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THE UTILIZATION OF IRON PYRITES.

The great number of specimens of this material sent to
the office of the SCIENTIFIC AMERICAN for examination sug-
gests a few words as to the characteristics and utilization of
a very abundant and useful, but hitherto, in this country,
much neglected mineral. That we have not putthis impor-
tant compound of sulphur and iron, which in Europe forms
an important article of commerce, to more profitable uccount
can be attributed only to our infancy in the art of manufac-
turing chemistry. We are still dependent upon foreign
sulpbur for our oil of yitriol, when stores of iron pyrites,
containing not only sulphur but other valuable constituents,
lie at our own doors. Pyrites is a term applied to various
metallic compounds of sulphur, bat the most abundant and
well known are those of iron and copper. It iz of iron
pyrites or sulphide of iron that we propose to speak here, as
a mineral worthy attention and study.

It was not until 1835 that the English, who used im-
mense quantities of sulphur in the manufacture of oil of
vitriol for the production of carbonate of soda from com-
mon salt, suddenly found their supplies of gulphur cut off,
by an almost prohibitive duty laid on the exportation of the
article by the King of Sicily, from which country most of
the crude brimstone of commerce is obtained. The only
available substitute was the subject of our article; and it
was goon put to such useful account that, in 1861, statistics
show that no less than 264,000 tuns were consumed in Eng-
land. The amcunt used now must ba vastly in excess of
this, probably not less than 500,000 tuns per year.

Iron pyrites, though occurring under a variety of forms
well known to the mineralogist, is still goon readily recog-
nized, even by the inexperienced, from certain characteris-
tic tests. How many unfortunate dupes has the bronze yel-
low variety deceived, in the hope that they had struck solid
gold, when a few drops of hot nitric acid in the hands of the
chemist, or a simple blow pipe test with charcoal, would
soon have dispelled their illusion! And yet gold is not
always absent. The auriferous pyrites of Californin, South
America, and Biberia, have been profitably worked for gold.
The valuable sulphur, however, in the roasting was driven
off, as sulphurous acid, into the air to poison the surround.
ing atmosphere. Improvements are of slow growth. In
our search after one valuable material, to whick our atten-
tion is directed, we are spt to overlook equally valuable
ones, until necessity or profit compels us to take account of
them. Itis but & year or two since the immense copper
smelting works at Swansea, Wales, where copper is extrac-
ted from copper pyrites, have attempted to utilize the
escaping sulphurous acid gas from the ronsting ores. These
fumes, that for generations settlod down upon the surronnd-
ing country like a blight, have now been turned into a valu-
sble commereial product,

A very common form of pyrites 1s that of « bright yellow
mineral, which is & true bisulphide, containing iron 46:03
and sulphur 5307 parts in 100, Tron pyritos Js frequently,
however, of & dark ot bronze color, and gometimes resembles
bell metal in its luster, thiy variety congisting of & mixture
of protosulphide and bisulphide of fron., Thors is also
white variety called whits pyrites, which, from its form of
crystalization, Is termed cockscomb pyrites, Magnetic py-
rites also oceurs. It 1s of & deep color and not very abund-
ant. We pass over the numeroug compounds formed by
the combination und Intermixture of other minernls, obgery-
ing that, when the proportion of copper in considerable, the
ore is called copper pyrites, snd is distingulahed by its brasg
yellow color,the ralnbow colors on its surface,and its inferior
bardness.

Iron pyrites Is #o hard that it will strike firs with steel,

Scientific dmerican,

whenoe its name, from the Greek word for fire. It was once
used in the old fashioned musket, instead of flint, for this
purpose. This is an easy and inexpensive test for thosa
who would confound it with gold. Gold is too soft to strike
fire in this way, and its weight, bulk for bulk, is four times
as much as that of pyrites. In the utilization of iron pyrites
for its sulphur, the ore Is either roasted in close vessels
without access of astmospheric air, when a certain proportion
of flowers of sulphur sublimes; or more ordinarily it is
burned in the air, for the production of sulphurous acid in
the manufacture of oil of vitriol. Thisis done in pecullarly
shaped kilns; and when once ignited, the ore keeps up ita
own combustion. By this plan of burning, even under the
most favorable conditions, two or three per cont of sulphur
remains undecomposed. But by pulverizing the ore and
roasting on the floor of & reverberatory furnace, not only is
all the sulphur expelled, but the residue is in & suitable con-
dition for the extraction of its copper, and the utilization of
the remaining red oxide of iron. In England, the pyrites
found in the coal beds (and called “brasses’’), as well as that
from Wicklow in Ireland, is largely burnt for the produc-
tion of sulphurous acid gas in the manufacture of sulphuric
acid. The ore after burning can be utilized as & common
red pigment; but where the pyrites contains from one to
three per cent of copper, as it frequently does, it is returned
after burning to the copper smelter, It is this small pro-
portion of copper that makes iron pyrites so economical a
source of sulphur to the oil of vitriol manufaciurer,the Span-
ish pyrites on this account being of late largely imported
and used. Ores of this character are utilized at present in
England to their fullest extent, their sulphur being first ex-
tracted in the manufacture of sulphuric acid, then their cop-
per; and finally the red residue of oxide of ironis sold to
the iron manufacturer for smelting. In spite of the abun-
dance of iron pyrites in the United States, we know of but
one establishment in this country where it is partially util-
ized in the manufacture of sulphuric acid. _
Another important manufacture, in which pyrites may
sometimes be economically used, is that of sulphate of iron
or copperas. When pyrites is exposed to the influence of
air and moisture, it undergoes decomposition. The two
constituents of the pyrites, sulphur and iron, absorb oxygen,
becoming converted respectively into sulphuric acid and
oxide of iron; these from their chemical affinity unite and
form sulphate of iron or copperas. In the manufacture of
copperas, the ore is first stacked in large heaps on a clay
floor or other waterproof foundation. Itis then roasted to
hasten its decomposition, and afterwards moistened with
water from time to time as required. The resulting solu-
tion of sulphate of iron is then caught in suitable vessels,
concentrated, and crystalized, In the South Lancashire
district in England, over 80 tuns of copperas per week are
thus produced ; and in Stafford, Vt., copperas has been made
in this way for at least half a century. '
We have spoken of the ‘“ brasses,” or yellow pyrites of
the coal measures. These are readily decomposable; and
during decomposition, so much heat is sometimes liberated
as to inflame the remaining pyrites and finally set the coal
on fire, When this happens, the workmen are compelled,at
great expense and loss of time, to flood the mine to put a
stop to the conflagration. The water pumped from coal
mines containing iron pyrites is sometimes so strongly
charged with the acid sulphate of iron, that the iron pumps
used for its removal are rapidly corroded.
There are undoubtedly many localities in this country
where the pyrites is sutficiently abundant and readily decom-
posable for the economical manufacture of copperas, & suly
which islargely used in dyeing, as a disinfectant, and for the
manufacture of ink and Prussian blue. Where the pyrites
containg a small proportion of copper, it may be more
economically utilized, in the way already shown, for the pro-
duction of sulphuric acid, i

THE INFLUENCE OF CARGOES OF MACHINERY AND
HARDWARE ORN SHIPS' COMPASSES,

In order to determine the local devintion of a ship’s com-
pass, due to the materials entering into the vessel's cOmpo-
eition affecting the needle, it is usual, before proceeding to
sea for the first time and at certain intervals thereafter, to
swing ship and compare the indications of a standard com-
pass,located in a position out of the sphere of attraction,with
those of the ordinary steering instruments in the binnacle,
By this means a correction for every point is found, which
must be allowed for in steering n course per the binnacle
COMPARSE,

While there is little question but that every captain of a
gea-going steamer is in possession of the important data
thus obtained, there is in our minds considerable doubt
whether a gimilar allowance is made for the nature and
storage of the cargo. A hold full of hardware would un.
doubtedly affect the compasses, and cases, of arms, for ox-
ample, or any other articles of iron or steel, carelessly loft
near the binnacle, mightthrow the ship miles off her (':oumu
and be productive of just such a disaster ns that of the At-
Inntic, The captain of an English vessel, the Duke of Argyll,
steaming between Liverpool and Dublin, a foreign contem-
porary informs us, found that a box containing six sabres
snd threo scabbards, placed at o distance of 10 feet nway,
oxerciged o sensible influence on the needle, which, when
the disturbing cause was removed, oscillated from side to
gide for fully five minutes before It resumed itg normal
position, Another Instance is on record of a ship being
thrown somo distance from her proper position through the
careless placing under the compnases of a cane containing o

couple of small sewing machives and a fow packets of
' necdles,

These instances ghow that serious consequences may be
due to indiscriminate stownge of cargo composed of objects of
iron or stecl. In fact every shipper of hardware or ma.
chinery, or passenger having in his possession such articles,
shouid, for his individual as well as for the general inter-
est., advise the captain and, besides, have the cases con-
spicuously marked as to contents, so that every precaution
may be taken to avold their influence upon the compass. It
can hardly be expected that a merchant vessel will awing
ship every time that she goes to mea, but at lesst the
danger of a guide, upon which the safety of the vessel de-
pends, becoming unreliable will be materinlly lessened by s
careful and intelligent disposition of the metallic portion of
the cargo.

- -

REW IRON ALLOYS.
A new process of manufacture of alloys of iron with man
ganese, titanium, tungsten, and silicon, and of the agglo-
meration of these substances for treatment in a special far.
nace and in movable crucibles, has recently been patented in
Belgium.
Up to the present time, as our resders are doubtless aware,
but one of these alloys has been to any extent industrially
manufactured and employed. This s ferro-manganese,
which contains twenty-five to thirty per cent of manganese,
with from 70 to 75 per cent ironand from 5 to 6 per cent car-
bon. In France and Germany, this alloy has attained some
importance, and is stated to admit of the manufacture of
certain qualities of cast iron with aregularity and surety not
given by any other process, It has heretofore been produced
either by the Prieger crucible system or by the Henderson
process, both being based upon the simultaneous reduction
in presence of finely divided charcoal of a mixture of the ores,
pulverized,of iron and manganese. The presence of iron in the
mixture determines the complete reduction of the oxide of
manganese, and is indispensable to such reduction, a fact
evidenced by the difficulty always encountered in obtaining
metallic manganese during laboratory researches, and by the
large expenditure of time and fuel usually required in ef.
fecting the reduction of the oxide. On account of the pul-
veralent state of the mixture,and of the poverty of the batch,
which should contain an excess of charcoal, these two pro.
cesses are able to produce in a given apparatus but small
quantities daily of the alloy, and with an enormous con-
sumption of fuel. The difficulty seems to have been to find
a system which would answer all industrial requirements,
work continuously, effect the reduction of the oxides suc-
cessively and not simultaneously, and finally cause their
complete fusion. A vertical apparatus, analogous to a high
blast furnace, it would appear, might answer the require,
ments, and it is stated that in certain localities, where ore
has been found containing the proper proportion of iron and
manganese, two smeltings have been produced, containing
18 per cent of the last mentioned metal. Unfortunately,
however, such ores are very rare, for it is a necessity that
they should be almost absolutely free from silex. Moreover,
it is difficult to pass into a high furnace material reduced to
o dust. The operation is productive of accidents, while it is
hardly possible, subsequently, to preserve a regular working.
Beyond this, the interior surface of the apparatus, inces-
santly in contact with the semi-reduced pulverized oxides
which the blast drives into the very joints, becomes at-
tacked with great rapidity.

The new process to which we refer in our initial paragraph-
and for the following description of which we are indebted
to the Ohronique de U Industrie, appears to be based on a sys-
tem of agglomeration, whick permits of the introduction of
the oxides no longer in a state of powder, but in the form of
small bricks or lumps, containing the elements of the alloy
to be produced. Many attempts, it may here be remarked,
have already been made to agglomerate the rubbish of iron
ore, which, in certain districts, exists in profusion, and
which in its natural state is useless: but none have given
gatisfactory results. Lime, pitch, and fatty earth, bhave
been successively employed, forming briquettes, which,
though appearing of sufficient solidity when cold, disaggre-
gated completely in the fire, or confained vitrifiable ele-
ments in such quantities that the ore became impoverished
to an inadmissible degree. From the description of the
new process, we learn that, if metal in granulated form, in
the ghape of filings, of iron or steel turnings, of spongy iron
coarsely pulverized, or of any other déris of iron or steel in
an analogous state of division, be mixed with ores containing
manganese, tungsten, titanium, or a combination of these
metals, or with quartz: the ores or quartz being finely pul-
verized and introduced in suitable proportions for the alloy :
if this mixture be completely and regularly moistened with
an ammoniacal solution, or with water slightly acidulated,
and finally compressed in a mold of iron, a strong develop-
ment of heatis produced ; and at the end of several hours, if
the mold be opened.a very hard compact mass will be found,
which can be broken by the hammer into fragments of de-
pired size. These pieces resist red heat perfectly, and do
not commence to disaggregate until the point of fusion of
pig iron, Their proper treatment in a high blast furnace
nffords the menns, it is stated, of obtaining alloys containing
iron and manganese, in all proportions ranging from 26 to 76
per cent of the latter metal, also combinations of iron and
silicon, up to 25 per cent of pilicon, wnd finally alloys of
iron and tungsten or titanium, or even triple alloys of the
different metals.  These results are, however, obtained only
at high temperatures, with a hot blast at strong pressure,
and it in ptated that the apparatus ordinarily rapidly dete-
rlorates ut its lower portion, To avoid this last mentioned
defect, a furnace of especial construction is employed. The

phaft s formed of refractory brick ns hard as possible and
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in which the aluminous elemont predominates. The hearth
is of lime, magnesia or pure alumina, and the crucible is
of carbon lime or magnesia, The latter portion Is made in &
single plece, by molding & mixture of pure graphite, gas
carbon, or pure coko, in a cylindrical shaft or mold of
bloom plate, and raising the whole in temperature to nearly
a dark red heat for some hours, A very hard compaot mass
withont fissures or joints is thus obtained,

The hearth is enclosed in a conleal sheet iron shaft, so-
cured by dowels to the pig iron plate which earries the tun-
nol, The crucible is movable, and simply rests against the
lowe part of the hearth. It is held in place by small blocks,
The entire arrangement is such that the working parts of
the apparatus can be easily renewed or repaired in s short
time. The blast is heated to at least 726° Fuh. and its pres
sure equals from 65°07 to 585 inches of mercury.

AUGUSTE DE LA RIVE.

This distinguished philosopher, who was among the fore.
most of European savans for more than half a century, died
on the 20th of November, at Marsellles, France. He was on
his way to one of the numerous health resorts of the South
of France, but was unable to reach it.

Among De la Rive's earliest investigations ure to be found
some imporiant researches on the specific heat of many sim.
ple and compound guses, and here commenced his fame, and
his influence in the Academy of Geneva, of which he was, up
to the day of his death, the guiding spirit. The science of
electricity was scarcely in existence at this time (1523), and
ita rapid development during the puast 50 years has received
much impulse from the labors of De la Rive, whose zeal in
investigation was indomitable. In 1840, he discovered the
value of the voltaic current in depositing gold on silver and
brass, and at once published it, declining to make any profit
from the invention. For this, the French Institute awarded
him their premium of $600.

De la Rive was & man of almost universal culture, and his
society was sought by literary men, politicians, and artistsas
well as by his fellow scientists. The Swiss Confederation
intrusted him with the delicate mission of laying before the
British Government the danger that Switzerland was ex-
posed, to by the absorption of Savoy and Nice into France,and
he had the satisfaction of obtaining from Lord Palmerston a
declaration that any attempt on the part of France sgainst
the independence of Switzerland or Belgium would be con-
sidered a casus belli by England.

The labors of De la Rive were universally recognized as of
the highest value, and honors and distinctions from scientific
bodies in all parts of the world were conferred upon him.
He died in the 73d year of his age.

DEATH IN THE SCHOOL ROOM.

Despite the frequent casualties due to imperfect ventila-
tion, together with the generation of noxious gases in large-
ly populated buildings, though assisted by the oft repeated
counsels of the best sanitary authorities as to the proper
mode of remedying the evil, our progress in learning how
to afford a constant supply of pure fresh air is, at best, sad-
1y discouraging. The New York Wurld, with commendable
enterprise, has recently employed Dr. Endemann, of the
Board of Health of this ¢ity, to make a careful chemical
examination of the condition of the atmosphere in our pub-
lic schools; and the results of that gentleman’s investiga-
tions, as published with much detail in the 'above men-
tioned journal, point to a state of affairs that is simply dis-
graceful. - :

Graham and Liebig have pointed out that the mean amount
of oxygen in the atmosphere is 20'9 volumes per cent, leav-
ing a Lalance of 79°1 nitrogen, carbonic acid, and other con-
stituents. The normal quantity of carbonic acid gas is, how-
ever, very small, and is estimated by De Saussure at 4 parts
in 10,000. Dr. Parkes considers that an increase of this pro-
portion to 6 parts in 10,000, or 0:06 of 1 per cent, is thehigh-
est permissible impurity. In anpalyzing the samples of air,
Dr. Endemann uged Pettenkoffer’s method, by which the air
is introduced into & glass globe, together with a solution of
caustic baryta of definite strength. The alkalinity of the
baryta golution is diminished in proportion to the amount of
carbonate of baryta formed, and will be neutralized by a
proportionally less quantity of a given solution of oxalie
acid, thus furnishing the elements of an accurate calculation
of the amount of carbonic acid in the air contained in the
globe. A measured amount of lime water of known
strength may be used instead of the caustic baryts solution.
The effect of the carbonic acid is then to neutralize and pre-
cipitate a quantity of lime in the form of chalk, and the ox-
slic acid determines the proportion of lime subsequently re-
maining. The difference in the quantity of lime before and
after the action upon the air enables the operator to calcu-
late the existing ratio of carbonic acid.

Carbonie acid is the product of perfect combustion and of
the breathing of animals, the oxygen in the latter case uni-
ting with carbon in the system ;and the air expired contains
sbout 44 per cent of carbonic acid gas. This, however, in
open atmosphere, soon diffuses itself, but, if confined in cir-
camecribed quarters, contaminates the air to such an extent
that, if atmosphers containing one two-hundredth part of it
be breathed, headache and lassitude result, Such a pro-
portion is, however, far from fatal, for Berzelius points out
that five or wix per cent may be inhaled with safety, and
that life may continue for some time in an stmosphere con-
taining thirty per cent, This latter nssertion, we imagine,
must be baged on an extreme case, ug it is generally conceded
‘that twenty-five per cent of carbonic ncid is sufficient to
cauge speedy death. Dr, Endemann, in his report, exempli-
fles the mortal effects of the gas in » statement that children

breathe about fourteen cuble feet of alr per hour, and this
alr, when exbaled, will contaln 430 times the normal amount
of carbonle acld. If 100 persons bo placed in & room, sy
I8 feot square by 11 feet bigh, and the doors and windows
be hermetioally closed, so that there could be no circulation,
in about two hours and & half all the air would be jnbsled
and probably not a soul would be living.

Speace nocessarily forbids our following the carefully pre-
pared dotails of the report before us, but the citation of &
foew cases will perve to show the flagrant neglect which must
characterize the sanitary regulations of our schools:

(1) Rooms 18 by 16 feet: 42 scholars; temperature, 623°
Fali. ; earbonic acid In 10,000 parts, 261, or 6°6 times the
pormal amount, The air was described by the inmates as
generally oppressive, (2) Large class room, 20x18 feet:
Odor very foul; 47 scholars; 4 times the normal amount
(3) Class room on top floor: 65" temperature; air described
as constantly bad, and very correctly, as analysis showed 8°1
times the normal quantity of carbonic scid. In the npext
two teats, this proportion Is 7'5 and 5 times.

The snnexed engraving is a specimen of the heatiog and
ventilating arrangement in the well known 12th street school,
an establishment sccomznodating 1,200 female scholars. a
13 the reglster, and & the ventilator, The heatentering, roasts
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the back of the teacher at d, ascends, and immediately es-
capes at b, or, in case the window is open, diverges into an-
other current, p. The cold, heavy carbonic gas is, asis evi-
dent, totally unaffected by the draft, and settles down upon
the children at ¢. Mr. Lewis W.Leeds made a report re-
garding this school some time since, which, for some occult
reason, the Board of Education saw fit to suppress. He
pointed out the difficulties above indicated, and also ex-
plained a neat arrangement of the janitors, in converting
the fresh air ducts to the furnaces into hen roosts, partition-
ing the same off, so that the air supply was obstructed ; but
& copious odor of poultry was added to the hot current.
‘“Fowl "air, he very truly remarks.

Example 6 consists in analyses made in a room heated by
steam ; teacher and children all complaining. The tempera-
ture was 60°, and 83 times the normal proportion of carbon-
ic acid was indicated. Passing over succeeding tests, none
of which show a larger percentage of carbonic acid than last
mentioned, we notice repeated cases of the most dense ig-
norance displayed in the steam heating arrangement. In
one school the ventilators were shut, choked by rust, and the
janitor had no conception of their use. Inanother the steam
heaters were arranged after the fashion indicated in the next

engraving. The current of air from the heater, a, escapes
through the opened window, while the cold air from the lat-
ter pours down. There is a constaut circulation, as indica-
ted by the arrows, at the sides of the room, while the center
of the apartment becomes packed with foul air.

There is no necessity of entering into further minutie, In
this city there are 59 grammar schools, 43 primary schools,
and 0 schools for colared children, and the number of pu-
pils thus subject to the dangers we have noted is estimated
at from 80,000 to 100,000. There is unquestionably a de-
cided need for simple and efficacious plans of ventilation,
which may be promptly put in practics in these institutions
at no very large expense, Dr, Endemann suggests the fol.
lowing system :

Here the warm fresh air, flowing in at the register, a,
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ascends to the topof the room. Tho windows being closed,
it cools gradually and descends, returning to the ventilator,
which is either below or on a level with the register, where
it is drawn off and escapes through the flue.

The New York World has dono good work in thus expos.
ing the shameful condition of our schools, and parents would
do well to profit by the warning. Itsupplies the explana-
tion of many a palo face and aching head, if not of severer
maladies, engendered by a system of slow poisoning. Other

cities may take the hint, and jovestigate their own educa.

tional bulldings. To srchitects and builders generally, the

subject expressly addresses itself for s speedy and eflicient
nolution.

T0 OUR FRIENDS.

In dealing with our legions of friends, it is our earnest de
sire 10 give satisfaction to every ono of them. But ghould
any suppose that we hLave overlooked their requests or
slighted their interests, wo hope they will at sll times
promptly inform us. Postal cards only cost & penny. Speak
plainly, and do not hesitate to complain.

Our mail writers and folders ure under special injunetions
to write our subscribers’ names upon the envelopes legibly,
and fold each paper neatly. We shall be glad to be informed
if anybody receives slovenly work from this office.

At the beginning of the year, many thousands of subscrip-
tions are renewed, new clubs formed, etc. If any person
fails to receive the paper, or any premium to which he is en-
titled, we will thank bim to inform us promptly.

I, by any chanuce, any editor or publisher, who by any
agreement is to receive our paper, should fail to receive it,
we shall be glad to be informed.

Persons who have written to us upon business or sent en-
quiries for the paper which have not been answered, are re-
quested to repeat their enquiries. Letters sometimes fail to
reach us.  Be particular to mention the State in which you
live. In some cases we are perplexed to know where to di-
rect, when no State is given and there are many post offices
of the same name.

SCIENTIFIC AND PRACTICAL INFORMATION,

FOG SICKNESS AMONG ENGLISH CATTLE.

The recent heavy fogs about London and its vicinity have
been productive of an unusually large outbreak of sickness
among the cattle gathered at the Smithield Club show. The
sufferings of the animals are described as very great, and are
s0 clearly traced to the peculiar state of the weather as to
excite apprehension that some similar malady msy attack
the stock on this side of the water, if the dense mists, which
have prevailed to such an extraordinary degree during the
present winter, continue. The Field says that, on the third
day of the show, which opened with every appearance of a
successful exhibition, and with a fine variety of prize cattle,
ninety of the animals were removed, seemingly choking, and
it was found necessary to slaughter fifty immediately. The
illness was not confined to the single locality, but affected
the horned cattle in the markets and in the suburbs; so that
it was not, as has been suggested, due to foul air or lack of
ventilation in the Smithfield Club building. Sheep and
pigs, moreover, were not affected. The treatment used was
an abundant supply of pure air and a sedative tincture of
aconite. The sickness lasted for about five days, until the
dissipation of the fog.

NEW OBSERVATIONS OF STELLAR MOTION.

Dr. H. Vogel, at the new observatory st Rothkamp, near
Kiel, Germany, has recently made some researchesinto the
movements of certain stars with relation to the earth by ob-
serving the position of the rays of their spectra. The stars
thus examined are a Lyra and @ Aguile. Itappearsthat o Ly-
ra is approaching the sun at the rate of 52 miles per second,
a result which accords with previous observations msde by
Huggins, in which the speed was estimated at between 45
and 54 miles. « Aguila is moving in similar direction at the
rate of 48 miles per second. Dr. Vogel applied his method
to the constellation of Orion some time ago, and determined
that it receded from the sun at a speed of about 16 miles per
second,

DECORATING WOOD BY PRINTING.

Mr. Thomas Whitburn, at a recent meeting of the Eng-
lish Society of Arts, described a process, recently patented
by him, adapted to express, on fiat surfaces of wood, effects
of light figures on a dark ground, or of dark figures on s
light ground, or of figures light and dark in paris on a
ground intermedinte in shade. The designs or patterns are
engraved in the ordinary way on box wood, and, from the
blocks, the wood is imprinted on a common hand printing
press with printer’s ink. The process is capable of being
used with two or more colors, and is designed for the orna-
mentation of door panels, furniture, ete.

NEW PHOTOGRAPHIC FROCESS.

We have heretofore mentioned a recent improvement in dry
plate photography which consists in using gelatin instead of
tho ordinary collodion. The nitrate of silver, for sensitiz-
ing the gelatin, is mixed with the gelatin solution. The
only drawback to this new process was the fact that the gel-
atin solutions could not be long preserved, especially in
warm weather, This difficalty has been lately overcome by
Mr, Burgess of Epgland, who prepares the sensitive gelatin
solution in any quantity that may be desired, and, after pre-
paration, desiccates or dries the same by spreading the solu-
tion on glass plates. The dried film is then broken up into
small bits and packed away in dried condition for use. Thus
prepared, it will always keep good and only requires to be
dissolved in water, to form an excellent sensitized solution.

Tie ALIGNMENT OF THE Ho08A¢ TUNNEL.—Mr. Charles
Fosdick, of Fitchburg, Mass., writes to say that the credit of
tho caloulations in boring the Hoosao tunnel and the almest
perfoct alignment is due to Mr. Frank D. Fisher, the first
assistant of Mr. B, D. Frost, the chief engineer. Mr. Fisher

in & native of Massachusetts, and was educated at the Instl
tute of Technology in Boston.
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THE CENTENNIAL TOWER ONE THOUSAKD FEET HIGK.

Near the modern village of Hilieh, in Asiatic Turkey, and
‘“:" Euphrates, at about 500 miles above the junc-
tion of that famous stream with the Tigris,stands a huge ir-
mhrmu&rﬂngmwmmedmﬂ plain. Masses
of vitrified brick are heaped about its base, and its interior,
0 far as excavations have progfessed, prove the whole vast
ﬂhh be of similar material. Cuneiform characters, im-
printed upon the sun.dried clay, have told to the archmolo-
history of this ancient ruin, cnx'ryllurk

to Mo‘&bylonﬂn()rut.bu to
::::xoh:_h and, yet still further into the
‘mists of M.n&odmwhen“thewbolomﬂhmof
one Ianguage and of one speech.” Equaled in age only by
mm&lﬂmmtmdbyhmu hands
yet remains, and though its lofty pinnacle is overthrown and
prostrate, it fulfils the purpose of its builders: *‘ To make us

”

name.
R 1t is but natural for the mind to wander back to this earli-

est attempt of our mee to make for itself & written history,
and to commemorate a great event by the erection of a col-
ossal structure, in connection with the subject of the present
lines. As did the descendants of Noah, so propose we to do.
The oldest of ancient nations formed brick and made mortar,
and built for themselvesa tower to record their existence ; we,
youngest of modern peoples, build us a tower to celebrate
the close of the first century of our national life. And to its
prototype, Babel, a pile of sun-dried clay which authorities
sssert, st the hour of the confusionof tongues, had not
sttained an sltitude of over one hundred and fifty-six feet,
the graceful shaft of metal, rearing its summit a thousand
feet above the ground, forms a fitting contrast, typical of the
knowledge and skill which intervening ages have taught
mankind.

“But how high, comparatively speaking, will this then.-
sand foot structure appear?” doubtless is a question already
in the mind of the curious reader. Beside the mighty works
of Nature, we answer, infinitely small; beside the works of
man, colossal. Compared with the vast peaks of the Hima-
lsyas, twenty-five thousand feet above the sea, ten hundred
feet is but a pigmy elevation ; beside the loftiest spires which
exist upon the earth, it is as are the giant trees of California
to the tallest msples and elms, which join their leafy arches
over our streets and doorways.

The reader can draw the contrast for himself, by a glance
at the admirable effort of both artist and engraver, to which
our initial page is devoted. Here are grouped the highest
structures in the world ; and in the center and springing far
above them all, is the airy network of the great tower. Many
of the edifices depicted will be recognized at a glance. First
in point of aititude is the graceful spire of Cologne's far
famed cathedral, rising to a hight of 501 feet above the
marble pavement of the sanctuary below. Next is the
Great Pyramid of Cheops, beneath the crest of which lie 480
feet of stone before the vast foundation is reached. And
then another fane, spared by the fate of war, though not un-
scathed, Strasbourg's minster, towers 468 feet from earth
to pinnacle. Michael Angelo’s grandest work, the dome of
St. Peter's, the gilded cross surmounting which, from its
hight of 457 feet, seems to watch over the Roman campagns,
is closely followed by another pyramid, that of Cephren,
brother and successor to Cheops, the suminit of which is
454 feet from the desert sands which continually drift about
its foot.

Rivaling the glorions vault of the Italian architect, Sir
Christopher Wren's masterplece, St. Paul’s, rears its sym-
bol, 385 feet above the crowded streets of the great city at
its base, overtopping, by comparison, the dome of our own
Capitol at Washington, to which our artist invites the con-
trast, by fully 78 feet. Representative structures from three
of our principal cities complete the picture. Trinity church
steeple, in New York city, 286 feet from foundation to apex,
then Bunker Hill Monument, its granite column towering
221 feet above the scene of the conflict which it commemo.
rates, and, lastly, 8t. Mark’s church, in Philadelphia, an edi-
fice of no small architectural beauty, the spire of which
springs to an altitude of 150 feet above the curb.

80 much for relative hight. And now & word as to who
is to build the great fabric, and Low they propose to carry
out their task. The designers are Messrs, Clarke, Reoves &
Co., civil engineers and proprietors of the Phanixville
Bridge Works, of Phonixville, Pa., a firm represented by
its productions throughout the whole country, and regard-
ing whose ability to carry through an enterprise of this kind
Bo corroborntive sssertions on our part are at all neceasary.
The material Is Ameriean wrought iron, made in the form of
Phomnix eolumns, shown in section in Figs, 5§ and 0, united
by diagonal tis bars and horizontal struts. The section is
circular, and in 150 feet In dismeter at the base, diminishing
10 80 feet at the top. A central tube, 30 feet in diameter,
shiown in section in Fig. 2, extends through the entire length,
and carries the four elevators, shown in plan and section in
Fige. 3 and 4. The latter are to ascend in three and descend
in five minutes, w0 ax to be capable of transporting about
U00 persons per hour, There are also spiml siaircases
winding sround the central tube.

The bracing above noted, ns will be obsorved from onr
Iarge engrmving, runs in avery direction, so that the tower will
be as rigid as if made of #tone, snd yet will expose very lit
tle surface to the wind. The proportioning s wueh that the
mazimum pressure resulting from the woight of the strue
ture, with persons upon it, and & wide wind fores of 5O Iby,
per squars foot, will not strain the lowest row of columns
over 0,000 Ibs, per square inch, The four gallories are roofed
over and protected with wire netting, in order to prevent ac.
cidents. Tho estimated cost of the fabrie is one million do)-

lare, and the necossary timo for construction, the designers
tell us, noed not exceed ono year, The site has not been as
yet definitely located, but it will probably be in Fairmount
Park, Philadelphis, in proximity to the buildings of the Cen.
tennial Exposition. By calcium and oloctric lights from the
tower, it is suggested that the latter, with their adjoining
grounds, might be brilliantly illuminated at night. The
gummit of the spire would also form a magnificent observa.
tory, while the view of the surrounding country would be
unparalleled.

It is hardly neceassary for us to point out the very appro-
priate character of the design in connection with the object
of its erection. That the hundredth anniversary of our na-
tional existence should not pass without some more perma-
nent memorial than that of an exposition, which, within a
few months from its close, will have disappeared, seems to
us eminently proper. It is clear that, within the coming
two years, no monument of so imposing a nature, or of so
unique and original conception, can be constructed of any
other material than iron, nor, indeed, can we hope to erect a
fabric more completely national in every feature. Not only

then ghall we commemorate our birthdsy by the loftiest
structure ever built by man, but by an edifice designed by
American engineers, reared by American mechanics, and con-
structed of material purely the produce of American soil.
- ——— -
Making Wax Flowers,

Our lady readers will find the imitating of natural flowers in
WAX & very agreeable amusement for long winter afternoons
and evenings, The work i not dificalt, and with a little prae-
tice ornaments of great tasto and boauty ean be made. The
materials can be obtalned for s small sum from any dealer in
artist’s materials. Some knowledge of the general form of
flowers s of course necossary to begin with, nor should a
little artistic skill be entirely lacking. Forms of various
leaves, of tin, to be used as patterns, may easily be obtained,
but the best imitations of nature wo have ever soen weore
mnde directly from the natural flower. A handful of blos
soma may be purchased from any florist, and carcfully dis
sected ; then by tracing the shape of loaves,, ete. on paper,
quite a collection of pattarns may be gained. T%he British Trade
Journal says that the best white wax i required for the art
~=pure, and freo from granulation. The consistency mny
need to be modified, necording to the state of the weather, and
the part of the flower (o be Imitated ; It may be made firmer
and more translucent by the addition of a little spermacoti,
while Venice turpentine will give it ductility, In preparing
the wax for use, it is melted with Cannda balsam , or some
kind of fine turpentine, and poured into flat tin molds;
theso give it the form of quadrangular blocks or slabs about

|all instances. The white colors are produced by white

.
an inch thick. These blocks are cut into thin sheets or films,
in one or other of several different ways—by fixing them
fiat, with screw and a stop, and slicing off Isyers with akind
of spoke shave; or holding a block in the hand, and passing it
slong n carpenter's plane, having the face uppermost; or
causing the block to rise gradually over the edge of the
mold, and cutting off successlve slices with a smooth edged
knife,

The coloring of the wax is an important matter, sesing
that in some instances the tint must penetrate the whole
wubstance; whereas in others it is better when lIaid on
surface, as a kind of paint. The choice of colors is ni
the same as for other kinds of artificial flowers, but

e

I

silver white, and one or two other kinds; for red , vermilion,
minium, lake, and carmine ; for rose color, earmine, follow-
ing an application of dead white (to avert yellowish tints); for
blue, ultramarine, cobalt, indigo, and Prussian blue; for yel-
low, chrome yellow, massicot, Naples yellow, orpiment, yel.
low ocher, and gamboge; for green, verdigris. Schweinfurth

| green, arsenic green (the less of this the better), and various
| mixtures of blue and yellow. For violet, salmon, flesh, cop-
| per, lilac, and numerous intermediate tints, varions mixtures

of some or other of the colors already named. Most of thess
coloring substances are employed in the form of powder,
worked upon & muller and stone with essential oil of citron
or lavender, and mixed with wax in & melted state; the mix.
ture is strained through muslin, and then cast in the flat
molds already mentioned; or else & muslin bag filled with
color is steeped for a time in the melted wax. The material
dealers sell these slabs of wax ready dyed, to save the flower-
maker from & kind of work which is chemical rather than
manipulative. Some flowers require that the wax ghall be
used in a purely white bleached state, color being afterwards
applied to the surface of selected spots.

The wax is, of course, the chief material employed in wax.
flower making; but it is by no means the only one. Wire
bound round with green silk, tinting brushes and pencils,
shapes or stencil patterns, molds and stampers, fiock or
ground up woolen rag, and many other implements and ma.-
terials, are needed.

The patterns of leaves and petals are made from paper or
of thin sheet tin, copied from the natural objects; and the
wax sheets are cutout in conformity with them. Only the
smaller and lighter leaves are, however, made in this way;
those of firmer texture and fixity of shape are made in plast.
ermolds. The patterns are laid on a flat, smooth service of
damp sand ; & ring is built up round them, and liquid plast-
er is poured into the cell thus formed. Generally two such
molds are necessary, one for the upper and one for the lower
surface of the leaf. Sometimes wooden moldsare employed,
into which (when molistened to prevent adhesion) the wax is
poured in a melted but not very hot state. Occasionally the
entire mold is dipped into molten wax, to produce petalsand
leaves of peculiar size and shape. Thestems are made by
working wax dexterously around wires, with or without an
intervening layer of silken thread. By the use of flock,
down, varnishes, etc., the leaves are made to present & glossy
surface on one side and a velvety surface on the other. A
singular mode of preparing films of usual thinness is by the
aid of a small wooden cylinder, like a cotton reel, or rather a
ribbon reel: this is dipped and rotated in melted wax until
it takes up a thin layer, which layer, when cold, is cut and
uncoiled ; the difference of smoothness which the two surfaces
presents fit them to represent the upper and lower surfaces of
a Jeaf or petal. The combination of all these materials into a
built-up flower isakind of work not differing much from that
exercised in regand to textile flowers.

The Proposed Tunnel nnder the British Channel,

The feasibility of this project, and the advantages and dis-
advantages of various localities proposed for it, are still being
discussed. Mr. Joseph Prestwich, an eminent engineer and
geologist, has recently investigated the conditions of tho
strata between the continent of Europe and the coast of Eng-
land. These researches extend from Ostend, Belgium, to St.
Valery, in Normandy, France, and from Hastings to Har.
wich on the English side; and by them it was sscertained
that a deposit of the London clay extends from the mouth of
tho Thames to Dunkirk, on the northeast point of France.
This deposit is from 200 to 400 feet thick; and the imper
meability and homogeneity of the clay, as shown in the
works of the subway under the Thames in London, polnt
out the lice between the mouth of the Thames and Dunkirk
as one of thomost practical routes for the tunnel. Bat the
distance (80 wmiles) Is an important consideration, against
which, again, must be set off the very great depth at which
a tunnel between Dover and the neighborhood of Calais
would bave to bo made. But the probability of striking coal
in the last named work would bo an additional inducement
to take the shorter route ; added to which must be considered
the fact that the traffic botwoeen England and the continent
Inys chilefly botween London and Parls, in the direct line of

which the Dover tunnel would lie,
—— -

A Remarkablieo Boller Explosion,

The boller of a locomotive belonging to the Baltimore and
Ohlo Rallroad exploded recently at Newark, Ohio, while
moving slowly with a pansenger train, The smoke stack was
thrown somo digtance, and the eab splintered into minute
fragmentn ; the shell of the boiler entirely disappeared, the
fluos being twisted In all directions. The destruction was
considerable, hnving taken placo In a crowded freight yard,
The englneer was instantly killed, being torribly mangled ;
the fireman escaped, almost miraculously, with o slight
wound on Lis head. The local reports give no clue to the

causo of the explosion.

I
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RECENT IRON BRIDGE CONSTRUCTION,

We illustrate herewith a road bridge rocently constructed
by Mr. R. M. Ordish, over tho river Pruth, at Czernowitz,
Austrin,

A cross section of the bridge. with a view in perspective
of the girders and their resting point upon ono of the piers,
{8 also shown in detail,

The bridge is 762 feet long, and carries n rondway and
two foot paths, making a total width of 15 feot between the
contors of the girders, There are six openings over the river,
onoch 120 feot from center to center of plers: the five piers
and two abutments being of masonry, on concrete founds-
tions. The main girders are continuons, double Warren
glrdors, 11 feer 10 inches deep, The flanges are trough
shaped, composed of two large trough irons, 10 inchea doep,

and a flango plato riveted tothem, The dingonals are placed
at an anglo of 45°, and consist of a puirof flat bara which
form tho ties, and a pair of
trough irons braced togeth.
or which form the struts.
xcopt at the piers, the
main girders have no verti.
cals, nor are they any-
where braced across the top —— A

flanges, T'\
Lateral stability is given 7\ /~ :

to tho girders by a special
arrangement of the parts to
maintain the top flanges in
position against side bend.
ing. In the first pluce, the
girders ara continuous over
six spans, and certain parts
of the top flange (those over
the piers) are always in
tension, so that only the
intermedinte portions have
to be held in position later-
ally. Secondly, nt each piex
the two main girders rest
in strong trough-shaped
frames, which resist lateral
movement and stiffen acer-
tain length of the girder on
each side. Thirdly, thetep
flange of the girderis made
specially broad (2 feet 2
inches, which is 7 inches
more than the bottom flange), so that the proportion of
length to width in the remaining part of the flange is not
excessive. Lastly, all the diagonal struts, which are con-
structed as girders, and which occur most frequently where,
for this secondary purpose, they are most wanted, are con-
nected to the cross girders of the platform by means of a
trough-shaped flange, in & manner specially snited to resist
any twisting action.

The cross girders are of wrought iron, 1 foot 6 inches deep
in the center, and are placed 5 feet § inches apart throughout
the bridge. The parapet railing is of wrought iron lattice
work, bolted at intervals to the main girders, and finished
with a wooden handrail.

The roadway of the bridge consists of longitudinal tim-
oers, 7 inches by 6 inches, placed sbout two feet apart upon
the cross girders. Upon these timbers is laid, transversely,
4} inch planking, and upon this, again, rest oak blocks, 5
inches thick. The footway is laid with 3 inch oak longitu-
dinal decking, upon which the wearing planks are spiked.
This forms & somewhat heavy roadway, but timber is exceed-
ingly cheap at Czernowitz,

The two main girders rest upon roller bearings
at each of the piers, each of these bearings being
composed of three castings. The first or upper
portion is fixed to the girder between the trough
frames, the under side of the casting being con-
cave, and resting upon the second or intermediate
casting, w which a corresponding convex shape is
given. This arrangement allows for oscillation in
the bridge from moving loads, and also insures the
central action of the losd upon the rollers, and
consequently upon the pier. The second casting
rests upon eight cast iron rollers, each 4 inches dia-
mster, the rollers moving upona cast iron bed
plate, bolted down to the masonry of the pier.
The rollers are omitted from the bearings over the
central pier, while the convex form is retained to
provide sgainst oscillation. The main girders be-
ing thus prevented from moving horizontally at
this point, the expansion from incresse of temper-
atove radistes outwards from the center, and ex-
tonds the bridge equally st each end.

The iron work was made in England. The bridge was not
thrown open for traffic until it had undergone & careful sond
wearching test at the hands of the government engineer. All
tho spans were tested individually and collectively. The
tost load sppointed by the Austrian Government, says Iron,
1o which we are indebted for the engravings, for bridges is
#0 ewt, por square fathom, or 96 1bs. per square foot, En-
#lish.  Thig is considerably higher than the proof load used
in England, which may be taken at from 70 Ibs. to 80 Ibs.
Per square foot of rond gurface. On account, however, of
l.ln Increased weight of timber introduced into the platform
during constraction, the test load was reduced to 25 cwt. per
square fathom, or 80 ¥4, per square foot. According to the
test originally proposed, ‘he load brought upon ths iron work

of the structare would have been § tuns per square inch of
soctlonal ares,

®
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 Srientific  dmerican,
Hardening Steel and Regenerating Burnt Iron,

Lieutenant Colonel H. Caron publishesin fron the follow-
ing account of his investigations, mentioned in brief on page
405 of our volume XXIX:

A piece of steel iafirst hardened, then softened more or less,
according to the hardneas or elasticity desired. Tha harden-
ing, ns it is ordinarily practised, that isto say, the hardening of
the red hot metal in cold water, frequently has the grave in-
convenience of developing rents and cracks disadvantageous to
the powers of resistance of the metal. The process of softening
then gone through does not cause these defects to disappear;
later, in the using, these fissures, invisible atfirst, increase
little by little, and finally end in a serious rupture. It is al-
ready well known that, to obviate in part such a danger,itis
Detter to make the steel less hard, and soften it more lightly.
A spring heated red hot, hardened in cold water and softened
with burning oil, possesses the same elasticity as a similar

O

SECTION AND GIRDER OF IRON BRIDGE, CZERNOWITZ AUSTRIA.

spring hardened with cold oil (2 weaker hardening than the
first) and softened with ‘‘ smoking™ oil (a lesser softening
then the preceding); only the®latter method is more advan-
tageous, because there is less fear of cracks from a too rapid
cooling of the metal. Wishing 1o go farther, I asked my-
self if it was really necessary to commence by hardening the
steel beyond measure just to reverse the process and soften
it by a second operation. With this in view, I have sought
a hardening of such mildness as to remove as much as
possible the chances of cracks, and produce in the steel, at a
single operation, the effects of hardening and softening com-
bined.

I have found a very simple method, namely, by warming
the water in which the red hot metal is to be thrown. After
some experiments, a tempersture of about 55° has found to be
sufficient to give the above mentioned springs (springs of
needle guns) an elasticity and resistance equal to that pro-
duced by the best hardening followed by an after softening.
Necessarily the temperature must vary with the size of the
pieceand the uses to which it is destined. The degree of

warmth of the bath is easy to determine by trying it be-

IRON BRIDGE AT CZERNOWITZ, AUSTRIA,

forehand, Hardening with very hot wator, and better atill,
boiling, singularly modifies soft steel containing 0002 to
0004 of carbon, It incremses ity tenacity and elasticity
without materially altering its softness; the grain changes
in nature; and often where thero s a breach, it is found
to have become fiberous instead of granular or crystaline,
as it was before.

In a communication inserted in the report of the Academy
of Beience last year, I have demonstrated that the crystaline
texture presented by the fracture of pieces of iron is neither
due to the action of the cold nor wo that of prolonged vibration,
but that it existed in the motal provious to its being used.
After my oxperience, that particular formation I found to re
salt from an incomplete forging, leaving the metal still burnt,
crystaline, and full of cracks. 1 salds, besides, that it was
possible to give the iron thus deteriorated the fiberous texture

or the tepacity which it would have had if the operations of

51

the forge had been gone well through, and that without having
recourse, as was formerly done, to & new nammering, which
results in a loss of time, of metwal, and often in the wasting
of the piece itself. The means which I employ to regen-
erate burnt iron is like that of hardening red hot metal
in warm water, I shall cite but one example to prove
this.

A bar of Berry iron, 12 inches in diameter, easy to break,
withoat a crack, cléft, or flaw, was burnt, that is, warmed in
such a manner that, pressed in s screw vice, it could be broken
without bending. The fracture was strewn with brilliant fa-
cets of many thousand squares. A boiling liquid, strongly
impregnated with ordinary salt, was prepared; a piece of
the burnt iron, heated red hot, was plunged in this liquid
during the time necessary to bring the metal to the temper-
ature of the bath (sbout 110%). It immediately produced &
rather curious phenomenon; directly it was plunged in the
salt solution, the red metal
was covered with white s=alt,
which detached it from wa-
ter, and certainly contributed
to diminish its cooling. The
piece of iron thus hardened
was capable of being bent
back upon itself, ss the bar
had been before being burnt.
Pure water, boiling, can be
employed as well, but its ef-
ects are less marked.

Now it is known that boil.
ing salt water can regenerate
burnt iron, it will be to the
interest of the manufacturer
to apply this operation to
pieces after being finished
at the forge, as the hardening
will not damage them at all;
if, on the contrary, they have
suffered from too much or
too prolonged heat, it will
give them the qualities which
s good forging imparts. Just
the same applies to steel.

It is likely that there may
be other liquids and other
solutions which will produce
the same results as the saline
solution, but I have only
mentioned this one because it appears to me to be the ™ist
economical and the most easily procured at the same tin.,

R
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Steam Engine Accldent.

At the spoke works of Messrs. Hoopes & Darlingtor, West
Chester, Pa., the governor belt of a forty horse engine re-
cently slipped off, and the engine ran away at a tarrific speed.
The engineer promptly shut off the steam, but already con-
siderable damage had been done. The cutter head of a
facing machine, being unable to resist the velocity, burst,
throwing a piece of metal, weighing 13 Ibs., through the
wall of the building and across the street ; three other frag-
ments were scattered in divers directions, and another ma-
chine was similarly disabled.

New Imitation of Silver,

A patent has been obtsined by M. Pirsch-Baudvin for s
metallic alloy which is declared to resemble silver better than
any other yet known with respect to color, specific gravity,
malleability, ductibility, sound, and other characteristics,
The new alloy is a compound of copper, nickel, tin, zine,
cobalt, and iron. The following proportions are
said to produce a very white metal, perfectly imi-
tating silver:—Copper 71°00 parts; nickel, 1650
parts; cobalt, 1'75 parts; tin, 2-50 parts; iron, 1'33
parts; zine, 7°00 parts. A small quantity of alumi-
num, about 1§ per cent, may be added. The ma-
nufscture is rather peculiar,  The first stop is
to alloy the nickel with its own weight of the cop-
per and the zine in the proportion of six parts to
ten of copper. The nickel alloy, the iron, the rest
of the copper, the cobalt, in the form of black ox.
ile, and charcoal are then placed all together ina
plumbago crucible. This is then covered over with
charconl and exposed to great heat. When the
whole iz melted, the heat i3 allowed to subside, and
the alloy of zinc snd copper is added when the tem.
peratureis just sufficient to melt it. This done, the
cruciblo is taken off the fire and it contents stirred
with a hazel stick; the tin is then added, first be-
ing wrapped in paper and then dropped Into the
crucible, The alloy is sgain stirred and finally poured into
the molds; it is now ready to be rollod and wrought just
liko silver. A great portion of the zine is volatilized in the
act of fusion, so that a very little remains in the alloy.
The superlority of this matal Is said to depend principally
on the cobalt, to which is due its pecullar argentine luster,

W. R. sayn, in reference to an article which we recently
published, entitled Electricity re. Yollow Fever: * The ob-
server ls right, as far as electricity goes, During storms ac-
companied by lightuing and thander, ozone Is formed, and
this electric oxygen is & quick dnd efficlent destroyer of all
organic sabstances in the air. A small stick of phosphorcs
half immersed o water will form ozone.”

Oxg fifteenth of the longth'o('l'ho St Gothard tunnel has
slroedy been oxcavated,

g
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Goreespondence.

The Rolative Eflcioncy of Engines and Bollors.

To the Bditor of tha Ssient{fie Amcn’wnl-‘ B

' srised at secing the matter of the rel-
.ﬁlv:‘:m.:i::;h:: :;'{:u and boilers presented for discus-
wion by & *“ Consulting Engineer,” as if it wero an open
quostion. The late Professor Rankine, in his ** Treatise on
the Steam Engine,” has gone into this subject thoroughly
and fully, showing clearly the immense losses that oceur in
the use of steam, in the most perfact engines that have yot
been built, and showing, t0o, the requirements that must bo
fulfilled if greater efficiency is desired. T suppose it {w gon.
erally known to engineers that the greatest losscs in the use
of steam do occur, and must occur, in the engine. It you
will allow me the gpace in your valuable paper, 1 will endeav-
or to illustrate this fact by two simple examples.

In 1871 an unusually careful and interesting test of bolers
was made at the American Institute, by a commiltee of
judges. In order to determine the efficiency of the boilers,
all the steam that was generated was ‘condensed and mens-
ured, together with its temperature, and the quantity and
temperature of the condensing water, in order to determine
the total amount of heat imparted to the feed water by the
combustion of the coal. An analysis of the coal showed the
amount of heat it would have imparted to the water if it
bad been burned swithout waste, and in this manner the
efficiency of one of the boilers was shown to be between 70
and 71 per cent of the total heating power of the fuel. The
other boilers gave results differing from this but little.
While it is probable that ths efficiency was greater than
would be realized in ordinary practice, owing to the skillful
firing and the excellent quality of coal used on that oceasion,
it is not unlikely that these results have been equaled, if not
exceeded, in other cases. So much for the boiler.

In 1860 there was a compatitive trial of steam engines at
the American Institute Exhibition. An account of this trial
will be found in the Annual Report of the American Insti-
tuve for 1860. Tt appears from this record that one of the
engines developed an indicated horse power by the evapor-
ation of 20-25 pounds of water per hour, using steam at a
pressure of 8169 pounds per square inch by gage. This
performance, though occasionally surpassed, is far better
than generally occurs in practice, and it may be interesting
to determine what per cent of the steam furnished by the
boiler produced useful effect in the engine. The feed water
entered the boiler at & temperature of 47° Fah., and was con-
verted into steam having & pressure of 81'69 pounds per
square inch, so that each pound of water received 12131 —
47=1166'1 units of heat from the coal. The amount of
water used per indicated horse power per minute was 2325
~+0=03375 pounds, so that 0:3375 % 1166°:1—=393'56 units
of heat were furnished by the boiler for each indicated horse
power of the engine, If all this heat had been converted by
the engine into work, it wounld have produced 893-56X7T72—=
803,828:32 foot pounds, or 303,828°32--33,000—=9-21 horse
power. As sctually used in the engine, however, it only
produced one horse power, go that the efficiency of the steam
in the engine was (1 X 100)=9-21—=10'86 per cent of the
efficiency of the steam furnished by the boiler,

I have not gone into the theory of the subject, because it
would occupy too much space, and the matter has already
recaived far abler treatment than I conld hops to give it, in
the work by Professor Rankine, referred to above. If I
might venture to make a suggestion, in conclusion, it would
be that probably more profit would be derived from the dis-
cussion of improvements in the use of steam, than from
arguments on 8 question which is only too well understood
by those who are familiar with the theory of the steam
engine. RicaARD H. Buer,

80 Broadway, New York.

- e—
Administrative Reform In the Patent Office,
T the Editor of the Scientific Amorican:

While every competent person will probably admit the
immense benefit to the American people and to mankind of
the enlightened and liberal principles which have always
guided Congressin its relations to inventors, it is neverthe-
less obvious that considerable diseatisfaction now exists with
respect to the administration of the patent law. For proof
of this, it is only necessary to refer to the general and gcien-
tific press, In reply to these strictures and complaints, it is
not & sufficient answer {0 say that the United States patent
lsw is superior to that of European communities, the prae-
tieal question being whether it is 8o administered as to carry
out in the right spirit the patriotic and noble objects of its
founders, nuch na the encouragement of genius, the promo.
tion of arts and manufactures, the development of the nation.
al resources, and the utilization of those great natural reser-
voirs of power surrounding man on every side and only
swaiting the vivifying foree of his intelloct to become the
froitful sources of prosperity, In the following remarks my
only object is 0 offer & few yuggestions for the improvement
of the system of sdministration, and T have not the slightest
wish to impute blame to any individual

The first evil presenting itself is the temporary organiza-
tion of the Patent Office, It iy spparently considered as
mmly part of the ordlnury oxecutive mublnrr, of govern-
ment rather than as national and neutral ground from which
all political considerations should be excluded. Why should
not the persomnel of the Patent Offics be placed on the ssme
footing as that of the Bapreme Court of the United States?
Is it not evident that the incessant changes resulting from
its subserviency to the Execative of the day tend in the
highest degree t0 Impair the efficlency of Patent Office sd.

Srimntific Dmerican,

ministration? It is alwaye found that men appointed for a
lengthened period, independently of party or political con-
piderations, will get through more work and do it infinitely
pottor than those who feel ingecure in their official position.
For such highly qualified officers the present salaries appear
to me inadequate,

The first point, then, in Patent Office reform would be to
roduce the number of employees, and to substitute a few
highly qualified, well paid, permanent officials for a crowd of
tomporary, half paid, half satisfied, and half competent men
and women, selected chiefly through political influence, and
goldom having had any suitable provious training for the
duties which they are called on to discharge.

In connection with the permanency of the officers ghould
be the permanency, as faras practicable, of the rules guiding
the transaction of business in the Patent Office. As it is at
present, there seems to be an utter absence of any perma-
nent principles regulating the granting or refusal of patents,
The rules of this year may be quite at variance with those
of last year or next year, and inventors on applying for pat-
ents, after expensive and laborious investigations, may find
themselves ousted by some recent edict of the temporary
head of the Patent Office, To revert again to the analogy
of the Supreme Court of the United States, how could its
business be satisfactorily carried on, if, instead of well con-
gidered, well understood rules, founded on reason and ex-
perience and principle, its suitors from all parts of the Union
bad to encounter a mere chaos of personal caprice, reflecting
the ephemeral fancies of an amateur pro tempore dispenser
of justice?

Then, with regpect to the rejection of applications for pat-
ents, what can be more unjust and burdensome to inventors
than to cast on them the onus and costs of appealing to the
superior officers of the Patent Office against the possibly
erroneous, ignorant, or inequitable decisions of the inferior
examiners, when all these officers are already paid out of the
fees of inventors? As a general rule, it will always be found
that the needless multiplication of tribunals of appeal is
practically a denial of justice to the mass of the community,
for it tends to make length of the purse and not goodness
of the case the all important consideration. And in areject-
ed application, to constitute that expensive series of success-
ive tribunals out of the various grades of the bureaucracy of
one and the game office is certainly s most curious mode of
encouraging invention. A single crotchety or incompetent
primary examiner may thus at present really obstruct the
progress of a whole range of industries, and so directly defeat
the objects of Congressional legislation on this subject.
Such & man may see in the most recent steam engine simply
a reproduction of the prlnclplg of the celopile as it existed
2,000 years ago; or may find in the most improved lamp or
stove only the same process of combustion known of old to
the vestal virgins. The fact is that, in considering an appli-
cation for a patent, something more than mere expertism, as
it may be termed, is required in the examiner. He should
not only be acquainted with the laws of science, but also be
capable of discriminating between the relative claims of
individuals and the essential features of their respective
plans. But the records of the Patent Office show clearly
that many of the primary examiners and some of the exam-
iners in chief have given decisions subsequently pronounced
by their superior officers erroneons and unjust. Why then
is there not, in the regular machinery of the Patent Office
itself, suitable provision for the equitable settlement of such
cases, instead of casting the burden of appeal on individual
inventors ¥

It is evident from these facts alone that one of two results
ought to follow: Either all applications for patents comply-
ing with certain simple conditions should be granted (a course
advocated by so high an authority as the SCIENTIFIC AMER-
ICAX), or before any application i8 rejected the adverse de-
cigion of the primary examiner should be revised and con-
firmed by the judgment of the superior officers, and that re-
vigion should be, not as at present on technical points indi-
cated by the examiner appealed from, but on the substan-
tial merits of the invention.

As itis at present, no sensible man who could possibly avoid
doing so would apply for a patent for his invention ; he would
rather be diaposed to try to secretly manufacture the article
or carry on the process. Many improved chemical processes
are indeed already kept secret in consequence of the inade.
quate protection afforded by patent laws. For in making
his application, the inventor discloses all that he may have
learnt from his studies and trials; the information is hence-
forth no longer hia own exclusive property, and possibly all
that ho would now receive from the Patent Office in return
would be a permission to institute a series of appeals to the
consecutive officials constituting it, at an expenditure of
time, trouble, and money, which might be more usefully em.
ployed. The appealing part of the patent law, as it now ox-
ists, is therefore obviously & souree of injary rather than of
benefit to the inventors, and should elther be changed or
sbolished. I believe that these principles of Patent Office
reform, fairly and fully carried ont, would conduce to the
interest of the best officers of that important national insti.
tution, while they would at the same time benefit inventors
and harmonlze, more intimately than the present practice,
with the known intentions and desires of every American
statesman from the time of Washiogton.

A PATENTER.

An Accldental Discovery,

To the Bditor of the Beientifla American :
About two years sgo, [ hoard that phosphide of ealoium,

thrown upon water, would take fire instantly but not being
able to procure it, 1 postponed the oxperiment. I aftsrwards

[JaNUARY 24, 1874.

found that I could make it by distilling phosphrous over
red hot chalk In a covered crucible ; as I had no earthen cover
for the crucible, I substituted a copper dish, whch contained
red lend. When the chalk was heated to slmost & white
heat, I dropped the phosphorus in by degrees until I had used
half an ounce, to 84 ounces chalk, keeping the fumes in the
orucible and letting the whole stand till cold, T then tried
to produce a light by throwing eome on water, but it would
not ignite. I put the remainder of my phosphide of ealcium(?)
in a phial, nnd forgot all about it till a few weeks ago. I
went to my chest, and, on closing it, I heard a sweet ringing
tone within. Iopened it again and searched for a bell. T was
certain T had no bell in that chest, but T looked until I got
the old erucible lid; and ns I threw it aside, it gave another
clear ring, and I discovered that,instead of making phosphide
of ealeium, I really produced a new phosphor bronze without
fusing the copper. It is of a dark bluish cobalt color.
Reading, Pa. W. H. RopGERS,

Curlous Instance of A;mo-phorle Refraction.
To the Editor of the Seientific American :

I witnessed, in the month of May, 1852, at Crystal River
Bay, West Florida, a phenomenon of which I will give you
the best degeription I can,

Being in the habit of taking observations whenever oppor-
tunity offered to obtain correct time, and thereby (having the
latitude and longitude of the place) ascertaining chronom-
eter error rate, ete,, I took observations, every thing being
clear in the west, and with good results. The sun’s altitude
was 10° or 15°. As the sun approached the horizon, I used
my spy glass; and when the sun’s lower limb was = little
more than one of his diameters above the liorizon, his reflect-
ed image appeared in the water. , When within a little less
than a diameter, both the sun and reflected image commenced
to elongate towards each other; and when within a semidiam-
eter, they joined together. When the sun’s lower limb
reached the horizon (as near as could be seen), a perfect con-
glomeration took place and spread out at least two diameters,
looking like molten iron, too dazzlingly bright tolook on for
any length of time with the naked eye or & common spy
glags, Then, as the sun descended below the horizon, the
size and brightness diminished until it finally disappeared,
which did not seem to be until the upper limb was consider-
ably below the line of horizon. At the last, occurred the
change of color from pale red to purple, blue and bluish
green. These observations continued from May 8 to May 28,
1852, covering twenty days, with like results, with one ex-
ception, which was when sunset followed a tremendous
thunder shower which occurred about the middle of the
afternoon. At sunset the line of horizon was as well defined
ag I ever saw it, and the sun’s contact as readily discovered.

This clearing up of the air by the thunder shower satisfied
me that the cause of this phenomenon was, in a great
degree, density of the stmosphere, but not wholly, or the
same would often occur in other localities. I do not remem-
ber ever seeing the same elsewhere, though 1 have often
taken sundown observations in various places,

Stratford, Conn. TrUMAN HOTCHEISS,

The Utilization of Coal Dust.
To the Editor of the Scientific American :

I notice several articles in your journal on the preparation
of slack or waste cosl for fuel, and would suggest a plan for
its preparation, especially applicable to this great Northwest,
where coal is dear and corn cheap:

Grind very fine one half bushel of corn, boil it in one barrel
of water until it is like prepared starch. Mix it with one tun
of fine coal dust in & mortar bed ; as soon as it is stiff, cut it
out, and pile under cover to season. As a fuel, this cannot
be beaten.

Stellapolis, Towa. Rronmarp Loxe.

The Canal Navigation Problem.
To the Editor of the Scientific American:

I should suggest that the New York Legislature grant the
right of way, on both sides of the canal, to a company for
building and operating a railroad which shall, during the sea-
son of canal navigation, tow all canal boats at the prices now
charged by horse towing companies. During the suspension
of pavigation, the company should be allowed to carry
freight, making it wholly a freight route during the year,
I think there should be a company formed as soon as the
Legislature grants it the right of way. The railroad could
be built very cheaply, as there would be no grading, at loast
upon the tow path, and very little on the heel path,

[ think that steam power in s vossel cannot be made to com-
pete with the horse power on the tow path. A strong man
on the tow path, with tow line over his shoulder can move a
heavily loaded boat at a good speed ; but put the man in the
water to swim with the tow line, and how much will he move?
The sams principle holds good in the horse and steam power.
Two horses on the tow path will move a loaded boat, carry-
ing 200 tuns of freight, 24 miles per hour; to accomplish the
same speed by power acting in the water, you have to use
about 20 horse power. The difference botween the power to
propel & boat acting on the land or upon the water is too
great to allow steam power in the boat to compete with horse
power used upon the tow path.

Geneva, N. Y. W. B. D.

I'rlotlo; Gonars,
To the Editor of the Soientific Amerwan :
I once wanted to run two lathes from a drum on the water
wheel shaft, which was 8 feet in diameter and 10 Inches on
face, Iaggod up and turned off in the ordinary way. Thero

Was no space to use a belt to any advantage, and cog gearing
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would hitve been very expensive, as woll as making n disa-
greeable noise; o I built & wooden pulley by taking seraps
of plank, 6 inches wide and 10 inches long; I cut them ding-
onally, making each piece full width at one end, the other
being brought toa sharp point. T formed a cirele in this
way, by putting &1l the sharp points to the center. The pul-
ley was 20 inches in dinmeter, and 12 of the pieces formed n
circle, allowing for jointing. The first section can be laid
down on a face board, such as pattern makers use; the sec-
ond course ean be put on by halving the joints, using nails
orgluo; but glue is best. The joints should be broken alter-
nately. Building pulleys in this way takes much less plank
«than in the usual way ; besides, it brings all the wear on the
end grain of the wood; it wears equally; there is no side
grain to cut out as is the case with a pulley built in the ordi-
nary way, and you can use up small scraps of wood. Now
for the result. I built such a pulley 20 inches dinmeter by
10 inches face, turned it off smooth and hung it on a line
shaft. I arranged it so that I could attach it to or detach
from the drum at pleasure. The drum made 10 revolutions
a minute, I ran one of my lathes up to 1,760 revolutions a
minute, without a belt or cog wheel, and with no noise.
B, N. C.
REMARKS BY THE EDpITor,—Thisis a good, practical meth-
od of constructing friction wheels, not novel but probably
not generally known.

Proventing Collisions of Ships at Sea.
To the Editor of the Scientifioc American :

It seems to be more dangerous now than ever to go to sea,
ag vessels are 8o much more numerous, and sailing so much
faster causes a great increase of danger. Is there not a
remedy ? I think there is. I believe the Ville du Hayre and
Loch Earn might still have been afloat if they had been pro-
vided thus:

Put a chain of the same weight as the anchor chain round
the ship outside, supported by iron brackets with rings in
the ends of them to pass the chain through and keep it in
place. These brackets or chain supporters gliould be 18
inches long and from 1 to 4 feet below the main deck, accord-
ing to size of ship, and about 8 feet apart. Large passenger
steamers might have two such chains, one 1 foot below the
main deck and the other 4 feet below it. Such ships, in col-
liding, would have fo break or pass throuygh the chains before
making holes in each other's sides. Level with main deck,
have two beams, running out from 8 to 15 feet beyond
the cutwater, one on each side of cutwater, 8 to 12 inches in
diameter, so constructed that, when they come agninst a ves-
sel or any outside object, they wounld yield and spring back
slowly to within a foot of cutwater, F. JAMES.

A New Theory About Comets.

At a recent meeting of the Lawrence, Kansas, Academy of
Science, & paper entitled ‘‘ Speculations on the Nature of
Comets' Tails” was read by Professor F. W. Bardwell, who
took the ground that a comet’s tail is no more a part of the
comet than is a shadow a part of the object which gives it
form. He supposes that the resisting medium surrounding
the sun for a great distance is itself self-luminous in & de-
gree, as indicated by the zodiaeal light; that the nucleéus of a
comet is merely a large meteorite; that in its rapid motion
through the resisting medinm near the sun, great heat is
thereby developed, increased by the heat of the sun, causing
some of the elements of the nucleus to become volatilized,
and thus to present the phenomena of the comsa with its
glowing gas; and, finally, thatthe bright train called the tail
is merely an effect of an increased luminosity of the portion
of the resisting medium behind the comet, caused by the ac-
tion of the sunlight and passing through the glowing
gas of the coma, and projected beyond in a form usually
spproaching that of a conical surface. He predicts that, on
the appearance of a comet with a bright train, the tests of
spectrum analysis will show that this train is not nebulous, as
Bessel and others have supposed, and notof & meteoric char-
acter like that of the nuclens, as Schiaparelli and Le Verrier
suppose, but chiefly of a zodincal nature, and probably, in a
slight degree, reflecting sunlight.

Car Coupling Dangers.

T. W. H. says: Iknow by experience thatthe danger of
coupling cars can be almost entirely avoided Ly care on
the partof the engineer. 1 have seen engineers (or rather
men who had charge of engines) “get mad”, as the expression
goes, in coupling cars, and send the cars together with such
fury that no man living could sttempt to make the connec
tion with any kind of safety ; herein lies tho danger. Many
brakemen pride themselves on coupling cars when they are
sent back too quickly for any safety to life and limb, to say
nothing of the ivjary to the cars and drawheads. Yet they
make the attempt, though warned by the conductor that they
could not make the coupling. Onecs, when I remonstrated
with an engineer for his reckless backing up, he replied: I
am in a hurry.” Note how hesuceseded in gaining time. He
drew shead and backed three times before the connection
was made ; whereas, if he had come back first time as o
sensible man should have done, the connection would have
been made with time to spare. Whenever you see a large
number of broken drawheads around the car repair shops,
you cau be sssured that somebody has been in a hurry.

<o

L P. W. says: “I have in my possession a live fish which

has the body and tail of & dog fish, aud the head of n cat fish.

Its babits are those of & cat fish, sleeping in the day time and

wakiog st night. I presume that it gets this habit from the

hesd. 1t s clearly a hybrid of the two kinds, Here issome.
thiog for the theory."”

Probable Cause of the Destruction of Boller Tubes,

Dr, J. 8. Kidder, U. 8, N,, communioates to Van Nos-
trand's Eelectio Engineering Magagine a paper pointing out
the probable cause of the destruction of boller tubes, and
descoribing experiments which show the deterioration or pit.
ted condition, of tliose portions of the generator which aro
immersed in the water, to be due to the scvion of oleate of
copper. The presence of this substance is accounted for by
the decomposition of the olive oil, uged in lubricating the
piston, into oleie neid and glycerin, a sufficient frictional heat
being raised to thus act upon the thin film of oil hetween

the surfaces. In the condenger, the brass tubes are exposed
to the powerful comminuting impact of steam at a high
temperature and pressure, and this substance is thus finely

divided and placed under the most favorable circumstances
for union with the free oleic acid which the steam brings
with it. Oleate of copper is then formed in the condenser,
and appears in bright green, greasy masses which are carried
from condenser to boiler. A quantity of this substance,
gettling upon one of the iron boiler tubes and adhering
thereto, causes both & deposition of copper and absorption
of iron. Being insoluble, its action is confined to the sur-
face of contact, hence the small holes characteristic of this
kind of injury, Copper, however, it is found, will adhere
only to perfectly smooth iron, and since boiler tubes are
never in this condition, each deposit is quickly removed and
& fresh iron surface continually exposed.

Selden’s apparatus, mentioned in the report of the Engi-
neer of the Navy as a preventive of this difficulty, consists
in a long iron box fitted with a steamtight cover and placed
between condenser and boilers, The box is divided into
compartments by diaphragms of felting, pervious to water,
and the compartments themselves are filled with coke. In
referring to the placing of alkalies in this filter, Dr. Kidder
remarks that goda is of questionable advantage, and that
lime is theoretically the best, but then only when used in
connection with s fresh water boiler.

At Hecker’'s mills, the condensed water, after leaving the
filter, is treated with atmospheric air forced through it from
below. The resulting water is perfectly free from taste or
odor, and quite palatable. It seems possible that the hither-
to insuperable difficulties in the way of freeing condensed
water on ghipboard from a certain unpleasant empyreumatic
odor may be overcome by similar treatment.

A New Mode of Mvarlne Propulsion. §

Mr. John T. Bowman, of Dallas, Texas, favors us with
sketches and description of an ingenious and quite novel
mode of propelling vessels, which he has lately contrived
but does not propose to patent. Anopening is made through
the cutwater of the ship under the water line, whence, by a
suitable conduit, a large stream is allowed to pass to two
athwartship revolving blades, which are modeled in form
and arrangement after those constructed inside the Root
blower, and which are situated in a suitable inclosure in the
forward portion of the hold, From this casing, and leading
aft, are three passages, one extending downwards, at an in-
cline, to the keel, and the others leading to each side of the
ship. Suitable valves are arranged, whereby the water drawn
n by the blower may be diverted into either passage, so that
by this means the vessel may be drawn ahead or steered in

either direction at will.
——d ) O~
The Emerson Stone Saw,

We are informed that one of Messrs. Emerson, Ford, &
Co.’s stone saws, 28 inches in diameter, carrying 14 steel
chisels, making 22 revolutions per minute,recently cut length-
wise throngh 9 blocks stone each measuring 4 feet @ x 10 x 10
inches. The saw cut 1 inch alead at each revolution=1 foot
per minute, The 9 blocks were cut In 87 minutes, being 28
feet of linear cutting and 56 feet of surface. The muchine
was driven by & four inch belt from a 12 inch pulley. A
fresh set of chisels was inserted for each block, the time oc-
cupied in changing being two minutes for each shift. The
chisels weigh 200 to the pound, and cost half a cent each.
The cost of splitting the 0 stonea was $1.50, power included.
Tho stone was & hard, sharp gritted sandstone, much used in
Pittaburgh for building purposes; and 45 conts per superfi.
clal foot is paid for hand dressing the ssme stone,

Much Butter from Little Milk,

The recipe for making a pound of butter from a pint of
milk, says the Jnter-Ocean, i as follows: Take four ounces
pulverized alum, § ounce pulverized gum arable, and 50
graing of popsin; place it in a bottle for use an wanted . A tea-
spoonful of this mixture, added to the pint of milk, will,
upon churning, make n pound of butter. It {strue that the
butter will seem to be & near relation to pot cheeso, but call
it butter snd that will make it so. This recipe is selling
through the conntry for from 1 to $5 ; and as we give It with.
out charge, it may considered as equivalent to the chromos
of our religious contemporaries,

-l -
The HWours of Labor,

“One who is not afrald of work' writes to say that men
who aro idle duelog o day of elght hours will b equally so
if the nominal timo be ten hours, and that compulsory
lengthening ofa day's work will not care the dilatory or
indolent workman, Woe belleve this to be trueo; and we
desire for overy man the right to work as long ns he likes,
If ho Is healthy nnd sober, and hag a family o support, ten
or oven twolve hours may not be moro than he can do. At
all ovents, ho should be allowed to do it if ho choosos,

without fear of unlons or other forms of potty tyranny,
el

PROFESSOR DAXA states that, during the Helderberg era,
the Connecticut valley was & wide coral growing ses, separy.-

ing castern from western Now Epgland,

Buriing Bricks with Non-Explosive il

An old subseriber states that the gaving in burning by this
mothod is not lens than 83 per cent. Ono hundred dollars
worth of oil will burn 0,000 hard burnt, beautiful, facing
bricks, and 40,000 hard burnt ordinary bricks, giving a brick
equally burnt from top to bottom. End, side and henart of
tho whole pile all present the samo hard burnt, beautiful
looking bricks, There is no smoke, neither is there any
poot or dirt arising from the fuel during the process of burn-
ing by this method; but one continual heat from the begin-
ing until the bricks are sufficiently burnt.  After the  water
smoke "’ Lins passed off the bricks, the heat is regularly in.
creaged to any piteh which may be required ; and in 48 or 50
hours, n regular, equalized, high pitch of heat is obtained,
sufficient to melt cast or wrought iron if required, with littls
or no losg in burning, producing & hard unshaken brick, im-
perighable in water or atmosphere, and proof against change
of temperature,

But in order to make a brick of thia character, it must be
borne in mind that all does not depend on the manner in
which the bricks are burnt, whether with wood, coal, gas or
oil. To make a brick proof against the changes of tempera-
tare, the firgt thing to be done, after it is ascertained that the
material of which the brick is to be made is of the right qual-
ity, is to dig and cagt up loose, In the fall of the year, as
much stuff ag it is intended to make into bricks in the fol-
lowing season, in order that the rain, snow, frost, thaw, and
atmospheric air may decompose and mature every particle
possible, and prepare it, ready for the tempering machine in
the forthcoming spring,

Bricks, whether of clay or clay loam, prepared in this man-
ner and burnt with non-explosive oil, are vastly superior, as
to quality, beauty, and durability, to bricks made of im-
mature raw material. There being neither smoke dust,
nor soot entering the kiln during the process of burning, the
bricks, when taken from the kiln, have the appearance of
newly planed small blocks of wood.

This method of burning bricks and other clay articles is
most certainly destined to revolutionize the whole system of
burning clay, throughout the whole of the United States.

Fletcher'’s New Low Temperature Burner and
Foot Blower.

We have previously had occasion to notice some of Mr.
Fletcher's improved appliances for the produetion and appli-
cation of heat from gas. The “new low temperature burner,”
by the same inventor, seems likely to be not less widely ap-
preciated. Itgivesarange of temperature varying, at the will
of the operator, from a mere currént of warm air to bright red-
ness, and so perfectly under control that it may be advantage-
ously used for drying, for prolonged digestion snd evapors-
tion, and a variety of other operations. Itisconsidered likely to
supersede ton great extent hot airbaths , water ovens, sand, oil,
water, steam, and solution Laths—apparatus which are all,
from well known reasons, more or lesa objectionable. We
learn, in proof of the regular and equable character of the
heat, that a common glass bottle may be placed on the tripod
above the wire gauze at the top of the apparatus, and hested
to any temperature that may be desired without the risk of
breakage. When very low temperatures sre required, below
or not much exceeding the boiling point of water, the gas is
lighted through the aperture in the side of the furnace, and
burns below the wire gauze. Ifa red heat is wanted, the
light is applied above the wire, where the gas burns with &
clear blue flame. By means of a specially adapted ““blast
tube,” the temperature can be raised to a bright yellow heat,
bordering upon full whiteness, being regulated by the respec-
tive quantities of air and gas supplied. The ** foot blower”
is an improved bellows which may be used with any kind of
table blowpipe or laboratory blast furnace; it appesars con-
venient for working, well arranged, and not likely to get out
of order.—Chemical Nows.

The Proposed ('zml Telescope.

J. T., of Jersey City, writes to suggest that the great tele-
scope should be a reflector.  *“ I believe it to be possible to
construct a reflector, of from 10 to 15 feet diameter, of the
regular speculum metal, or to silver and polish a speculam
of that size after the manner of Foucault. It should have a
focal distance of not less than 150 feet, and ba mounted
without & tube. Ihave myself suceessfully tried this way
of mounting a reflector. It was first suggested by the cele-
brated Dr. Dick, who made many different kinds of reflectors.
The speculum could be worked at one end by clock move-
ment, and the eye pioce at the other by separste clock work,
each end being kept as steady as possible and without either
tube or any connoction between them. The eye piece should
be fixed right opposite the speculum, on what is called the
front view system, There would thus be very little light
lost. I should be glad for such a gigantic reflsctor to be
sttompted ; and although of small means, 1 will give §25
towards it

P ——
The Detevtion of Blood Spots,

M. Sonnenschein employs, for this purposs tungstate
soda, strongly acidulated with m&lcpor phosphorio lcl:f
which throws down albuminoid matters from very dilate
solutions, These precipitates, insoluble in a large excess of
water, dissolve in alkalies, it hot. If defibrins.
ted blood is treated with this salt, & red brown precipitate is
formed, which becomes clotty on boiling. All the coloring
matter is thrown down. To dotect blood spots by this means,
on clothing, ete,, the suspected portion is cut off, and, after
:uvln"gdbcr:‘:dm‘:‘e& \'::‘: distilled water, the filtered solution
8 precip! above reagent. The itate,
washed and trested with ammonta, takes s ndmpw
coloration. If phosphorieacid is present, it must be carefully
waalicd sway beforo treating the precipitate with ammonls.
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WARDWELL'S ADJUSTABLE BENCH JACK.

tors, oabinet makers, and other workers in wood
are, by the invention herewith {llustrated, supplied with a
convenient and novel form of bench juack, intended for uso
in connection with the common serew vise, and which may
boresdily adjusted to hold boards of any width or thick-

s while th o are being jointed. Our engravings re-
.p:::ﬂ as applied to the bench, both in per-

present the ap
spective (Fig. 1), and in section (Fig. 2).

A isa metal bar, slotted Jongltudinally, and provided with
ratchot teeth on its forward eide, which is let into and se-
cured tothe front part of the bench. Projecting at right

[JA}:UARY 24, 1874.

Srientific Mmerican.

AMERICAN recontly gave a deseription and engraving of &
 gombinntion corn aheller, bootjack, hammer, hook claw,
tack drawer, pot lifter, and wrench,” which, it is suggested
in another transatlantic journal, is open to improvement, g0
as to serve also as a toothpick, corkscrew, pocket pistol, baby
rattle, and hypodermic syringe. This, however, and every
other similar specimen of Yankee ingenuity, execept, per
liaps, that wonderful pig-killing machine into which the
unclean anlmals were driven in herds and taken out at the
other end as bacon and sausages, are eclipsed by a baby
washer, just patented, and thus described by its inventor:

“You simply insert the begrimed and molasses-costed infant

angles passing through the slot in this bar is the jaw
B, on ;-::per gide of which ratchet teoth are
also formed. The shank of the juw enters the
frame or spider, C, the forward end of which ia
#o constructed ss to slide upon ways formed upon
the rear side of bar, A. D is a rest which bas
shoulders on its forward part to take sgainst the
front side of the bar, A, and a crosshead on its
rear extremity, which is received in a transverse
noteh on the lower side of the spider, C. The
shank of the jaw, B, therefore, holds the piece,
D, in place, and also rests thereon, while the
piece, D, in turn, secures the frame or spider in
proper position in rear of the bar, A. Pivoted
tothe forward end of the rest, D, iz a pawl, E,
which is 8o formed that its own weight may hold
its Jower or engaging end against the ratchet
teeth in A, so as thereby to support the rest, spider,
and jaw in any position in which they may bead-
justed, tho parts of course all moving together.
Upon the top of the spider, C, and pivoted inlugs;
are two hook pawls, F, so set that the hook of one
is in advance of that of the other by a distance
equal to about half that included between two
of the ratchet teeth on the jaw, B, in which they
engage. By this means the jaw may, it is claimed,
be scourately adjusted in accordance with the
thickness of the board to be held. The forward
extremities of these pawls project into the slotin
A, soas to be conveniently accessible for adjust-
ment.

In practice, the bar, A, is fastened to the bench
at a suitable distance from the vise; and the jaw,
B, by means of the pawl, E, is quickly set at the
proper hight to receive the board. The latter is
then inserted, and the jaw is pushed in, when
the pawls, F, engaging in the ratchet teeth, hold
it firmly in place.

When desired, two or more of the jacks may
be attached to the bench at different distances from the vise,
80 a8 to accommodate long or short work. But a single set
of the emaller working portions need, in this case, be em-
ployed, as they can be readily removed and shifted from one
bar to the other, and when out of use may be laid away in
the tool chest.

For further particulars address the inventor, Mr,J. B,
Wardwell, Box G, Lawrence, Mass.

IMPROVED COOKING VESSEL,

Messre, L. P. andJ. 8. Bodkin, of Brooklyn, N. Y., have
recently patented an improved cooking vessel, herewith il-
lustrated, which is =0 constructed that its liquid contents
may be readily poured off while the solid material is re-
tained.

The device consists of a lip, formed upon one side of & boil-
er, to guide the fluid into a receiving vessel, and also of &
grate formed upon the inner side of the edge of the forward
part of the receptacle, the bars of which are connected with

fu sn orifice which can be made avy required size by turning

Y. ‘1'4/. 2

WARDWELL'S ADJUSTABLE BENCH JACK.

for ten minutes a cog wheel with electric attachments. The
child glides gently down a highly polished Inclined plane;
his lips are met at its terminance by an india rubber tube,
from which the infant can draw lacteal nourishment of the
purest and most invigorating character, secured for the spe-
oial purpose, at great expense, from a choice breed of Al-
derney kine, raised on the estate of Her Majesty Queen Vic-
torin, in the Isle of Wight., While in this compartment,
which is lined with plate glass mirrors, the perturbed spirits
of the infant are soothed by its frantic efforts to demolish its
own image, reflected in the glass, with a nickel-plated com-
bined tooth cutter, nail knife, rattle, and tack hammer, which
is thrust into the baby’s hand by an automaton monkey. Fa-
tigued by its destructive efforts, the infant falls to sleep,
while the organ attachment plays softly the ravishing melo-
dy of ¢ Put me in my little bed.” Then it slips into the third
compartment, Here the baby is washed. Another small tube
administers a dose of soothing syrup, and the infant glides
from the machine, its nails pared, its hair combed, if it has
any, ready for the habiliments rendered necessary by the fall
of our first parents.” Truly, there can be no better labor
savers than Yankee inventors ! —Zron.

IMPROVED MALLET,

Machinists will be interested in theimproved form of raw-
hide mallet, herewith illustrated, and recently patented by
Mr. Albert Holbrook, of Providence, R.I. The body is of
metal and solid, and the handle is gecured in the ordinary
manner, In each end of the body is a recess which receives
& head made of rawhide, coiled up and dried and then turned
to the desired size and ghape, The heads are secured in the
socket by means of n screw therein, ag shown in the engra-
ving,

each other at thelr inner ends. Thege bars are made in trian.
gular form, and, whils offering the least ponsible obatruction
to the escaping liquid, serve to hold the cooked substance
within the pot. A handle is provided on the rear side for
convenience in tippiog, In other respects, the vessel s of
the ordinary description in common uge,

Ylnkoo'Notlon-.

Incited thereto by certain domestic annoyances, classed
here under the generic title of servant.galism,” thoe inven.
tive faculties of our American kinsmen have developed many
surious and useful household implements, The SopzTIFIC

Blows given with this mallet are said to leave no dents on
metallic surfaces, so that it will doubtless prove a conve-

work, driving keys, and for all purposes where it is de.
sirable to avoid the marks of a hammer.
Skamprjelding.

A rule, or custom, obtains on board Norwegian ships,
known as skamfjelding, which is simply this: Every mom
ing at daylight, as soon as the decks are washed down, the
officer in charge details each individual of his watch to some
particular part of the ship, skampfjelding: Johannis goes
over the mainmast and yards, from the truck to the topmast
head ; Jem takes the main topsail yard and topmast; Tellog
takes the main yard, top, and lower rigging, and ro on. Thus
the whole ship is parcelled out, each man takes a few rope .
yarns, or ‘‘ Bpanish foxes,” and spends the next
twenty minutes or half hour in examining the
part allotted to him; every seizing, splice, iron,
bolt, rope, mat, even the stitching of the sails and
condition of the paint, come under his considera.
tion. A plight matter he repairs at once ; snything
for which he is not then prepared is, on returning
to the deck, reported fully to the officer, and, if
needing immediate attention, men and material are
at once gent to the spot: in many cases the officer
goes himself, or sends his gecond in command, to
superintend the work. Things not requiring such
immediate attention are noted ; and when the other
watch comes on deck, after breakfast, they arede-
tailed to repair what has been reported, befors
commencing the day's work. In this way B re.
psirs what A reported, and gives a Jook for him-
gelf, in going and coming. Again, if anything
breaks during the day, the captain asks: *“Who
went there skamptjelding this morning?” He is
known and asked why he did not report; in zome
cases he gets a disagreeable job as punishment,
while each man feels o personal responsibility and
interest in giving an accurate report lest he lose
his character for seamanship, which requires not
only the knowledge of how to do things, but also
good judgment in regard to materials,

This custom is not found in American or En-

glish ships, but could be copied there with good
effect. And a gimilar system, applied to engineers,
oilers, and firemen, would save more boilers and
machinery than an army of government inspectors.
Very little machinery breaks without some warn-
ing, very few pieces of modern work are equal to
the wonderful one horse shay, and a little of the
care mentioned is never wasted. Railroads have
attempted something of the kind, but the same
man, running the same engine day in and day out,
will, in time, take risks that he would not if another man
were to take the machine the next day. So of track inspee-
tors, train starters, and the whole host of workmen ; rotation
in office, with a regular system by which each inspector’s
location for each day would be always known at headquar-
ters, would here find its true place.
The real value of such a custom lies in the fact that it
would beget habits of thought that would make every man
an inspector of what is near him, thoughtful not merely for
his own safety, but for others also; thus the bridge may be
perfectly safe on the footway where he passes, but that rot-
ten plank in the roadway may break a horse’s leg; he reports
it, or marks it at once. But perhaps the greatest recom-
mendation of such a habit to the American mind, albeit an
nnworthy one, is that while it would save much it would not
cost a dollar.—FEngineering and Mining Journal.

A SIMPLE FREEZING MACHINE,
This is an apparatus designed for producing ice in small

quantities. It consists, simply, in a hollow sided receptacle,
having & rounded bottom, so that it can be easily rocked to
{and fro. Inthe sidesis pluced any suitable freezing mix.
| ture, and, in the inner space, water, The covers are then
secured by the set screw, as shown, and the machine oscll-
Inted unvil freezing takes place, an operation requiring, it is
said, about ten minutes. ‘The thief recommendation of the
ice in its purity, suitability for the dessert table or gick room,
and the ornamental form of the block. Ice croam can easily
be made by the apparatus. The blocks of {ce are hollow,
of about oxe fourth of an inch in thickness, and weigh soma

nlent tool for putting together wrought iron, steel, and brass

six ounces.
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A MODERN ORCHID HOUSE,

The beautiful tribe of orchids, are deservedly favorites
with all Yovers of graceful folisge ; and we present herewith a
view of a greenhouse devoted to their caltivation. A corres
pondent of the Gardener's Chrondele, who receutly visited
the extensive grounds in which this house issituated, states
that In this garden (which, among other curiosities, compels
fuchsias to do duty as bedding plants), there are at least
20,000 species of plants, grown In the garden, in some form
or another, Every nook and corner, every house, every pit
every rockery, every border, teems with interesting plants
of some sort or other,

Of orchids, the number is legion, and several houses are
asaignod to them. The owner, Mr, Saunders, does not con
fino his attention to the large flowered showy species, but
includes in his collections a veritable host of the
flowering kinds whose blossomas yleld in nothing but size to
their larger compeors. Thelr beauty ls, when looked for,
quite as striking, often more 8o ; while thelr conformation is
vory generally more interesting and extraordinary. These
orchids swarm overywhero; above, below, on each side;
and to make room for more, an in.
genious device is adopted : that of
srecting curved or bowed wire trel
lises nlong the sides of the houses
near the glass; on these bows the
tiny orchids cluster. Too thick, we
hear some one say; not s bit of It
They are in the finest condition and
vigor; the plants are not large, but
thoy are in perfoct health ; and what
roots they mnke!

If wo were to deseribe litorally n
catasotum of no great size which we
saw hanglng in o bagket from the
roof, wo should searcely be belleved.,
Equally remarkable is the manner
in which the roots in other cases
cover the pots with » perfoot net.
work, creoping from pot to pot,
more us Creoping Jonny would do
than like an ordinary orchid, The
pecrot of this unusually luxuriant
root growth, Mr. Saunders believes,
les in the due neration of the roots,
He is o great advocste for the free
access of air to the roots; and when
the peculinr habit of orchids is con-
sidered, and the special structure of
their roots borne in mind, there can
be no doubt as to the soundness of
his physiology.

A writer in the Garden recum-
mends that every one who has con-
venience should grow the cool or
wountain orchids. There are two
distinct classes of amateurs who
affect orchid culture, namely, the
clags who really love the plants for
their sweeotness and beauty, and
those who grow them on account of
their rarity and value., The latter
strive mainly to possess rare plants,
of which there are only a limited
number in the country, and willing.
ly pay high prices for them: while
the former grow only the most beau-
tiful,and think that the cheaper they
can be obtained, and the more they
are growing, the better. To the lat.
ter class the author claims to belong,
and he says that he commenced or-
chid growing three years agoin
little lean-to fernery, on the north
side of a high brick wall; and the
house being naturally humid, his
first pair of plants—odontoglossum
cordatum and 0. Bictonense—grew
and flowered so vigorously that he
was induced to add plants from time to time, until his little
collection now numbers upwards of fifty species, and occu-
pies the whole of the front shelf, the back of the house
being formed of rockwork and planted with half hardy ex-
olic ferns. No fire heat is used during the summer months,
and the temperature rarely exceeds 55° during winter, ex-
copt by means of sun heat, while it frequently descends as
Jow as 40° on sharp frosty nights. In potting, small pots,
welldrained slould be used,and the compost is fiberous peat,
coarse eand, and about one fifth of living sphagnum. The
moss grows freely on the pot tops, and not only gives them a
neat and clean appearance, but also keeps the roots of the
plants moist; while at the same time, it keeps the compost
clear of slimy confervoid growth, to which wet peat is gener-
ally subject. The plants require u liberal supply of water
at the root nearly all the year round,

The Lava Overflow of Oregon,

Professor Le Conte, at a recent meeting of the California
Academy of Sciences, stated that the great overflow of lava
* in the West proceeded from the Cascade Mountains in Oregon
which were of themselves one vast mass of lava. From
this point, the lava overflowed a great portion of Oregon
Washington Territory, all of porthern Californis, and vast
sections of Nevada, Montana and [daho, The lava floor cov-
ered an area of st lesst two hundred thousand square miles,
8 far s explored, and it would probably be found to extend

smaller

!
of three hundred thousand

over a surface MjuAare

| ts llmit porthwent had never been determined

in the Cascsde aod Blue Mountain region to one aod two |

’
hundred feet and less at remote points on the outer edge of

| the overflow, Where the tremendous gorge of the Columbis

river cut through the lava bed, it had a depth of thres thou

sand five hundred feet. The eruption was comparatively re

cont, belonging to the Iatter part of the miocene period, e

tending pe rhnlm into the post tertiary
- -

Splicing Rallway Carrlages,

Mr. W. H, Mills, the

| Railway (from Vera Cruz to Puebls and Mexico),

gener
finding the

3

| short English cars unsuitable to the sharp curves of a ne

>

ope ned extension of the line, dezided to Splice them togetl
in couples, with & four wheeled American bogie truck under
| each end.

The carriages offered special advantages for this splicing
of rolled

whizh are 1
gether

fished

The main frames,

together, wrought

fron, have been n|:]l-‘a~4l or 17 with

A MODERN ORCHID HOUSE.

wrought iron joint plates 3 feet 6 inches long, well riveted,
thus making each of the main frames in one continuous
piece or girder. To assist in stiffening these frames, three
tension or truss rods 13 inches in diameter have been placed
and carefully adjusted under the carriages. The carringe
bodies, which are of teak, have also been strongly bolted
together at the sides and roof. A four wheeled center pin
bogie truck built by Gilbert, Bush & Co., Troy, N. Y., has
been placed at each end of the carriage. In addition, the
Westinghouse air brake is fitted up on all the carriages of
the Mexican railway; one brake placed on the top of the car-
ringe applies the brake shoes, which are of iron, to all the
aight wheels at once.

The result of this splicing of two carrisges together has
been a perfect success, and all those that have been thus
treated are now by far the easiest and smoothest running
carrisnges on the line.

ToE DIAGNOSIS OF LIPOMATA.—An excellent suggestion is
made in & French journal. A character peculiar to lipomata
resides in the property, belonging to all fatty tumors, of hard-
ening under the actionof cold. When, after the use of ice or
the ether spray, in the case of a doubtful tumor,the growth
becomes harder, the presumption is that it is lipoma,

Mg. Toomas Surrow, the photographer, “states that, if
calico is dipped for an instant jn dilute sulphuric acid, itis
rendered waterproof,

miies, B!;
The depth |

| of the lavs crust varied from upwards of three thousand feet |

al manager of the Mexican )

| sutho

strong

of Decay of Teeth,

The

It has been charge

Causesn
| agalost our bretburen of the dental

d

specialty, says the Lanced, that they are wolully at fault in

regard W knowledge of the commonest of all thiogs—caries

of the teeth That they extract teeth with skill, and stop
them with even more u' and in & nobly conservative ppir
it, is admitted ; t the causes of decay in the teeth have re
mained sCure The investigations of Leber and Rotten-
stein Into this subject have at least the charm of pointing to
definite conelusions Ihey admit, of course, that there are
| differences of teeth, .',L.:;lz‘.-u,:.a and conpected with race,
| making teeth more or less resistant to the gresat influences

which determine decay These are not, sccording to these

re, internal and vital s0 much as extaroal and chemi

The { the surfsce, and if

ical process of decay begins from
| it can be controlled or arrested at the surface, it Is entirely
controlled. The great causes of caries sre two, namely,
acids and & certain fungus found sbundantly in the mouth,
hriz buccal This lstter agent is characterized by
| certaln microscople sppearances and by ita reaction with
odins | acids, which give to the elements of leptothrix a
beaatiful violet tinge. Under the
microscope the fungus appesrs as a
gray, finely grauular mass or matrix,
with filaments delleate and stiff,
which erect them a above the
surface of this substance

to resemble

§O 04 an uneven turf,
The fungus attains its greatest size
In tle Interstices of the teeth No
one can deny nowadays the action of
acids on the teoth, even weak acids,

in dissolving the salts of the enamel
and the All scids, both
mineral and vegetable, prompt
ly on the teeth Varlous experiments
’

dentine
act
as o the action of acids on dental
tissues are given, making the enam.
el, naturally transparent, first white,
opaque, and milky, and, in & more
advanced state, l"'&lsk'\'. and then 'LO
dentine more transparent and soft-
er, 80 a8 to be cut witha knife. The
scids which may actaally effect the
first changes in the production of ca~
ries are such as are taken with food,
or in medicines, or such as are
formed in the mouth Itself by some
abnormality in our secretions, which
should be alkaline, or by an acid fer
mentation of particles of food. But
acids alone will not account for all
the phenomena of caries in the
testh., They play a primary and
principal part, making the teeth
porous and soft. In this state, the
tissues baving lost their normal con-
sistency, fungi penetrate both the
canaliculi of the enamel and of the
dentine, and by their proliferatior
produce softening and destructive
¢ffects much more rapid than the sc-
tion of acids slone is able to accom-
plish. It is pot pleasant to think
ther fungi exist in the mouths of all
but the very clesnest of people.
Bowditch, in examining forty per-
sons of different professions, and
living different Kinds of life, found
in almost all vegetable and animal
parasites. The parasites were nu-
merous in proportion to the neglect
of cleanliness. The mesans ordina-
rily employed to clean the teeth had
no effect on the parasites, while
soapy water appeared to destroy
them. If this be & true version of
the canses of caries—the action of
acids, supplemented by the action of
faogi—then it follows that the great means of preservi
teeth is to preserve the most scrupulous cleanliness of the
mouth and teeth, and to give to the rinsing liquids a slight-
ly alkaline character, which is done by the admixtureof a
little soap. This is not so pleasant a dentifrice as some, but
it is effective and scientific. Acids not only dissolve the
salts of the teeth, but favor the increase of the fungi of the
mouth. No increase of fungi and no action on the dental
tissues occurs in solutions slightly alkaline, such as a weak
solution of soap. The good effects of stopping teeth, in the
light of these experiments, are intelligible, The penetra-
tion of acids and fungi is prevented.

That $40,000 Cow Agaln,

It seems that the sale of the celebrated Eighth Duchess of
(feneva, a shorthorn cow, recently referred to in our columns,
knocked down at the New York Mills auction to Mr. R. Pavin
Davis of Gloucestershire, England, at the enormous price of
$40,000, wns effected through a mistake. The agent of the
purchaser, during the excitement of the bidding, became con-
fused as to the relative value of the pounds sterling and dol-
lars, and offered far beyond his authorized limit. His prin-
cipal immediately, on learning of the bargain, ordered the
salo of the animal, which was recently consummated to
Colonel Lewls G. Morris, of Fordham, N. Y., report says for
the sum of §30,000, The highly valued animal, therefors,

remains among the American breeders,
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THE NEW EXPLORATION O¥ THE AMAZON RIVER,

BY PROFESSOR OBTON.--OVER THE ANDES,

No. T £

————
IR COMMERCE OF PERU.

roald Be' easy to ascertain the revenue of Afa.
hnx:i:: :l: :‘:-g:;"o.n.t th: present oxports nud imports of
Pern. Both aro impossible, The wildest confusion provails
in the custom howses, as well aa in tho minda of the people,
regarding the commerce of the republie,  But better days
aro coming, ns the government hus just eatablished o statis-
ﬂ;l.m nnd;“. the Incas was essentinlly an agricultural na-
tion, without trade and with fow mechanical arta.  In many
sots it resembled the Hebrew nation. The empire must
have beena magnificent gholl, that should so suddenly col-
lepse on the appearance of a hundeed Spaninrds. Itis a sig-
nal proof that agriculture alone will not preserve n people.
Roads there were, but for military communication, not for
commerce, Pizarro had sense to seo that Cuzco was too far
inland; £ohe founded Lima, the most lasting monument of

Pora no longer leads the South American republics in en-
torprize and thrift, for Chili now bears the palm. Pera hins
reached her level for the present. By a system of official
stealing and reckless financiering, she has brought herself
to the verge of bankruptey. Everybody seeks office to sap,
not 1o serve, the government. Every city hangs on the skirts
of Lima. Arequipa, the second city in Peru, stands like a
beggar at the door of the public treasury, receiving $80,000
annually; snd even imperial Cuzco holds out her hand for
£30,000. Employees distant from the head center (as Iqui-
" tos, for example) go anpaid.  Yet Peru has immense capa-
Dbilities, She is the France of the continent. With the
great Pacific on her left and the navigable sources of tho
Amazons on her right, with mountains of mineral wealth
untonched, with highland valleys like the hanging gardens
of Babylon for beauty, and with plainsand reclaimable pam-
pas which might equal Egypt in fertility, Peru is potentinl.
1y one of the richest countries on the globe. But she must
have a more substantial and permanent basis of prosperity
than guano and saliter. Thewealth thus suddenly noquired
has diverted the people from the slow but surer gources of
national growth. Whoever heard of an original patent ta
ken out by a Peruvian? Where is the vessel that was built
in Peruvian waters? What manufactures thrive in Peru?
Wo can think of only one success, the powder factory at
Lima, which the government runs, dispensing the “villanous
saltpeter  at thirty cents a pound. There was once a wool-
en factory at Cozco, bu* itisnow silent, Commerce is almost
entirely in the hands of foreigners. Take out what foreign-
ers havedone for Lima, and little would be left but the bull
ring.

The annual revenue from guano (including saliter) and
customs is about £25,000,000. To the railways now nearly
completed by Mr. Meiggs, Peru must look for an advance.
It is & fact that the receipts at the custom house in Callao
have increased by one million of soles every year since the
baginning of the Oroya railroad.

In eastern Peru, hats, aguardente, salt, turtles, salsapar-
illa, tobaco, and hammocks are the main exports. Trade
bas vastly improved since the establishment of steam navi-
gation on the Amazons. But until there is a better outlet
than miserable Balsa Paerto, it must be inconsiderable.

On the coast, the majority of the sailing vessels are Anglo-
Saxon. There are a few French steamers: but the Pacific
Steam Navigation Company, founded by an American, the
late Mr. Wheelwright, is the most prosperous navigation
company in the world. It has s fleet of seventy steamers,
some of them the largest afloat, with sn aggregate tunnage
of over 200,000. The six best harbors of Peru are Payta,
Chimbote, Callao, Islay, Arics, and Iquique. But all are
roadsteads opening to the north; and of each it can be eaid,
as a captain earcastically remarked of Mollendo, *“ the har-
bor is entered as goon as the ship turns Cape Horn.” The
wealth of Peru lies mainly in the following productions :

GUANO.

This valuable fertilizer, whose virtues were known to the
Incas, comes no longer from the Chincha Islands, which have
been pretty thoroughly scraped. It is now shipped from the
Guafiapo Islands, where the deposit will last about oightesn
monthy. The principal deposits yet untouched are thoss of
Macabi Island, Lobes island, Viejas Island, Lobillo Inland,
Huanillo Island, Huanillo Point, White Point, Pabollon de
Piea, and Chispana Bay. The guano now in the market is
inferior 1o that of Chincha, containing five per cont leas of
ammonis. Pern owns but four millions of tuns (the rest be-
ing mortgaged to Droy fus & Co.), worth £35 & tun where it
lies, or £13 & tun in Liverpool.

BALITER RXITRATE OF SODA).

Th.la formidable competitor with guano is found in the
Provines of Tarapack, especially on the Pampa del Tamaru.

gal. The averege yiold 15 4,000,000 quintals; but were the
senseless restriction on ity exportation (25 cents per quintal)
removed, the quaotity would be tripled. It is mainly ox-
ported from Iquique, where the price is sbout £2.50 u quin
tal. Mixed with guano, mliter (or “caliche” as it in called in
the crude state) js the best compont for cereals. In the de.

posit at La Pefia Grande, fossi]l birds have been discovered

L 90 feet) and yields 85 per cont of juice, having 12° or 16°
Baumé, The green and ripe are seen in the same fleld ; men
are cutting at one end and planting at the other, 'T'he cane
requires roplantiog but once in ten yeurs, and gives n crop
overy fourteen months. It is exported mainly from lten
(12,000 tuns annually)—the richest agrioultural region in
northern Peru—Pacasmayo (800 tuns), Malabrigo, Hunnchnco,
Chaneny, and Pigco.  The bulk goes to Eurape to bo refined,
A superior quality is grown in the interior at Abanecay, which
in gent to Bolivia,
COFIER.

A small guantity is produced at Guadalonpe near Pacns-
mayo, which is second to none in richness of flavor, It ex-
cellenco is due to the fact that it is grown in the shade, and
with the greatest care. This *““Goyburn™ coffes, an it s
called, brings fifty cents a pound at the hacienda. A very
choice article (valued at §1 a pound) is made by selecting the
gmallest Goyburu; but it is not in the market,  IFine coffee
grows also at Huanuco and Urnbamba, I

COTTON, GRALN, AND LIQUORS,
A very fine article, next to sen island, has been grown at
Pacasmayo; but the yield, only 50 or 60 Ibs. to the acre, is
not encouraging, It suffers from mildew. The points from
which cotton is exported are Pacasmnyos (100,000 1bs,), Pay-
ta, Eten, Chaneay, Lomas, and Pisco.
Rice is now imported from Chion direct and from Indin
vid England, o that little is raised. The usual yield is 200
fold. Its production i nearly confined to Eten, Pacasmayo,
and iluanchaco,
A prime article of corn, quite different from the short, par-
ticolored ears on the highlands, is grown to some extent on
the const; 700,000 1ba. passed through the custom house of
Pacasmayo lnst year.
The best cacao comes from the Department of Cuazco, es-
pesially from the hacienda of Echarati. It brings 60 cents
per pound in Lima, or double the price of the Guayaquil.
The provinee of Moquegua is the Bordeaux of Peru; and
o large amount of rum and wines are exported from Pisco.
The “Italin " is the leading brandy. Ordinary ‘“ Pisco ™ is
worth $1 a boutle; “ Locumba,” §2.

TOBACCO.
This grows luxuriantly at Eten and Pacasmayo, sometimes
standing eight feet high with leaves four feet long. It is
sent chiefly to Chili. Pacasmayo exported 100,000 lbs. in
1878. Tobacco is also grown along the Urubamba and Uteu-
bamba,
Coca is almost confined to the Urubamba province, and is
not exported from the coast, as it is consumed in Cuzco,
Puno, and Arequipa. It is considered inferior to the coca of
Yungas, Bolivin,
CASCARILLA BARK.
Less and less of this is exported every year, as the hunt-
ers have to go farther and farther into the interior for it, The
greater part now goes down the Amazons from Bolivia. It
is shipped from Payta (coming from Loja), Pacasmayo (com-
ing through Cajamaszca, nearly 200,000 1bs. in 1873), Islay,
and Arica (coming from Cuzco and Bolivia), At Arica, it is
worth £90 2 quintal.
WOOL,
After guano and sugar, alpaca is the great export. It
comes almost entirely from the departments of Puno and
Cuzco; and the outlets are Pisso, Islay, Mollendo, and Arica.
But Arequipa is the great center of the alpaca trade, Such
is the reputation of the Arequipa brand that the wool is
generally taken to that city from other points to be re-assor-
ted and re-packed. The alpacas thrive best in the black, al-
most barren, boggy lands from 13,000 to 14,000 feet in eleva
tion. Shearing time beging, Decamber 15; but an individual
is sheared only once in two or three years. A fleece of three
years is of course the largest and commands the best price. It
is now worth in Arequipa $70 a quintal. Viecufia wool
brings $100 & quintal : bat little is exported. The sheep's
wocel of Peru (“ cholo") is of middling quality, inferior to
the “ mestigo " of the Argentine Republic. It brings twelve
pence in Epgland. It is exported from Arica and Islay.

About 4,000 guat skins are exported annually to the United

States from Payta , and a few chinchilla skins from Arica.
MINERALS,

Arica, being the main port of Bolivia, ghips the most metal,
especially bar gilver (at $12.4 por mark), coppor barilla or
powdered ore (at $18 a quintal of 70 per cent), and tin bar-
illa (at $19 a quintal of 70 per cent), Pacasmayo and Chim -
bote will ere long export considerable silyer ore and bitumi-
nous conl, the latter having been discovered of oxcellent
quality and in large quantity near the line of the Chimbote
railroad.

Besides these exports,” T'ambez yields petroicum, Huan
chaco, starch, Quilea, olives, and Amotape (near Payta), co-
chineal. Orchilln was formerly sent from Payta; but a bet-
ter article has recently been found on an island off Mexico.

JAMES OntoN,

DECISIONS OF THE COURTS.

Uniled States Clreult Conrte=-District of Connecticut,
FATESNT CARRIAGE WHEEL SARVEN s, HALL & OO
In Equity ~Before Woodrwftf, Judge

A patent for s carriage wheel 1o which the spokes haye ten
10 the hube, sod are sustained agsinse |m-uun'rtulvlu~ hy llw‘:'t:'.,;l':;::.“.‘:;
the tenone, nndhlcullg by coliars on each side lml(m‘lum\(hcr, Is tofringed
by & Mimtisr wheel in which thespokesare made tapering without shaulders
Abd enter into corresponding mortises {n n »o)id 00Nar Knd o the hub, sud
ATo sastained endwise on tho foolined sldes of tho mortines, 3

The defendants were led Into ndopting this form fn Consequones

of the lnio- Oharles BB, Turn: r‘l ” wt. 'hl_ "?ﬁd;ndﬂqn

n Novemb
R T S e
ongo"mnenl ¥ doterinined ll‘w J:”; ril w

togetlior for the purpons ! A .md‘l.t'l\ ho hay
:::':‘rr.':.:-ca'::zé?f:ﬁ’-..',’rgm,ﬁﬁmﬁi o

wll particuliars, and i
.l!x'mm T u'l'ondc‘f:muu mn'? g“ﬂ(ohu!dnr and

n
good nod valld; that the Inventorn neyer nﬂllogltm‘:lhzmé.“ W' v

ont s that tho patent cavers 6..» sonneoting o car m

windiassos 50 Lhat o brakermnn, b‘; opmun' lg{ one o:"o'ﬁo ma%”. a%

apoly brakes to all the wheols; and that tEo ovens’ brake (used by

rallrond companios Ih question) contalon the covered comblaoation.
Judgment for the plaintiff for §67,314.00.

Hecent Amervican and Loreign PLatents.

Improved Pipe Joint, :
John Demarest, Mott Haven, N, Y., auslgnor to himself and Jordan L,
Mott, of same placo.~The Invention consists in pipes having corresponding
oend onlnrgoments, with two annular recesses L0 form chambers, the former
to rocelyo sn extension, and the Inttor to forma close chamber for packing,
no that the paeking will not be exponed to the water or acld, and thus grad.
unlly bo forced out of fta place Into the pipe.

ITmprovod Oombined Shutter nnd Window Fastener,
William T, Fry, Brooklyn, N. Y. —This Invention consiats in fantening the
oatohon of a ahiutter und window by tho same lavor, but so that thoy may be
unfastened soparatoly. The arrangement Is snoh that, whon the sliutter or
door In fantened, all parts, exoopt the tnalde handle, are concenled from
view, and acooss from without for forelnle entry Is offectunlly prevented,
and tho faatoning and unfastoning of shutters ean be effoated without open.
fng the windows, A wpring {s arrangod with the shutters to throw them
open when they nre unfastoned. It may alao bo used with gatos and doors,
1t requirod. ‘The spring catel (8 provided with a metal cune made (n two
parts, which form s lning for tho mortise through the sill or frame. The
parts of the sald caning arc contrived so that, when they are placed togeth-
er preparatory to belng put In the mortise, they recelve the pivot of the
eiteh {n opposite holes formed for it, and are held together to confine
the cateh by the walls of the mortise. The said lining may be provided
with a flange on the Inside of the sfll, to prevent it from being pulled
ontward, The inventlon also consists in utilizing this shutter fastening
for locking the window sash by means of a stud catch on it, projecting
down from the lower edge, and engaging the spring catoh.

Improved Cooking Stove.
Solomon Long, Mayville, O.—~This {ovention I8 an improvement In the
class of stoves whose fire boxes are provided with moyable or adjustable
backs. The Improyement relates to the arrangemont of two plvoted or
hinged plates, one forming, when elevated, the back of the fire box and
supporting the other, which thus forma the horizontal funer top plate of
the stove. >
Improved Spring for Chairs, ote,

Willlam T, Doremus, New York city.—To the lower part of the seat s
attached a gentrally slotled motallio plate. Through this passes the scrow,
by which the chalr seat Is ratsed and lowered, The seat alot (s elongated to
admit of the osolllntion of seat. Two rubber blocks are placed one upon
onch sfdo of the plate,and may be kept from turning by toes, sald toes
entering notohos In them. The toes, whon the chair ia oscillated, press
laterally against the rabber, and thus make the spring more efMeient,

Tmproved Fishing Stake.
John O, Campbell, Alpena, Mich,—~This Invention consists of & fishing
stake composed of two parts connected together by a socket and spring
oatel, (n such manner that the upper portion can be readlly detached from
the lower portion, just above the ground when the season {8 over, to be
proservod, and thon be readily attached again at the beginning of another
senson,
Improved Mangle.

Ernat Gundiach, Hackensack, N. J.—The mangle i firmly secured by
sultable clamping screws to the table. The standards, of cast fron, support
the mangle rollers. The shaft of the upper or pressure roller turas ina
frame which s pivoted to the standards above the clothes roller. The up-
per roller fe made of larger diameter than the lower, both belng made of
cast{ron. The frame 18 also made of cast iron, In forked or T shape, with s
central lever, extending toward the person mangling, which is supplied
with a handle for pressing the roller down, or with 3 welght suspended at
Yts end for producing the necessary pressure on the lowerroller. The frame
i= applied to standards eccentrically, so that the pressure of the roller, when
brought down to act on the clothes roller, is in proportion as the degree of
eccentricity to the length of the lever and the weight applied, which may
Ye increased or decreased according to the power desired to be exerted,
By holding with one hand the lever of the pressure roller,and turning the
crank with the other as Jong as desired, the clothes are rapldly mangled.
They are then faken off and replaced and run through the rolleragalin, and
#0 on till they have all psssed through the mangle.

Improved Rock Drill,

Willlam Roberts, Jr., Copper Falls, Mich.—~This invention consista In
fastening drilks in a solid chuck, stock, or head by a couple of half boxes
and tapered bolts, the sald half boxes baving the shank of the drill botween
them, and entering the socket of the stock. The bolts pass through the
stock on opposite sides, and bear agalnst the back of the boxes (n grooves,
#0 os to wedgoe them tight agalost the shanks of the drill,and hold it in the
boxes, and also hold the boxes frem working out by the notches In the
back.

Improved Shaving Conductor for Planing Machines.

William Weaver, Burlington, Vi.—The object of this Invention (s to pro-
duce sn Lmproved shaving conductor for wood working machinery, by
which the shavings are earrlied off by the foree Imparted by the rapid revo-
lutions of the eylinders and side cutters, and transmitted to clevators or
othor recopiacios, whothor nsod with or without suckers or blowers. The
conductor, covering the machinery, protects the gearing against the aceu-
mulation of shavings, lonyves every part of the machine fully within yiew of
the workmun, and permits readily any repalring of the same at any dealred
moment, Th) invention consists, mainly, of & hood-shaped conductor,
adapted In form to a oylindrical planer and side cutter, combined with an
extension caning leading to the opening of tho blowers, Anckers, or receps
tiles, and turning (o s elrealar sleeve, 50 as to bo Ufted off the machinery.
The ohip broaker of tho slde cutterin sultably enlargoed and rocessed for the
‘passngo of the shavings Into the conductor, whioh may also bo arranged
soparately for the slde cuttor,

Improved Curtnin Fixture,

Charles C, Moore, New York city ~This invention has for ity object to
fmprove the construction of the shade roller deseribed In lottors patent
No. 75,440, Upon each end of the roller ia alipped & metallle tube, which
tubes are made with dies, so as to bo exactly of the same size and perfeotly
true. Thoe tubes aro designod to receive the side parts of the shade, and
cause 1t to rollup true, thus obylating the annoysnce in hanging and using
shades arising from the rollers not belng exactly true. In the sides of the
tubes nre formed small holes, to rocelve tacks, which at the same time
fasten both the shado and tube to the roller. A broad beaded screw is
screwed 1nto the ends of the roller, which, In connection with the end
of the tube, forms the spool upon whioh the suspension cord (s wound. By
this construction the length of the spool upon which the cord Is wound
may bo adjusted as required by simply turning the serew In and ont. Upon
ths outer edge of the end of the tube Is formed aflange or head, projecting
outward, and vpon the outer edge of the head of the screw is formed a
fange or bead, projecting fnward, These ianges or benads are doalgned to
bear ngalnat tho cord when it comes to elther end of the stiank of the spool
in bolng wound thernon, so that It eannot make mnore than one coll upon

) nine feet below the surface, ‘fruploymeat of the snouldent baving been urged by th patentess codnae] | 011 404 0 cause It Lo nt once begin to pass back slong tho apool,
/| . SR whs Orre aghii o1t hs wt houl ity 20 (horgth an Impraved Hidia 4tadunant (R RITE
b : AVGAR. r(:{;‘l:l'l‘nﬁ' ll"l'u.'h. Samuel 8. Fishor, Charles Keller and Oharles 2. Blake, tor Androw IT. Dallagh, Dowansburg, Assignor to himsoltand Mart{n MoNtit
§d 4 ant, 5 Mound Station, I1l,~This fuvention is sn improvement (o riding pl da
: res ¥, this is the Charles &, T 1 and DenJamin P, . S0 ah) LA ol b
i : In mw]’i loP‘—'c‘l; 6 the mont important production of naeraolt and Tienjamin ¥, Thureton, tor defendant, conalats in an areengement of plow beam with & telangular trame, snupports
,; i Peru. All along the const, wherever the land is watored by The Turner Car Wrako Patont, ol on cantor whools, the parts belng ko conneoted that the same rods whioh
I. ' streams or ]n]g.uon, the cane grows l\l!ﬂrhntly (from 15 to . F.'r':lr.-‘nmo tme past, an actively prosecutod Itigation has boon olng on sarvo Lo brace or hold the plow beam In proper position serye also as draft
1. WOIONL sevoral rallways fo 11018 and olsswhore for alloged !nfrl':'mumunt rods, .
:E'\
"

F 2
..
RS R I

,..
T e



JANUARY 24, 1874.]

Improved Carringe Spring.

Robert Walker, Harrisville, Oblo.~Tho upper and lower halves of an
slliptio soring are of uniform atze, and composed of three loaves, Flanged
plates are on the outside of these halves, the flanges of which projeet In.
ward, A knoo jolut stay Is grooved, the ends of which are attached by joint
pins to forked bolts passing through the plates and through the halves.
Tho Jotut in tho stey forma the are of & clrcle, which places the centor of the
Jolnt outatde of a stralght lne drawn from one to the other of the Jolnt
pins at the ends of the stay, When the spring I8 compressod the Jolnt glves,
and whon the apring reacts, the stay Mmits tha motion and provents broak.
age. Bpriogs of angular form at the onda of the elliptio are confined to
clovisen at tholr angles, with thelr onds resting on the plates within the
fangos. Springs of oval form are also slmilarly confined to tho olevines,
with thelr othor ends soparatod and extonding Inward. Pads of rabbor are
attached to the lnslde ot one of the enda of each of these wprings, Whon
the elliptic Is vompressed, these onds are brought In contact with each
other, and tho pads prevent nolse. These springs may be so arranged that,
st ordinary prossures, they will not act,and so that they will not be brought
into requisition, except when the pressure is suflicient to Jeopardize the
safoty of the elliptic; but they are designed to aol as & safeguard at
all times,

Improved Vibrating Propeller for Vessels,

James D, Fraser, Plotou, Canada,—This Invention s animprovement in
the class of propellers tormed of paddles or buckets binged to horlzontal
ahafts or arma, which vibrate on a vertical axis. Ahollow vertical crank
shaft extends from Inside down through the bottom,and Is stoppod at the
bottom of the keel. Below the bottom of the boat thisshatt carries two
arms extending from opposite sides noarly the width of the bottom of the
boat, The buekotsare hinged upon these arms to swing freely belweon
short sccondary arms, which project laterally in two sctsat right angles to
cach othor, so *hat the sald buckets are only swung a quarter of a rovolus
tion. Any sultable number of these crank shafts and propellers will be
used ina boat, helng arranged at intervals throughout herlength, and the
powermay bo connected to them in any approved way.

Improved Saw Set.

Jerome N. Briggs, South Adams, Mass.—The body of the saw sot (s made
In two parts, the rear parts of which are secared to each other by a
screw bolt which holds themn together, and by a pin that prevents latera
movement. The lowerpart s made with s downward projectionto enable
1t to be held by a vise. Two armas, projecting at right angles from the oppo-
sito sides of the lower part, and the bases of which project along the sides
of sald part, are secured to 1t by a bolt which passes through it and through
slots in the bases of the sald arms, Tho parts of the bolt that pass through
thoalots {o the sald bases are fiattened 5o as to hold the arma oxactly In line
with each other, Upon the upper sldes of the bases of the arms are formed
projections, to enter the spaces between the teeth and stop the saw plate
inproper position for the tooth to ve operated upon, whilo the arms sup-
port the saw plate In a horizontal position, 5o that it cannot apring or bend
By loosening the nut of the bolt, the arms may be readily adjusted accord-
1og to the slze of thosaw teoth,

Improved Grain Conveyer.

Constautin Lazareviteh, Brooklyn, N, Y.—The objeot of this invention is
toobvlate the necessity of shoveling graln In the holds of vessels, for the
purpose of distributing it and properly trlmming the vessel. A shell wheel
18 arranged, composed of a hottom plate and an inclined annular upper
plate, separated by vertical partition plates, which latter divide the space
between the two plates Into s series of compartments which have thelr
outlets at & space between the outer edges of the upper and boitom plates,
This wheel I8 placed below the hatoh and given a rapid revolsing motion,
and the grain, supplied by suitable hoppers and conduits, {s thrown from
the wheel, through the compartments and space, by centrifugal force
azainst the sides of the vesseland bulk heads, The grain {s thus distributed,
aa fast a8 the elovator delivers It, It Is clatmed, without hand labor, and In
the most perfeot manner, The speed of the machine may be regulated by
mesus of cone pulleys or otherwlse, 50 as to simply cloar the wheel and
allow the graln to fall nearly vertically for Alling the middle of the hold.

Improved Liquid Measure,

Wiltia L, Wever sad A. Wallace Johnson, Plattsbarg, N. Y.~This Inven
ton consists In arrsaging s measare of sultable size with & vertical central
slide gate, whieh 1 provided with a hortzontal subdivistonsl ahelf, so that,
»t pleagure, the whole balf or other subdivisional measure may be filled.

Improvemoent in Hardening the Surfaces of Iron.

Robert T. King,of Pana, I11.—The object of this tavention s to furnish a
suitable for casehardening Iron, or converting the surface into
stesl; and It consists in lamp black, sal soda, muriste of sods, and black
oxide of mangsnese, The fron s heated In any sultable forge or furnsce,
and, baving been wrought (ato the shape of the implement or artiels to be
used, the surface thereof Is prepared by grinding, The compound Is applied
by sprinkiing or sifting, or by immersiag the {roa therein. The effect fs to
carbonize snd steelify the surface of the iron.

Improved Belt for Doors and Gates.

Josiah Smith, Southold, N, Y., sssignor 40 himself and L. F. Terry, s ame
place.—The {nner plate of the fasteniog Is cast with two keepers to recelve
the bolt, which has & loop cast upon It to serve as & handle for operating It
upon the inner alde of the door, Tne rear keeper Is cast with a transverse
slot through 1ts middie par:, to allow the handle to pass through when
alipping the bolt Into place. The outer plate is cast with a flaoge Lo over-
Jap the edge of the door. A loop or handle, the stem of which passes
through a slot In the outer plste, a alot in the door, snd & slot In the (aner
plate, enters » hole §a the bolt, where It Ia socured In place so that the bolt
msy be moved back snd forth from the outer side of the door or gate,
Upon the outer plate 18 cast & loop, which 1s made exactly 1ike tho handle
in size snd form, sod whioh serves as s guerd to provent the bolt from belng
pustied back by accldental moans,

y Improved Mitoring Muchine,

Uhristian Lootsohier, Dubuquo, lowa ~This Invention s an lmprovemont
In dovicos for forming miter joluts, wharein the bar, agalnst which the
atufl is fod to the saw, s pivotod 1o snother bar adapted to sllde \n & groove
in the saw table. The slfding bar may bo reversed, and (s designed for use
as 8 stop when & number of plecas of the samo length aro to be sawn,

Improved Tahblo Kalfe,

‘Willlam Henry Andrew, Shofeld, Eaglaud.—This consiate In & slmplo

nd offective mode of securlng the handles of eutlery to thelr holding
tangs  and 1k conslsts in the employment of & bent plece of matal, angu-
Iar plate, or oap, made of sny sultable metal and configurstion, applied
10 the handle next to the bolstar, of At [ts lower end, and provided with an
opealng for the tasertion of the holding tang, which s secured in position
by s rivet or pin passed transversely through the cap plate, bandle, sud

Improved Paint Compound,

Carl As Migler, Eitziagen, Gormany. —This lavention Is especially
2 profecting stone walls and outer surfaces of all kinds, collar
2 e walla, machinery, ete,, and I for painting wood, and productng
. The compound 1a lmpervious to moisturo and alr, of
great du ty, and, though pliant and clastie, of great hardoess after

having tharoughly dried. It consiata, malnly, In sllver litharge ground with
o fo which balsam of sulphur turpeatine ta addod
Bald balsam Ia produced by dissolving sulphur and llaseed ol in turpentine.
the disealution batng aceelerated by heatlog. Zine white (s thon added o
 toregotng, (h ground, and then combined with soluble glaes
. m, plifta of turpentine, oll varafsh, pulverized motsilio
Iron, and Portiand cament. The whole compound is then thoroughly mixed
'gm, productog & bluish gray paint, which may be colored

X able (lut by adding the coloring plgmentsin sultablo quantity,

y Tmproved Toy Fuuy Blower,

MW | :mm. Onl=~This tiventlon conatata of a puity-
Mowing tube tor , sonatructed by stmply rolliug up the sheet fnto
eylindrical form, aud overlapping the edges for the Jolut, without solder

with & mosthplece, whereby tha 1ps are protected from
of the metal.

Scientific  Imerican,

57

#

Improved Fireplnce Lining and Front,

Bdwin A. Jackson,Unlon Square, New York elty.—~Heretofore It hins been
» difficult matter to coaatruct an ornamental lning for grates and fireplaces
that would stand the continual expansion and contraction to which such
nings are exposed from repestod fires without breaking the tiles or blocks
of which It was composed, or breaking them loose from the wall to which
thoy were attached. This ornamental lining has vsuslly been fastened
with cement, but the tiles or blocks have been set like window panes In
metallfo frames, Thews dificulties are designed 1o be overcome by ihe
prosent tavention, In which illes of any form or description, or motal
blocks of any dealgn, ignro, or slze, are socurely bolted or fastencd to n
motalllo baoking made 1n the form desired for the fireplace or grate, room
belng allowed for oxpansion, so that the lning I not damaged by the
heat, The same Inventor has also devised a noyel means for holding an
ornamontal tile front for fireplaces In {ta proper poaltion, The tile s con-
Nned to & cast motal frame by means of border moldings. The outer edges
of these moldings aro flush with the outer flanges of the frame. The lnner
edgoes lap on the tile so as tosecurely hold it ln place, and bolts aro cast Into
the moldings, which pass through the frame by which the moldings
are held,

Improved Car Counpling.

Allen Straln, Groenfiald, Ohlo.~ Thoe drawbar has vertical slots at the
aldea for tho admission of & lever. One slot han nt it npper end a notehed
recoss toward the opon sido of the drawbar, which supports tho lover
whon ralsed to admit the coupling link. The latter {a provided with two
notohes, wedge:l1ke ends, and a higher central part. When the link enters
the drawbar It passes, with 1ts end, below the ralsed lever till the central
bar strikos the same and canses 1t to drop Into the notched part of the link,
A pivoted trinngular plate presses by 1ts own welght, with 1ts base, on the
lover, to prevent the escape of tho coupling link, in consequence of the
Jorks and vibrations of tho car, To a lover extension of the plate, and also
to tho ond of thoe lover, Is connected a wire rope which connects with a
troadle on the piatform of the car, 80 that the attendant way caslly ralse
the piate, and with It the lever, Into the receas. In roadiness for coupling.

Improved Apparatus for Compressing Cast Metals.

Horace W, Mann, Omaha, Neb.—Tho object of thia {nvention Is to pro-
vide a pertablo convenlent spparatus for solldifying cast metala in their 1.
quid state by compressed alr, which Is forced directly on top of gate In
Nask after the motal Is poured, This Invention consists of a portable res-
ervoir for compressed alr, with a pump attached, which latter is connect-
od by rubber hoso with acylindrical cap that 1a fitted and clamped to a cyl-
Inder that Is fastened to the top of flask. Both oylinders are coupled to-
gother by projeoting flanges and clamps, The flask oylinder Is provided
with o olay wash, and, previous to the pouring of the lquid metal, with a
ring oreap pleco, set on top to prevent the hot metal from coming in con-
tact with the elay wash. The ring (s removed as soon as the metal Is
poured, the cap Is then clamped on cylinder and & stop cock opened, so that
the compressed alris let directly on top of metal through the gate of flask,
compressing thereby the metalin the molds,

Improved Car Coupling.

Xaver Krapf and John ¥, Boerckel, Allentown, Pa.~The drawhead Is
rounded off at its front part and provided with a backwardly curved hook,
over which the coupling link slides eaatly, and Is then retalned without be-
ingdisconneated by the jerking of the car, The coupling link is pivoted
to the drawhead, andat onoe slde of the Iatter are arranged a serfes of up-
wardly {nclined holes of difforent hights. A bell.crank-shaped lever with s
treadle 1apivoted, sidewisn of the link, tothe llnk pivot bolt, projecting
with ts curved extenslon hook under the link and Ufting the same Into
horizontal or Inclined position when lever Is turned, When In inclined
position for coupling, 1t is secured therein by placing a pininto one of the
holes before mentioned, selecting the holerequired for producing such an
inclination of the link as the hight of the platform of the car to be coupled
renders necessary. Tho coupling link strikes then, on the approach of the
adjoining drawhead, the curved hook of the same, and is thereby gradual.
Ix ralsed, allowing the pin to drop out, and passes over the hook, dropplog
on the drawhead back of thehook and coupliog the cars. The uncoupling
s quickly performed, as merely the ifting of the Unkabove the drawhead,
by pressure on the tresdle, fs required.

Improved Uslacl.

John C. Garnsey, New York city.—~This Invention consists, malnly, Iu &
vessel of broad oval base and fiat shape, with s handle arranged at the top,
In such a manner that the center of gravity falls to the rear of the same.

YoAr part is covered under suitable Inclination, so that the upsetting

prevented, while the forward projecting pointed spout in front of the

handle facilitates the use, and furnlshes an opening of sufliclent size for
thoroughly cleaning.

Improved Milk Can.

Jadles ¥. Cass, L'Original, Csnads.—This laventlon consists 1na conloal
cover for the can, with openings at or near the base, and tabes In contiec-
tion with them ; also, a0 openlng at thetop and a tude in connection with
15, for venttlating the ean and carrying of the animal hest and the odors of
the wilk, Fresh cool airis carried in at the lowerloles by blowing agalnst
the cover,and foroes the warm afr ont through the tube at the top, #0 84 to
©00l the milk eficiently as (¢ 18 In walting on thestand at the farmer’s gate,
or when belng conveyed to market. This milk can is intended principally
naa carrylng can in fon with the oh and dutter factories.

Improved Churn Dasher,

Adndrew J, lindson, Camden, Tean.—~The dasher ismade In the form of &
two.armed bar, Upon the upper side of one arm I8 formed a rounded hol-
low, or concave groove, Inclining outward and upward, snd in the under
aldo of the other srm s formed & similar groove Inclining eutward and
downward. Upon the uppor dlde of one arm and upon the upper side of the
other, respoctively helow and above the other grooves, Is formod » rocess
having a convex bottom snd vertfcal sides, The outer shoulder of the ro-
cosn Ia curved and oxtends from tho forward slde of tho dasher arm Lo
about thocontor of the roar alde of saldarm,where It terminates fn a noteh,
By this conatruation the daaber, In 1ts movement, throws the milk in our
rentsin different directions, which collide with each other and
with the sides of the churn, throwing the milk futo violent agitation, and
bringing the butter In a very short thme,

Improved Yeotllntor and Pipe Hole Plate for Tonts,
Robert Brion and Willlam Drien, Jersay Clty, X, J.—This Invention con
alate of m metal plate having ahole for ventilation, or for the projection of
A stove pipe faatoned (n a large opouing in the tent cloth, and provided with
A valve for closlog the ventilatar or pipe hole. The plate supporta the

valve and the stove pipe protects the cloth from the heat of the plpe.,

Improved Carriage Top Jolnt.

Willlam B, O, Stirling and John W. Pohlman, Datavia, 0. —~The object of
ihis Invention s to provide, for the purpose of ralsing and lowering the
tops of carrisges of all Kinds, au lwproved loint or prop, by wiich the
braces are efiectaslly extended and rigldly supported when the wop =
throws up, and neatly and compactly arranged when folded down. [t con
*ists of & combined jotnt for the braces of & osrriage top, so that the sameo
folds essily tnto parallel position, togeiher with an abutting extension of
the supporting brace, which 16oks & projecting rib into s corresponding re-

cons of the extended brace, for keeplug (¢ rigldly In position when the top
s opened,

Iwproved Machive for Hullding Earthworks.

Harvey Morey, Cameron, Texas. ~Thisluvention consists of strong
frame, mounted ou casters or wheels, for moving along the ground read!.
1y, and havingan elovated platform hinged at one side, snd held down st
the other sido upon powerfol springs,on to which the earth 1 soraped up an
ascending way, or otherwise delivered upon It. The oarth s fnally dis
charged In the direetion of the place where 1t Ix to he spread by tripploy
the platform and allowing the spriogs (o (hrow It up with sufelent foreo
to proJoct the oarth from It A windlans is omployed for forolng the plat
form back agsin for roloading, with ratchaets and pawls (orholding (€. This
machine is more particularly dealgned for levee bullding sad it i bellaved,
will be found very servicesble 1n balldiag up banks of conslderable hight,
by saving much of the labor of (he antmals o moving themselves and the
scrapers @p snd down Lhe banks.

Improved Latch for Gatew.

Goorge N, Sharp, La Plata, Mo, ~This invention has for its objectto Im-
prove the construction of the lateh for which letters patent No. 128,075 were
granted to the same inventor June 15,1872, #0 as to make It more reliable In
use and less oxpensive in menufacture, The calch moves up snd down
through & slot {n the bottom edge of the case, and has hooks formed upon
the outer and Inner ends of 1ts upper side. The Innerirm of a Jever passcs
through & a1ot in the top edge of the case and enters the cavity of the catchi
and {ts lower ond 14 8o formed that, when moved Inward, outwa:d, or up-
ward, 1t may ralse tho cateh and unfasten the gate or door. TLe upperarm
of the lever projeots upward, to serve as & thumb plece for operating.
Upon the lever 1a aplate, so formed as to wholly cover aald nidt or
oponing, and thus provent the entrance of rain and snow into the case, A
partition Is formed In the Inner part of tho case, and [ts upper part s
curved Lo serveas a stop to thecatch when thrown npward by the slsmming
shut of the gate, (o cause the cateh to drop before the gate, Infts rebound,
can carry the catch bar out past the cateh.

Improved Hub Horing Machine.

David B, Wright, South Amesbury, Mass,, assignor to Cynthis A, Wright
of same place.~The frame of this hub boring machine conaists of a larger
base partand thoe vertical standard supported thercon, The larger part Ia
Intorally connected by ploces which support the wheel to be bored In horl
zontal position, forming a platform for the same, to which It may be riglid.
ly fastened, A lowor Isteral plece carrfes contrally a vertical, to which
aro pivoted the toggle levers, which bave Jaws st thelr upper ends, which
take hold of the hub at dlametrically opposite sides, and center It acca-
rately below the boring mandrel. Jaws are adjusted to the habd by allok
connecting the toggle levers and screw, which s placed vertically below
theaxis of the mandrel, securing thercby the exact ccntral position and
bore of thehub, The mandrel is sct, in the usoal manner, In vertical posis
tion oa the standard, and driven by hand or other power.

Improved Shoe Last,

Parker P. Paul, Brookiyn, N. ¥.—This invention conslsts of detachablo
plugs of wood and a fastening device composed of a screw thresded bush
and roller screw in the hottom of thelast, for driving the tacksinto and
temporarily fastening them on the soles. The object of thisis to remore
the plags and it {n new ones from time to time as they wesr out, and thus
always have solld substance for the tacks. This part {s applicable to the
roles,having a metal plate on the bottom for riveting or clinching the tacks
by which the insole Is fastened to the upper {n the process of making ma-
chine-sewn shoes.

Improved Sleeping Car.

G. Herrmann Lindner, Brooklyn, N. Y.—The seats of the lower berths
aro constructed of three pivoted cushlons, the maln custifon forming the
seat,und the others the back, The seat can be swung out to make the mid.
dle part of the berth, A lug-shaped extension mits its motion,andit is
suitably supported whon drawn out for the bDerth. The back cushion s
folded down Into horizontal position Into the place made vacantby seat,
Elther back cushion may de slightiy elevated Into an inclined position for
head rest,and secured. The seat frame dividing cach section extends
slightly above the top cushion when in position as back cushion, and allows
thereby a full vlew of the carand a free passage of alr through the same.
‘When the top cushion is losked In {ts upward posi‘lon It serves as support
for the upper berth, which is arranged immediately under the top of the ear,
supported In front by horizontal projections, and {n the rear by bolts, which
lock Into nosings provided at the upper end of gulde grooves, When It 1s
deaired to lower the upper berth, rear boltaare withdrawn, so that the rear
sido of berth slides down In grooves while the front part awings in peadent
arms. The berth sssumes theredy an Inclined position. Front bolts are
then withdrawn from pendent srms till the berth, swinging on pivots, ss.
sumes & horizontal position, resting on the up turned top cushions. The
same operation Is reversed when placing the berth back In ts old position,
the front and rear bolts locking by mere pressure by the action of thelr
spiral springs.

Improved Machine for Facing Cylinders.

Thomas M. Henderson and Frank L. McDonald, Omaba, Neb.—The object
of this Invention is to provide means for facing the ends of steam cylin.
ders, and cylinders for other purposes where steam or watertight jolats
are required, and 1t conalsts Iz & cone which 18 rigidly fastened to a central
shaft, Four srms pass through s projecting fange near the top of the vose.
Therols another cone through which the sbaft passes, and to which it is
connected by & groove and a feather, hulnelther the shaft nor the conesre.
volve. Thiscone forces the arms outward sagalost the cylinder. The outer
cone Is so arranged that the arms Dear at or near the end of the cylinder.
The lower end of the ahaft s supported by the spider, which is adjusted (a
s central position In thecyliader. On the top of the lnnerconels s bevel
gear through the wedium of which the feedacrow s revolved. A frameis
arranged, conaldting of a hud and the two projecting arms wiich support
the feed screw and cutiing tool. The cutter (s attached to a hesd
which moves from and toward the center of the eylinder in grooves ta the
srms.  The feed scraw works tirough the crosshead aa through a nut.and
when revolving It carries the crosshesd and cutter over the end of thecyl-
tnder. The frame ls revolved by means of a spur gear wheel sad plalon,
the gear whoel belog rigidly attached to the hub of the frame, snd the pin-
fon belog on the end of the crank shaft. As the crank is turned the frame
(earrying the cutter) Ia revolved around the shait, and at the same thme
the screw s turned for feeding up the tools.

Tmproved Gate Fastenor,

Joseph H, Nighols, La Fayette, 11l This Invention relates to the clam
of gate fastenings so contrived that the gate closes under the catches,
and {s then lifted up Into them and held by a suftadle arrangement of lee
vere. A welghted eccentric lover Is employed, which effectually socures
the gata while It remalos down; and only releases (ton belng 1fted up.

1mproved Subsell Gang PMlow.

Ulieinttan Myors, Marysville, Cal, sssignor to himself and Frauels J,
Schinefler, Davenport, Towa . —~To make the plowshare detachable, It In pro-
dueed in one plece with the polnt, and the latter Is extanded hack to the
full length of the landaide, A hook Is welded to the lowez slide of share
in the longitudinal direction of the same, and slightly rounded off st the
lower slde to offor losa resistance to the earth. The rear part of polut ts
provided with an oblong apertare which corresponda with » stmilar oue of
tho landside. The land slde 1a recessed for the oxtenston of polnt, and the
under alde of the plow tsextended forward, and provided with an oblong
aperture, through which the hook Ia lntroduced. The sbare (s then carrled
toward the 1andside till the hook closes Armly on the under side and the
rear part of the polnt Into the recess of landelde, A wodge or Key s then
driven through the holes, fastealng thereby the share rigidly and strongly
10 tha supporting parts of the plow, allowing Al Ihe same Vme the ready
taking off, sharpentug, or replacing of the share,

Tmpreved lee Creepor. =

Negtnald 11, Barle, 8t John's, Newfoundiand. —~Upon the apper atds of &
narrow plate, which reschos acroes the sols of the boot and along its side
cdges, are formed groaves o recolve the sidn odges of two plates,
(he luner parta of whioh are halved, so ax L0 averlap each other without
producing any extrs thiokness. The movementsa of the laat mentionesd
platos, as they sre alipped out and lu, are Hinfted by plus which projeot
through short loogiadiosl slots. The auter ends of the plates A
bont upward at Fght angles, and have spikes attachod to them to onter
the edges of 1he boot soles. A sel scrow passes up through the narrow
sole plate, so that fta forward and may pross sgainst the plates and hold
them agatust the fanges that form the grooves In which the edges of the
snld plates work. To the under side of the sole plate areattached short
splkes to take hold of the foe, and thas prevent the wearer from slipplog.

Tmproved Warter Wheel,

Mordeea 1, Heylman, Oshkosh, Wis--This (nvention consists of & horl
rantal reaotion wheol, rooelying the water In the top and discharging at the
periphery, for which purpose 1t has (ssuas formed tn paraliol elreles,
front of the latter, at a distance sultable beayond them, 18 order o 2
water to freely enter the clrale tn which the lsaues are formed, la s
or angular shoulder, from four to six Umes Jarger in ares than the lesses,
agatnst which the reactionary foree of (e water (s dellveted, In & maRner
wlenlated 1o give 1ha best rasulia Lo respect of power,
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Brown's 507 Mechanical Movements, price
one dollar and ton conts, post pafd to any addrow, win

X - toe thia Aot i« 81 @ Zane. | savo any Inventor  hundrad timen fth cont, ‘Thin work

1080 valtablo that tho Royal Museum of Trussols naked

‘Wanted—A ‘ uninted | and obtatned pormission to republish 1L in the French
Wll ww&:.nn%?m of Machinery, | language. Prown & Allen 258 Broadway, N. Y. 'ablishers.

32;::-‘-*"@..

Maln directions

oF P ormation re-

m“;bﬂm&“x"lm%“'&t':f ?;'m‘m.u send to the Unton Stond Co. Boaton, Maxs,, for elroular,
explafs aystom for the mlo o n i
e rvottons aud pesctioal Advice. showing how (o m.§°.’ Williaths, eor, of Plymonth & Jay,Brooklyn K.Y,

Partnors Wanted—We want to find one or

- P, Smith, Rook Falls, de Co., M
3 ‘.”,‘ and B‘o‘lal:: eon\l;lclo. E. | two good careful Managers who have eapltal, to buy an
e on, a, Ohfo, {nterost in 746 Acres Big Nuddy Coal, hoavy Timber and
In M." e your [ Farm 1and, who anall superintend the Farming, & Saw

Dan Regiect{s. Menty Conneit, | Mill and Conl Suaft. Safeinvestment, Bec «Iron Age!

forJan., 1571, Address Dobschutsé& Aboend, Bellaville 1,
For Solld Emery Wheels and Machinery,

bost Preases, Dies and Fruit Can Tools,

well Patenta by WM Privo §2. Send stamp Hydraulie Presses and Jacks, now and peo-

oor, Linden Ave. and Hoffuan st., talttmore, Ma.

Dean's Steam Pumps, for all purposcs; En.

of contents. S. 8. Mann & Couu| o g\lng, K. Lyon, 0 Grand Streot. New York.

Steam Firo Engines,RJ.Gould Newark,N.J.
Peok’s Patent Drop Press. For circulars,

ginea, Boflers, Tron and Wood Working Machinery of | Lo 5010, Pock & Co., New Haven, Conn.

Al de W. L. Chase & Co., 8,8, 97 Liberty

Streer, New York.
e DLrR 5. oriags, troy, X. T.

to order—Also, for sale &

For Salo—Steam Saw Mill, Foundryﬂ xlf

chine and Nackamilth Ehop, 7 Acres Land, throd

situated at Marydell, Md. & Del, R. R, Md. Price

$10,00, Cash. Address W. W. McKnett, Marydell, Md.

Jus. Bobertson, X8 Cambridge
S 55 Cedar 8t., N.Y
- . . t T, ap AN & op
Mm&&ﬂm Glass, Water Glass or Silloates
of Soda and Potash in all forms and quantities.

address

~ Wanted—Good,Cheap, 85 H.P. Tubular Boil-

er. Send price to J. Grin & First 8t,, Albany, N, Y.
Makers of Cultivator Wheals and Shovels,
address Farley Machine Co,,

Farley, lowa,

Wanted—One 20 Horse Power Locomotive
Boller, in good order. Price must be lew, State all
dtmensions, ago, and where 1t can ba seen. Address
Pox 2182, L)l'l‘cOo...l.,:. e l 3

v o wer rewing nan
hmatmﬁndusu. send elroulars to L, o'fg Co,,
Box 18, .0, N, Y. bl L

, Cou X us'able
e B bt SRy & Wihdn,
Platt Street, Now York,

Trestises on * Soluble Glass,” $1 per copy ;
on * Nickel," M. por copy ; on * Gems,” | per copy @
on * Fermented Liguom,” 8.12 per copy. Malled free by
L.&J. W, Feuchtwanger, 85 Cedar St., New York.

Buy Gear's Wonderful Paneling Machine,
Toston, Maw.,

Millstone Dressing Diamond Machines—
Siwple, eflective, economical und durable, giving unl.
vorsal satisfaction. J. Dickinson, 61 Nassau 8t., N, Y.

Nobody will buwo metal Truss with its
pitiless tron Finger. New Elastic Truss, 63 Droad-
way, New York, holds the rupture casy till cured. Pres-
wure all aroand the body*

Temples and Oil Cans. Geo. Draper & Son,
Hopedale, Mass.

Wanted—A Second hand Drop of me-
alom size. Address P. O, Box 2258, New Haven, Conn,

Abbe’s Bolt Machines and Palmer's Power
Tlamrmers a spoclalty, 8, C, Forsalth & Co., Manchoes-
ter,N.H.

Daniel’s Planer for sale, 2d hand. Planes
ML in, Price 210, Forsalth & Co., Manchester, N.H.

For my newly improved Portable Engine,
*rom 2 to € JL P., sddrem L. G. Skinner, Erle, Pa. (
Ohitsemsngo, N. T,

Vertical Tubulur Boilers—All sizes. Send
forprics st before purchasing. Lovegrove & Co., 1
“outh {th £t., Philadelphia, Pa,

“ Superior 10 all others”—for all kinds of
work—Llmet & Co.'s French Files. They are better,
forged, better cut, better tempered, and cheaper than
ExZlish files. Send for Price-List. Homer Foot & Co.
WPt Se., New York.

Price only three dollsrs—The Tom Thumb
Eectric Telegraph. A compact working Telegraph ap
perstus, for seading messages, making magnets, the
electric Mght, giving alsrms, and varfous other purposcs.
Csn be put in operation by any lad. Includes battery,
kxyand wires. Neatly packed and sent to all parts of
he world on receipt of price. F. C. Beach & Co,, 20
Broadway,cor. Warren St New York.

Rue's “ Little Giant” Injectors, Cheapest
and Best Bofler Feeder In the market. W. L. Chase &
Co., W, %, ¥ Liberty Street, Xew York.

Gear's Machinery Depot is the largest
known. Boston Mass.

L. & J.W. Feuchtwanger, 55 Cedar St.,N.Y.,
“u:lponm and Manufacturers of Chemicals for Mechan.

arte.

Protect your Buildi Send for testimo.
nials, N, Y. State Roofing Co., 6 Codar 5t., NX. Y. We
bave no conneation with X. Y. Liquid Slate Roofing Co,
{or City O11 Co, ), who copy our eircular,

Dra n, Models, Machines—All kinds made
te order. Towle & Unger M{'g Co., %0 Cortlandt t., N.Y.

By touching different buttons on the desk
of the m he oan fcate with any person 1n
the establishment withonut loaving bis seat. The Minia.
ture Electric Telegraph—Splendld for ofices, factories,
shops, dwellings, ete, Price only €3, with battery, ote,,

complete for workivg. Mado by F. C.Beach & Co,, 30 | by hand. A,
Broadway, corner Warren 8t,, New York, The Betentifie
American establishuent, Now York, Is fitted with thowe

nstrumenty,

Engines for 8ale Cheap—Threo 8x12 hori-
ontal atationary ; one 12x18; one oxh, Also, one second
hasdTand § £1. Planers; 3-4 1. 2 In. swing Eogine

mwmue & 1. W. MeikIe's | rorisement. Address
s waated by -

Gear Whoeoels for Modals,
mml ('ll::y?l]:o:l?m::&lnmoé:)rnhm.nonon,uu.

18, for models, &o., made t
om';m nﬂ.%“lfum(’soﬁ.sﬂrcne-m S, Phtla,, Pa, &
All Fruit-can Tools,Ferracute Bridgoton,N.J,
Lathes, Planers, Drills, Milling and Index
Machines, Geo. 8. Lincoln & Co,, Hartford, Conn, =
ht-iron Beamas, eto,, see ad-
el wm“%mnm Mills, Pittabargh, Ps.,

or lithogmaph, ete.

R. A, C, isinformed that the manufacture
of rubber atamps has been already patented.—T.8, 1a in.
formed that we have not heard of M. Lebarre's experl-
ments on hydrogen.—B.'s mathematical query Is not in-
telligible to the general reader. What are the relative
yalues of @ and 57-W, J. will find full directions for the
preparation of nitro-glyoerin on p, 138, vol. .—P. will
find foll explanation of the bisulphide englne on pp. 199,
47, v0l, 27, aud p. 144, vol. 20. Tho reports ho asks for
have not been recelved —4, B. S. will ind directions for
plating brass and copper with sflver on p. 80, vol. 24,
Nickel plating 1s described on p. 177, vol. 25, and p. 91,
vol.29.—8. B, should address President Morton at the
Stevens Institute of Technology, Hoboken, N. J.—G. B.
O'S. will ind a recipe for aquarium cement on p. 267,
vol. 35 —H. M, P, s informed that the pressure resulting
from the fall of a body has been fully discussed In these
columns, and we do not propose to re-open It,.—W, F. B,
will ind directions for temperting files on p. 235, vol. 24,
andin the answer to ¥, W, H., on page b9,

P. 8. asks: How can I get rid of vermin
which (nfest the plumage of my cavaries? A, Glve the
birds a bowl of water to bathe themselves In occasion-
ally. Do not use very cold water.

J. A. H. says: | want to obtain a large quan-
tity of pulyerized metallic zinc, as fine as t1s le to
make It. Please suggest a sultable means of accomplish-
ing It. Its granunlation by melting and pouring into
water doos not afford me s suficiently fine product, A.
Zine becomes very brittle at high temperatures,and can
be reduced to altine powder by pounding.

H. G.Y.asks: Can I obtain a rapidly moy-
ing current of air through a 4 inch tabe 100 mifes long,
the power belng a 30 horse power eagine at each end of
the tabe, with an 8 x § feet cylinder containlog a fan, to
produce force at on¢ end and suction at the other? 1
propose to use s fanning mill which admits alr at the
side, to obtaln the saction. If not one hundred miles,
plcase state how farIcandoit. A, We do not know of
azy experiments that give dawa for the conveyance of
alr to such o distance. You will find thesubject treated
in Welsbach's * Mechanics snd Engineering.”

A G.asks: 1. What is the best liquid for
dissolving lodia fuk for drawing? 2. Would chlorine
bleach a drawing without Injuring the Ink? The paper
fs brown through excessive handling. A, 1. Water, or
water to which a ltile alcohol has been added, 2, We
would advise molstening the drawing and then exposing
to the fumes of bamivg sclphur, and Anally passing
through pure water., Any treatment of this kind of
course requires great care,

K. W. M. asks: In reference to your an-
swer to J, M, on page 516, vol. 29, 1 wounld ask: 1, What
sumber should the wire for the respective helices be?
2. What oumber should the {ron wire for the core be?
3. What causes the fron bar to revolve? 4. Could not a
tube, made of baked wood and varnished, be substituted
for the glass tube? 5, Could I make the helices of com.
mos copper wire by plsciag cotton cloth between each
layerof wire? A. land2. You can easily find the num-
ber, which is & trade matter, and the cost, frotm & hard.
ware desler. The outslde belix should be made of the
finest copper wire you can manipulate, and the interior
one of ordinary stout wire, 8. The succossive attrap.
tions of the Interior bar, 4. Yes, 5, Notso as to make
sn effective spparatus. You ought to get the wire al.
resdy wound from s philosophical tustrument maker,

M. E. H, says: | am building » small pleas-
ure boat 25 feet Jong. With machinery in, she Is 1o draw
but 6 Inches water, Is there any form of a propellor
that can be used with advantage in 6 Inches water, and
yot have power enough to drive a boat of that slze four
or five miles an hour? Her machinery s to be worked
Pomibly you can mensge 1t with two
serews, partly submerged.

J. F.opays: I have seen a clock, which ap-
poars to conalat of o glass plate, 24 x 80 Inohos, threo six.
tecnths thick, set on two wooden bases, Thero In & gan
burner over this glass plate and two fine wires loading
from the gas pipe to the wooden bases, There s noth.

Lathes; -4 11, 151a. hand. Boquire st D. Fristie & Co,, | 1og #n the glass but the two hands, one an each side of

New Haven, Conn,

the glass., How isits action matntained? A. We have

For the best Small Portable Engine in mar. | *0en & clockanswering to this genoral doscription, which

kot, address Petor Walrsth, Cuittenango, N, ¥

Brown's Conlynrd Quarry & Contractors’ Ap-

reoelved fta motion from a welght in the end of one of
the bands, this welght belng moved by delioate mechans

parstus ’°'h°hu“'“d°°9"ﬂnllllunub1lrosmb 4 a1, 80 that (e loyerage was continually changiog,

W.D, Andrews & Bro, (4 Water st N, Y,
Mini
brmgating + for sale or res
Andrew’s Patent, lnslde page.
Parties needing estimates
of any kind, call on, or sddress, W,
3,9, 97 Liberty Stroet, New York.

fron Steam Boxes for Stave Bolts
Cutting Machises. T.B. Batley & Vall, Io:.:cm',c"\"'

Boult’s Unriva'ed Paneling, Variety Mold.
Battle

For Bolt Forging Machines, Bolt Holding

ngand Dovelalling Machine. Manufsotured
Oreek Machinery Company, Battle Croek, Mich,

.“ww" Il“- ‘..- “”. I.ultﬂﬂ-

, Wrecking, Pampi I
ing P&?‘nlm‘,ﬂ, n:

for Machinery
L, Chase & Co,

C.N.J, nnks: 1. What is the usual width
and depth of the water in canals 7 2. In sloam ovor used
to propel canal hoata, and (o what maoner? 4 What
objections are there (o the general use of the ordinary
propelier wheel, of & slze to sult a cansl boat? & What
s the average speed of a loaded canal boat drawn by two
horses? 5. What horse power would It require 1o drive
such a boat, losded, at the rame speed, wilh steam ap.
plied Lo s proper stzed propelier wheal? AL L The di
mensions of different canals vary from 6 (0 9 feet In
depth, and from & Lo 70 feet wide. 2. Yes, both by tugs
and by englues in the boais. 8. None that we kuow of,
except the excesmsivo slip usual with csusl boats of the
ordinary form, 4. Ouesodaha miles an hour, we be.
Heve, & Probadly from three .o four tlmes as much,

. W. K. nuks: What in carbolate of lime?
A lélr}zlul; of 1ime & & componund formed by the unlon
of oarbolloaold and Mime. Although notapowerful aold,
oarbolle nold combines with basos, an ourbonlo, sulphurio
and nitels aclds do, forming salte oalled carbolatos,

W, P. nsks: How can I color the wool on
tanned shieep akins for making mate? A. You can use
any of the ordinary dyes for wool, For blue, use Prus.
sian blue with a persalt of fron or tin as amordant, For
red, use cochineal, madder, or logwood with & tn mor.
dant, Foryellow, use turmeric or aunatio. Splendid
shades may bo obtainod by usiog the anlline oolorw,

@G, F, P, D, says: 1. What in tho cost of
Grammo’s oleotrle’ 1ight machine lustrated In your
Journal, page 881, vol, 207 2, You say (In dencribing Mr.
AL Lad{gain's oxhausted glasa tubo, fn which ho produces
the Hght) that he makes use of but one earbon polnt,
I8 tho other tormiual metallle, and (s 1t near the carbon
tp, as [n the case when tho usual two carbon polonts are
used? A. 1. We do not reply to quostions of & business
nature. 2. There (s no other terming), Our description
s perfectly cloar on this polnt.

E. L. asks: 1. How ean I estimate the por-
centage of acotio aetd (approximately) It s given welght
of the Ry rolal neotate of Hme? 2, Is
neotato of ime used fndireetly fn the manufacture of
Parfs groen? A, 1. You can eastimato approximately, if
suflicient onre bo used, as follows : To a Alterod solution
of the commerolal acetate, add carefully & solution of
oxallo anold untll & procipitate coancs to be produced,
Pour off the solution of acetio acid and ¢arofully neutral.
1ze with a welghed amount of dry carbonate of soda, in
powder, add!ng by degrees until effervesconco coasos.
Every 64 gralos of dry carbonate of seda usod are equly-
alent to 61 grains ot anhydrous neotio nofd, ItIs noocs.
sary, of course, to welgh accurately the sample to be
testod, & atisuscd fodirectly in the manufacture of
what 1s xnown as Scawelnfart green,

A, W, C, nsks: How can [ dissolve jodide
or bromide of potassium in absolute slcohol agd con-
centrated sulphuric ether mixed In equal propBrtions,
without using more water than just enough to dissolye
the lodide or bromide, or (better still) without any water
atall? Ieansuccoed in dissolving the salt in the alco-
hol; but no matter how carcfully I add the ether to the
solution, the salt will be precipitated, I wish to dis.
solve 4o 10 gralns of salt in each ounce of the ether and
nlcohol, A, If potash Is the essentinl Ingrediont desired
in solution, you might try othor salty of potassium,
bearlog o mind the properties poculiar to sach particu-
lar salt,

W.R. S, asks: How can 1 make gold and
silver ink, that can be used Ina pen or a hand stamp ?
2. Can I use the Tom Thumbd battery for learning tele-
graphy ? 8. Can you furnish me with back numbers of
your paper? A, 1. Agoldink I8 made by grinding flne
gold powder with a lttle gum water, The yellow blsul.
phide of tin or bronze powder may be used Instead of
gold. Sfiverink s made in the same way, by using pow
dered gilver. 2, Yes. 3. Yes, generally,

A. L. McC, asks: Is there any instrument
or chemical preparation which will enable me to dis-
cover burled gold and sflver? A. There s no known
means of indicating the position of your treasure, Your
only chance of success is to keop digging.

A. R. asks: What metal expands most with
least heat? A, Mercury.

C.C. F. asks: How can | make variously
colored fires? A. Red fire: Sulphurl part, sulphuret of
antimony 1 part, niter 1 part,dried altrate of strontia 5
parts. Blue fire : Tersulpburet of antimony (orpiment)
1 part, sulphur 2 parts, dry niter 6 parts. This is the
Bengal blue lght. Green fire: Boracic acid 10 parts,
sulphur 17 parts, chlorate of potash 73 parts. Yellow
fire: Salphur 16 parts, dry carbonate of soda 23 parts,
chlorate of potash 61 parts. Violotfire: CharcoalSparts,
sulphur 10 parts, metallic copper 15 parts chlorate of pot.
ash 20 parts. Orange fire: Sulphur 14 parts, chalk 34 parts,
chlorate of potash 52 parts. Purple fire: Lampblack,
realgar and niter, of each 1 part, sulphur 2 parts, chlo-
rate of potash 5 parts, fused nigrate of strontia 16 parts.
By parts are meant equivalent proportions, ounces,
pounds, ete. The difterent Ingredients are to be sepa-
rately reduced to powder, sifted through lawn, and kept
in well corked wide mouthed bottles until used. Care
must be exercised in handling, especlally the chiorate
of potash, when iu contact with combustible materials.
The materials must be carefully mixed on a sheet of
paper with a wooden stirrer with a light hand, avolding
excessive friction. They should not be mixed long be-
fore using, ss they aro apt to deterforate by long Keep-
ing and even to Infleme spontancously. The nitrate of
strontis, alum, saltpeter and carbonate of soda, before
belng welghed, should be heated until thelr water of
crystallization s driven off and they fall to powder.

J. T, says: 1. Supposing we have two boil-
ers, both connected with a steam chest, The steam in

Doth {s 1o be at 40 1bs, pressure, 1f the steam 1s admit.
ted from one boller to the steam chest, the pressure, of
vourne, will bo d01bs, A friend of mine contonds that (f
the stoam be now admitted from the other bollor in ad-
dition, it will ralse the pressure to 80 1ba, 1, however,
maintain that the yolume will be fncreased but not the
pressure, by the addition of one or any indefinite num.
ber of bollers. Who Iaright? 2, Supposing that the first
boller 1s amply Iarge enough to drive p certaln engine,
and the feed pipes, valves, ete., {n proper vroportion,
could the addition of another boller Increase the power ?
& 1 happened to state to the same party that a cortaln
ploco of machinery in a cotton mill revolved at the mte
of 120045 3,00 revolutions perminute, Ho thought that
nothing could bo made to stand such a spood. 1 any that
that spood has boen more than doubled, Mleass to state
what {s (ho greatest speed that has boen attalned by an
object of say 12 inches diamoter. A. 1, You are right,
2. No, 8 Clroular saws of 12 lnches dismoter are freo-
quontly run at a spood of 3,000 revolutions per minute,

8. B, asks: If a man takes out n patent for
A washing machine, oan another make {1t himself and use
Itin ks own house for his own use only ? Has he the

right to do It without belng lable to an sction for in.
fringement of the patent? A. No person hias & right to
make or use a patented article for his privato purposes
without consent of the patentee,

E. C, 0, nusks: 1, Does such » thing exist
a8 A porfoct yaouum? 2. A friond claims that s window
6x 6 gives more Ught than two windows 8 x4 1 clatm
that they are equal, Which ts right? A. 1. See article
entitled ** A Perfect Vacuum ™ on page 40, vol. 8. 2
Other things belug equal, your friend is right.

8. 8. asks: How can I make the best violet
Ink? A. Makoa woak docootion of 1ogwood and add a
Hitle alum or chioride of tip, When the decootion of
logwood Is strong, the ok s purple

H. W. M, anks: How can 1 drill holes in
plate glase? Auvswer: Kogp the cutting edges of your
arill wet with turpeating,
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J.F. A anks how to mnke malt vis /
A. Mako amixture of malt and barley, mash with hot
wator,and forment as in browing, Putin barrels
andways, and tho ovor the bungholes with aanyes g ki
in the dark (n n wall yontilated place, mioderstely warm.
Lenve til the aootous fermoniation s complote | this
will tako some wooks or even months, Then run off into
two large oasks, and put (o some green twigs or cuttings
of grape vines. ¥ill one of the oasks wholly,and Iot tne
other be X full, The fermentation will recommence and
the seottfication proceed more rapldly (n the last named
onsk, oonmequently It will o the sooner ready for use.
Ax you consume It, replace the quantity drawn off with
vinogar from the othor oask, 1f you mako 1t on & large
HORIO, you onn use soyvoral pairs of casks fn this wanner

D, C. unys: 1 havoe two boilers, connected
togother, [ wish tosupply the second with steam from
the et In which the pressure s 100 1bs. 1 waot 00 1bs,
pressure in the second. The connocting pipe has an ares
of one square inch, How large s hole should I out In the
socond to keop 1t at %0 1be,, sllowing for pressurs of at-
mosphero ? Would the velocity of steam through plpe
bo that due to 50 or 100 1bs, pressure? Are two volumes
Of wtonm ot 50 1w, aa powerful as one volame st 1001y, 7
A. Boeoarticloon " EMux of Bteam,' page 118, vol, 99,
Two volumes of stonm at 601bs, pressure Are moro power.
ful,or are capable of dolng more work, than one volume
of 100 1ba,

C, 1, naks f recipe for b
A, Dlnol.v.e !.o:.';l‘tnu o?l‘:'ono:u :::":Ig lnlu'
of soda In 1 piut water. Immerss tho articles In the

plekle til the required ahade is obtalned ; wash with
water, dry, and brosh.

(, C, neke: 1, Ts there a salve that will
curo corns in u short time? 2. What 1a n good pollshing
powder for houso use? A, 1. Take powdercd verdigriy
1 dram, savin olotment, 7 drams, Mix and spply on soft
rag. 2. For pollahing plate, take Jjeweller's rouge 4 I,
prepared chalk ¥ 1b.: mixusod use with water.

A, J, C, pays: I suffer very much from cold
feat