a large tank
—or several tanks, according
to the size of machine—which
is filled with the pure water
to be frozen. In this tank a
number of hollow metal cells
or slabs are fitted, and con-
nected to each other and to
the refrigerator of the ma-
chine, A. Through these cells the cold brine, after leaving
the refrigerator at a temperature of from 14° vo 20° Fah,, is
continually circulated, causing the pure water in the tank
to congeal on each of their surfaces until & sufficient thick-
ness of ice has been obtained, when the blocks are readily
removed by a very simple arrangement. To make perfectly
clear ice, it is imperative that the fixed air contained in the
water be allowed to escape freely during the freezing pro-
cess, and to attain this end the tank is fitted with moving

arms or agitators, which are caused to move slowly up and

contral passage all along the train, such as has been stipu-

|

SIDDELEY AND MACKAY'S ICE-MAKING MACHINE.

lated by the new regulations. The staircases admit of very
ready access to the upper story without interfering in the
least either with the central passage or with the end plat-
forms. Each story contains 32 first and second class seats,
arranged on double-seated benches, while two more seats are
provided for on the upper balconies, making thus 60 seats
in all,

The other peculiarities of these fine cars will be gleaned
from our engraving, and therefore we need say little about
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tained, but in addition the vessel is more easily steered, and
there is little or no vibration felt, while it is next to impos.
sible to foul the screw. Another and, in one sense, most
important fact was also discovered while the Bruiser was at
sea, namely, that when pitching in heavy seas the engine
worked ns smoothly a8 in fine weather, the cxuse being at-
tributable to the fact that when the stern iy lifted the casing
holds a quantity of water which offers sufficient resistance
to the motion of the propeller to prevent the engines racing

Internationnl Patent Lawns,

them. They are well suited for use in summer weather.

stantly agitated, and so facilitating

the expulsion of the air. By this

downor to and fro between the cells
process perfectly transparent ice is

Mr. Lloyd Wise argues in favor of the following, among
other points, as & basis for an
international patent luw :

“ Every application for letters
patent should undergo exami.
nation, limited to the questions
whether the specifications are
clear and whether the inven.
tion is open to objection as
being contrary to morality, or
wanting in novelty, regard be.
ing had to prior publications
in the patent office.

Should the result of the ex-
amination as to novelty be un-
favorable, the applicant should
be nevertheless entitled to ob.
tain his patent, subject to the
insertion in his specifieation of
an acknowledgment of the ex-
istence of the prior matter
found and pointed out by the
patent office officials, with a
clear statement of what he nev-
ortheless claims.

Paients should be refused
only in cases of fraud or where
the invention is contrary to
morality. Other points should
be left to be adjudicated upon
by the courts only, in case the
validity of the patent should
come into question.

There should be no publica-
tion of any report or opinion of
the examining authorities as
respects any application for a
patent, saving reports of pro-

ceedings in disputed cases,

Thus on the one hand applicants who had been anticipated
would be saved the useless expenditure they might incur if
left in ignorance of the fact; and on the other hand, they
could not become sufferers by reason of any erroneous judg-
ment of the examining authorities. Moreover, the public
would be amply protected by bhaving all the facts (and facts
only) placed in juxtaposition before them in the specifica-
tion

Where the examining suthorities have the power of re.
fusing an application for a patent on
the ground of want of novelty, there
must always be considerable risk of
injustice to the inventor, there being
in many instances scope for diversi-

in the pure water, keeping it con-
Tt

produced in any quantity and in any
climate, in blocks about 4 feetx 3

-

feet, and 4 inches to 12 inches thick.

ty of opinion. Nor is the difficulty
obviated by providing means of ap
poal, Appeals are somewhat costly

: ’ |

It is found that, after attaining a (H/J"T“
thickness of 4 inches, the ice does ke, S
not form so quickly, and therefore =m

the production of the machines is
somewhat less when the thickness
of the blocks is increased ; but this

is overcome and the efficiency of the

machise maintained by a simple ar-
rangement, by which two blocks are
frozen together after a thickness of
4 inches to 0 inches has been attain-
ed, and a block of transparent ice 8
or 12 inches thick Is*produced in
half the time required by any other
process,

—~ - —
TWOSTORY RAILWAY CARS,
Binee April 1, 1878, there has been

consequently, in a pecuniary sense
might may in the long run proevail
over righs,

Moreover, where the power of re
fusal obtains, asin the United States,
there results & widespread idea that
& patent once granted is practically
indefeasible. Of course, people well
acquainted with the law know bet.
ter, but I am for the moment speak-
ing of members of the outside publie
who may nevertheless have interests
at swuke,

Now I think the plan above pro-
posed, while securing justice alike

in force & new federal law, concern-
ing the bullding and working of all
milways on Swiss territory. The
oxtent of working rallways in the
Confederation at present amounts to

to the inventor and the public, would
not be liable to such misinterprota-
tion,

Provisional protoction should be
granted for twelve months st & nom-
inal cost, to allow time, not only for

about 1,000 Esglish miles, while
about ons half this Jength Is at the
present time elther bullding or con-
comsloned. There are no State rail.
ways in Switzerland, the lines hay-
ing been promoted malnly by private
enterprise, and alded, in many cases,
by governmental, or rather cantonal, subventions. Most of
the new lines will open up shorter routes towards the Inter
national Gothard line now in course of construction, and
these are therofore being made, like the rest of the Bwim
lines, of the standard gage, namely, 4 foet 84 inches. The
Bwiss are now also bullding meter (303 inches) gage linos,
& width which has been found amply sutficient in many parts
of this country for loeal traffic,

perfecting the invention, so that it
may be properly and fully described

in the complete specification, but also
for obtaining, if needful, the codp-

eRll L J

TWO-STORY RAILROAD CARS FOR SWISS BRANCH LINES.

The carriages are very solldly constructed, and welgh
empty 10 tuns, equivalent to § cwt per passenger, while
they cost $2,250 a pleco, making $34 per seat,
D0 @ OB e—
Grifiths' Propoller,
The trials of the British iron steamer Brulser, with a ons-
ing over the propeller, on Mr, Griffiths' plan, have ylelded

very matisfactory results. Not only In an Inereased speed ob-

eration of capitalists.”
- - -
The 01l Dlagometor,
Professor Palmieri has discovered *

s pow iostrument which he calls &
disgometer, and which s constructed for the rapid examina-
tion of olly and textures by means of olectricity, What the
apparatus will do, Professor Palmlerl detalls thus: 1. It will
show the quality of olive ofl, 2. It will distinguish olive ofl
from sood ofl. 8, It will indicate whether olive oil. although
of the best appoarance, lins been mixed with soed oll. 4. It
will show the quality of seed oils. 5, Finally, it will indi-
cato the presence of cotton in silken or woolen textures.
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$ LIQUID CARBONIC ACID AS A MOTOR.

In the search for cheap motive power, to which inventors
of all classes are more or loss giving thelr attention, the
utilization of carbonic nold gas has been suggested, and prac.
tised to some extent,notably in the propulsion of submarine
movable torpedoes. The Lay torpedo, of which some time
ago we published & doseription, was driven and steersd by this
g8, compressed Into a liquid state.  The advantages offered,
a8 compared with compressed air, are that, by the use of the
liquid,s much larger quantity of motive power can be stored
In the same space, allowing the employmentof smaller and
thicker vossels; and of the gases that may be liquefied, car-
bonle acld can be propared most cheaply and readily., There
are two mothods by which carboole aeld gas may be reduced
1o a liquid stato, first, by the ald of the prossure of the gas
a8 it Is evolved ; secondly, by mechanical comproession. The
first process nocessitates the repeated charging of  reser-
volr, producing a series of condensations ; but in each charg-
Ing & large quantity of gas Is lost, since all that does not
condense must bo blown off in order that the generator may
be refilled. The appamtus is simple but troublesome to

By the second method, which is in every way preferable,
the gas {s compressod, Into a recelver immersed ina cooling
mixture, by a condonsing pump. This plan is that adopted
by the United States Torpedo Station, at Newport,R. L, for
the generation of the large amount of liquid (some 700
1bs.) veeded to fill the flasks of the Lay torpedo. The
apparatus used, while In principle very similar to that
omployed In the manufacture of soda water, is especially
adapted to the work of producing the gas under very heavy
pressures by many novel and lmportans alterations. Its con.
struotion will be understood from the annexed engraving,
which, with the facts given herewith, we oxtract from a
paper propared by Mr. Walter N. Hill, 8. B,, chemist of the

Scientific Qmerican,

Torpedo Station, and published under the ausplees of the
Ordnance Department of the Navy,

There are two genorators, A, so that while one Is in setion
the other may be emptied and recharged. These are of cast
iron,and recelve the marble dust and water, The wheel, E,
serves Lo rotate an agitator within the cylinder, The sul.
phuric neid s contained in the smaller vessels, B, and ad
mitted to the generators by valves operated by levers, a.
C C slmply contaln water for washing the gas. The acid,
admitted from B, actsa upon the marble dust and genorates
carbonic acid gas, which passes up the lead pipe, b, to the
cross, o. To this last are attached & pressure gage, d, and a
tube leading to B, serving to equalize the pressure in that
vessol. To the lower branch of the cross Is attached a pipe
which extends to the bottom of veasel,C, through the wator
of which the gas bubbles up, and finally is led away by
pipe, ¢, to the recelver (G, Inthis receptacle a supply of gas
is kept, from which the pump can draft for & short time, If
for any reasons both generators should be out of action.
Also, If priming oocurs, the material earried over remalns In
the vessel and can easlly be removed. The gage, /, marks
tho pressure of the gas which the pump is taking.

From the receiving vessol, the gas traverses a coll of lead
pipo, H, which Is surrounded by lce water, thence goos
through an empty vessel, I, which catches any forelgn master
carried over, and finally escapes by the pipe,d, to the pump,
The latter resembles in form the Burleigh alr compressor.
The stoam cylinder, J, is 15 x 7 inches, and there are two
comoressing cylinders, & k, of steel, each 24 inches in diame-
tor by 10 inches stroke, provided with stosl plstons In which
aro smull steel valves opening inwards, The rods are driven
by connecting rods and cranks from the orank shaft of the
steam cylinder, and the gas cylinders aro well jacketed, as
shown broken away at K. The gas enters the bottoms of

tho cylinders; and s the valves in the pistons close on the

up stroke, the gas above is compressed and foroed into the
composition boxes, . Thence It passes to an oll drip box,m,
and thence by heavy pipes to the recelvers, M, which are sur.
rounded Ly freezing mixture, the dralnage from which Is
earried to the cell, H.

One of the most fmportant festures of the apparatus is the
supplying of the gas st high pressure,sversgiog 100 lbs. per
square inch, tothe pump, If the gas were drawa from the
generator at atmospheric pressure, it woald have 0 be com
pressed 1o A, its bulk to average 600 Iba., the pressare of
lquefsction ; but if taken &t 100 lbe only w0 A In ad-
dition, the strain on the pump Is grestly dimis

It is estimated that the cost of gas made by the machine
doscribed, under favorable conditions, will not be grester
than 15 cents & 1b,  This mode of preparing the liquid is not
avallable on board ship, nor Is it suitable 0 localities where
fce Ia not attalnable,

Mr. Hill has, however,devised snother improvement, where-
in the use of jee and salt is done away with, and & more
uniform cooling of the receivers obtained. By menns
of an air compressor, airis compressed luto a strong tank at
70 to 80 1ba. per square inch. This is used to drive the
pump, Bya simple arrangement, the exhsust from the
driving cylinder of the Iatter is used to keep the flask, re.
celving the compressed gas, cold, the vessel being placed in
sea water, which may easily be reduced in temperature below
82" Fah.

Liquid carbonic mcid has a tension, at —4" Fah,, of{3223
pounds per square inch, and at 04" Fah. of 1,200 Ibs.
Under ordinary circumstances,the highest tomperatare above
mentioned may be attained, and the correspording pressure
reached, so that the proper construction of vessels for con-
taining it is & matter of considerable moment. After ex-
perimenting, the flasks found most satisfactory were those

made of fine sheet stool (0045 inch thick) in successive layors,

s
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ats nd acylinder, and the last one or

App! riveted. Then all are mado into a solld
er by means of pure tin, which is melted and worked
fnside with the aid of gas blowpipes. The

inches along thebody and 18} inches at the heads. One
flask which was tested to destruction gave way under a pros-
sure of 3,136 lbs. per square inch. The total strains
borne are caloculated as follows: At 1,200 1bs., longitudinal
strain, 19:104 lbs.; tangential strain, 38,800 1bs. At 1,865
1bs., longitudinal strain, 21,781 Ibw.; tangential strain,
44,152 1bs.

Very probably it will yet be found that liquid carbonie
acid will receive many applications ns a source of motive
power. It Lias only to be made cheaply, and it will be ex.
tensively used.

The Palnce Hotel,

Visitors to San Francisco will hereafter be struck with a
new and conspicuous feature in the fave of the young giant
town. Saven stories high, with a base of 06,250 square
feet, at the corner of Market and New Montgomery streets,
now looms up the Palace Hotel. Its huge brick walls are
ribbed from top to bottom with tiers of bay windows, and
spotted like the sides of an ironclad with bolt heads that
clinch the great rods ranaing over and under and through
and through the building, making it a kind of Cyclopean
open work iron safe, filled in and lived with fireproof brick,
where all treasure of human life and Jimb should be secure
against fire or earthquake while the Peninsuls stands. It
is, indeed, to this element of security that we would draw
special attention, while 50 many buildings are going up to-
day in our great cities, which are n disgrace in flimsy and
tawdry pretension, and a danger in their inflammable and
carelessly thrown together materials.

The whole work of constructing this hotel was done by
the duy’s work and not by the piece, and so done carefully
and well. Seventy-one partition walls of brick run from
the foundation up through the roof, and two feet above it,
and theroof is of tin. There are four artesian wells, two in
each outer court, with s tested capacity of 28,000 gallons of
water per hour. Under the center court Is a 630,000 galion
reservoir, with walls of brick and cement five feet thick and
buttressad. On the roof areseven tanks of boiler iron, with an
sggregate capacity of 135,000 gallons. Seven steam pumps
force this water through the whole house by a system of ar-
teries and mains, with 802 outlets in the corridors, provided
in each case with three inch hose, from 10to 100 feet in
length, with nozzles. Under the sidewalks without the
building,there are eight four inch fire mains connecting with
the citr water, by means of which the city engines can, if
found necessary at any time, force water into the hotel
mains.

In every room and passage there is an automatic fire
alarm, by which any extraordinary heat will be instantly
and noisily known at the central office of the hotel ; and six
watchmen will patrol day and night every part of the struc-
ture, and tonch, half hour by hslf hour, at seventy-nine sta-
tions, which will report by electricity and fix the place and
time of a dereliction of duty.

Through the heart of the hotel from top to bottom runs a
fire brick tunnel, within which is a =olid brick and iron stair.
case opening on each floor. In five like tunnels are five ele-
vators. run by hydranlic power, besides six additional stair.
ways from garret to basement. Wood s avoided where
possible. In the construction of kitchen,oven room, bakery,
store rooms, stesm pump room, water heating room, coal
vaults, ash vaults and shafts, and corridors, wood is sup-
planted by ssphaltum and marble, iron besms, and brick
arches. If the Palace Hotel ean burn,the lessons of Chicago
and Boston are lost, and all humsn precaution is vain against
fire in this year of our Lord eighteen hundred and seventy.
five,

Architect J. P. Gaynor was instructed by the owners to
travel and study the best hotels elsewhere before submitting
his plans for the Palace Hotel, and Warren Leland—mine
host of the old New York Metropolitan Hotel, of the Leland
family, famoas as hotel keepers—was appointed lessee of the
house, snd managerof all things. The sunning and ventila-
tion of the 7556 rooms for guests are excellent, every room
opening on the open light, having a firs place, and a voparate
flue of four by gight inches running clear through to the
roof. Every second yoom bas s bath room attached, most
100ms are twenty feet square, and none of a less size than
sixteon by sixteen feet, Two thousand and forty-two venti.
Isting tubes open outward on the roof of the hotel.

Three great eafions or courts, cut down from roof 1o base,
alr and lighten the mountsin building, The centor court
mensures 144 by B84 feet, In coverad with glnss, made brilliant
by the lights of the pillared verandahs surrounding It, floor
above floor; with a tropieal garden, fountains, stataes, an in.
strumental band of musie in the evenings, and & circular car
riage drive fifty.foar feet in dlameter. Opening upon this
* garden floor “ thera s an *‘ arcade promenads,” four yards
wide, with a show window looking on the promenads from
each of the atores under the hotel. Lettar tulbes, pnenmatic
dispatch tabes, and electric bells knit all this miniasore
Palais Royal and the hotel into one body of wonderful life

Ministering to the 1,200 guosts that ean be accomodated
are four clerks, two book keepers, a Frenoh head cook who
1 & brillisnt particalsr star In bis profesaion, five assistant
eooks of rining name, and three specialista—namely, a chief
sonfectioner from Milan, a chier baker from Vienna, snd
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* Muffin Tom " from Now York, an old negro
whose agg muffins and corn bread has made him the aristo-
crat of his race for the Iast half contury from Charleston to
Lovg Branch. The 150 walters are to be negroes also. Forty
chambermalids and a host of Chinese will see that the beds
and bed linen are white and fresh. This is the kind of hotel
we keep in San Francisco.

From China aud Indis and Japan a stream of invalids and

visitors pours yearly in upon this city, the great sanitariom
of the future for the languid orfental world. From the
islands of the pesceful sea, from our own east and north,
from Spanish Awerica, a great host shall make a Babel
of the Palace Hotel, whose builders have not been con-
founded. Its white towering walls, dotted with the gilded
fron bolts that bind the great rods of the building together,
shali be familiar to strange eyes from far lands, The sick
down easter shall abandon his nutmegs of wood and satisfy
his soul with the grapes and the oranges of our Stiate; yel.
Jow aristocrats from Sinm and tawny revolutionists from
Bogota shall join hands and pass the sirup over the steam.
ing triumphs of Muffin Tom.
We have seven big world wonders now: the Bay of San
Francisco, the Central Pacific Railroad, the Big Trees, the
Bonanza, Yosemite, the Geysers, tho Palace Hotel—and As-
sessor Rosenar.—Ocerland Monthly.
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Sclentifie Courtship.
Young Molly mot Chiristopher down by the farm,

With his analysis
And his catalysis
And his dialysis.

What would he do there!

He came down to woo there,

He came down to sue there,

To bill and to coo there,

Not to ill all her soul with aarm.

O ! Belence, 'tis thus that a fair maid you win,

With parthenogenesis
And alterogenesis
And heterogenesis

And other such thiogs;

For Love, ho has wings

And with him he brings

Full many such things

In the ears of fair maidens to din.

* Young Christophor came with his finest brochures,

On trilobites
And troglodytes,
Theodolites
And such delights,

And he said, my dear, these are yours,

Yes, they're yours.

Love may come and love may go,

Sclenoe endures,

The heart 13 a stubborn thing,
And conloal In shape ; -
A remnant which with us we bring
From our ancestral ape.
It drives the blood to Molly's cheeks,
She opens her ruby lips and speaks :
Her mitral valve plays
In the wildest of ways:
Her columna carnen,
Gives her an {dea
By the way that it nots;
And, acceptiog the faots,
Sbe then and there agrees to becomo
The partoer of his sclontific home.
—Jowrnal of Applied Chemistry.

Gorrespoudence.

Steam Boller Phenomena,
To the Editor of the Secientific American :

In your article on this subject on page 108 of your current
volume, you give a very interesting account of the result of
injecting water into overheated bollers. The account Is more
valuable than ususl, for the conditions seem to have been
carefully observed and the results noted ; and although, as
you observe, they seem to be contradiotory, I believe they
cun be explained,

In calore, vis—in heat is force or enorgy This has been
for many yours my maxim; and from this polnt, I will en.
deavor to explain the two phenomena.

In the first case, the boller was sbsolutely dry, and heated
to from 600" to 1,000° Fah., the steam prossure belng 0,
Water waa Injected, and the pressure suddenly rose to 100
Ibs. per square inch. The conditions are then as follows:
An unknown quantity of water is brought In contaot with
an unknown quantity of iron heated to from 600° to 1,000*
Fah. If, now, the arrangement of the Injection pipe and
pump were such that 1 1b. water injected at the first stroke
would come in contact with 0 Ibs. iron heated to 600° Fal.,
the water would absorb the hoat and cool the iron. The re-
sultant temperstare would be 300° Fah. As ench square
foot of the iron in such bollors weighs about 12 1bs., and us
the water injected by the first stroke may, and ususlly would,
come in contact with a much Iarger surface than 1 squsre
foot to each b, of water injected, it Is ovident that the water
would be heated to s higher degree of temperature, and steam
of a higher presxure would be formed. If the quantity of water
injected in wmall, and the hontod surface with which it comes
In contact large, an enormous pressure can be suddenly cre.
ated in n confined space. 1f, on the other hand, the quantity
of water is Iarge, and the surface of the iron with which it
comes in contact small, the water will be heated leas ; and, if
heated below the bolling point, no steam Is formed, as the
Hmit of the eapucity of the water to abworb hoat is not
renched. 1If, thorefore, the first boller were set so that the
Injected water could spread over a Inrge surface, a sudden

and high pressure would be the result ; and if set so that the
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the fame of-r water could come In contact with a small quantity of iron,

that is, lower at the end at which the water is injected, vecy
little pressure wounld be produced, and the heat in the Iron
would be gradually absorbed by the water without any in-
Jurious results.

In the socond case, the conditions were similar, and ““an
independent pump was at hand, and was put on with a full
supply of feed. The steam rose to 20 1bs. by the gage, and
ns suddenly fell, the steam gage indieating s complets or
partial vacuum.” Reasoning from numerous practical ox.
periments, I conclude that, at the first stroke of the pump, &
quantity of water was driven over sufficient surface to hest
the same suddenly, and thus produce the steam pressure in.
dicated by the gage; and the second or subsequent stroke in-
Jected a quantity of water into the steam, and condensed the
same, thus producing a vacuum. If the feed end of the sec.
ond boller wore lower (ay it should be) than the other end,
and the feed pipe entered the end of the boiler some distance
nbove the plate, a full wupply of water would produce this
result.

If Leat be force, a boiler heated to 1,000 Fah. contains an

immense quantity of stored-up energy: and a quantity of
water less than one tenth in weight of the heated fron will
become the agent threugh which this energy is exerted, by
absorbing the heat and being changed from s cohesive
fluid to an expanding gas, and thus exert an enormous and
(if suddenly liberated) dangerous force. When, however,
the same quantity of heated iron is brought in contact with
a much larger quantity of water, the great capacity of water
for heat compared with that of the iron (12 to 100) will ab.
sorb the heat without producing even steam.
Experiments of the above kind should never be attempted,
as it is criminal to thus risk life and property; the fires
should have been hauled in both cases, and the boilers grad.
unlly cooled.

Boston, Mass. Josern A. MILLER.

The Keely Gan.

To the Editor of the Seientific American:

In the communication headed ‘' The Keely Gas,” the an-
thor is Iaboring under some mistakes. I will endeavor to
correct his statements.

He states: ““ It is well known that the molecules of all
substances increase or decrease in size in proportion to the
specific gravity of the substance, the lighter substance con-
taining the larger molecules.” I need hardly say that, if
this were true, and were known to be true, it would at once
dispose of the atomic theory.

As for his experimental proof: If (as I suspect) he uses oil
ns being lighter than water, I am not at all surprised at his
result; for the adliesion of oil to a smooth surface is far
greater than that of water; so that, on pouring on the oil, it
would immediately flow to the glass and cause overflow of
the contents. Your correspondent may try the experiment
of filling two equal and similar glass vessels with oil and
water respectively. He will find that he wiil be enabled to
add more water than oil before overflow. Let him, however,
use absolute alcohol (specific gravity 0'8), and he will find
that, to two similar glassfuls of water, he will be able two
add more alcohol than water before overflow.

In the case of heavy liquids, the heavier the liquid, the
greater the volume which may be added without altering the
apparent volume. Lethim try mercury, aud the result will be
the same as if he had added an equal volume of water.

In his last paragraph he says: “ For it is plain that it
would be impossible for the larger atoms of molecules of the
cold vapor %o pass betweon the smaller molecules of metal.”
However, unfortunately for this conclusion, it is known that
hydrogen penetrates iron, that the products of combustion in
a stove pass through the iron casing, and that gold is per-
vious 1o water,

I do not intend this to be in any way a defence of the Keely
motor., W.B M
Hoboken, N, J.

A Water Motor,
At the Sulzbach Altenwald Colliery, near Saarbrucken,
Prussia, machinery has been established for the transmis-
sion of power from a steam engine at the surface, by a col.
umn of water circulating under pressure, the circumstances
of the case not admitting of the establishment of a direct.
acting steam pump under ground. The mine is sunk 306
yards below the surface. The piston rod of the high pres-
suro engine above I8 connected with the pressure plungers,
oach of ,which plungers is connectoed with the undergronnd
engine by a tube filled with water. The last mentioned en.
gine consists of four pressure pumps arranged in pairs, and
between ench pair is placed the working plunger of one of
the mine pumps.  When the engine on the surface nots, the
power Is transmitted by one pressure plunger through one
water tube to a pair of pressure pumps under ground, and
thence to one working plunger, which elthor aspirates or
forces air, according to its position. The opposite pair of
pumps and connections work conversely, The water In forced
into an sir vessel, and thence through the rising main 303
yurds in hight, in one 1ift to the surface, On the change of
stroke, the water in the cylinder of the pressuro pump rises
in the wecond water tube and follows the retiring pressure
plunger at the surface, the power supplied by the descent of
water In one column being sufficient, with the exception of &
slight allowance for friction, to effect it return in the other.
If the entnract pruses of the ongine at the surface are not too

ing and Mining Journal, from whose translation of the
(German description we condense the above, adds that, at the

Phonix mine in Cornwall, Eugland, an arrangement of slmj

long, tho discharge s practically continuous.  7'%e Bngineor-




OCTOBER 16, 1875.]

Scientific American,

. o e ———

245

e ————————

Iax description, conninting of & plunger attached to the main

engine, connected by a length of tube with & water
pressure engine In another shaft, has boen st work for the
last ten years

PRACTIOAL MECHANISM.
BY JOANUA ROSE.

Nusmss XXXI0L

BORING TOOLA FOR LATHE WORK.

Borlng tools for use on lathe work require to be shaped
with greater exactitude than any other lathe tools, for the
reason that they sre slighter in body In proportion to the
duty required of thew than any other; and as & rule, the
cutting edges standing further out from the tool post or clamp,
the body of the tool Is more subiject to spring from the strain
of the cut. It Is obvlous that, If the Lole to be bured ovut
in a long one, the outting edge of the tool will become dull
at tho end of the hole as compared to what It was at the
commencoment (s romunrk which, of course, applies to all
tools); but In tools, stout In proportion to the duty required
of them, and held olose In to the ol post, the effect of the
slight wearof the cutting edge, due to a finlshing cut, Is not
practically appreciablo, In the case of a boring tool, how-
ever, the distance of the cutting edge from the tool post ren-
ders the slightest varintion In the cutting capability of the
tool suflicient to affect the work, as may be experionced by
boriog out a hole hulf of its length, and then merely exert
Ing & prossure on the body of the tool, as near the entrance
of the hole ns possible, with the flogers, when the size of
tho last hall of the hole will be found to have varied accor-
ding to the direction in which the pressure was placed. As
a result of this extremo sensitiveness to spring, the tool is
apt to spring away from the cut as the boring proceeds, thus
leaving the hole smaller at the back than atthe front end. To
remedy this defect, several very fine finishing cuts may be
takon ; but a better plan is to so shape the tool that its spring
will be in a direction the least linble to affect the size of the
bore of the work.

The pressure on the cutting edge of a tool acts in two di-
roctions, the one vertical, the other lateral. The down-
ward pressure remains at all times the same; the lateral
pressure varies according to the direction of the plane of
the cutting edge of the tool to the line or direction in which
the toal travels: the general direction of the pressure being
ata right angle to the general direction of the plane of the
outting edge, For example, the lateral pressure, and hence
the spring of the various tools, shown in Fig. 148, will be
In each case in the direction denoted by the dotted lines. D
is n section of a plece of metal requiring the three inside
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collars to be cut out; A, B, and C are variously shaped bo-
ring tools, from which it will be seen that A would leave
the cat in proportion as it suffered from spring, which would
increase as the tool edge became dull, and that the cut forms
& wedge, tending to force the tool towards the center of the
work. B would neither spring into nor away from the cut,
but would simply require more power to feed it as the edge
became dulled; while C would have a tendency to run into
the cut in proportion as it springs; and as the tool edge be-
came dull, it would force the tool point deeper and deeper
into tha cut until something gave wsy. Now, io addition
to this consideration of spring, we have the relative keen-
ness of the tools, it being obvious st a glance that (indepen-
dent of any top rake or lip) C is the keenest, and A theleast
keen tool ; and since wrought iron requires the keenest, cast
iron a medium, and brass the least keen tool, it follows that
we may accept, as a rule, C for wrought iron, B for cast
iron, and A for brass work. To this rule there are, how-
over, variations to be made to suit exceptional cases, such
for instance as when a hole terminates in solid metal and
has a flat bottom, in which case the tool, B (slightly modi.
fied towards the form of tool, C), mast be employed. Or
suppose & hole in cast iron to be, asis often the case, very
hard st and near the surface of the metal. Tool, A, would
commence cuiting the hard surfsce and, becoming dull,
would spring away from the cut in spite of all that could
be done to prevent it; while tool, B, would commence to cut
both the Lard and the soft metal together, the cutting edge
woaring rapldly away where it came into contact with the
hard surface of the metal; and thess conditions would, in
both cases, continue during the whole operation of boring,
rendering it difficult and tardy. But if the tool, C, were
employed, the point of the teol would commence cutting the
soft part of the metal first, and would undermine the hard
-ﬂmlnd(tmﬁopm)h-knmmdo!mmu
away, as shown in Fig. 144, in which A represents a piece
of metal to be bored, the bore being hard to the depth of
the dotted lines, B. C ls the tool shown as it would com-
mence to cut, and also s it would operate while in full ope-
mtlon, After the hard surface is removed, tool B, in Fig.
148, may be employed to finish the boring, the point being
ground a little more rounded. The objection to tool, C, in
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Fig. 143, for employment upon cast tron or brass, Is that, in
consoquancs of (s excessive kectuness, 1t Is liable 0 jar or
chatter. Tool, B, In Fig. 148, may be given wp rake and em
ployed to cut out & square corner, or it may, if not ground
o keon, be used upon brass; bat it is liable, In such case,
to jar or chatter, unless the top face ls ground away, Here,

then, we come to the conslderstion of top rake, that is, the
shape of the wp face of the tool, our previous remarks hav.

Fuy

ing had no reference to that part of the subject. The appli-
cation of top rake or lip to a boring tool lessens the strain
dus to severing the metal; by preseoting s keener cutting
edge, it lessens tho tendency to lateral spring, and increases
that to vertical spring, and is beneficial in all cases in which
it can be employed. Upon wrought iron and steel it is in-
dispensable; upon cast it may be employed to a llmited de-
gree; and upon brass it Is inadmissible by reason of its caus
ing the tool to elther jur or chiatter, In Fig, 145, B repre.
sents asection of the work, No.
1 represents s boring tool with
top rake, for wrought iron, and
No. 28 tool without top rake,
for brass work, which may be
also used for cast iron when
the tool stands a long way out
from the tool post or elamp, un-
der which circumstances it is
lisble to jar or chatter. A tool
for useon wrought iron should
have the same amount of top
rake, no matter how far it
stands out from the tool post;
whereas one for use on cast
iron or brass requires to be the
less keen the further it stands
out from the tool post. To take s
very smooth cut on brass work,
the top face of the tool, shown
at 2 in Fig. 146, must be ground
off, as denoted by the dotted
line.
5 We bave now to consider the
most desirable shape for the
corner of the cutting edge. A
positively sharp corner, unless
for a special purpose, is very
undesirable, because the ex-
treme point soon wears away,
leaving the cutting qualification of the tool almost destroyed,
and because it leaves the work rough, and can only be em-
ployed with a veny fine feed. It may be accepted as a gene-
ral rule that, for roughing cuts, the corner should be suffi-
ciently rounded to give strength to the tool point; while, in
finishing cuts, the point may be made as round as possi-
ble without causing the tool to jar or chatter., Now, since
the tendency of the tool to jar or chatter depends upon four
points, namely, the distance it stands out from the tool post,
the amount of top rake, the acuteness or keenness of the

general outline of the tool, and the shape of the cutting cor.

ner, it will readily be perceived that considerable judgment

Is required w detarmine the most desirsble form for any
particular conditions, and that It s only by understanding
the principles governiog the conditions that & tool o sult
them may be at once formed. In Fig. 146 will be found the
various forws of boriog tools for ordissry use. No. 1 Is for
use when the conditions adwit of » heavy cut on wrought
lron,  No, 21s for use on wrought lron when the tool stands
%o far from the tool post as to be necessarily subject to
spring. No. 8§ 1s 10 cat out & square corner st the bottow of
» hole In wrought lron.  No, 4 ls for taking out & henvy cut
in cast iron. No, 6 Is for taking out » finlshiog cut jn cast
iron when the ol is proportionally stout, and henes not lis.
ble to spring or chatter: the polat belag fias, the cutting be.
Ing porforimed by the front corner, and the back part belog
adjasted to werely serape. No. 0 Is for use on cast iron un-
der conditions lu which the tool Iy lable to jar or spring. No.
7 is for taking out heavy cuts in brass when the conditions
are favorable, No, 8 is for brass work, either roughing out
or finlshing, when the tool stands far out from the tool post,
or is ulight in proportion 0 its duty. No. 9 is for taking cat
a sharp corner in brass work. No, 10 is an end view of No,
7.a8d No. 1l an ond view of Now. 8 and 9. The wols for
wrought iron will answer equally well for steel or for copper,

An inspection of all these tools will disclose that the tool
point Is more rounded for favorable conditions, that is, when
the body of the tool Is stout, and the cutting edge Is not held
far out from the tool post ; that, to prevent jarring, the point
of the tool is made less round, which Is done to reduce
the cutting surface of the tool edge (xines it is apparent that,
with a given depth of cut, the round pointed tool will pre-
sont the most cutting edge to the cut); and that, to further
prevent jarring or chattering, the leading part of the cutting
edge 1s ground at an angle; while, as another precaution
against that evil, the geseral form of the tool is varied from
that of tool, C, In Fig. 143, towards that of tool, A, in the
same figure; while for brass work, no top rake or lip is em-
ployed, but the tool is beveled off to suit those cases in which
it is liable to excessive spring. It Is obvious tha: the
feed may be coarser for a round-nosed than for a more acute
tool,and that, the rounder the nose, the smoother the cut (with
the same rate of feed) will be,

All boring tools for heavy daty may be hardened right out,
that Is, not terapered at all, while those slight in form at the
cutting edges should be tempered to s straw color.

The side faces of the tool marked A, inboth views of Fig.
147, may be beveled just sufficiently to well clear the feed of
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the cut when used on wrought and cast iron, and ground fur-
ther back, that s, with more angle, for use on brass, espe-
cially if there is a tendency to jar or chatter. The straight-
er, however, these side faces can be kept, the better the cut-
ting edges are supported by the metal behind them, and the
longer they will stand without regrinding. When boring
light brass work, it is well to hold a brush near the entrance
of the hole, to prevent the turnings from fiying aboat the
shop; while cutting tools for outside brass work may bave a
split leather washer forced over the body near the cutting
end for the same purpose. After a plece of brass or cast
iron work has been bored and taken outof the lathe, and is
found on trial to fit a little too tight, it may, if it is difficult
to chuck it true again, be eased by a half round scraper, as
follows: Take an old half round smooth file and grind the
edges at an angle, as shown in Fig. 148, B forming the cut-
ting edge. Then rechuck the work in the lathe as nearly

A
> e —— R —— e _te
MHS.M
/ SECTION AT A ¢

true as possible, and revolve the work atsuch a speed that
the scraper will cut at about 380 feet per minute ; then apply
the scraper by hand in the position shown in Fig, 149, A A
representing the work revol-
viog in the direction denoted
by the arrow, and B the scra
per shown in section. If the
flat face and the beveled edpe
of the scraper is groand trae
and even, and care is taken in
using it to take out the metal
only where required, this toal
will perform excellent duty
and cut very smoothly. 1t may
be also used to advantage to
ease out by hand the narrow
places of a hole that is oval, or the small end of one that is
taper and requires to be made parallel. The smoothness of
its work is much lmproved by smoothing its edge upon an oil.
stone, Here it may be well to state that the application of
an oilstone to the cutting edges of a boring tool increases
its tendency to ohatter; if, therefore, & hole requires to be
made unusually smooth, the tool must be given less top rake
and may then be ollstoned. In many cases a tool may be

prevented from chattering by holding It with the fingers aa
near the entrance of the hole as possible.




~ IMPROVED TIRE.UPSETTING MACHINE,

* Wo fllustrate herewlith a new machine for upsetting or
ahortening wagon tires or fron bars. It may be operated by
‘one man, and is o constructed as to be eapable of doing the
‘heaviest work without danger of breakage or strain in any
part, It is quite simple and may be secured on any conve.
nient support.

The stand, which may be of wood or iron,
hins on each side iron straps, which support the
stationary head, A, and guide the hinged head,
B. The stationary hoad is also attached to
the end of the stand, and both heads are placed
across the bars. O, Fig. 9, is a flange on each
head, against which the adjusting blocks, D, are
placed. E and F, Fig. 1, are griping jaws, pi-
voted one on esch head, and provided with lever
handles. Said jaws are connected by a jointed
bar, G, so that by operating jaw, E, the power
is applied to the jaw, F. The last mentioned
jaw strikes the tire, I, first, griping the same;
and the power being continued, the jaw, E, relzes
the tire also. The tire being in a heated stato, is
firmly held between tho jaws by the operator,
$0 that it can have no longitudinal motion, With
his left hand, the operator then grasps the cam
lover, I, and forces the movable jaw and head to.
ward the other jaw. This causes the jointed bar,
@, to turn outward on its hinge, and completes
the operation of upsetting the tire. J is the
anvil, which is fastened between the jaws, and
on which the tire rests. As soon as the cam le-
ver is applied, the lever of the griping jaw, E,
may be released, so that the right hand of the
operator is at liberty to use a hammer in order to
press down the tire in case it bends upwards
from the anvil, asmight occur when the tire is
a light one, or foapply both handson the cam
lever, so obtaining a better purchase for upse;-
ting & heavy tire. The back movement of the
movable jawand head is produced by the spring,
K.
Patented through the Scientific American Pa-
tent Agency, March 10, 1874, by M. Schou. For
further particulars address Messrs. Combs &
Bawden, sole manufacturers, Freehold, N. J.

HENNAMAN AND SHAW’'S BOILING POT.

The accompanying illustration represents a new cooking
utensil for boiling, so constructed that two kinds of vegeta-
bles, etc., may be cooked in it at once, without mixing.
Housekeepers who find it necessary to economize space on
their ranges or cooking stoves, or to whom it is an object to
facilitate their culinary operations, will doubtless appreciate
the advantages offered. An ordinary iron pot forms the outer
vessel. Inside is set a perforated holder, A, in which the
articles to be cooked are placed. On each side of the holder

is & vertical flanged groove, and in said grooves is held a de.
tachable perforated disphmgm, B. On top of the latter is
hinged s semicircular cover, C. Two kinds of vegetables
may easily be prepared, one on each side of the diaphragm,
and by turning the cover, C, successively over each side, and
holding it with the hand, the separate chambers may be
emptied without mingling their contents. Tho two compart-
ments are easily thrown into one by removing the diaphragm.

In cases where & large amount of cooking Is done, it is
proposed 1o make the vessel, A, rectangular, and to divide it
into seversl compartments, by s numberof diaphragms.

Patented July 27, 1875, o Messra. William H. Hennaman
and Willlam F. Shaw, Jr. For further information address
the lsat mentioned inventor, 10 Soath Chestor stroet, Balti
maore, Md.

Sclentific Apparatus Exhibition,

The British government intends to have an exbibition of
sclentific apparstus, to be held at Bouth Kensington, Lon
don, In 1576, the present arrangements being that it Ia to be
opened on April 1. The Committee of Counecil on Fduea
tion, Belence, and Art Department have just lssaed & kind of

Seientific Jmerican,

aro omployed for sclentific research, experiment, and pupil
tenching. It isalso intended to include matters that will
{llustrate the progreas of Science and its technical applica-
tions, with others of a more special kind, but of general inte-
rest and value. In cases where original apparatus, ete., can-
not be sent, models, drawings, and photographs will be ad-

SCHOU'S TIRE-UPSETTING MACHINE.

mitted. In certain cases apparatus may be arranged in such
successive order that the steps of sclentific investigation
may be readily followed. A valuable provision will be that
of, as far as found practicable, systematically explaining and
illustrating the use of the apparatus, ete. The committee
appeal to those institutions or individuals who possess instru.
ments, ete., of historic interest to lend them. The entire
exhibition will consistof eighteen sections, embracing arith-
metic, geometry’ measurement, kinematics, statics, dyna-
mics, molecular physics, sound, light, heat, magnetism, elec-
tricity, astronomy, applied mechanics, chemistry, meteorolo-
£y, geography, geology and mining, mineralogy, crystalo-
graphy, ete., and biology. Instruments representing each
of these subjects will be shown. The committes selected to
carry out the object of the exhibition embraces some of the
most eminent men in each department above named, the en-
glneering branch being specially well represented.

IMPROVED METALLIC COLUMN.
What with the extension of one elevated railway already

in existonce, and the construotion of new ones in New York
city (theso projects being most favored just now as the solu

syliabus, indicating the articles that will be sdmissible, The
exhibits are w0 Include such Instruments and spparatus as
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falr probability of their being undertaken) the attention of
ongineers will ere long be directod to the determination of
the simplest and strongest methods of erecting such struc-
tures. Iron, in most cnses, will be the material employed for
the supports of the raised track, so that wo may expect that
all the various modes of building hollow columns of that
metal, now in existence, will be subject to careful
scrutiny, and perhaps to nctual tests for strength,
ete. The invention which we illustrate, in the
annexed engravings, belongs to the above catego.
ry, and therefore possesses a timoly interest, Itlg
& new segmental metallic eolumn which is both
simple and strong, and offers excoptional facilities
for splicing. A perspective view is given in Fig,
1, and transverse sections in Figs, 2 and 8. The
sides of the column consist of four or more rolled
plate segments, A, having a flange on these outer
edges. These flanges, as shown in Fig, 8, are
thicker at their outer portions than at their bases

Their inner sides are straight and outer sides be

veled. When two of the segments are brought to-
gether to form a column, wedge-shaped blocks, B

are placed between the beveled sides of the flan-
ges, 80 a8 to hold the segments a suitable distance
apart. Headed sorew bolts, €, are then passed
outward through the blocks, between the flanges,

and through clamps, D, Fig. 2, which fit over and
entirely cover the flanges on the ontside. By
screwing up the nuts, the wedges, B, are drawn
in between the segments so as to force them apart
and thus cause the clamps, D, to grasp thesides of
the flanges, holding them very firmly together.
In order to save the material, the wedges may be
made as short as possible, while the clamps may
either be constructed the full length of the co.
Jumn, or in short sections like the wedges. By
properly clamping over the main body of the co-
lumn, one of the segments may be removed, when
the structure is in position in a bridge or bnild-
ing, 8o that the interior of the column may be
painted as often as ig necessary.

Splices may very easily be made by allowing
the clamps to extend from ten to twelve inches be-
yond one set of segments in order to grasp the
flanges of another set. The clamps are rolled,
and the wedges are castings. In putting a column together,
the wedges are all attached to the clamps with nuts slack,
then slipped lengthivise over the flanges, when the nuts are
finally tightened.

Patented August 81, 1875, For further particulars address
the inventor, Mr. Charles H. Leidy, Norristown, Pa.

THE GRANGE FARM MILL.
To save one tenth of all the grain used on a farm orin a

stable is no small economy ; but the inventor of the device
illustrated herewith belleves that such saving may be effec-
ted through the use of a simple and well made mill (proper-
Iy nctuated by horse, wind, water, or some other cheap pow-
er that Is everywhere avallable) for grinding the corn, oats,
barley, and other cercals fed to the cattle and horses
Such a mill, suitable for all such purposes, he claims to
have produced. Its form and construction will readily be
comprehended from the illustration, rendering detailed de-
scription unnecessary, It is strong and compact, and is pro.
vided with » convenlently loeated driving pulley, to which
the power isapplied. The grinding plates are self-sharpen-
ing and will last a long time, costing but little to replace
when worn out,

The inventor adds that any ome having any kind of
power at his command will find the mill & good source of
income, {f the machine be used for grinding wheat for oth
ors.  Any one owning & horse which ix idle a portion of the
time might thus utilize the animal for lght and profitable
Inbor,

Patented through the Sclentific American Patent Agency
For further information and for mills, address Mr. H, H,
Swift, Millbrook, N. Y.

tions of the rapid transit problem, and hence there being a
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THE GREAT SPOTTED IRIS.

The family of iridaces are renowned for thelr graceful
boauty, from the wild iris, commonly called blue flag ( fewr
da luce, flowr de Louis, tho armorial devics of the kings of |
France since Louls VIL's time) to the great spotted iris, of
which we horowith glve an engraving., The irés sersicolor
I n widely distributed plant, Its lowers (on stoms somotimes
8 foet high) boing visible In damp places In early summer;
the root of this plant is diuretie and eathartie, and Iy pre-
pared for medieal purposes by sowe pharmacists. There is
also a yollowish or reddish brown specles, {. cuprea, common
in Mlinols and other States. The well known orris root of
the drug stores is the product of i. Florentina, §.
pallida, and i, Germandea, which grow wild in Eu.
rope.

Iria susiana, the mourning irls, as it is sometimes
called, hen fowers very large in size, dotted, and
striped with purple on & gray ground. In northern
ollmates it noads to be protected in winter, Belng
one of the vory finest of the genus, It will well
repay the amatsur for his care and attention ; and it
n readily hybridized, many varieties having boeen
produced which are only looally known and have
nover been classified by botanists, Another kind
woll worth attention is the iris Persica, the blossom
of which is of a pearly white hue, exhaling & very
dolicate porfume. This latter is well adapted for
Indoor growth.

Our engraving shows an unusually fine specimen
of & susiana, grown in the gardens of the Arch.
bishop of Canterbury, England ; but the blossom is
three times as large as we have represented it. The
best way to grow these beautiful Sowers s in a
large isolated bed, oval or circular in outline. The
soll should be rich and open In texture, and well
drained, for the sake of a few of the more delicate
spocies; most of the kinds grow freely enough in
stiff, coldish soll. The plants vary in size from i,
pollida and i. ochroleuca, 3 or 4 feet high, down to
some not 6 inches high, as i cristata. They vary
strikingly in color and markings too, so that an at.
traction of no mean order is a well planted and well
arranged mass of irises alone, A few of the finer
Ulies, however, may be placed among them with
good effect ; and round the margins, in early spring,
bulbous flowers may be dotted.

-
Rokitansky's Farewell Address.

On the 16th of July the distinguished anatomist
and pathologist Rokitansky delivered, in the Uni.
vorsity of Vienna, his valedictory address before
retiring from the professorship. It is a vigorous
and thoughtful production, rich with the wisdom of
wide experience. He entitles it his ** Legacy to his
Scholars.” Various questionsof the day are touched
upon, One of his warnings is against sdmission of
woman to equality with man; another, agalnst an
excess of competition in life; and s more urgent one,
against modern individualism, which shows itself
in the ruthless pursuit of personal objects, and in
the readiness with which the ethics of the day excuse all
manner of wrong-doing, out of & misplaced sympathy, or a
belief that nothing is in itself bad.—Mediecal and Surgical
Reporter.

CUPRESSUS NUTKAENSIS,
The northwestern shores of this continent, especially in

CONES AND LEAVES OF CUPRESSUS NUTK AENSIS.
the viclnity of Nootks Bound, Observatory Inlet, and the
Island of Bitks, are the exclusive habitat of this remarka.
blo species of cypress, When the late Dr, Fischer first saw
it, he noted It down as & thujopeis, 5o much does it resemble
that gonus in habit aod follage. Lator suthors, however,
prominent among whom s Mr. Gordon, have determined

Scientific American,

| in the sub.order chamacypards, which in distioguished from

eupresns proper by baving only two seeds under each scale
of the cono, whoreas the true oupressus has several. In St
Potorsburgh the young plants have been ralsed in the open
air, & sufllelont Indleation of thelr hardiness. Under favor
able conditlons, the tree attaing in its native habitats s highs
of 80 1o 100 feat, with a bole of over 4 feet in dinmeter, per.
fectly stealght, and covered with a smooth, soft, dark colored
bark. The branches spread very much, and are sub.divided

Into & vast number of smallor pendent ramifieations, which
in old treos are thickly covered with a highly aromatic resin

The leaves, in shape, armogement, and

ous exudation,

THE GREAT SPOTTED IRIS.

color, bear a remarkable resemblance to those of thujopsis,
being a little brighter, perhaps, and with somewhat less of
bluish reflection. The cones (of which we give an illustra

tion) are solitary, almost sessile, or borne on very short stalks,
and are covered with a glaucous pubescence ; they are aboat
the size of large peas. If a twig or branch of this treels
broken or bruised, it exhales a very powerful balsamic odor,
and the wood, which produces white and soft timber, also
yields in great abundance a very aromatic gum, which, in its
appearance and scent, has o strong resemblance to Canada
balsam. The tree is, on account of this property, known on
the continent as the sapin arematigue.

CALADIUM CULTURE,
The caladium is undoubted)y one of the most ornamental
and sttractive of our fine folinged stove plants, and few con.

CALADIUM DELLEYMEL AS A VASE FLANT,

that the tres i most properly classed smong the eupressinee,
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undergrowth 1o those who have never been in tropical re-
glons, This plant is not difficult to grow to perfection if It
is treated Jiberally, and care taken to prevent the plants get.
tUng a check at any time, which in almost certaln 1o arrest
the dovelopment of the leaves befors they have astained
tholr fall wize ; and no satisfactory growth Is made after that,
The roots should bo shaken out earefully about the begloning
of March, and the largest selocted and potted, two, thres,
four, or more In & pot, sccording to the size of the bulbs and
the varioty. Large single roots of ¢, esowlentum will some.
thues require & 12 or 14 inch pot at the first; while the little
argyrites, when grown for neat specimens, will only want &
8 or 4 lnch pot for a number of its little bulbe at the
first shift. The pots should be earefully crocked,
but pot too deeply, and a soll consisting of two
thirds light turfy loaw, one of well rotted leaf mold
and cow dung, and s considerable addition of silver
or common clean river sand, sccording as the loam
Is light or heavy, will sult them well. The bottom
Iayer of soll may be made moderately firm with the
fingers; but, on the whole, they should be rather
loosely potted, secing that long fleshy roots, that
give masvive leaves and not flowers, are what should
bo encournged. After potting, they should be plunged
in a bottom heat of sbout 757, o begin with, o &
stove or warm pit, and very slightly watered at first
—or, indeed, not at all for a time, if the bulbs have
been dried off during the winter, in which case they
are exceedingly apt to rot off as scon as committed
to the moist soil again. The roots will grow faster
than the leaves st first: but when the first leaves
do appesr, the plants may be coplously watered, for,
though the ealadiam is not an aquatic, it delightsin
abundance of moisture. As regards top heat, a geo.
neral and molst stove temperature will suit them
well, according to the season of the year, and they
must be kept in & good light, not far from the glass,
and subjected to a free circulation of warm air, and
shaded carefally on sunny days with thin canvas,

In potting, see that the roots are not disturbed in
the least; only remove the crocks. Pot carefully,
leaving plenty of room for watering, and restore
the plants to their former quarters, until they have
got established, when they may be moved into the
plant stove or house where they are o be displayed
during the summer. Here they must pot be neg-
lected, or be allowed to become dry or shaded;
they must have room, light, and air, and frequent
waterings with weak liguid manure. With this
treatment they will grow apace. Any flowers they
throw up must be pinched out at an early stage,
faded leaves cut off, and everything done to keep
up and prolong a vigorous growth until the plants
show a natural disposition to go to rest in autumn.

—_——ew— —————
THE FLAMINGO PLANT,

At a recent exhibition of the Royal Botanie So.
clety, a vigorous specimen of the fiamingo plant,
anthurium scherzerianum, bearing four remarkable
large spathes, was exhibited. Our illustratioo,

sketched at the time when it was exhibited, will give our
readers some idea of the appearance of this large-spathed
variety, which, for healthy luxuriance, we bave never seen
exceeded. The broad flat spathes were fully 5 inches in
length and 44 ioches in breadth, and attracted much atten-
tion. In colorthese spathes were not so brilliant as those

%
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THE FLAMINGO PLANT.
of some of the other varieties exhibited on that occasion ;
but porhaps spathes produced under more favorable clrenm-
stances, as rogards weather, may be brighter. Like all other
cultivated plants raiwed from seed, this anthurium is very
variable in color: and this variety is now augmented by the

voy a better idea of the luxuriance and splendor of tropical

introduction of a whitish-spathed kind,
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rubber is Inserted in the pipe. The sack or ball is placed in
an onlargement of the pipe and so gaged as not to stop the
incrense the enorgy of | flow. A continuous tube, of the same material and contain-
the blast, or its effec | Ing air, Is also arranged in the water pipe.
tiveness may be aug- ARRO-STEAM BOILERN,
mented by gas, genera- [ pon; o4 gero.stoam boiler, which i represented in Fig,

Seientific American,

motion of the vessel, assisted by other power, if necessa
The motion may bo made to work an air pump to

Fig. 4.

desoribed, solected from | ry,
‘Moohanieal Dictionary,” published by
1 & Co,, of this city, have been grouped
o which the atmosphbere is, by some
b into employment. Inone case it is used as
of transmitting power, In mnother it is mingled
, adding to Its expansive forcs, and so through
fety of Interosting instances,

CALLES' AKRO-DYNAMIO WHERL,

ted by chemical m“:' 5, is 0 constructed that an incoming charge of air iy con-
in the chamber, T ’° ducted to the furnace and made the means of maintaining
chamber, D, has airf ., . iion under prossure. The furnnce In airtight, and
the volatile results pays through the steam boller, are washed

Fig. 8.

Bevan's Airs Cushion for Pipes, spaces, B, communiea-
ting by valve, ¢ o', ou each side of vhe dividing plate, a, with

This s & curious Invention, by which compressed air is | thy blast whistle, J. dd’ are vacuum whistles, which act
! Fig. 1,

altornately as the chamber sways in one direction and the
other, supplyiog air to that side of the chamber which is
abandoned by the water. The fuonel, G, Is the means of

supplylog the chamber, D, with water,

HAGUE'S ATMOSPHERIC IAMMER,
shown In Fig. 8, is so constructed that the helve of the ham-
mer I8 raised by the pressure of the atmosphere beneath a
piston above the helve, the air being exhansted frcm above
the piston by meaus of a pump. The hammer falls by its

Fig. 5.

Cuiles™ Arrodyirodynamic Wheel.

made to transmit the power. It consists mainly of a wheel,
Fig. 1, fitted with buckets, similar to those in aoy ordinary
water wheel and complotely immersed in a tank filled with
water. The wheel carries a toothed inner rim which works a
pinion on the transmission shaft. The air is introduced un-
der the bottom of the wheel, through a curved pipe. The
sir thus blown into the buckets has naturally a tendency to

Fig. 2.

Cabell's Armospheric Alarm-Wiistle,

1‘4 - g
Dennett's Aive-steam Engine.
own weight when airis admitted above the piston. This last
is done automatically on the piston reaching the end of its
up stroke. An

AIR CUSHION FOR PIPES
is represented in Fig. 4. The object is to avoid the jar

Ountler’s Anesmometer.

and pass fully saturated to the cylinder. The expansive pow-
er of combined heated air and steam is, therefore, used to
drive the piston. a is the outer shell of the boller, b is a
cylinder forming the fire box and ash pit, placed therein and
entirely surrounded by water, The tube, o, is connected to
A blower, and has two branches, one, d, admitting air to the
firo box, the other, ¢, to tho ash pit. 7/ aredampers in each
branch. The smoke and heated air escape by the passage,
g, which is covered with a valve, A, so that the gases, ete.,
are compelled to pass through water, thus becoming washed.

gsin the surface of the water with a force equivalent to the
weight of displaced water, and this upward tendency causes
the rotation of the wheel, and at the same time brings back
the discbarged buckets successively before the pipe orifice.

In a practical test of thisinvention, it was found that 83 per | \pich occurs when a column of water in motlon is suddenly
cent of the power of the 9} horse power blowing engine was |\ rogted. Asa means of imprisoning the air which is gra.

& Is the pipe leading to the engine. [is the feed water pipe.

Tunger's Seeame Generalor.

m ix the fuel pipe, having & hopper, n, and closed by two
valves, 0 and p. When the engine is set to work, it forces
air into the furnace both above and below the fuel at each
stroke, which, having no vent to escape but at the valve, A,

thus transmitted to the wheel, and this through a pipe 510 dunlly absorbed in the water, and thus allowing the latter | acoumulates in the furnace until its pressure somewhat ex-

feet long having 14 elbows.
CABELL'S ATMOSPHERIC ALARM WHISTLE,

represented in Fig. 2, isused as a nautical alarm
to warn ships from shoals or dangerous coasts, It
is sounded by the alternate eduction and indaction
of uir from and into an annular chamber, which is
partially filled with water, and oscillates by the

to contract and expand when the jar comes, a ball of india

Fig 7.

Hague's Atmesphoric Jlammer.

coeds that of the steam upon the valve, A, when the latter is

lifted and, the hot alr, as before described, mixes
with the steam.

Tanger's steam generator is represented in Fig,

. 6. Theair is injected Into the pipes D and I, by

7 77 means of a force pump, and, after being heated

while passing through the convolutions of the

Fig. 0.

Warsop's Aere Meam Bugine Dodler,




OCTOBER 16, 1875.|

plp;, FandJ, is foreed into the boller by nipples, as shown
at K,

Warsop's nero.steam boiler, shown in Fig. 7, Is started by
steam o the ordinary manner. A single-scting air pump,
worked from the crank shaft, compresses air to a little more
than the boiler pressure, The air then passes through a
long circuit of straight and coiled pipe, which travorses the
exhaust conduit, makes several spiral coils In the chimney,
then descends at ono side of the fire box, Is exposed to the
fall fire, and finally passos by a valved opening Into the
bollor at the bottom of the water spaco. Tho alr wsonpos
into the water through porforations in the pipe.

Fig. 8 represents

OSTLER'S ANEMOMETER,

an Instrument intended to measure the force of the wind,
and hence one of the most necessary alds to the meteorolo-
gist. The device Is considered to be one of the most perfect
yet invented, as It not only denotes changes in the force and
velocity of the wind, but keeps a record of the same. The
esseatial part is a plate, baving its face constantly pre.
sented to the wind, by a set of vanes, at right angles to it.
The force of the wind on the plate causes it to move an arm
carrying & pencil, which makes a mark on a sheet of paper
ospecially ruled for the parpose, having separate compart-
ments for registering the force and duration of the wind, and
a third to show the amount of rain. The paper s slowly
moved by clockwork. The pencil approaches or recedes
from the edge of the paper, ns the wind varies in force,
while a similar pencil attachment, to an arm connected by &
spiral worm and nut to the gulde vanes above mentioned, ro-
gisters the direction of the wind in the center compartment,
The rain gage is attached to a bent lever, also carrying a
pencil, which is drawn toward the center of the paper as the
gage becomes filled with water, thus indicating the amount
of rain. When the gage is completely full, it tilts, empties
itself, and the record commences afresh.

THE AETHRIOSCOPE

is another meteorological instrument, and is designed for
measuring the degrees of cold arising from exposare under
different conditions of the sky. As represented in Fig. 0, a
highly polished metallic cup or concave mirror is placed
upon a pedestal, and a differential thermometer is arranged
within it, so that one of the bulbs of the thermometer shall
be exactly in one focus of the mirror, The other bulb, being
not in either focus, is not affected by the pulsations, the
effects of which on the cup are concentrated upon the first
bulb, the air in which baing suddenly contracted upon its
exposure to a clear sky, the liquid in that branch of the stem
is caused to rise. The cup is kept covered with a metal
plate, except at the moments 2! observation.

Alarming Spread of Trichinosls,

The Transactions of the Indiana State Medical Society,
1875, contain a report on trichinosis, by Dr. George Sutton,
of Aurors, Ind., which contains the following alarming ob-
servations :

From microscopic examination of pork killed in Soutb-
eastern Indisna, we have found from three to sixteen per
cent of the hogs affected with trichina, the number of hogs
diseased varying greatly in different localities.

““That over five millions of hogs are slaughtered and
packed in the Westera States, not including those which are
put up for family use by the farmers: that if four per cent
of this pork is diseased, which we believe to be a low esti.
mate, we have two hundred and twenty-one thousand four
bhundred and eighty-four diseased hogs put annually upon
the market; or, at an average of two hundred pounds to the
hog, forty-four millions two hundred and ninety six thou-
sand eight hundred pounds of diseased meat, every ounce of
which, under favorable circumstances, is capable of producing
disense,

““That from the cases of trichinosis that came under our ob-
servation, and the post mortem exsminations, and the effects
upon the dog that was fed on the diseased meat, we have
come to the conclusion that ninety per cent of disease pro-
duced from eating trichinous pork appears either as gastro-
entiritis, or as & diarrhon or dysentery, and not more than
ton per cent as the fully developed form of trichinosis, in
which the muscular system bocomes affected,

* That as diarrhoea, dysentery, and enteritis rank high ns
causges of mortality in the United States, these diseases cans-
ing thirty-one thousand one hundred and fifty-three deaths in
1870, as shown by the lnst consus reports: and as we have
seen that a large amount of trichinous pork, capable of pro-
ducing these disesses, is among the principal articles of food
in our country : we think it more than probable that trichine
have & much greater influence in the etiology of this cluss of
disenses than has been recognized by the profession.

“hat it is highly probable that, when the fact becomes
more generally known that so Iarge a percentage of pork is
swarming with trichinme,capuble of producing disense, it mny
have an effoct upon the use of this meat, and consequontly
affect the sale, to some extent, of onoof the principal articles
of commerce in the West."

F Messns. Vorxey W. Masox & Co., Providence, R. 1., havo
boen regular adyertisers in the BOIENTIFIO AMERICAN for a
number of years. In a business lotter from them a fow days
ago, they make the following unsolicited statement: “Our
advertisging in the BorestTivic AMERICAX has boen most pro-
fitable of any, owing to ity ciroulation among the best clasa
of American manufacturers and mechanlos, as woll as man-
ufaeturers in other countries, In n recent trip to Europe, the
writer found it was taken rogularly and referred to, for im.
provements and purchasing, by the most extensive manufac-
turers sbrosd.”

Scientific American.

—————
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Night from Selonce,
Dr. Wm. Hunt,in the Philadelphin Medical Times, Myn
A man recontly walked Into my office with a freedom that
suggested nothing about eyes, and sald: “* Are you Dr. Hant?
I have never had a good look at you, and wish to see you
I am hero on business, and s going away to-night, 1 owe
you much, and will nover forget you; bt may be you can
do something more for me, Do you remember S, of 11.
linols, upon whose eyes you operated at Wills Hospital in
IH68 Y"1 sald, ** Cortalnly I do. Well,"” sald ho, * I am
the man."  Now, I am not going to relste Liere nn ordinary
cnse of successful cataract operation; but the history In this,
8. was the son of a farmer; was foarteen years old whon he
was brought to Wille, He was practically blind from birth,
There is some discrepancy in statemont as to the early con-
dition of his eyes; but, at all events, he had no recollection
of over having seen. He was healthy in other respects ; had
never been toa school for the blind, but was bright, as people
usually are who have to feel their way through the world.
Dense white capsular cataracts occupied the pupils of both
oyes, There was great nystagmus or oscillution of the oyer
balls, The boy was etherized, and 1 performed extraction,
muking the cornenl Inclslons with n lnnce-shaped kolfe, and
remoying the cataracts with the fine hooks and forceps of
the eye case,

The bodies of the lenses, if there had ever been any,wore
ubsorbed, ns the opaque materinl seemed to be merely thick
membranons substance,

The boy did well, the wounds healing nicely: but when
we exposed him to light we found that we bhad s veritable
Casper Hauser to observe! He was a grand confirmation of
touch being the master sense, and theonly one by which we
originally establish our relations with the external world.

He could have given a direct answer to the question of
Molyneux to Locke: ** Whether a blind man who has learned
the difference between & cube and a sphere by the touch can,
on being suddenly restored to sight, distinguish between
them by the aid of the newly acquired sense only?" Locke
answered, theoretically: No! S. answered, practically and
decidedly: No! He obtained no knowledge at first, by the
eyes, of shapes, distances, sizes, extension, or consistence of
objects; of color, of conrse, he had no idea. Everything,
distant or near, appeared to be striking against him, or to be
within him. Restrain his arms and hands, and he stumbled
nbout worse, if anything, than before he was operated upon,
Encouragement would cause him to move with care, but he
was very much afraid. In fact, his sepsations were more
painful than pleasant, notwithstanding the good promise of
the operation. He had to learn as a babe learns, who, in
early Jife, grasps with equal confidence for the moon or its
mother’s breast. Its early days are occupied with a constant
sutomatic struggle in correcting, by the touch, the deceit of
the eye. By-and-by experience settles the question, and it
soon gives up its vain endeavors.

The nystagmus in 8. continued, and doubtless added to

his confusion of vision. In this condiiion his father took
him home. I heard of him now and then as making some
good progress, and then lost all knowledge of him. And
now, on the 3d day of December, 1874, he walks into my of-
fice. His sightis good for all ordinary parposes; the nystag-
mus is gone, he distinguishes shapes, sizes, distances, and
color without difficulty. He told me he was a long time in
learning how to see, and at eighteen he went to school and
learned to read with ease.
Dear me! when will people be satisfied? 1 said in the be
something more for him. Waell, he said he was in winter a
herder on the prairie, and he now could not see a horse more
than half a mile off, and he would like some far-reaching
glasses so as to be able to take in six hundred head of cattle
at once!"

Useful Reclpes for the Shop, the Housechold,
and the Farm.

In washing calicoes in which the colors are not fast, be
careful not to boil them ; but wash in the usual way with
soup, and rinse inhard water, For dark colored goods, add
n little salt to the water; for light, a little vinegar,
In tempering long taps,to keep them straight, take a bucket
of clenn water and stir it around with a stick or hammer
handle until o center I8 formed; then plunge the tap,already
hoated, endwlise in the conter, allowing it to cool before tak-
ing it out of the water,
The following Is nsimple but sure way to tell good from
bud eggs: Put them in water enough to cover them. All
that lay flat, as they would on a smooth surface out of
water, aro good, Those of which the big end rises are
bad, The vessel used should have a smooth, level bottom,
In cases of n sudden Jar, knock, or jam of the hand or
fingers, immedintely aftor tho blow press the injured part,
with the uninjured hand, say betweon the thumb and fore:
finger, and gradually lot up on it. It will nearly slways re.
move the pain, and generally any swelling, that might ocour
under the cirenmstances,
In making whifffetrees, they will bo stronger if the front
side of the whiflletroe s nearest the heart timbor and the
back side toward tho bark; they will rotain tholr shape
longer If the timber be split in this direction, scross the
grain of the wood.

DECISIONS OF THE COURTS,

United Statos Ofreult Courts==Youthorn Distriot of
Now York.
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A duplicate of the model conf u‘.u'n essential to the
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e used by the defendant was nol concelved the sald Swelt, nor
by the complaipant untl) after the sald orfginal patent was issued, and was
bo;ro:&d tlr:‘m:'b'q ., «u:dm uf o&‘hcr nn.‘l’u. e
. Yourth, that 0 relssued patent granted to the complainant dated N
7, 1572, and the clalms e In the spocification sunexed thereto, must :!
conastraed so as to (nelude (as the patented Inven ) the tie or wethod of
Lull:ra.lgs used by the defendant and called the ** e,”" such refesce
Fifth, that the defendant has not seiling, and
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Let the bill of complalnt be dismissed with costr,
[Samuel 4. Duncan and Geo, l)iz:rd for t
J_H. B. Lairobe and Geo. larding, for det £.]
United States Clreult Court—Western District of
Pennsylvania,

KIGITS OF PATENT AMIONKES, ~HENKY C. XEYEE, FREDERIO K. SMART, AND
SAMUEL J. SANIFFEN 04, OROROE ©, BAILEY AND S, 4. BAILEY,
In equity. —Before McKennan, Cir. J.—Decided May Term, 1975, )
Ry~ u-l;u&“ "3:’1 l'h:‘p-u‘m '-g of us.‘ 1% one who bas lnnufrd o
writing 010 interest of the patent, or an undivided part of such
whole Interest, in every portion of the United States.

2. A grautee Is one Who has transferred to him in writing the exclusive
right under the patent to make and use, and to grant to others to make snd
xl:’-l;:ﬁgast&!':g patented, within and throughout some specified portion of the
8, 1f u part of the whole inum( has peen vested In anocher, #o as to con-
stitute him an assignee withio the {og of the , an efficac)
surrender can be made only by the concurrence of both of the owsers of
the patent; but this may be manif by the 1 b{ hia direct co-
operation In the surrender, or bis subsequent ratification of it.

4. The owner ofan exclusive territorial right under a patent may ratify &
nl:;ur:lmemt inwhich he did not Joln, by making sn assignment under
s AsUC.

5. It isnot essential to the validity of & refssued patent that a transferee
+f an interest In the orikinal mnul.'ho 18 not an assignee within the meas-
lnf of the statute, concur In surrender,
the

Nor {5 {2 necessary 10 aver in a bill bro t unéer 3 refssued patent that
mmuul«rﬂ' ummmhmm Ttee Io the sarrender of
or A
7. M., the patentee, d the Siate of Ivania to B., and after-
ward relssued the patent, Subsequently to the o od his title
10 an intercst In the Swate of Penasyivanis, a8 to certaln counties
dan

under the relssued patent, wluoomnum. who, under the title thus se-
quired, filed & blll in aquity sgalnst defendanta. Defen dota:

on the ground that B, “s Interest was outstanding at the
not Appear 10 have been a Darty 1o or 1o have ameonted 1o or
-rpnnd of the surrender, snd theretore ibe reissue was vOoid: Held, that

. WAS DOt a0 assignee within the meaning of the statute, and therefore it
Was DOL necessary for him to concur in the surrender In order o give va-
Hdity to the relssue.

S. The dbill sets out complatnant's title to the exclusive right, title, and
der the patent, o the State of Peansyivania, excepting certaln
counties, and then avers that the defendants  are now conatructing, asing
and ve " the Infringiag goods * * * *“In the
Peansyl A eo-duln'\t‘ho avermest as follows: “ All of which acts and
dol: are ia vl oft

vested Ia your ara u‘n-uay;x‘n‘eum
t Held, that these sverments, 12 codnection with state-

1y fmp a charge of iafria
mcrmmuwmmuumu;ul.m.mmmmw

the grant,
bll'lum A bill tn equity to restraln the Infringement of letters patent
ted to Joha G. Murdoek, on l&;m day of May. 1583, for improvement

ber. I8, assizmed the full and exclasve
under the orizinal pateat, 1o one Augus-

. tly, on wwe 111k day of May, 1589, Murdock surren-
dered the original patent and received a relasue thereof. On the 27th day of
Junuary, 1595, Buerklo masigned the entire title to and I(nterest o tho State
of Pennavivania, under the relsaned letters p tent, excepting certain coun-
ties, to the complainanta,

Goorge C, Batley, one of the tﬂ,‘mn(lanu. deturred to the bill ob three
grounds, which are fully stated in the oglnlon.

The case came op on the domurrer, which was overruled by the court, and
the defendant was ardored to anawer,

(W, Bakewell and T, B Kerr, for complalnants.

@. H. CAristy, for respondents. |

NEW BOOKS AND PUBLICATIONS.
EXPLORATION OF THE COLORADO RIVER OF THE WEST AND ITS
TrrsurAnes, Explored in 1800 1570, 1571, 1572, under the Direc-
ton of the Smithsonian Institution. Washington, D, (; Gove

ernment Printing OfMoee,
This very handsome volume (s one of the most important contributions to

our natlonnl geography which has yet beon made, The exploring party,

under the direction of Professor J, W. Powell, have done thelr Jaborfous

but interesting work with thoroughtness ; and the narrative, Xept in the form
of u diary, Is written with eare and minuteness, and (na faclle and agreea.
blo style. The Hlustrations are striking, the grandeur of the subjects being
almost unparulieled, and are very well executed: the ** Dird's Eye View of
the Grand Caflon'' belng & moat successful plece of drawing, Weshould be
glad to hear that this book, which has been printed by direction of Congress

can be obtained by the public at & moderate price.

A MAXUAL OF METALLURGY, By Willlam Henry Greenwood F.O8,
Associnte of the Royal Sohool of Mines, ete. Volume IT,  Hlus
teated by Sixty-seven Engravioge. Price $1.50. Now York olty
G. P, Putoam's Sons, Fourth avenuo and 23d street.

This volume Pl A Vory 1 troatise, on a subject which has

not hitherto beon dealt with In & popular manner, the fArst part of which has

already been noticed (o these columpn,  We commend the whole manual to
solentista, toachors, and studenta,

LOCKWOOD'S DIRECTORY OF THE PAPER MANUFACTURNNS IN THE
United States and Canada, and of Dealers to Paper and Paper
Materials, Wholesalo Stutioners, and Publishers (o the Principal
Citles, for 15161570, Prico $5.00, New York clty: Howard
Lockwood, Stationers' Exchangoe, 74 Duane streot,

This s atrustworthy and well iled 1 of the p ity of the

paper trade, and some valuable statistical (nfor obtained by

the expenditure of much labor. Mr. Lockwood s also the publisher of the

** Paper Trade Jouroal,'' lssued fortnightly, at $2.50 per annum, and of the

‘* Amerioan Statd ¥ hor seml. hly publication, price $3,00, and

other trade publications, Those and other (ssuos from the same establiish.

mant are largely patronized by the trade to whom they are addressed, and
have s high reputation for thelr useful aud correst (uformation.

Tus BEME-TROFICAL, 0 Monthly Jouraal, devoted to Southorn Agrl
oulture, Hortloulture, and Immigration. Torms $500 o year
Volume I, No. L. Jacksonville, Fla,: Chacles W, Hlow,

A creditable commencement of a sorial of mueh loeal intarest, which we

trust will obtatn s per f & Among our magazine terature.

3 a—

S 1 L s i o s i




in England by Amerieans,
astonors of Patenta® Journal,]
10 Septem!

| nﬂoﬁ. N.J.

(th (Pittaburgh, Pa.), London, England,
—E. B, Bigelow, Nostan, Mass,

. Sutton, Ialip, N, Y.

PUTTING PAPER, XTO.—~A. Campbell, Brooklyn, N. Y,
Corrixo PAras, xro.~8, D, Tacker, Now York olty,
CurTiNo SonEw Tars, kro.—H, E, Doyd, Plusburgh, Pa,
BLECTRIC S10XAL.—D. Roussean, New York elty.
Exriosrvss, xro.—C, F. W. E. Dittmar, Mass.
Faxz Rearsvee. —W, H. Hornum of al., New York city.
Fixs-Lieures.—J. D, Hustands, Jr., St. Louls, Mo.
FoLni¥e PArER, ¥10.—C. Chambers, Jr., Philadeiphis, Pa,
HARyEsTER PrTaax,—G. W. Harrison, Lansiog, Mich,
Hox.—M. Johneoa ¢ al., Lockport, N. Y.
Lire-PxesExviso Bxo, —A. G. Haskell, Mam.
1aQuin METxR.—H. S, Maxim, Brooklyn, X. Y.
MAKING FELTING, ET0.—L. W. Waipple. New York city.
Muasvxive Rowus or Crorm.—8. C. Talcott, Ashtabula. Ohfo.
OrERATING PROFELLENS, XT0.—G. B, Moore, Westford, Mass.
Pruep Fanrro Loox. K, B, Bigelow, Boston, Mass.
Prre-Nesynixe Maxpxet. —M. L. Oram, Phtladelphia, Pa.
Pxrvxario Braxe ~H, F, Knapp, New York city.
Presxevixo Frurr, x10.~K, 1, Loomls (of New York elity), London Eog.
Paouporine, ~L. W, Broadwell, Vieana, Austris.
Rartway Tioxer, xre.—J. H. Ross, Baffalo, N. Y. (Two patents.)
REFRIGERATOR, XT0.~D, McG, Foster (of Brookiyn, N.Y.), Liverpool,Eng.
Rorixe Mitt,—1. Hahs, Mttsburgh, Pa,
Sapar-Bixpixe Macuixe,—W. A. Wood, Hoostck Falls, N. Y.

; Sraxx Axzgsree.—W, I, Halsted, Trenton, N.J.

Reeent American and Loreign Patents.

Improved Press.

Charlos 8. Swan, Tamaroa, Tll.—In this invention, the follower {s
arranged in a horizontal case, and worked by the toggle-jointed bars
and drums, as in othor presses now made. A vertical beater case
and beater compress the bay, eto,, to a considerable extent before
1t {8 noted upon by the press, so a8 to {norease the efficiency of the
pross ; and to ralse It, an extension of the shaft by which the drums
are worked Is arm ngod above the sweop, with a drum on it carry-
ing a block at the periphery, to which a rope isattached. This block

= capable of sliding freely around the drum, being connected to it
oy lugs or projections, fitted in grooves In it, so arroged as to hold
it on, while allowing it to slide freely. This block is held, when tho
beater Is to be mised, by a pawl and catch, The pawl is pivoted to
the drum, s0 as to swing around und allow the block to escape when
it is released by the catoh, and it is returned to and engaged with
the catch by the spring, The catoh Is mised to release the pawl by
pressing under a stationary cam In the crosstree above. The shaft
is mounted in & stop or socket in the top of the sweep, so that it can
oe lifted out, and it is provided with a lever to lift it out and let it
rest while the drums are kept in motion for working the follower.
A yoke holds it out of gear. The lower portion of the beater case s
provided with a removable front, and arranged on pivots so as to
ewing forward when the front is removed, and dump the hay into
the horizontal case.

Improved Tunnoeling Machine.

DOiney B. Dowd, New York city.~This machine is designed mainly
for tunneling under the beds of rivers, where the material is soft
and Hable to cave and crush in ; and the invention consists of a eyl-
indrionl case, with a head at the front end, out of which projects at
the center a revolving shaft carrying a cutting and somping arm,
which breaks and cuts down the earth, and foroes it {nto the case
through an opening at the bottom of the head. The shaft carrying
the arm Is bollow, and the arm is also bollow end sultably perfor-
ated to allow of softening the carth with water, by forcing the water
out through the shaft. There is a pipe discharging through the
bead at the top for watering the carth In that way, to render it suf-
ficlently tiuid to be foroed out through pipes. In the bottom of the
case is an oblique opening, through which a large tube may be pro-
Jected to sink a hole below the line of the tunnel by working
through the tube to sink a boulder or other solid object out of the
case. The case Is to be forced along as fast as the earth §s removed
in advance of it, and it Is to be followed up by the wall of the tun-
nel, which s to be bullt along st the same time as the work pro-
gresses, keeping the rear open end packed with the wall of the tun-
nel, and 8o as 10 exclude water and mud or silt from settling into
the case. There is a pipe for discharging the siit, ete., by hydmulic
pressure.

Improved Tuuning Pin for Planofortes,

Julius M. Branig, New York city.—The object of this invention is
to enable the tuning pins of a planoforte or other instrument to bo
firmly secured in place in such a way that shey may be detached and
apuin inserted without loosening them or Injuring their scrow
threads. The invention consists In an open bushing, made of bruss
or other metal softer than the tuning pins, and a wodge, in combi-
nation with the plate and the tuning pine. The holes lu the fron
plate or frame of the planoforte are made larger than the pins, and
have the bushing insorted in them around the said pins. The bush-
ing Is made open at one side, and of such a size that its edges will
not quite meet around the plo. A wedge Is driven Into a noteh In
the plate st the outer side of the bushing. 7he wedge forces the
middio part of the bushing inward agalnst the pin, so that the bush-
ing may always bear aguinst the pin (o at least three points, so as
10 support it firmly. The soft metal bushing enables the pin to bo
putin and taken out without Injuring Its threads, and also beds It
firmly in the piate.

Improved Cotton Planter,

Junes B. Onan, Pecan Point, Ark.—The dropping cyhnder is
formed of two short cylindrical yessels, made open at one end and
closed at the other. They are placed upon the shaft with their open
ends toward each other, and are connected together so as to be at
such & distance spart as to leave sufficlent space for the seed to pass
out In the desired quantity. To the opener is attached a short
ehain, which passes back through the furrow directly beneath the
Alscharyge opening of the cylindor, so as 1o spread the seed along the
drill ua it s dischargoed from said cylinder,

Improved Car Coupling.

Archibald Bmith, Omaba, Neb.The fovention consists of & draw-
bead divided by & central vertionl partition into soprrato cuvition,
10 one of which & wedgo-shuped nk bur |8 secured by pivot pin and
spring, while to the adjoiniog oavity with tapering mouth a wodgo-
shapod and spring-cushioned friotion plate s sppliod. The Intter is
rotaioed by o lover pin that binds nto step shapod recesses at the
back of the friction plate, to hold the sme In coupled and wnoou-
pled position. The lover pio is adjusted by u slotted top guide and
st sorow Into fixed position Lo seoure the Jever pin and link bar
rigldly In position, The entering coupliog bar carries the leyver pin
into vertioal position and steikes agaiost the rear part of the friction
plate, 80 a8 to onuse the swingiog In and sliding boack of the same
into the m producing l:w ‘:ﬂ:ol:n:. of the lever pin into tho
recosses, coupling of the ln r by itaw U
that of the friction plate. BN Sefton ot

Scientific American.

Improved Sulky Plow.

Bl W, Russoll, Ashloy, Mo.—By sultabloe constraction, by pressing
the uppor ond of the lever downward tho plow will bo swung to the
reatwiard to withdeaw 1t from the gronnd; and at the sme time, and
by the same movemont, it will bo ralsod from tho ground. Tho
upper end of thelever, whon lowaorod, (s caught and hold by a #pring
cntoh, 80 44 Lo support the plow above the ground for any required
Jongth of time, for convenionco In passng to and from the field and
from plaoe to plnoe.

Improved Hool Piato.

Goorgo Dunlop, Williamshurgh, N. ¥.-This Is an improved plate
for attachment to tho heols of gaiters and other boots and shoes,
which shall bo so construeted that it may be adjusted or turned, as
it wears, to keep the heel stmight.

Improved 01l Stoves,

Frederiok Gates, Prankfort, N. Y.—The case that Inoloses the
Jnmp and Itx ohimney s made reotangular (n form, and is closed by
a door made of porfornted shoot metal, to allow alr to pass through
it. To the Inner surface of the case is secured a hollow deflector, to
defiect the alr and cause It to pass down Into the lamp, and then up
into the cones of the lamp burners. A portion of the alr passes
through the oavity of the deflector and 18 projocted mgainst the
Iamp ohimpoey. Inthe top of the case are formed bollor holes to
receive tho cooking vessols. Dotwoen the bollor holes are attached
deflectors, which are made V-shaped to divide the current of heated
alr. Plates attached to the top plate projoct down a littie below
alr holos, %0 that the heated alr, after passing up to the boller holes,
must desocend a little bofore it can eseapo through the air holes, so
that thore will always be o stratum of hot afr in the upper part of
the case.  When the stove Is to be used for baking or roastiog pur-
poses, a grato Is placed upon the top plate of the case, and has pro-
vided short feet to raise it a littlo above the said top plate. In this
ocase the grato s surrounded by a box, the walls of which are made
double to prevent the too rapid mdistion of heat, and which is pro-
vided with sultable devices for maintaining n olrculntion,

The same inventor has also devised nnother ofl stove, 5o con-
structed as to provent the ofl from becoming heated, The upper
compartment of the lampis open at the top, and fs partially Olled
with plaster of Parls, saturated and kept saturated with water to
protect the ofl chamber from heat. The entire lamp I8 inclosed
with a onse, opon at both onds, and upon the upper edgo of which
ig placed a plate, in the middle part of whioh s formed a hole to re-
ceiyve the yessel fn which the cooking {s to be done. In the lower
part of the case Is formed a ring of openings to admit alr to sup-
port combustion. Into tho case, just above the top of the lnmp, is
fitted a hollow ring, which nots as a deflooror to cause the air to
pass down through the outer part of a plate, while another portion
of the air will pass through the holes in a lower plate of the riog,
and will be projected against, and will rise around, the chimney,
and will thus become heatod, and will earry up the heat to assist in
the cooking.

Improved Log Turnor,.
Henry Knowlton, Ottor Lake, Mich,—This s a device for turning
logs upon the sawmill carrlago (n such o wiy ns to save the carriage
from jar. Inusing the device, n shaft (s turned to ralse a leyver into
an erect position, with its struight edge agalnst tho flat side of the
log. A bar is then drawn over the top of the log, and its hook is
driven into said log. The shaft is then turned in tho other direc-
tion, which draws the lover baok, turning the log. The log is then
pushed back upon the head block and seaured.
Improved Flreplace Grate.
John Bawden, Frechold, N, J.—A fireplace basket of the usual
shape Is cast at {ts grate-supporting bottom part with a longitudinal
connecting bar. The bar I8 provided with a central semicircular
supporting part, that extends toward the rear of the fireplace, for
proventing the grate from tilting toward the rear of the fireplace.
A front Up of the grate rests on an inside projecting shoulder of the
bottom frame, until, by inserting a handle into a perforated lug of
the grate, the contact of the lips may be interrupted, and the grate
be shaken from one side to the other for dropping the ashes.
Improved Burial Case,
David W. Hunt, San Francisco, Cal.—This coffin is furnished upon
its bottom with cells for retaining dirt or an equivalent absorbent
beneath the body.
Improved Spring Power Regulator.
Orrin Collier, Sacramento, Cul.—A brake lever has n forked end
for pressing against s band wheel, each side of the face in which is
the groove for the band. The lever between its forks contains a
spring for bearing with an elastic pressure. The lever has an elbow,
which s pivoted to the frame, and &n arm extends nearly down to
the floor, and terminates in a foot plece, located so that the oper-
ator may convenlently rost the foot on it. Under the foot plece a
spring Is attached to it, and armanged so that by pressing on the
floor it Ufta the lover and presses the brake on the wheel, and slows
the motion or stops It altogether, acconding to the force with which
it Is allowed 10 act,
Improved Machine for Making Split Koys.

Willard H. Fox, Now Haven, Conn.—This invention comprises
pushers and formers, in combination with bonding dies of peculiar
construction, whereby flat pleces of metal for split keys will be bent
double, with the usual ring ot the bow, by being pushed through
the dies edgoways. The invention also comprises a contrivance
whereby a number of pushers and dies, together with cutters for
cutiing long strips into saltable lengths for the keys, aro organized
In one machine,

Frocess of Coloring Enamelod Photographs,

Willlam W, Willlams, Houston, Tex.—This process of coloring
enemeled photogruphs consists [n first pusting on s glass plate, conted
with dry layers of collodion and another material, a transparent
photograph, then backing it with layers of transparent paper, and
then laying colors thereon in the usual manner,

Improved Hoot.

Harry Hall, Pontine, Mioh,, assignor to himself and Henry H. Wik
son, of same place.~Fiat wires made of steel, whalebone, or other
sultable material, are insertod beneath supporters, between the
rows of stitohing and the scam, and are secured, whon mado of
stecl, at tholr upper and lower ends by rivots, the sald wires being
of such a length as to extond from the top of the boot log to a lttle
below the top of the counter,

Improved Glass Monument,

Anselm Pfeiffer, Now York city.—This is an Improved monument,
which may be ornamented 1o any desired extent, and whioh may
nlso be used s s rocoptaclo for Bowers, wreaths, and other tokens
of romembrance placed upon the geave, to protoct them from the
weathor, It s formed ossontinlly of glass sot Ina sultable metal,
wood, or stone frame work,

Improved Washing Machine,

Thomas MoGuire Morris, Wabsab, Ind, wssignor to himself and
Froeman Algor, smamo place,—In this machine, the osolllating rub-
| bor will adjust Htaelf to the thiokness of the olothes to bo oporated
upon. [t may be operatod olthor with or without a cover, nnd will
nllow the stationary rubber to be removed for convenlence in
cloaning the suds box. There s s semiciroular bottom for the suds
box, formed of dotachable blocks with a corrugated rubling
surface,
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Improved Trucks for Moving and Onrrying Ralls, ote.

Charles W. Carter, Terro Hauto, Ind,, assignor to himself and
Goorgo W. Travis, Cape Glrrdoau, Mo, ~In uging the truok, it 18
buoked up to the objeot to bo onerlod, and a bar i rudsed until hooks
rost ngainst tho side of tho objeot, and at the same tme n rod 18
drawn upward, so that the hook may pass over and tuke hold of the
sald obleet. Tho bar is then lowered, which raises the load above
the wheels, and it may then bo transferred Jaterally by deawing the
truck,

The same Inventor has also patentad another truck, for
up and carrying car axles provided with whoeels, milrond rails, bars,
shafts, bundles of (ron, and other heavy objects. Hooks are caused
to drop over the axle, and a handlo I8 lowered, which mises the
wheels of the car axle away from the ground, and allows the axle
to be conveniently transported wherover desired. In the same
way, bent lever Jaws are openod and lowored to graspand plok up a
rallroad rall or other object to be carried.

Improved Children’s Carringe,

Henry C. Moody, Oswego, N. Y.~This Invention consists in at-
taching a bent rod to the lower edge of the corner curtaing of the
carriage. The rod preserves tho desired form of the curtalns, pro-
venting their edges turning up or wrinkling, and enables them to be
neatly and expeditiously folded and secured to the top.

Improved Refrigerator,

Henry H. Barnes, Brooklyn, N. Y.—This invention consists of a
refrigerator with an ice receptacle and a sorfes of milk and butser
coolers, baviog separately hinged lids, the coolers being so armnged
therein that the cold air can ciroulate around the sides and bottom
of the cooling vessols,

Improved Planking Clamp.

Jumes Hastings, Elizabethport, N. J.—In using the clamp for
planking a vessel, the plank Is placed upon the ribs {n its proper
place. Hooks are then secured to the rib in such a position that the
forward end of n screw may rost agninst tho outer side of the
plank. The scrow 18 then turned forward to foreo the plank agnlost
the ribs, which brings its onter edge opposite the forward ond of
another screw. The screw s then turned forward to force the In-
ner edge of the plank close up aguinst the edge of the preceding
plank, and the sald plank is then spiked to the ribs. When the sec-
ond screw is operated to force the plank edgowlse against the odge
of the preceding plank, a grooved bar moves with the plank and
slides upon a crosshead, and thus provents the first screw from be-
Ing strained or bent.,

Improved Car Coupling.

Henry C. Hervey and George H. Abrams, Athens, N. Y.~When
the cars are run together. the entering link pushes a dog back and
pusses {t, when the said dog instantly drops through the link, and
tho cars are coupled. With this construotion also, when the cars
are coupled, the forward edge of tho dog rests against a solid shoul-
der of the bumper head, both above and below the link, so as to
have a firm support. Inthe upper part of the cavity of the bumper
head s secured a spring, the forward part of which is slotted to re-
celyo the dog, and its forward ends are bent upward, 0 as to serve
ns guides to the link in passing to it# place in sald bumper head,

Combined Cistern Valve and Overflow Pipe.
Bernard McGrann and John Solis, New York city.—A socket,
which is secured In the bottom of the cistorn, serves as a seat for
the valve, and has a bar to serve as a guide for the valve stem. The
valye stem is made hollow, 80 as to serve as an overtlow pipe to pro-
vent the water from rising any higher in the clstern than the upper
end of the said hollow valve stem.

Improved Chimney Cowl,
Emanuel Cole, New York city.—This cowl is made of sheet metal,
and Is secured, by a chimney connecting tube and cap plece, rigidly
to the crown of the chimney, A series of vertical partitions run at
equal distance from eaoh other in diametrical direction from the
ond of the chimney tube, and form, with the straight top and bot-
tom plates, a number of channels, that taper toward the communi-
onting apertures around the end of the chimney tube. Theo wind
passos readily along the radiating channels from whatever direction
the same may come, and then across the chimney tube to the dia-
motrically opposite channel,which nssists, by its widening shape, the
passage of the wind, and creates also, by the cross draft, a supple-
mentary draft in the chimney, and thereby the escape of the smokoe
with the wind. A centmal dlaphragm s attached above the chim-
noy tube to conduct any entering rain sidewise to be colleoted at
the bottom of the chamber, and discharge through an exit spout
to the outside,
Improved Roller Cleaner.

Thomas 0. Kemp, Beamsville, Ounads.—This is a combination,
with boller and superposed resorvolr, of pipes provided with stop
oocks, one having mouths at the surface of the boiler water, and
tho other more deoply down into sald water. Tho water lovel may
vary to any ordinary oxtent and the desired effect still be main-
tained, namely, & curreant drawing from the surface of the water,

Improved Seaffold Clamp.

William C, Fellows, Toledo, Oblo, assignor to himself and Charles
Whittingham, same place.—A roller acts along inclines of a block
to olamp the blook fast. The roller is applied by means of a bolt
which connects the two ends of the yoke. The clamp binds better
boosuse of the more free movement of the roller along the block
than the sliding bolt ; and, by reason of the curves of the block
whereon the roller works, the sotion is more prompt and certain,

Improved Square,

William H. Walker, Charleston, 8, O.—The wood pleces of the head
are connected to the tongue by bolts which move in slots around
the axis, whereat an auxiliary head is pivoted to the tongue, and the
parts thereof aro pivoted togother. Rmoes are pivoted to the aux-
liary head, and the wood head is nlso fastened to themn. This ar-
rangement makes & more sccumte (nstrument than when the two
parts of the hoad are pivoted to the tongue soparately. The head
auxiliary (s armngod in tho groove of the principal head, into which
the brmoos and the tongue fold,

tmproved Clasp for Ladies’ Dross Supportor,

Bgorton A, Miss, Jomsey Clty, N, J~Tho clasp is made of a dous
bled wire, having arms that proceed from tho ving In which the
ohntno 18 held, nro hold ot thele orossing by & band, and then turned
{nwardly to form rovorsod hooks, the Inwardly bent clamplng onds
bolng in the same plano with the shank, The book I8 fastoned in
the lndy’s belt or girdle, and conneoted with the olasp by s chaln,
tho dress belng Ufted from a polot below the pendant clasp, and
pooured thorelin,

Improved Papoer Bag Molder,

Goorge 1, Clovoland, Camden, Mo, 10 a plate of hoavy bross (s
attaohod i polnted rod, of such n longth s to bo capable of holding
u hundred papoer bags. A plate of spring bhrass s swiveled to the
upper part of the hoavy plate, and s bent twico at an anglo, s0 as
to briog Its lower end Into such & position sa 1o recelve a pointod
rod. 1o using the dovioo the lowor end of tho plate is spruog off
the polat of the rod, and s turoned to ane side, so ma to leave the rod
froo. Tho bugs or wrapping paper are then placed upon the "
fow at a time, until the whole hundred have been placed upon ity
foroing the sald rod through tho sald bags as near their edge ns will
hold them soourely, and so noar the edgo that osob bag way be torn,

Off onslly sod without lnjuring the bag for use,
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Buginess and Personal

The Oharge for Insertion under thie head & 81 a Line,

Hoadloy Portable Bogines. R, I,
Now York,Salo Agents of this best of il
Hotobkim Alr Spring Humumer, best 1y the
market, Priows jow, D, Frishin & Co . Now Hayan, O,

For 8ale, cheap~One o0 TLP. Holler, 40 Bogines
wnd Bollers,  Address Juniue Hareis, Tiousville, Py,

For tho best nnd olionpost breooh-londing Mill-
IAry, Sporeing, anid Targot [Kides, spply 10 Whitney Arms
Co,, New Haven, Conn,

25 per vont, saving (o fuel, or an oqual amount of
OXIPA power guarantosd, by spplying the K. 8, Condeuser,
T, Banlt, Consulting Bog'r, Gen. Agt,, Now Haven, 1,

Weo will manufucture artloles of wood or fron.
Correspondence sollcited, Look Nux 3, Aubura, N, Y,

Double-out, self-feed, nolscless Ravchet Drill—
RIght for sale. N, O. Buglish, Wimingtos, Del,

Sand Pa ¥ Machine Wanted—One adapted to
smoothing Wooden shade Rollors. Address G. G. Mardy,
East Newark, N, J.

$5,000 Invested In & valuable Invention will give
large returns. ~A. D, 23 Mortis Avenue, Newark, N J

Geo. P, Rowell & Co., 41 Park Row, NewYork,are,
wihout doubs,ihe leading Advertising Agents of the Unk
tod Blates, and, therefore, of the world, They have, by
ihe frew, liberal and 3ot weoll directed ase of money built
themselves up fu the estewin of the leading publistiers and
advertivars of the continent, snd by an unusual cnergy
have succeeded In perfecting In every detall & bastness
that more than sanything else tells of the growih and .
portance of the sewspaper busioess —{ Memphis Appeal, )

Prico only $3.50, ~Tho Tow Thumb Eleotrie Tel-
exmaph. A compact working Telegraph Apparatus, for
sending mossagos, making magnets, the clectric light,
giving alarma, snd various other purposes, Can be pat In
operstion by auy Isd. Includes battery, Key, and wires
Neatly packed and sent to sll parts of the world on re-
celpt of price, F.C Beach & Co. 28 Cunal 5t, Now York.

Small Tools and Gear Whoels for Modols, List

reo. Goednow & Wightman, 335 Cornhill, Boston, Mass.

Pock’s Patent Drop Pross.  Still the bost (o use
Address milo Peck, Now laven, Coun.

For Solid Emery Wheols and Machinery, send to
the Unlon Stone Co,, Roston, Mass., for clrcular,

All Fruit-can Tools, Fermacute Wks, Bridgton,N.J_

Hydraullo Pressos and Jacks, new and second
hand. Lathes ang Machinery for Pollahing and Buing
Motals, N, Lyon, 410 Orand Street, New York.

Tomplos und Olleans, Draper, Hopedale, Mass.

Spioning Riogs of a Superior Quality—Whiting-
ville Spinniog lklng Co., Whitinsville, Mass.

For best Prosses, Dies, and Frulv Can Tools, Uil
& Willlams, our, of Plymouth and Jay, Brookiyn, N. Y,

For Solld Wrought-lron Boams, ete., seo advor-
tisement, Addross Union Iron Mills, Pittsburgh, Pa,,
for Hthograph, &c.

For Sale—One Heald-Sisco Pump; one Wators
Feod -Water Heator, Box 3, New York.

Diamond Tools—J. Dickinson, 64 Nassau St., N.Y.

Steam Pumps 1 to 8 Injectors. Steam Traps
and Damper Regulators on trial. Send for Clrcular, A,
G. Brooks, €22 Vine Street, Philladeiphis, Ps.

For Sale—~Numerous Second Hand Machinist
Tools. Catalogues sent, F,Weller, 2 Chambers 83, N Y,

Wanted—To buy a good patent or patentable
article t0 manufactore. Send description and price to
J. H. Hesaln, 14 Superior St,, Cleveland, Ohlo,

Blake's Belt Studs are the best fastening for
Leather or Rabber Belts, Greene, Tweed & Co., 18 Park
Place, New York.

Magic Lanterns and Stereopticons of all sizes and
prices, Views [llustrating every subject for Parlor
Amusement and Public Exhibitions. Pays well on small
Investments, 72 Page Catalogue free. McAllister, 4
Nassau St,, New York.

For Sale—Sccond Hand Wood Working Machin-
ery. D.J. Lattimore, Sist & Chestnut St., Phils,, Pa,

Testing Machine for Bar Iron—Will test section
©of 12 square fnches. Por sale by Denmead & Son, Balil-
more, Md.

Wanted—One 2 spindle Edging Machine. Ad-
dress, with description and price. P. O, Box 2358, New

Haven, Coua.
Eaterprise M'C'g Co., Phlladelphia, Pa., Patented

Hard M LS and [ron Founders. Small

Sray lroa castings, warranted soft and smooth, made to

order, sad patented articles of merit manufactured on
oyalty.

Steam and Water Gauge and Gauge Cocks Com-
bined, requiring only two holes in the Boller, used by all
boller makers who have seen it, $15, Hfllard & Holland,
62 Gold 8¢, New York.

Amateurs and Artizans, see advertisement, pagoe
2. Fleotwood Soroll Saw, Trump Bro's, Manufacturers,
Wilmington, Del,

Electric B Alarms and Private Houso An-
nunciators; , Bervants' & Stable Bells; Chesp Teleg.
Insts; Batterios of all kinds. G. W Stockly, Cleveland, O

Baxter Engine—A 48 Page Pamphlet, con-
mmmu drawings of all parts and full particulars,
now resdy, and will be matled gratls. W. D, Russell,
18 Park Place, New York,

Brass Gour Wheels, for Models, &c., on hand and
made to order, by D, Gllbert & Son, 212 Chester St., Pull-
adelphia, Pa. (List free,) Light manufacturing solicited

Hotchkiss & Ball, West Meriden, Conn., Foun-
drymen and Workers of Sheot Metal, Will manufacture
on royaity Patented articlos of merit o theirline. Small
Gray Iron Osstiugs made to order,

Water, Gus, and Bteam Goods—New Catalogue
packed with first order of goods, or walled on recalpt of
elght stampn, Balloy, Farrell & Co,, Plttaburgh, P's,

lot second hand Machinista
Togoa'.‘ mw for Mat,s 1. H, Shearwnn, 46 Corts
wodt Btroot, Now York,

The * SBolentific Amorioan' Office, Now York, I8
Ntted with the Minlature Elootric Telograph, By touols-
fng Mttle buttony on the dedks of the managors, Algnals
are sent Ly persons in the varfous departments of the
establistiment, Choap and effoctive. Splendid for shops,
oMees, dweollings, Works for any distance. Price ‘u.
with good Battery. ¥ O.Beach & Co., 246 Canal 8t , New
York, Makers. Send for froo lllustrated Catalogue.

Walrus Leathor Wheels for polishing all Metals.,
Greene, Tweed & Co., I8 Park Place, Now York.

For best Dolt Cuttar, at greatly reduced prices,
address H. B. Brown & Uo., NewHaven Conn,

L " For Informationabout BEmery Wheels
&o,, sddross L, V. Kmery Wheel Co., Wolsaport, Fa.

Amorican Motallne Co., 61 Warren St., N.Y. City.

Geauino Concord Axlos—Rrown,Fisherville,N.H,

Allon & Co,,
patterns,

Patent Round llruhlui l.lnm
Best thing ous- Manufactured only by C. W, A'l':r.rm
North M s Fhllsdaiphin, Pa. Wend for Clroniar,

Darry Capping Maehlne for O
! nnning Maal .
wente, T, K. Maliey & Vall, Lodkport, h.‘I . -

For 18, 18 10 and 18 tnoh Bwi i
Milress Star Tool Uo,, Frovidenes, ‘l'fll,m‘ NSNS

Ayt Qeres

A K, will find a doseription of wire rope
ramaportation on p, 910, vol, 3L—R. J, will ind "
rooipe for mion varnish on p. 241, vol. 82.—J. T
will fnd Arections tor preserving shingles on p,
153, vol, 8.—F. D. It. will find that an inoxidizabile
white metal Is desoribed on p. 115, vol. 5.

(1) U.N. O. says: 1. | have used & paste
Or glue that is used by the various oxpress ©Om -
nles, that is excellent for all parposes such us at-
taching labels, oto, Itis a dry brownish powder,
and Is prepared for use by pouring bhot water on
I It looks ke pulverized gum arable. Can you
toll mo what It Is? A, We are unable from your
indefnite desoription to tell of what it Is com-
posed. 1f you consider It w bo wum amblo (O,
Hyy Oy, test 1t as follows: A solution of it In wo
tor s procipitated, by alcohol and by othor, In
white locoull, or, If dilute, In the form of o milky
turbidity, If bolled with dilute sulphurio wold, 1t
I gradually converted Into dextrin, and then tnto
4 fermontablo variety of sugar, 2. Ploaso wive a
recipe for good paste for labels, that will set
Quickly and stand exposure to weather. A, Dis-
#olve yum sandarac and mastic, of each 2 om,in 1
Pint spirit of wioe, addiog about 1 oz. olear tur-
penuno, Then take equal parts of {singloss and
parchmont glue ; and having beaten the Inlnglass
Into small bits, and reduced the glueto the same
Atate, pour the solution of the gums upon them,
and melt the whole In n vessel well covered, avoid-
Ing as great o hoat as that of bolling water, When
molted, stmin tho glue through a coarse linen
cloth, and thea put (t again over the firo. This
proparation may be best managed by hanging tho
vessol in bolling wator,which will provent the mat-
ter buralng on thosurface of the vessol, nod the
splrit of wine from taking fire.

(#) R 8 8, nsks: Can yon give me an ne-
count of the prooess of making ferro-manganese 7
A. You will fnd an article describing the process
In tho Journal of the Frankln Institute for May,
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(3) G. G. asks: What will remove the tar
oish from plated goods that have turved dark,
probably from the action of gas? A. Stecp the
plated waro in soap lye for 2 hours; then cover
It over with whiting, wot with vinegar, so that it
may stick well upon it and dry it by the fire: by
thus drying, the whiting is removed from the croy-
lces without the least difficulty. Rub off the whi-
tiog and pass over it with dry brao; the silvor
will look exceedingly bright.

(4) J. G. W. asks: 1. Will galvanized iron
tubing in a bored well be dumble? Would the
water from such a well be wholesome? A. The
use of galvanized fron pipes for family water sup-
ply is not desimable. For a short pump, If the
water I8 pure, and the precaution {s taken not to
usoe water that his stood long in the pipes, perhaps
00 bad effocts would result.  But there have been
repeated examples of poisoniog from the use of
galvanized (ron conducting pipes. In a case at
Portsmouth, N. H, a family of four persons were
thus pol d, and Dr. Juck found four gralus
of oxide of zino in the water. In another case,
near Boston, where the house was piped with gal-
vanized iron pipes, one of the young members of
the family died and, a post morfem examination
revealed the prosence of oxide of zine In the
stomach and other organs. Death was directly at-
tributed to the use of the above pipes. They are
made by heating and dipping the iron pipes in
melted zine.

(5) E. M. K. asks: Why does water shorten
arope? A. We were under the impression that
wetting a rope exposed to straln causes it tw
streteh.

(6) B. S. says: A. says that there is no
power required to raise water to the pump, that
the atmosphore does part of the pumpiog. B.
says It requires Just as much power to raise water
1 foot below the putap as it does to force the water
1 footabove the pump. B. contends that, in our
onse, the pump being 21 feet above the water,it ro-
quires the ntmospboere in the pump to be reduced
1o nbout b 1bs, to the square ineh in order to let the
wator flow in i and he also contends that,to do this,
be has to ndd 10 1bs. ndditlonnl welght or power to
bis plunger to reduce tho alr. Which s right?
A. B, certalnly ; If the prossure of the alr forces
the water into the pump barrel, that pressure
must first bo removed,

(1) J. 8. G, nsks: Can weo, by continued ob-
sorvation, seo the whole surfuco of the moon, or
do wo nlways see only the one hulf 7 A, Wo only
oo one half for reason that the moon turns onee
on Itsnxis in the time of mukiog a rovolution o
Ita orbit,

(8) W, 8. 8, asks: Whatis your mothod of
gotting the foundution bolts of an engiuo In tho
proper plaoe, supposiog we have our conter lne
on the bed plate tomplate all richt? What Is the
bost mode of gottng a right angle 1ne from that,
$0 that tho back box will bein (ts right place whon
it 18 over tho foundation bolts? A, Make holes in
the template corrosponding to those {n the bed
plate, and put lo the holding down bolts, with
packing blocks under tho top nuts, making tho
distance from bottom of template totop of pack-
Ing blooks equal to thickness of bed plate at bolt
holes. Then urrange the template in position, and
lovel it, placing 1t 8o that the under side Is whoro

the bottom of the bed plate s to be, Proceed to

bulld the foundation, Nrst anchoring the bolts at
the bottom, and bulldiog them lote the masonry,
M the work proceeds. In this way, whon the

work s done, you will have the bolis frmly so-
i In the proper positions.

() A, D. B, waks: What Internal stmo
Spherto prossure can | with safoty put on an ordl
Dy Hosood ofl barrel, holding about A0 ynllona?

A Wothlnk you oan mfoely Use i pressuro of Wor
13 lw. por square (noh, Porhaps some of our rond
o have data (o relation o the watter, whioh thoy
will send.

(10) H, L. sayn: Please toll me the num.
bor of square Inohes bearing surface of the ords-
BAry scrow propoller, such as Is (n use oo the Ere
anal? A To determine the surface of & pro-
peller, form (s development or view of the bladen
If Battened down on & plane surface. Then its
Ares cun be found by the rules for irregular fg-
ures. Any caleulation of the probable slip of &
oew form of propeller will be of very litde value,
unless vorified by experiment.

(11) W. P says: A friend claims that it is
Impossible that sit water, taken from the oceas,
can be made 0t for drinking by working it by
stoam through & Oltering bag, or some other
WAY 50 84 20 take the salt tasto from it.  Is this
ot A, Balt wator s very commonly propared
for drinking by evaporaung it, and condensing the
steam. Nearly all oooan stoamers are fittod with
froah water condonsors,

(12) J. C. M.says: 1. I propose to build &
boat, % feot over all, 15 foet keel, 18 inchos beam,
15 inches doop, Of 3 inch selocted pine. On each
slde will bo a smallor alrtight boat, 10 feet long, 6
Inches beam, § (nches deep, vonnected by (ron arms
Mx1inch, 4 feot long, w the maln boat. which is
for one person, decked over and contalning 5 wa-
tertight compartments, with the cock pit smidali ps.
I bave an ongine 1% Inches strokexid§ lnches
bore, tested to 600 1bs, per lnch. Would It run the
boat, nnd at what speed? A, Yes, at 4 or 5 miles
an hour. 2. What dimensions of wheel und how
much steam should Fuse? A, Wheel 15 {nohes in
dinmoter ; stonm pressure 100 [bs, 3, Could [ make
0 coll of gus plpe in u drum of sheet 1ron poswer
fora bollee, and how small should it be? A, We
think you will have difficulty with this arrango-
mont. 4 Could I use gus made from zine aod blue
vitriol for fuel, nnd would I need o retort? A, We
adviso you to design your boller for the use of
conl or charoounl,

(18) C, 8, eays: 1. I am running o portable
cogine, and drawing water from s well slightly
improguateod with salt, Wil it injure the boller?
A. It will form scale in the boller. 2. Do not ocoan
steamens uso salt water 7 A, Occan steamors are
ordinarily fitted with surfuce condensers, for the
purposo of supplying as fur as possible fresh water
to the boilers.

(13) R. C. P. says: | have a large upright
boiler that leaks badly; leakage is caused by scale.
Itthink it is becoming loose and falling on the
crown sheet; but the flues stand so close that it is
fmpossible to get a scraper through them. Wil
apything dissolve it, so thatit could be wasbed out
with a hose? A. On bauling the fire at night let
the water remain {n the boller until morniog, or
until it §s quite cool. Then run it out and wash
out the boller, in all parts inaccessible by hand,
with a stream of water from & hose. By repeat-
ing this operation several times, at intervals of &
few days, you may succeed in removing the scale.
Possibly, bowever, you may find it necessary to
Jse some preparation, such as tannate of soda, in
the feed water. These remarks will also serve as
an answer to G. 8, who sent us a small package of
scale, which seems to be mostly composed of mud.

(15) J. A asks: With two steam gages, one
connected to boller and one connected to steam
pipe, some 20 yards distant from boller, both
gages belng oo a level, should there be any differ-
ence in the Indications? A. The pressure would
be loss (n the more remote gage on account of the
pressure required to give the steam motion, and
the losses from mdiation and condensation.

(16) M. F. P, says: Iam making a boiler of
8 inch wrought iron pipe of three sections each, 18
inches long, with 6 loch flucs In cach. I connect
them at top and bottom to a three-sided casting
with a core of 1 inch square, which gives a good
circulation at the top and bottom, each with the
other,and I enciose all three inan iron jacket,con-
nected at the top with the smoke bonnet and
stack; tho grato s 15 inches in diameter; the heat
goos up through the duesand the space around the
cylinders. Is It a good plan, and will {tdrive
cylindor 3x5 at 40 1ba.? A steam dome is also placed
on the top for superbeating the steam. A, The
jdea strikes us quite favorably. We would be
glad to have an account of your experience.

(17) S. W. asks: 1. What proportions of
copper and ainc muke the strongest brass? A,
Tako, by welght, 25 parts copper, 2 of zine, and
(44 of tin. 2, What can I use as a flux for brass,
to mako it low freely, and cast smooth and solid
sl artiolos? A, Melt the coppor first, then add
the tio, uklog o mixture of potash and soda us o
fux ; udd the zino lust,

(18) O, W, says: Does the cono form of
tho troad of tho car wheel produce osolliation of
the enr? A, The osoillation isdue to leregularitics
0 tho traok, nod to the fact that there 18 necossa-
rily some piay botweon the tracks and the tanges
of tho whools, Tho most successful preventives
of osolllation soom to be close coupling of cars,
wolght of cars und trucks, an (nerease of the num-
boer of wheels for a truck, and the use of an -
proved form of springs botwoeen car bodies and
trucks,

(10) R, M.says: 1. [ havea hand power jig
saw, that I turn by 4 crank. T oan saw haed 2 lnoh
onk rathor easlly, but the work becomes tiro-
pome when done for half a day at a time, Can [

e some motor besides stoam? A, Au air or gas
engine would answer your purpose. 2 [ have
thought that, If a tank were bulit 3 fest above the
carth, to hold 100 barrels of water, and the water
came down through a cabe to 4 xmull water wheol,
N pimp pumplng some of 1t back Into the tank,
power enough could be reallssd 1o drive the saw,
Would this do 1 A. The water project Is too near

Iy of the nature of a power croator (0 De KUCOHNS-
ful,

(20) C, §. naknu: Is there to be & cansl
Aeross the Isthmus of Panama? A, The matter s
only discussed, us yot.

Is thore any paint made that is better and as
cheap wa white lead and oll, for the outslde of
bouses? A, We would be obliged 10 decide Upono
the claims of & number of rivel manufacturers, to
answer this question ; and we 4o Dot care 1o make
such & distinction In these columne.

Do you think the engineer’s trade & good trade
tolearn? A. The trade which bas numbered in ite
ranks such men as Watt, Renkine, Hrunel, and &
bost of others whom the world debights to booor,
needs no eulogy from us

(21) F.H. D.nsks: Why ls not towing canal
boats in tralos practised on the Ere cansl? A, It
Is not advisable, principally on sccount of the
large number of locks,

1#2) C. 8. asks: What is & proper deserip-
Uon to be given In & deed of & plece of land, as
shown In the eograving? A, Beyinning at a paint,

A (state bow determined) running thence south-
erly In astraight line to a point distant 240 feet,
thence In a northeasterly direction In & stalght
line to a point distant easterly In a stralght line
90 feet from the middle point of the line running
southerly from the point or place of beginning,
thenoein a northwesterly direction In a stralght
line to the point or place of beginning.

(23) 8. T. J.says: Vapor of ammonis has
been tried as a motor. Can you inform me where-
in it needs practical improvement? A. 80 far as
wo know, the ammonia ergine has been pretty
well worked out in principle, and it only requires
perfection in matters of detall and construction.
You will find a very interesting discussion of the
theory and description of such engines in Dr. Bar-
pard’s masterly “ Roport on the Paris Exposition. ™

(24) M. C. K. asks: Isthere any more heat
insteam ata bigh pressure than at s low pressure ?
A. The total heat in 11b, of steam locreases with
the tempernture, at the rate of 038 of & unit for
each degree Fah.

(25) S.E. 8. asks: 1. What is the metal
composition used In makivg small toy engine cyl-
inders? A. Wo believe itisa kind of type metal
composed of lead and antimony. 2 Will solder,
usod for soldering tio, do for soldering sheet lron
also? A, No. Use a solder composed of equal
parts of copper and zine.

(26) A. B, W, nsks: 1. How are electro-
gildiog andsilvering done? A.For gilding, see No,
25 on this page. Siiver solution s prepared with
least troudle by dissolving cyanide of potassium
in water & ox. to the pint), avd adding the sliver
by the battery process. This is done by placiog »
sheet of silver and s porous cup i the cyanide
solution ; the siver is then counected to rhe posi-
tive pole of a battery, and an fron or copper rod,
placed In the porous cup, is coanected with the
negative pole. The porous cup also contains
some of the cyanide solution. When a deposit be-
gins to form on the metal lo the cup, the solution
is of the right strength. Ooe or two Dunlell cells
form sufficlent battery power; if gas is given off,
reduce the strength sufliciently to prevent its evo-
lution. Work at a tempemture of about & or 0*
Fah. 2. How s slivering on glass dooe, to make
mirrors 7 A, Bottger gives the followlog method
for silvering on glass: Nitmte of silver is dis-
solved In distilled water, and ammonia added to
the solution till the precipitate first thrown down
s almost entirely redisso.ved. The solution s fl-
tered and diluted so that about & of a quart con.
tains 1548 grains nitmate of sllves, Next, 308
gralos nitruto of silver is dissolved in a little wa.
ter and poured (nto about a quart of boiling water
256 gralos Roobelle salt Is added, and the mixture
bolled a short time, till the precipitate contalned
In It becomes geay, and it s then fltered bot, The
glass plates, thoroughly cleaned with niteio acld,
caustio soda, or nleohol, are placed In a shallow
vessol and vovered 0 quarter or balf ao fueh deop
with equal volomes of the two solutions. Inan
hour the reduction will be complete, ‘The plates
uro thon washod and the operation repeatod until
o sufficlent conting of sliver Is obtulned, When
the sllvered surfuces nro dry, thoy may bo oaus
tously polished with the palm of the band, 1fthe
silver Is only required as n coating of thy back
surfuoe, this polishing I8, of course, superfiuous,
In this case, nlso, the operation may be shortoned
by heatiog the solutions to about 5% Fah, before
mixing. The silvermay thon bo varnished ovor
a8 n protoction.  When prepared, the solution wil,
keop about a mouth (n a dark place.

(27) E, J. W, says: Wil steam, when ex«
hausted into a cistorn through & number of small
holes in a colled pipe, heat the water to o highor
degroe of hoat than it does when exhausted
through u stralght pipe into the clstern, and why




bo condensed more rapldly :
using ﬁim weo of pipo and steam
Prossure {n each caso, tho wator will be bioated the
most, In a glven time, (0 the Aot case.
H. C. F.asks: 1. How can I make n so-

hg’ plating with a battory outof old gold

rings? A. Addono volumo of nitdo to three of
mmnﬁo acld and Alssolve the rings in the men-
strunm so formed. When this has beon done, drive
off any froo nold that may remain by gontly heat-
wg the whole. No yellow powder should result
from the operation ; If it does, a drop or two more
of acld must bo added to redisolve it The solu-
tion should then be much dituted, and eyanide of
potassium added as long us nny procipitate in
formed. Separmte this from the lquld, wash, and
redissolve it in oyanide of potassium, and the so-
lution is roady for uso. About balf anounce of
tho precipitate to a gallon of the cyanide (water
and oyanido) I8 n good working steength, One
Smee coll 15 sumelont to oause tho doposit, Tho
solution should be heated to about 190° Fah., and
pure finegold ts neaded for the anode.  Hy pro-
perly reguiating the battery power and heat, the
oolor of the gold may be coosiderably modified.
Aseyanide of potassium fs a deadly poison, too
muoh care cannot be exercised in handling It 2
Can I plate articlos that have boon nickel-plated
with such a solution? A. Yos. 3. Would 5 cells
Danlell's battery be suficient? A. Five oells of
Daniell's battery would probably cause the evolu-
tion of gas, which is to be carofully avolded. Oune
oell 1o good condition would do well.

(20)S.A. T. says: In an old building in
Philadelphia resides a man about 75 years of age,
who has been at work on a machine composed of
levers, without springs or weights, for years. Hols
very eccentric, lives alone, and no porson knows
who he is or whence be came. The mach!ne s
nearly all composed of wood; it Is completed,and
has been running for weeks. He is now bullding
one very much larger, from which be intends de-
riving power. Tha man is not a man to deceive
any one,and there Is nothing about the maohine
hidden from view. I understand that the man
bas been working at this problem for 40 years,
When 1say *“he has a machine whioh supplies its
own power,” I say whatmy eyes tell me. Iamno
bellover in perpetual motion; but what is this? A,
This {s the old story that we have heard so ofton.
Wo have in our possession numerowns ciroulnrs, do-
soribing just such wonderful Inventions and en-
dorved by the most wonderful names, but they do
not seem to have much effect upon our views, and
we are constrained to think that, while your eyoes
may beall right, you did not use them as judiocious-
Iy a8 was desirable, directing them by your
reaAson.

(80) C. W, P.says: I have two iron tanks
in the top of my house, holdiog 125 barrels each.
One s for soft water, the other for drinking pur-
poses. What {s the best paint or composition to
ooat them with to keep them from rusting ? White
lead will not do. A. Trautwein says: “ White
lead applied directly to the iron requires inces-
sant renewal, and probably exerts a corrosive ef-
fect. It may, however, be applied over the more
durable colors when appearanoe requires it. Red
jead Issald to be very durable, when pure. An
fustance is recorded of pump rods, in a well 200
feot doop, near London, which, baving first been
thus painted, were in use for 45 years, and at the
expirstion of that time thelr weight was found to
be procisely the same as when new ; thus showing
that rust had not afected them." A slate paint is
sometimes used to ocoat the interior of tanks.
Iron, well cleaned and washed with hot linseed
ofl, will sometimes be thus preserved from rust-
ing.

(81) N. G. W. says, in commenting on M.
W. W.'s answer to the question why & given load
can be moved upa given incline on a small wheeled
truck with iess power than would be necessary to
move the same Joad up the same Iincline on alarge
whoeeled truck : Lot P=power, W= weight, R=ra-
dius of wheel, b=angle of inclination of roads=
E C G,a=angle made by line of traction, D C,with
road=FE C. E Is the center of moments. The

power, P sots 1o ralse the welght, W, over the
polot, I'; the welght, W, resists the action. FE,
the lever arm of Pl sin. a. G B, the lever arm
of Wall oon b, Writlag out the equation by mo-
monts, we bave P R sin. a=W R oon, b, or (reduo-
ing) we bave P uin. o= W oos. b, that Is, the power
multiplied by the sioe of the angle made by the
Hoe of wtmetion with the road I oqual to the
wolght multiplied by cos. angle of (nelination of
the road. Tho aoglo, o, vacies Inversely as I :
hanoe, as the whoel becomes smaller, the angle, o,
Increnses, a8 ls shown io the figure. The sine of
an aogle varies directly as the angle, consequent-
Iy, a8 a lnvroases, sln, o Increass. Hesumiog the
last oquation : Consideriog the weight coastant
and the angle of Inclination of the road also, it
would follow, to keep up the equality, that, as the
dismeter of the wheel is diminished, less power
would be required to move a given welght up &
wiven toclioe,
MINERALS, BTC, —Specimens have been re.
esived from the following correspondents and
examined, with the resulia stated :

J. N. D.—~Both are argilincecus shale, containing
# small amount of mionceous red oxide of (ron,

Scientific

gmnimu.

Capstan, A, Hussoll . oones

&ncn.—xo. 1 contalns (ron and mangunese.alony
with silver and alumina. No. 2 Is gnlona with a
small poroentage of (ron. Itls not arsenfeal. No.
8 18 plumbngo with silox and e, No. 4 lsstilen
and aluming, fron In small amount, and lime,.—J,
H, P.—The smaller ploce contalns ymlena, pyrite,
tale and quartzite. The Inrger Is gnlena (n lime-
Stone rosk.— K. W. W.--No. 1 is fron pyrites whioh
hins 1085t 1 part of (ts sulpbur and been partly con.
vorted Into oxide of (ron. No. 2 Is exoellent iron
ore. Tt contains nelther black lead nor quicksil-
veor.—H. L. C.—They are of two kinds, The glossy
kind s quartz, the waxy varlety (s chaleedony.
Tampn Bay, Fla., has long been colebrated for the
ohnloedony found near it.— R, W, Z.—No. 1is zinc
No. 8 18 mica sohist, con-

ore. No, 2 (s willamito,
talning o small amount of red homatite. No. 4 iy
calamine. No. 5 ls strontianite. No. 0 1s calamine.

—0, H. P.—It is probably a sillocous soorin, its
donslty being only 214, Besides silex, of which {t
18 mostly composed, {t containsiron, llme, and car-
bonnooous matter.—J, J. F.'s speolmen, supposed
to contaln siiver, dld not arrive.—C. A. W.—The
clay contalos silica, alumina, lime, (ron (as sesqui-
oxide), magnesia, potash, and traces of soda. The
above Ingredients are arranged In order of the
amounts as existing Iin the specimons sent.—W.H.
G.—~We find none of tho precious metals present.
It s a deposit of carbonate of lime nod magnesia
upon quartz. Itcontains about 10 per cent of see-
quioxide of fron.—C. W.—It 1s a fossil belemnite.
These curlous fossils vary In size and form ; some
are small, delicate, transparent like amber; others
are opague, and from ten to twelve inches in
length, They are very common, hbaving been met
with In all ages and countries, and giviog rise to
much speculation as to their real character.—C.B.
K.'s and D. M. 8."s minorals did not come to hand.
—~A. M, D.—No. 11is a handsome chrysolite, which
isa silky variety of fibrous serpentine. No.21is
hornblende. No. 3 is beryl.—J. L.—The water has
been examined. It has taken up alumina, lime,
and orgunic matter. The latter is to be dreaded;
and it would be safer to boil the water before
using,—A. B. P.—Nos. 1, 2, 8, and 4 (both hard and
soft) nre variedes of shale rock containing an
mmount of oxide of {ron. By fluxing, No. 1 gives
& black slug. They are not catitled to the name of
ironores, The paintsare ochers of inferior qual-
ity. No, 5§ Is impure fron alum.—A. B. P.—The
two bottles labeled No. 1 and those marked Nos. 2
and 8contain lime and nluming with organic mat-
ters, In No. 8, the two latter substances are In
considornble quantity, and there is likewise pres-
ent a large percentage of fron.

COMMUNICATIONS RECEIVED,
The Editor of the BCIENTIFIC AMERIOAN fo=
knowledgos, with much pleasure, the receipt of
original papers and contributions upon the follow-
Ing subjects :
On Large and Small Wagon Wheels. By M.G. P,
On the Tides in the Gulf of Mexico. Hy W.
On n New Explosive By E.G, A,
On Steam Bofler Phenomena. By L. M. K.
On State Laws regarding Patents. By W. W.

Also inquiries and answers from the following :
A G-I W.D—P B8 ~C.L~D. F.—A. L-J.B.—
F.JC—J. RN —~A W -E J. N~8 M. 8,

HINTS TO CORRESPONDENTS.

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

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

Hundreds of inquiries analogous to the following
are gont : “ Whose s the best prooess of making
gas from petroloum? Who publishes workiog
drawiogs of steam engines? Whose is tho best steam
siphon valve? Whoso Is tho best maohine for re-
ducing sand and small gravel to a fine powder 7"
All such personal Inquiriesare printed, as will be
observed. In the column of “ Business and Per-
sonal,” which 1s spocially set apart for that pur.
poso, subjoeot to the charge mentioned at the head
of that colump. Almost nny desired (nformation
can In this way be expeditiously obtained.

[OFFICIAL.)
INDEX OF INVENTIONS

YOR wWuion
Letters Fatent of the United States were
Granted In the Woek ending
September 14, 1875,

AND EAUBR BEARING THAT DATE.
[Those marked (r) are refssusd patents.!

Alarm, burgiar, J. B, Allen

Alphabet exhibitor, B, B, Whaley

Auger, earth, J. P. Summers

Awnings, frame for hinged, I )«ykn

Baby walker, Nickerson snd Tripp. .

Barrels, device for pitching, G, Meyer
Bed.camp, M. K. Mills

Bodstead, sofs, B, §. McEotire

Blind stop, W, Wrighn

Boats, propalling canal, A, Nughee

Botler, wash, O, Davis

Boot heels. making, 5. W. Maldwin
Boot.pegring stand, A. Mone

Boota, 1nsole for, C. ¥, ML)

Poots, lasting, B. C. Lambert

Bottie stopper fastening, W. I, Date

Bottle stoppers, bending wire, €, De Quilifeidt
Briek machine, Wilson snd Smithaon

Narper, gas, T, Trudeau

Barner, lamp, P. 8, Uaderbill

Catendar, J. V. Tapley
Cans, ban iie for mux, ¥

N, Curtis

Car brake nhoa. M. Madden
Car brake, stoam, Taylor and MoCamish..
Car brako, vacnam, F. W, Eamn,. ...
Car coupling, W. . Hunter, .,
Car e , G, Wernll

Carbureter, D, L, Wescott

Carrlage bows, forming ends of, C, Renton,
Carrlage step, B, A, Cooper,... s voes
Carrfoge top, A, W, Glbert,....... i
Carteidge.loading device, W, Noyes....
Casting mold boards, J, Ollver (r)
Casting mold boards, ehill for, J, Oliver (r)
Cement, hydraulle, O. F, Dunderdale
Chalr, reciining, G. Huozinger (r)..

Chlmney woot arroster, M. Brinkerhofr,
Chuok, planer, J, O, Mulborey. ..o
Churn, J. W, McClure
Clgur box revenue guard, O, T, Earle,.

Clothes clamp, G. W. Eniffen...........
Clothes dryer, M. N, Lovell...
Clothos dryey, O, Sebifferioy
Clothes dryer, J. Sutton
Cock, stop, O, T, Earle
Coffin, Richey and McDougall
Collar and muff, combined, C, Siattmann, ..
Colllery plant, B, A, Wilder,.
Condenser, H, W, Bulkley..
Cotton gin, 0. W, Masmey
Crimpling machine, T, J, Greenwood
Crozing and levellng tool, Bteel and Reel
Curtain fixture, L. H. Gano...
Cuspadore, G. Booth
Dental ailings, prepariog, R, b \\Illlnm
Dinner box, J. 8, Davis .
Ditehing machine, F, Taylor,
Dip pipes, rotary valve for, W, Farmer
Dip pipes, movable, W. Farmer
Dovetalling machine, C. P. Balle. ..
Dray, three-whoeled, J. W, Minor
Drills, manufacturing twist, . B, Hunt..
Drills, teipod for rock, J, C, Githeps......
Egg batter, desleeating, W, O, Stoddard. .
Egg beater, F. E. Schonmeyer..... . .
Eggs. preserving J K, Boone
Engine, rotary, Roth and Barker
Engino, rotary Stream and Miller....
Eng!no, rotary, Vanorder and 8avage.
Explosive compound, €, Dittmar (r)
Fare register, A, ¥, Joknson
Fare register, W. Miller....
Fare register, J. Bangster...
Farrier'stool, M, Daltes.......c.o.ouvues

Feed wator regulator, C. M. Bridges..

Gas governor, W, D, Show........
Gasaller, extension, J. H. Seaman..
Generator, steam, K. H, Thom....
Glassware, manufacture of, J,. C, GIll
Gralndryer, J. BOuto.,.ccoovuiriisnrnes
Grate, J. Habermebil..............oavaee -on
Harness, rosette, Ulrich & Hachmelster (r)
Harrow,wheel, J. 8. Salvely.
Harvester, J, Gore (r)
Hat bodles, forming, W. H. (mke
Heat regulator, W, 8. Hill
Heatlng drum, Munson & Dick....
Holsting apparatus, N. W, Hoffman,.
Hook for hangiug pictures, C. Richards. ...
Horse detaching apparstas, J. W, Glover.
Horses, toe wolght for, W, H. Abbott, ...
Horseshoe, A. Albright
Horseahoo, M. 5, Roberts
Hose and plpe coupling, H. G.
Hydrant, J. Fleming
Hydrocarbons, burning, J. W
lco plek, M, Cowles
Koy fastener, J, Kulght ..
Lamp, B, B, Schnelder.... covieiiiniis
Lamp support, wagon, Boudron & .lohnmn
Lantern, A. M. Duburn
Lard dryer and cooler, G. Dogen, Jr., .,
Lathe, universal turning. Koch & Mueller,,
Leather fnisting machinery, E, Sottle.,
Lok, artifiolal, J. O'Brien, .. i
Line fastener, W, Haddook
Liquld measure, G, W, Aldrioh,.....
Liquors, forcing, J. F. Bennett (r),,
1Look, combination, H. C, Hovey,

\'ynrom

Loom shuttle, A, Edwarda
Loom shuttle spindle, Logan & Thomaon.
Lounge, fuvalld, A, Shiols,,

Labrieating compound, I D ll.nlou
Malns, preventiog tar in, D. H, Vox....
Moasure, Hguid, O, W, AMrieh, . ........
Moat catter, D, L, Degroat. ... .. coienen
Meat In catting, holding, W, Tetley,
Medical composition, L. . Brand
MU, smat, Richmond, Ryan, and MeGill,.
Nall extractor, I N, Bardick
Nipple, rabber, A M. Knapp
Ore crusher and amalgsmator, C
Ore feeder, C. P, Mtanford ~
Paint oll compound, U, & Robinson .
Palnting cloth machine for, M. I,
Mfaperbox, C, A, Young
aper box machine, G, 1

Turney

PFen holder, B, Darberot, ..
PFon, rullog, J. R, Glsburn sidns
Pieker siafl cheok, Stavenson & \mull
Pletures, ete,, hanging, I, D, Pope

Mpe cutter, ¥F. |, Maule O R
Plane, carpenter's, M. O Mayo
Mlaner chaek, J. O, Malberry
Maning maching, Doane & Passel, ...
Fianing maching cuttor holder, W, B, l\mlm
Yiantar, corn, J, Kally BT

Mow, 1. Freeman sivessidnunies
Mow, M. Ormond . ...,
"ocket book look llunnu l lhln\ll

Carpet boater and oleaner, J. L. ... ... ..

Clay, oto,, pulyeriziog, J. K, Caldwell, t

. 167,058

Locomotives with water, suppiying, 0. Howe....
. 107,708
167,078

Pulllips. ..

Paper, machine for cutting roll,Cohen & Frank
Paper pulp from palm, making, J. P, Herron,

Lo 167118
R Urp )
e

. 107,090

107,040

o0 107,058
e Ui

6,682
6,007

Lo 107,00
. 167,018
L 67T
. 16T

Wi,

. 167,07

. 165,59
. 16762
. 107,079
. 167,661

167,704

Fats, ote,, separating constituents of, T. M. Fell 107,607
. 107,639

Flle holder, H, Baumgartel......... Swspaves . 107,781
Fire arm, magazine. E. A, F. Toepperweln...... 167,712
Fire arms, elastic bute plate for, H. A. Silver..., 167,701
Fire extinguisher, Hart and Dillon-Lee........... 107,654
Fisling Unes, sinker for, E. Pltcher..... voe 107,657
Fishing, spoon hook for, G. R, Plerce,. L 07,78
Flower pot, C. J, Sands........... 107,790
Furnnce door casing, H, F. Hayden.......ceevees, 107,665
Furnuce for destroying {nsects, W, F. Woolsey.. 167,72
Furnace, fron and steel, W. A, Stephenas.,....... 167,500
Furnace, hotalr, H, D, Freer.....ocoenvnee M (o
Furnace, hotair, N, Toye........ L ¥6,60
Gago, sldipg, C. Sargent,.... S ANUSNBAssstsessnonane 167,71
Game apparatus, J. J. Weber.... .. cocvcnen vane 167,516
Game coanter, C. K. Hackley. . 167,68

L
. UR g
Lo
aee 167,008
L

)
. 107,673
. 167,686
L 167,654
.o 07,745
. 167,67
]
, 167,726
. 107,651
. 167,636
. 197,614
. 167,608
oo AT

. 167,610
. 167,6m

M L )

167,76

B L L

o
167,56
14,5

. AN
LA

187,
.
wiom

R LN

167,70
<A

vee 107,704
, 7,0

19,008
197,507
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Printer's quoin, A, J, O'Shea.......

trersieraeaaies 167,790

Printing pross, A. K, Redstone, 16
Propelling canal hoata, A, Hug Ve 167,641
Pumph, valve for g 10, W. B, Chiw) con 167,004
Purifior, midditngs, IL. ¥, Notbol : lﬂ:ﬂi
Rallroad frog point, J. Johnson, ., 167,671
Raltroad switeh, D, ¥, Cavanangh | L1677
Nallroad switeh, safoly, J. A, Duggan L 107,652
Rofrigerator, J. Schmelzer............ . m'm
Refrigorator, B A, Btevens, m’m
Reln nholder, Owen & Custer, .. " o m'm
Revenne guard for dlgar boxes, 0. 'r lum m'-m
1ol for rolltag metal, A. R Boluxs 197,385
Sash balance, W.J. Lowls,....... 167,677
Bash cord fastener, I, N. Connor 167,36
Sanh fastener, P, T, Share........... 107,604
Saw.band, G. ¥ Wood........ 107,721
Saw bucks, wood holdor for, 8, llolllnnWoﬂh o 107,0m
Sawlng machine, scroll, E, Smuth, ..., wer vereees T4
Sawling machine, stone, S, Thompson. . SR LR Y
Scales, welghing, T. D, Stetson. ., ... < 1T
Hcraper, road, E, Huber,..... i WY
Sowing machine, 8. B, Hrown. ., . 187,600
Sewing machine, C. 8. Cushman ., 100
Sowlng machine caster, L. A. !‘ukn .10,
Sologling bracket, W, H, Seymour, ... vee 167 609
Shoes, elastic goring for, H. A. Blanchard. LA ]
Sifter,sal, A C. Fermis.....occeevvinrens « 167,68
Sleigh, T, Brown...... . )
Sleigh, J. M, Story.. . 197,607
Snow plow,S. M, Mlnr ...... . . 163,70
Soap, compound for, G, L, §, Jenifer . 167,00
Soap hotder, W._ J, Jobnson................... . 167,99
Sods water fountalns, making, A. D. Puffer, 197,088
Spark arrester. Brayton, June, & Freneh.......... Wi
Speculum, E, W, Highee. ... ’ -es 367,068
Speeders, etc., boariog for, e 167,054
Sphygmoscope, W, R, Pond 163,55
Stamp, band,S. F. Robloson. .. ... s 367,601
Stone sawing machine. &, Thompeon . . o 165,508
Stove, hot blast, Cochrane & Cowper.... PO [ 1)
Swaging machine feed, E. Thompson, oo 105,650
Table, steaming, A, J. Randell,, ot P LN )
Telegraph, electromagnetic, J, ()lm-u.-d . 107,088
Tooth PICK, G. S. BOI0O0.. ...ovvrrrrriernernsesernns 147,79
Torpedo envelope mashine, Wolfo & Lllllcndnm 167,514
Toy. balancing, F, Markoe............ PRe—— L)
Toy, chime, E. C. Barton (r)........... . 66M
Toy whistle, H, B, King,...... - P (]
Trunk stay, M. A, Waas. ... ....... . 107,800
Tublpg, making of metal, D, )l somen .. 161,106
Type setting machine, B, T. P. Allen,, - 197,508
Tyre setting machine. I, H, Spelman. . ... o Uy
Universal Joint and clamp, T. J. Carrick ... . 167,608
Valve, osclllating balanced, A. W, Eldredge...... 167,754
Vinegar, apparatus for making, E. Burllngame... 167,043
Waogon, dutnping, T. WeaVOr....c..oiiurvnrnrnes-. 167,718
Wagon lamp support, Boedren & Johnson ........ 167,79
Whashlog machine. G. Friend.... ....... ... v VOIS
Washing machine, G. W, Grubb............ svinsss AT 000
Watches, hollow staff for, Belener & Plume....... 167,684
Water closet, R, D, O, Smith,,........ . 167,502
Welln, tools for setting tube,J. B Stellwagen.., 163,00
Windmill, J, A, ALen. .. oieivevicreinnes avseenes JOT TN
Window sash tightener, J. Benson........... vee 105,008

Window shade clasp or fastening, . M. Wells. ., 167,510
Wire, machine for screw threading, L. Goddu .0
Wrench, B. J. Welles...... o000, *eseesapusadoeh wion
Yoke coupling, neck, N, l~. mm Sessrsaraeastnies 167,704

DBIONE PATENTED.
S, &0, —MxpaL.—W, B, Canningham ef ol., Phlls., Pa.
8,648 —PraxoroxTe Lee. O, E. Hoffmelster, ¥, Y. aity,
.68 —CasmiNG.—A, I'. Reger, Phlladeiphis, Pa.
8,685, —~Grivipoxs.—~W, PP, Warren, Troy, N. V.
8,651, —Carn, =M, Isidor of al,, New York city.
8,652, —Warst Beur, —W.C Shimoneck, Washington, Do,
5,658, ~aox Coxn.—W.C Shi X, W DC,
S,64. ~Fax.—H. B. Sommer, Phfladelphia, Pa.

SUHEDULE OF PATENT FEEs
On 000E OUTEEE. . ccocoonrenrassrnnenssssesanssssavssce .50
On each Trado mark......... .85
On filing oach appiication for & Patent (15 years).....813
On sppeal 10 Extminers-in-Chlef......
Un appoal to Commissioner of Patents,
On fling & DIsCIAImMEr. .....vveiienans

S tmat,

Aesatiararssraraean

On application for Design (7 years).....
On spolication for Deslgn (14 years)

CANADIAN PATENTS.
Lier oF PATENTS GRANTED ™™ CANaD .

Septomber 14 to 20, 18786,

5,178, —H, Bolton, Elizabethtown, Ont,
Rept. 14, 1575,

5179, <J, A. MacKinnon, Sandwich, Ont,
Sopt. 14, 1873

5,180, ~W, R, Fenerty, Hailfax, N, 8. Filn and tool han«
dle, Sopt, 20, 1838,

5,181, —G, Keely, Londoa, Ont.

Potato digger,

WhiMetree,

Feather-renovating ma«

chine. Sept. 20, 188,

5,182 —J. W. Johnson ¢t al,, Towanda, Pa., U. S, Grain
separator. Sept, M, I8,

5,180, G, H. Bliss, West Stookbridge, Mas,, U, 5. Cuok

Inary apparatus, Sept, %0, 1§15,
5,154.—~A, Cunningham, Miwaukes, Wia,, U, &, Saw

mill dog. Sept, M, 187,
515, —F, K. Kalbflelach, New York city, U, 8, Canl »

for scids. Sept. 20, 14D,
5,186, G, Walltng, Port Heary, Ont,
am-r-oulnx fan, upt 20, 159,

 Sdvertisements.

Boaok Fage « « « « « « $1.00 & line.
Toslde Page « « « « « « 73 conta u HMoe.
Engravings may head advertisements al the same role
per line, by meaaurement, as the letter prese. Adver-
tisements must be received at publication ofice e
sarly as Friday morning Lo appeor in nert weve.
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Valuable Practical
BOIBN'I‘IPIO BOORB.

mo;vonun Meohanio’s Workshop Co
lldonuar tl.e'n.'llmn s Practiosl

Assistant,
Ly of the most aseful rales In
+ Wilh numerous tables of practical
mllu for facilitating Mechanteal
sactions, Iy Willlam Templeton
faed and Enlarged, with tho addl.
ceumeln uhlu for the use of operative
m- I8, Knglneers, &0,: to which nlso
dod sovornl usoful and practical ralos
dr-ullcu -nd Hydrodynumies, n Varigty of exporl.
Aults. and an extotsive table of powers -ml
mou l'\auv Mustrated. 16mwo, Fuli roan oW

NTENTS —Geomatry, Geamelry n‘wlle-l 1o Mechanics,
ihc el Arithmetic, Meusuration, lnstramental Arith.
« Commercial

Tables, Btrongth of Materfals, Mo-
anle Powers, Continuous Olreular Motlon, Friftion,

purties of Water and Atr, Steam Kogine llohcn mum
Cammers, Water Prossure Machimery. Lowatity

Pocket Book of Useful Tables and l'ormuhn for
lnrl.o Engineers, ny Fraak Proetor. Pocket l‘;:’

'ru-mo on Stoam llollon. thelr Strength, Con-
struction, and l:conomlml w orun: By Robert Wil
RORL IBIO0 o s cassacroiocds - sesissaveasasses .0

The Solence of B.ll'ly Conﬂrueuon. Dy Sir R,

!hnlz i Ste pluon. C. K, Fitth Editfon, Revised
alarged Bdward Nugent, C.E. 150 Hlustra.
A Y R A A A R R T
Elomontary Troatiso on Steam and the Steam En-

ﬂt& , Smatlonary sad VFortable,

Ny D me Clarx,
Numeroas luntnuou WO, oen o e N
The Workman's Manual of Engl % Drawing,

By John Maxton, Engineer,
mo

With =7 Ilmnnumu
SN Pt stsrsecessreaaeeteeeee s
tary Treatise on the Combumanor Coal
Pn tion of Smoke, emioally and Pragti.
nlly Consldered, By C, Wye Willlamns, 12mo.. #1.%0
Boginoers' and \(oclunlu' Tables, contmning
Welghts of !-wrhh i8e (arl\illnl. Mensuration
of Surfaces an Solidl. trength of Matarials, L‘mn
Ty I*, Munzinger, Svo. #5.00

!lo«nn.Cemnn &c.
llru\vd CATALOGUE OF !’RACTIC.\L
A.\l) :clx\n'-g;l .” B8 pages, Vo, —sent free o

one W
Select List of Books on Metals, Metallurgy,
of Materials, Chemical .\nlylu. ote. ; also, one
on Steam and the Stewm Ei 0o, as well as a Catalogue of
» Choloe tolleﬂ!on of Prac . Selentific and Economic
Books, with prices, sent free Gpon on,

HENRY CAREY DAIRD & €O,
INDUSTRIAL l'c-uuun. KARLLERS AXD IMronTEns,
S10 WALNUT STREET, Philadelphis,
A UURIUSITY for stamp  Address HURST
& CO., T Nassau St, ..\. ¥.

R SALE OR TO LET A Valuable Saw Mill,
run by water—LefTol's tmllu wheel, 40 inch, mnlrr
e, ?i ot 0,000 11, 1 19
Dours; byuluuraunn.m be made to cat u.m ﬁ
also .hsu. groaver, lml:h machine, and chopping m
v&n lnt ulrum w‘? " hl'nuqllrnllly of 3::!»«
jogs in the yard. also sell s pine
standlsg "Imh three miles of the mill, ‘nm u st
rse engive, new, ia splendid working or-
ld reasonable, or rented for a term of
‘em ‘u is 10 miles r‘om Chataworth, 17 from Owen

nd 13 from Palsley. 1t isa contral Mbu-lnnvlw
D. A. FITZPATRICK, Sulllvan, Marmion P, 0., Grey
o onnly. Onuﬂo.

sﬂlblﬁn BCIIA" a ToorT Bna ll
RALLS

N

A ten doliar bill of 11'6 sont free

ANGLES
nAND On rOWEN, W. X, STEVENS, E. Brooknald Ms,

\TBA)( ROAD ROLLEHR-—Improved design.

uperlor. udthuwuunln Imported ones

Appt J. K. RKILLEY & ro
Hamilton. Oatarto.

FINE TOOLS

Yor Machinists, Jewelers, En vers, Watchmakers,
Atmateurs, sud others, A ne sssortient of File

and steel Kire sy RABRE & CO-8, & Chat-
ham stmL New

A.; PRACTICAL MACHINIST and Draughts-
]
Kl of Steam Engiam, ..5"“‘:.. uﬁf:.'?mn:':

il be dis-

llct. at

Mnnloa \om. and t'ntm nnncnI: d'u'l'“"o)'l‘ ;n
"&" E'ﬂ ndent, man., ress ME.
CHA lc.u. n&un Chicato, I, care of J. C

scovel, Att’y st Law, 198 Clark S¢,

"I'HE IMPROVED SLIDE VALVE for Steam
FEagines has beon constantly used foor years without
repalrs, wnsd s as good &8 over, The galn o power s sl

Ways une fourth, often more, with less tuel,

Agenta
wanted, Clnnhnf e

« F, TALLANT. Burlington, lows,

PATENT 9(‘1{01 L SAWS

4y speciaity s Seroll and Sawe OVnI‘D\l
chilnes in uee, “SU rrumu T0 Au. mm LESS FRICE
CORDESMAN, RGA co.

Cor hntrulm Avo (‘luluuu o

.\DLILN’ 'ATEK I‘llWRI( OF EBNB AND FLOW,
YETER BECHE, Nath, Ps
.)()0

(l'c (.(:L‘D ulx’lﬂ'N AWA\‘(‘ n‘uo w. (‘,". raal)
omumisaton Ol CAn make from 0
daity, FARM JOUBNAL CO., w2 Broadway, X. Y.

A Ull’l'lb QTA‘I'BI I'A'l‘l!'!"
having Iseued to Major T, W Lyon for the vn
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sle of sueh gas to the publie oposais to
Purchase um uuuut may be sddressed |u
NICOL, Attorney for Peten
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Cotton Seed Huller.

D, Kahnweller's okbmod Patent, for Ol Mills and
Flantation use, Used by every Mill in New Orleaos and
Gthars. Band for Clrenlars. 120 Conter 84, Now York

The PORTER-ALLEN ENGINE

FOMITIVE-MOTION VARIABLE CUT
ll\"llb I‘lSTllh SPEED
HLES T, PORTE

Bead fur & clrcular to CHA

Our Boiler and Pipe Coverlng
Save 25 > l{ COENT.
in B LU XL,

ASBESTOS FELTING ITUII PANY,

. New Yok
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iets, Friee erme 15 Deale

llunv.
INTs »l

Shestbing, \Iu-
road lm u'.o and easliy owllnl
.

JOHNS, 87 Maiden Lane, N. .Y

Scientific American,
~ CLARK & COMPANY'S
PATENT SELF-COILING, REVOLVING STEEL SHUTTERS

be readily fitted (0 #lore Yronts, Rear Windows or ather o
(l'wmr nndt’ﬂulﬂlu -t-mwu- otection: alve. WOOD suy

oninge, making them FIRE AND BURGLAN

ERN Ia various Kinds of wood, saltable
Ntore Froats, Priv louses, Offices, and School Partitions. Clark’s shutters are self scting, require no mee hlﬂ:;’,’
or Balance welghts, snd cannol ket Gut of order '""{ are bandsome in sppesrance. and are the best and ches
shuttery in the wor Are Stie 1o ihe hew Triduse B

allding, Delaware sad (Hadson Cansl Bulldin
PBuiding, Leoox Libesry Haldiing. Have been for years in f.n u...'..f'..

y wae In every principal city throu
and are endorsed by the leading architects of Lthe world ¥¥ ’ Y S u‘" Rurope,
JAMES G, WILSOUN, Manager, 718 West %th 8¢, Now York,
and st London, tnu. Vieons, Deriin, Nellmwne &¢., &o

INDI%
For Inventors and th

short noties by ¥, 1,

RUBBER,
mde, made Int n
MOLTON, &5 Govd Bt Sew Yare.

Samples worth 91
l'unlmd Malne

[my dly st home
free. Brixsox & Co

$5 t0 $20 |

B, oo | Improved FOOT LATHES, | Fatsbilined ta s e
-e » -

(o i Tdf) iy o T EW PATENT CAR yoi INCLINED PLANES,
A

tonveniently arraasod to carry PARSENGERS and
LHICLES at the same titge.  Descriptive Circaiar sent
on application Address EARNSAAW, Civil Engt-
peer, N, W, Cor. &t nd Hace  Bta., C Incinoatt, uuo

Small Haod snd Power Planers for

Neats, Ball Mackines for
Foot Scroll Saws, lUght and
Foor Circular Saws, Al the
Koid by muhlntn aRenL,

Fe

oy r
nt direct from m.mul-rmn Many nuder- of this K WANT to rnn e oy rv unem n.,m m:n w oman
;:;:v have mem° Ilustrated Cstalogues fre “ and ohlid. © ﬁl* IIA LDN & CO., Hallowell, Me,
N. I, BALDWIN, I.lruuh N.H. -_—

™ Just the articles lut Artisans or Amateurs,

t‘l

WOOD SO L"' L SAW,
S

It 'ln tul.".l.u N'".I't'l e

SOR ARCOSD HAND MAC III\)H(\ \m-ls ws C, e ro n ty

l' HILLS. 51 Cortiandt Street, Now York ﬁl 'ﬁ,‘_‘.‘ otn m-in e, Mt De Jente
ork.

l‘alnm or Mosnlo
0 ll.n(-'ruo-m 1

r ‘#-‘rﬂi lem,gup, (o “" of odml-‘or mu: l
ND WATCH A““ SN saws Brass X in I‘I' .w\y..‘
l\,\‘l"‘l"llli‘.s.ll"‘?lh ALS, AND uvrnu ALS, In 1 d ‘under;: slso She s
sets or single, with Hooks of [pstruction for Nickel or 1 4c. Usnequalled tor Durabii-
Stiver Plating. THOMAS HALL, Masufacturing Fiee- ity and Low Cost. Price 10 to $15.
triclan, 19 Bromfield Street, Boston, Mass. Niustrated Boring Attachment, §8.5; Blower, §1
Catalogue sent free.

Sond for pampblet, rnrullr and Ut of
Desiguaof Fret Work., Troxr Dao's,
!lumhrlnnn lunlunon Del

$1 " ‘.; AL home, Axtnils wanted, Ontfit and
terms free TRUE & CO.. Augusts, Malne,

The TOLL-GALE! Erize Victurewniiiee: an

onlous bject
8nd! Address with lum’ . C.AB 8%:13?:\.\"‘,

Water Wheels.

More than four times se
many of Jas. Leflel's Im.
vod Double Turbine
atrr Woeels 1n ODemtion
than anv other king "
sizes made, magiog from

INVESTED tn Wall Street
often leads 1o tortane, A

$10 TO $500 smartea.s mes

everyihing, and copy of the \\ all Streot Review

SENT FREE Joux oKL ixo & Co,, “lnhn

and Brokers, nuroodtar.
THE IMPROVED

NIAGARA STEAM PUMP,

%) to 97 Peori 5t , Brookien, N. Y
at @ Joha St,, New York

Agenc
Hubbard & ‘Aller,
SoLe MaxUrACTURERS,
ExoiNes AND Borens,

3 Berd lur clrcaiars

253
TBADE TNGINE

Kotenioss
a Iurlm.'..::l’ M m
of Cust Mot

Every Kogine indicsted,
Yalve corrected o rlv o the N‘)—
est uu!um reaniin

r.nv-u“g ‘?s \M
mark
li:nd for Price List snd Clr-

(3} B

Iln'uuun & HErcuxl
roox M'v'a. Co.,

Dayton, Oulo.

T FOOT LATIHES

JUT DRILL PRESSES, IRON MILLS TO GRIND

CORN AND COB. FERD, &o.
L., M1
G0z W, Ll’ 1 m..’i ln“-uu. 0.

Boult's Patent,

Roverse Motion

Paneling., Varierty

Mouldine and

Dovetalling
Machine

outs Fanels ;

soy design or

u’ln of mouid I

wlld wood

Dovetalling with
thiex or thin
stufls, ple.

SF™ Send for Pamphlet and
Sample of work,

Tmproved Solid Stee] Cutters for

all kinds of Variety Mounlders

-"l' 0 order. warranted
B IYERY o

3.3“' ka. ;\

Pulleys, Shafting and Hangers
a Specialty.

SX to ¥ . diam,, under
heads from 1 to W0 11, Suce

sesaful for ev 7pou

o oo ptphies |
A WEEK to Agents, Old & Young, Maln & Fo- neat ever publls con
7‘ male,in their loeality’ Terms & OU TR FREE. talbing overt fine flidatrs

Address P, O, VICKERY & CO.. Angu-l- Me.
ITHBRBY RUGG & RICRARD%\ Man-

tions, sent
i o water

-r
LEVFEL & 00

ufscturers of Woodworth Planing, ‘tomclnl
_}M Groovy llchlnn.mrhm‘l‘on‘- ‘hun\ Im ve TRELT REDHCTION 1% PR
non  Mae ortialng. Moulding. O N I¥ PRIC
Machi asd Wood-Workink G

llnlhln;n ml]. ﬁ

Salladury orcestet
(8bop formerly oecnol.d by B, BALL'® Co.)
LB W . 4. BUOO, M, BRICHARDMON

E
u\’mun.xc GOVERNORS, if ordered at
. ROGEES, Tw, .uJohn St., Boston, ?(n.:

ﬂl‘Cls—Omt nducuv-o in m ol Wrwnx iron
/ Seroll Chiucks. s«od new ilst
CUSH!J\h lllmord Conn

AN

Small Tools o! all llw .I.o GEAR WHE

Barnes' Foot-pawer Ncroll
Saws and Lathe.

An entire XEVOLUTION In the con.
struction of foot-power machibes!
The 01d styis thrown nslde when these
are known! Thousands now In use!
$1500 1o $2.00 per year made uslog
them person out of every three
who send for umonu of theso ma-

chines hun ono
you \xdm peoe

ELS.

luk'hml Wht&‘c%%o‘ ::n:lo&%hn En nn slld &.:u‘klndcn‘ult‘uun
. . . <
Box'3044. | GOODYOW & = Cornbill,

\ JE _can sell these First-Clasm

o8 for Two Hondred and
‘(lwyrgomn bDecause we employ

no agents and allow no discount to
dealers—they swindle you out of
more than (wice tha real cost of all
Planos, Duriog the past 7 yosrs we
bave sold our 0% to over 1,00
tamilles, In every section of every
State and Territory in the Unlon.
There Is Dot & county, or a prowi-
nent town where they are not In

. P "-J('o
use, And hundreds of small towns -

v YORN

everywhbere also bave 1t  you et (L A LA BRI
Wil sepd for our Catalogue. ISR
taining 15 solid columns ih fine 11"

of the pames restdences of z‘m

minent citizens, Inciuding mem

of Congress sod many Infuential
snd wealthy bankers and merchanis

STUNTEVANT We have two of

eYeryw who are using oar Pla- Horee, lln,:n in our public

nos—you will be sure to find some Now York, A Penors

of them a1 your very door, in your Sont. 15 1874 In vur opinion 2

awn or somé adiolning town, where ol anllon R old thery b no Plano more

Y00 0an 8ot snd LTy our PIAGOS, To wWiox 1T Max dnrble, of possessiig
We send them anywhere within CONCERN. — We have -

10 miles of New ¥ ork for 10days’
trial. and, If not sstiafsciary, no
payment is required, Sutdoatmais Toeastians Jemee.
Weo are a responsibie (ncorporated o 0

company, and refer b‘_ permission to the Chemioal Na- | to any Plano ia the world at any price. Please wrile s,
tional B’uk of New Vark Oity, which any Bank In the | and you will recelve not only our Ulustrated © treaiar
United States wily uu-r( JOu is by far the strongest Rank | contalning full particuiars, hut Also & writiea reply toall
» America, We mase

Nis slatement to prove that eur Fu«lom from some officer of our Company ia person
‘)nn WArrAnt guarantees our Planos to be tully equal Toase state where You saw this notice

Addross, Unitea ll-lu l'hno Co,, 810 Broadwn). New York,

t Fair A | fe
ONSER'S PATEXT STEAM TRAP stands su- Call at Fair American w"‘““ “d .

l perior to all others. All Steam Traps warranted ¥RW D WING PR A & 200
SRAL S ArTARt e STILES & PARKER FRESA CO., Middistown, Ct
Flect, State Hights for Fale, --p Ibc entire Patent for R ;
Baie. Gond for eireuiers l:du . T WL meet partion by sppotntment
BAMUEL lm\ulﬂ!

sipetior musical gnall

nsedd the U 8. Planos s

for the past #ix yoars LA G S LELAND

A\'(l'! "
for 1lustral

TENT BOLT CUTTER
Unuhr (mcluuu onlo

.

Dover, X. 1

"EW & SECOND HAND WOOD WORKING
A Machinery, Floorers, Planers and Matchers, Single
and Doable Sartacers, Moulding Machines, herol] naws
Ruction and fhast Pans for Shavings, ein. D, J, LATTI-

‘)] CATCOOMAN] la-
‘. ‘\‘ AFAR PRI Ner wth B
g Poil bt emmens

S Rt g s 16 ere, | MOKE, Hist and Chostnut 84, ' adolphia, I

e Mrais ETEL N LI

Tho'oun b ity Yranateoed o any riiie o o b il tha | D AYID'S PATENT) Eor Qrinding
‘"‘“‘l‘l":\‘:'":‘. .n:u. ¢. Ar- . l—-ullld Q._M CHROMOS

"A‘&no I L FATIEX ::;:..A:I‘V;‘l'u‘:‘n Prwet, X% Yors """" Pn'"""‘"‘ ‘1“’ for

- — Bricks, and hard material.

, A r EN T Sond for Pamphlet 1o
I hnh” Y 2y au .M, ey DENMEAD & SON,
.“ L u"--a working e DISINTEGRATOR Maltimore, M4,
.ndto' Iroulars, ot

hunu Iioclnn
TILLIAM mxln hl\m
TURENR, & W5
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Al.'ﬂ'lll N MANUFAC

Androw Rireet, Livernoo! Kng

PLANING AND MATCHING
N

THE BASTET

HAGNETIC ENGINE.

Simple, Dnrahlr and Economical.

o, | Engine (for lo-!u
hu { Eniine ‘m W

| No, ¥ Eugius 20 0 $2%
No. 3 Bugine $a0 1o pn

9 Blate Agonts wanted
Lo BASTET,
GO7

Alhnoo) MO0,

BENTEL MARGEDANT & C0.

EEAMILYON
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A

ORR hru\\j-r'ln

u«ﬂu Ma une-. Cable and Sheav

Broadway, N.7Y.

DVERTISERS WU DESIRE TO fiBACE COUN
try readers fn tAe Wen', can 40 #0 In tRe Dest &
heapest manner by ul‘ln no¢ or more seciions of in-

rmd '*lJu.- -on‘m + Chicago, 01,

8,000in Use !
Blake’s
STEAM PUMPS

or avery posaidle duty, Send

for INustrated Catalogue

Gt:n ¥F. BLAKE M'F'G CO.
% & W Liberty Street,

KEL]

New York,
Cor, Causewny and Friead l % snd 32 Southk Cans
nu Bootun LR st .Lnlngo l\i

mvnonn KACHI]ERY for STAVZ

Heading,
o, Palley Gauge Latbe, Durkee's Antomatic Ssw Mil

Shingic and Handles, Cabinet Maker's Machin

Improved, Key Seat C uuln.r, Pulley Boring
schines Hadial Drills, Steam Engines, and i

es for u\-:n
LB BAILEY &a VAl Lockwﬂ.\‘

M.AGHINERY

[RON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

HANGERS, PULLEYS, COUPLINGE, BALTING, &
&c. Bend for Iustrated Catalogue sod Price List.

GEORGE PLACE,

21 ChamSars & W0 Feade Sza N, V. Ow

EAGLE FOOT LATHES,

With Seroll snd Clrealsr Saw Astach-
mnn Slide Tiest, Tools, &c : also small

® Lathes, Meta) Hind l'\anm &e.
Mnlool desigus, superior Aunlah t«
Prices, Dur new Calalogue deacri
these and evary ol pecessary for tie Am-
steur or Artlean, Send for i,

WM. L. CIRASE & CO..

Ib ﬂ Libarty n\ \c' York

Io‘ldl Re nv!

Power esic

ning & Matchl.ng

and Tenoaing Machines.

. A ca ral “ ood - Workin u-cmnn
\ NS tleawan
‘&'.'.‘.Jo,‘” e §1x:ub¢nyk§\uu

Shaping Machines
Have povel davice for changing
lc g1h of strohe whila s mation,
alyy automate down I«d. ane
quick return.  Four siaes
Pateated 1808, 180, 1874
Waood & Light Mashiae Co.
Waorcestor, Mass.
Maanufacturers of all iads of
Iron Wodmg‘Maanoq
Shafting, Pulleys, &c.

Machinery.

om OFIR, HROS, & VO

HO. 34N BHOADWAY, NEW YORA.
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Wine, or Malssses, WITHOLUT © Na DRUGS
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TISTH  in 1LENA' "“l; -
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Advertisenencs,

Page = = = = = #1,00 a line
ﬂ‘-ﬁf. Page = = = = = Thjconts a line.
Engravings may head advertisements at the same rale

perling by measuroment, as the letter press  Ad-
vertisements muat be received at publication affiee as
cariy as Fyiday morning to appear (n next issue,

dle, & Cylinde

Ol K
|, Joanufactures the

. 1. KrLLOOO,
wt. Ba

blished '58,

Freliny!

HOMAS'S FLUID TANNATE OF SODA-—
Never falls to remove Scale from -n;!ﬂum Boller,
using any kind of 'lz‘"f‘ﬂ{-:-‘:\;r ll\&_ml:’ 1‘1)» Ih.u rl\!:-.u
201D, X BOI 1R I ENCER THOMAS, Bimira,N. Y.

Polishor, Can Opener,

o »
Knlresllurpvm-r. Apgents wanted.

entonnial Novelty 651 N, 7th St. Phila. Pa,

PORTLAND CEMENT

Jear Cisterns, Foundations, Stables, Cellars,
T rlets, Kttt BSee % coments
for Practical Treatise on ents,
”"‘ff.‘."mc'ﬁ.\f}a Co., 76 South St,, New York.

PAINTER'S M ANR?‘.\I‘AN.«..
m‘;‘?‘i‘.‘i.%‘.‘&iﬁ%‘i.":l"'ﬂr'iﬁi-‘T:!{‘«"r‘“n'g‘.".’l'.‘lfu‘...‘,‘." iding,
:

ts, 50, Scrotls and Orna-
&e., Nets. Book of Alphabets O

. $1. Lightaing Calculator, 3¢,
n‘\::cr"a\', hs:npnfakcr.ﬁc. fumrnulll.m_c uus;
ter and 'Tnm-vr‘- Gulde, 2c. Dog Tr_-{n}ni. P -
bookseliers, or by mall, JESSE ANEY CO., 1

Nassau St., New York.

QOLUBLB GLASS—AIl strengths and t;!oar ?s
m M* 1o ®0° B, 1°715 spec, grav, Forsaie
t‘?i d’%‘ﬁ’oé‘.‘.‘mmmu &'00., 10 Fulton 8t., N. Y.

W

SHAFTING. PULLEYS AND HANGE

A .\'n peAnity.,
s POOLE & HUNT.
SEND FOR.CIRCULARS. BALTIMORE! MD.

HAIR-FELT-—HAIR-FELT.
BOILERS & PIPES.
£F~ Discount to the Trade

.
MERTCANTA TR FELT MILLS
316 Front Stroet, New York

TRADE
MANK

The Standard—Best Stock—Finest Finish.

MANUFAOTURED ONLY DY

D. ARTHUR BROWN & C0,) Fisherville, N.H,

W. C. DUYCKINCK,

INPORTER, MANUFACTURER, AND DEaLER IN
Railway, Machinists’and En-

gineers’ Supplies,
50 AND 52 JOHN STREET,
P. 0. Box Qi NEW YORK.

'O DYERS AND MANUFACTURERS.
Thomas's Fluid Taaznic Acid, or Bisck Color Base,
for Coloriag Hata, Carpets, and all Feit Goocs, and Tex
tile Fabrice, and for makine Ink. Price éc perid. Ad
dress N. SPENCER THOMAS, Elmina N Y.

JUHN A. sOEBLING S SONS, Manufsciur-
Trezston. N. J., or 115 Liderty 88, New York.
Wheels and Bope for conveying power loog distances.
Se=d for Clrenlar

YN el YT
CARPENTER'S MANUAL.
A practical gulde to use of all tools and all operations
of 1he trade: also drawing for carpenters, torms of con-
tracta, specifications, plans, &c., with plaln lastructions
for beginners.and full ﬁ;‘l‘.’! of terns used In the trade.
i1 + 30 cta_ . of booksellers, or by mall
JESSE HANEY & CO., 119 Nassau St,, N. ¥

PTG T AT am ma
[HE TANITE IMEAN
EmeryWheels JEmery(rindens

STROIDSmENEAR A et .,

PURE EMERY,
Fuaranteed eunvu sny iu the market at prices lower
t2an any other Srst clsse emery.

IEHARDSON, MERIAM & CO.,
asufscturers of the latest improved Patent Dantels’
Woodworth Planing Machines Matching, Sash sne
Molding, Tenouing, Mortislag, Boring, Shaping, Vertioan
sad Cireziar Be-sawing Mackines, Saw Mille, Saw Arbors,
Seroll h’:f Baliway, Cut-off, snd Kip.esw Mschines
sntt sad Wood Turnlog Lathes, and various other Kinds
Wood working Meckisery. Catalogues and price Mt
semg o don. Masufsctory, Worcester. Maass,
Warenouer W Liberty Street New Vork

John Cooper Engine M'fg Co.

" MOUNT VYERNON, OHI0,
ASTFACTURENS OF FInsT LA STATIONARY EX
6!!!"‘“ Stomnl P, FORTABLE ENGINES C.ll:l'l"
LAE SAW MiILls STEAM BOILERS, ROTARY
BOILERS, MILL AND FACTORY MACHINERY, &c.,
:‘l‘lrl;b”‘;lzl;z \lll.l{,‘unz.zsuu,g ® Basnxis Frovs
) N BEAT LGAL, or 50 Barrels Flour with
Osne (..::qﬂﬂ “o."! also, Englues 10 rus oo 3 (be

r per lndicated baorse
l}';nﬂ for circalars yo

: P T = Y
Bradley’s Cushioned Hammer
bes larger capact
more d{’nmz. hllt,l. l‘;‘
Josa room, docs more and
Betier work with lese ex
pense for power snd re-
palrs than any other Ham
mer s ses

Gt ¢ 2
R P

ers,

BRADLEY
Company

SYRacUss,. X, ¥,

Scientific

American,

[OcToBER 16, 1875.

Emeory,

by declaring them equal (o those of one well
lonce, THE TANI g X
any mine, nor te manufacture nnf l\mny‘
NECTED Wit Exenry, belng well nformed as to the
makors, and as to all the applications of firaln and

this country

CLASS ERY HAS DEEN OFFERED FON,

W0 Ibe, oach,

PLIIE EMER Y! |

nt of Dealers who have no practical knowledge of the goods they sell,
Companies :.m.) :'.f.'fkmo'}‘}":r thelr own make in the American market all profess to have u‘wnlll ArTAngeIents
for a supply of Emery lock or Ore, nearly every one claiming to control that .upsm. And prala
P? known Company which hins made
E COMPANY OF STRHOUDSBURG, MONROE COUNTY, PA,, do not profess to control
but they do profoss 1O UNDERSTAND, FPRACTIOALLY, ALL FPOINTA CON-
unlity of the erude ore, the varfous peoullaritios of differont
“Tour Emery,
and having to exerolse constant vl‘rllnm‘o in order to keop u{- the standard of thelr own woll known

hrand of Solla Emery Wheols, thoy sre always obliged to KNOW what GOOD EMERY In
They offer to the publie the benent of this Knowledge, and are able to supply E
claxk (regardless of all guestions as to eatablished reputation), AT PRICE X
E\ Sold under THE TANITE CO.'S Iabols,

The yarious

ng thelr own goods
s pame the synonym for exeel

Peing among the Inrgest users of Emery in

und to Ilen(- it on hand,
which thoy KNOW to be nrat
ftOTHAR ANY OTIER BT
In kega of about

)
LOWE

OGARDUR' PATENT UNIVERSAL ECCEN-
TRIC MILLS—For grinding Bones, Ores. Sand, Old
rucibles, Fire Clay, Guanos, Ol Cake, Foed, Corn,
Corn and Cob, Tobaoco,Snufl, Sugar, Balts, Roota, 8plees
Coliee, Cocoanut, Fluwstll. '};‘ ‘"u:l.l' hklu'tr“‘f"l:?l‘
whatever cannot be ground by othermills, Also for Palnts,
Printors’ Inks, Paste Illu'k!lu{ ote. JOUN W, THOMBON
inooesor to JAMES BOGAKDUS, corner of White and
Elm Sta,, New York,

HARTFORD

STEAM BOILER
Inspectlon & Insurance
COMPANY.

W, B, Fraxxuoe, V. Pt ], ML Avies, Pree's
J. B, Pxaxcs, Soa.

HBARTFYORD, OOXNN.

WHIPPLE'’S
Patent Door Knob.

Awarded a Bronze Medal at the American Institute Falr
for 1574, The Judges say: * We consider this method of
fastening DOOR KNOBS a great fmprovement over Any-
thing yet Invented for the parpose, as It obyviates the use
of side screws and washers, and can be regulated to sult
any thickness of Doors.'' Send for Circuiar,
THE PARKER & WHIPPLE COMPANY,

West Meriden, Conn,, or 97 Ctiambers 8t., N, ¥,

DAMPER
4EGULATORS ef’okl'gggl?n.

MURRILL & KEIZER. 44 Bolllday St.. Balt.

DITCHING and EXCAVATION.

RANDOLPH'S PITCHER AxD EXCAVATOR: Simple,
strong, and sdapted to all_solls reasonably free from
stamps or large stones. Wil do the Iabor of 100 men,
steadily, at the cost of ten, Machines of all sizes, eut.

tng from three (nchies wide, threo foat doep, to 36 Inches

wide, four feet doop, Extra slron made to order, Clrou-

Iars, &o,, sont on n,u lication to N
RANDOLPH BRO'S, 111 Droadway, Now York,

THE BEST INJECTOR

For Locomotive and Stntionary Bollors,
FRIEDMANN'S FATENT,
Over 15,000 Now in Use Hore and In BEurope
Throws more and hotter water, with lgas steam, than
any othors, It has two Waterways, fixed Nozzles, and no
wWovAble parta to get out of order
NATHAN & DREYFUS, 8olo Manufacturers
108 Libérty Nt., Now York,
€ Send for Catalogue,

li OGERS' TANNATE OF SBODA BOILER
Mad!
ta

SCALE PREVENTIVE. JOS. G, ROGERS & CO,,
:l son, Ind, §@ Send for book on Boller Incrus.
on.

V. Carpontar, Advertising Agent. Addross
Now York oity,

T,
Dox T,

Mumn & Cos Patent Offces.

Established 1846,

The Oldest Agency for Soliciting Patents
in the United States.

ITWEN1Y-BIGH1 YEARS EXPERIENOS,

MORE PATENTS bhave been seoured throngh
this agenoy, st home and shroad, than through sny other tn
ho world,

Thoy employ as tholr saelatants s corps of the most ex-

perfonced men aa examinors, specification writers, and
Araftamen that can be found, many of whom have been se
oted from the ranks of the Patent Office.

SIXTY THOUSAND inventors have svalled
themsalves of Munn & Co.'s sorvices In examining thetr tn-
vantions, and procuring thelr patents,

MUNN & 00, in conneotion with the publication of the
BOENTIFIO AMERIOAN, continue to oxamine Inventions

onfor with Inventors, propare drawings, specifications, snd

taattend tw fling applications In the Patent Offlce

paying the government foes, and wateh esch caso step by
stop while pending before the examiner. This ls done
through thelr braneh office corner F and Tth Streeta, Waah-
ngton. They also propare and filo caveata, prooure design

Portiand Cement,

From tho best London Manufacturers,  For aale b:
JAMES BRAND, 8 QI 8¢, N,
A Practical Treatise on Cement furnfabod for 25 conta,

I MPORTANT FOR ALL CORPORATIONS AND
MANF'G CONCERNS.—~Buerk's Watchman's
Time Detector. capable of accurately controlling the
motion of a watchman or patrolman at the differont sta-
tions of his beat. Send for clroular.
J\_E. BUERK, P. 0. Box 979, Boston, Ma
N. B8, =Thesuit against Imbneuser & Co., of Now \'o::'.
was declded In my favor, June 10, 1874, Proceedings
have been commenced agalnst Imhaouser & Co., for nn“-
Ing, contrary to the order of the Court, and especially the
clock with & series of springs In the cover, and markod
Pat'd Oct, 20, '74. Persons using these, or any other
clocks lnfrlnﬁn( on my Patent, will be dealt with accor
ding to law,

R00TS FORCE BLAST BLOWER,

( FIRST PREMIUM AWARDED
AT PARIS &VIENNA.

THOUSANDS IN USE BOTH
INTHIS COUNT

RY & EUROPE.

SFEED ONLY 100,5250 REV. <+ MIN
SAVES HALF:4:POWER usco o FAN.

PH&F-M.ROOTS MFRS.CONNERSVILLE IND.
S.STOWNSEND 3LLIBERTY ST.N.Y.GEN:AGT.

Machinists’ Tools.

EXTEA HEAYY AND INFROVED PATTERNS,
LUCIUS W, POND, MAD?UPACTUBII-
orcester, ase.
WAREZEROONS W™ LIBERTY 81.. N, ),
Fianers Boring M, Drilisand Gear Ows

Cel = * Lovwsst Iiced and BEST,
fX Sior Do Your Own Printing
Portable § Qoo for cards, Ladals, envelopes, ehee
Larger slaee for Iarper work
BusinessMoun dotheir printing and
advertising, save money and increase
trade. Amatour Printing, delight
ful pastime for epare hours. BOYS
Prin have great fun and make meney fast
P u&]ﬂnnng Send two stamps for fall
calalogue Presscs Ly pe elc (o
?esse’ EE *‘.‘(“’.; tcto the Mfn

» Merlden, Conn.

SHINGLES HEADING, AND STAVES
Bole makers of the well known IMNFROVED Low's PATENT

SMINOLE AND HEADING BAWING MAOUINE
sddress

erv a

L "or clroulars
THEVOK & CO., Lockport. N ¥,

IIIHIII T+ WROUGHT

IRON
BeAMS & GIRDERS

HE Union Iron Mills,

The attention of Engineers and Architeots is ealled
W our tmproved Wrought. lron Desams and Glirders (pat
tented), In which the compound welds between the slem
and Sanges, which have proved so oljectionable In the old

Pittsburgh, Pa.

mode of manufacturing, are entirely avoided. We are pro
pared to furnish all slzes ot termns ss favorable ss can be
obtalned elsewhere. For descripiive Iitho ph addrese
Carnemie Brothers @ Co.. Union [ros Mills, Fittabureh . s

BLAKE'S PATENT
Stone and Ore Breaker

Cruaties all bard and brittle substances o
any required slze, Also, any kind of
B STONR for Koaps and for CoNonere, &c
Address BLAKE CRUNMENR CO.,,
ew Haven. Conn

—BATENT ]
OLD ROLLED
SHAFTING.

The fact that thie hLlﬂln’

oss 7 per cent greater

rength, & fser fnlsh, and Is truer 0 gage, than any
other in use, readers (L undoubledly the most eoon foal
We are also the sole masufscturer of the Unie e

Corzams’ Far. Courtine, and furaish Pulers, )

ote,, of the most approved styles. Prios s o ]

spplication w JONES & LAUGHLING
Trl Btreet, Ind and ird Avenues, Mltaburgh, s
108, Canal ot,, Chileago, 11

of this Shafuing (o store anda 10r sale by
FULLER, DANA, & FITZ, Doston, Mass
GO, FLACE & Ch.. 121 Chambers sirest, i, ¥,

), 'L
VIKRCE & WHALING Miwaukeo, Wis

NOYE'S

Mill Works

are the in the United States. They makxe Burr
Milistones, Portable Mills, Smut Machines, kers, MIl
Picks, Water Wheels, Pulleys and Gearing, specially
sdapted to fSour mills, Send for esu‘l’mm
J.T.NOYK & « Bufftalo, N. Y.
Niagara

SteamPumpWorks
Esrantisnxn 1562,
CHARLES B. HARDICK,
No. 23 Adams Strooet,
BROOKLYN, N.Y.

fSend for l'rlce. .
IRING 00,
aven, Ceo

ENOINE LATHES, DRILLS. &0,
NEW HAVEN mulu‘u
ow

GAS FITTERS, PLUMBERS, B2
NEERS, Machinists, Apprentices, and Gas
sumers shoula all read Gas Fitter's and
Flumber's Guide, %0 and 75 conts per copy

For sale only by the suthor and publisher,
J.D.GALLOWAY, 345 North 1ah 8¢, , Pulladelphia, s

J ANTED--Foreman for Daoksmith Shop. A
competent man can obtaln steady employment b
addressing \he undorsigned,. Nope need apply but lul‘
as have bad experience, can furnish satisfactory re.
a8 Lo character ablity, WARDER, MITCH.
Manufacturers of Champlon Reapers and
Mowers, Springfield, Onlo

Todd & Rafterty Machine Co.

MANUFACTURKENRS OF
The celebratad Groene Vartablo Out-Off Kngine. Lowe
Patent Tobular snd Flue Bollers; Main Slide Valve S
tonary, Holsting, and Portable Kngines, Boflers of al)
cinds, Stoam Futops, MUl Geartng, Shafting, &0, ik,
Tow Oakum, Itguu nr, Hope, Fiax,and Ilclny huh‘nrr‘l,
gonta for the New Haven Manufacturing Co.'s Machin.

¢ Tools; for Judson's Governors and Stop-Valves;
3 Hiowers; and Differeptial Pulley-Nipeks,
WA IMS, 10 BARCLAY B#T,, EW YO

WORKS PATENSON, NEW JRISKY
THE NATIONAL

Steel Tube Cleaner.

PaTEN-

Jurys
(LN

TRD

Adopted and 1o wse by 17, 8. Nay Forsale by dealors,
Send tor Clroular {m. UHAL lnru‘ BFENCE Co,
fOOL K. WL Bireet, N. Y., Agonts for the U. 8

NON-COMBUSTIBLE STEAM BOILER & PIPR

COVERIN

WITIHL AIRR SPAOE IMPROY \
Bavos et 10 [wenly per cont ('dAl.JKiu 5&{&1‘0;..
fout K. " Btreet ll,\‘.: L3R N Sod B¢, Bt Louls, Mo,

patents, trademarks, snd relssucs, sttend 10 rojected casse
(propared by the Inventor or other sttorneys), procurs copy-
rights, atwnd W Interforences give written opinions on
mattors of infringement, furnlah coples of patents: in fact
attend to every branch of patent businsss poth in this and
n forolgn countries.

Patents obtained in Cansds, England, France, Belgium
Germany, Bussis, Prussia, Spaln, Portugal the Britiah
“wionies, snd all other countries whore patents an
grantod.

Coplen of Patonts,

Porsons desiring any patent lasued from 1680 to Novem
ber 26, 1567, ean be supplied with officlal coples st s rea-
sonable cost, the price depending upon the extent of draw-
ngs and length of specifications.

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

A copy of the clalma of any patent Issued slnee 1556 will
bo furnished for #1,

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

A spocal DoV 18 made In the ScrxyTING AMERICAN of
all tnventions patented through this Agemcy, with the
asme and roald of the p Patenta are oftes
s0ld, In part or whole, 10 persons attrsoted to the taveation
by sach notice.

A pamphiet of 110 pages, contalning the laws and fall &i-
rections for obtalning United States patenta, also & ctrealsr
pertalaing exclusively to Forelgn Patents, stating cost for
each country, time granted, ete, sent free. Address

MUNN & 00,
Publishers SCIESTIFIC AMERICAN

37 Park Row, N, ¥.

Baaxcr Ormox—Corner F and 7Tth Streets
Waabingtor, 0.0

or TH®
SCIENTIFIC AMERICAN,

FOR 1875.
THRE MOST POPULAR SCIENTIFIC PAPEB
IN THE WORLD,

THIRTIETH YEAR.

VOLUME XXXIII-NEW SERIES,

The publishers of the SCIENTIFIC AMERICAN
beg to announce that on the third day of July
1§75, & new volume commenced. It will continue
to be the aim of the publishers to render the con-
tents of the new volume more attractive and use-
ful than any of its predecessors.

To the Mechanic and Manufacturer.

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

The SCIENTIFIC AMERICAN s devoted to the
Interesta of Popular Sci y the Mechanio Arts,
Manufactures, Inventions, Agriculture,Commerce,
and the industrial pursults generally ; and it is val-
uable and Instructive not only In the Workshop and
Manufsctory, but also In the Housebold, the Li-
prury, and the Reading Room.

TERMS,

Ono copy, one year (postage included).......
One copy, six months (postage Included). ...
One copy, three months (postage (ncluded). .
Ooe copy of Sclentific American for one

year, and one copy of engraving, “ Men

of Progres™. ...
One copy of Sclentfic American for one

yoar, and ono copy of “Sclence Record"

for 1876 ....... dyaNAsn I ssssaniaiivin o 0

Remit by postal order, draft, or expross.

Addross all lettors and make all Post Office o8-
dors and draf payable to

MUNN & CO.
87 PARK ROW, NEW YORK.

S*KUINES & DOILERS now & M h'd, ect o
N s A diiress DINGHAM & RICH.ON Clty. .

HE “Solentino Amn:l.:l‘l‘" {- pr‘lnl:: w.n.u:
) . ENEU JOUNSO) 3 .
w-th‘:‘dh:u.‘ Phliadelphia uﬂ.“oﬂ l:.. New ?otl

.20
1
L

10.00




