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THE TAY BRIDGE.

-

I short history of this re-
. et markable structure, which

\'I{'
N ‘f@» v M was partially destroyed on
A L the last Sunday night of
,rv s 1879, may form an interest-
P ing sequel to Major-General
AN ( Kilner’s letter, in our March
Y n number, on the subject of its
. destruction.
) The bridge was constructed
by the North British Railway
Company with the object of
shortening the route between
London, Edinburgh, and Aber-
D deen. The following description
y is taken from articles by Mr.
Grothd, C.E., who superintended
the works as representative of the

4

contractors : .
Mr. Thomas Bouch, years ago, preposed the bold plan
|| of bridging them both—the Forth at Queensferry—and
the Tay about a mile above Dundee. While the desir-
ability of such a scheme was generally recognised, the
Most sanguine hardly beliéved that it would ever be
Tealised ; but they overlooked the fact that while our
Wants increased, engineering science had not remained
stationary, and that by modern improvements in ma-
chinery and appliances, facts could now be accomplished
Which, even twenty years ago, would have been classed
8mongst impossibilities. Mr. Bouch’s earnestness, and
8reat reputation as an engineer, at last gained the victory
over the doubt of those who had to support him, and, in
1869, the company applied for and obtained the Act of
Pa}'liament which -authorised them to build the Tay
Bridge, and raise the necessary capital on shares—the
North British Railway Company guaranteeing an interest
of 5% per cent. from the time the bridge was expected to
ished, viz., three years after it should be com-
}{menced. On May 8, 1871, the next important step was
. taken, viz,, that of entering into an agreement with an
{| 9xperienced contractor for the execution of the work.
}| Xr. Charles de Bergue, from London and Manchester,
the accepted contractor, had acquired great fame in the

erection of large bridges in nearly all parts of the world,
but almost immediately after the signing of the agree-
ment he became seriously ill, so that he could not take
an active part in the execution. - At his death, in 1873,
complications arose which had a retarding influence on
the progress of the work, and the contract was annulled
by mutual consent of the parties, and transferred to
Messrs. Hopkins, Gilkes & Ce., Limited, of Middles-
borough.

At the site of the bridge, the Firth of Tay is about two
miles broad. On the south side trap rocks rise abruptly to
a height of about 50 feet out of the water ; on the Dundes |}
side they have a more gentle slope. In both cases they
very soon disappear towards the centre of the river, and
are only found at depths which put it out of the ques-
tion to use them as a foundation for the various piers.,
Their place on the river bottom is partly taken by clay’
and boulders, partly by sand; and under the latter, in
depths of about 18 feet, a stratum of gravel is found,
which is quite capable of sustaining the weight which is
to be put upon it. There are in all eighty-five piers, sup-
porting spans of varying lengths, and differing according
to the weight of the latter. Those piers which stand on jf
the solid rock are entirely constructed of brickwork set
in Portland cement. Portland cement plays a most
conspicuous part in the construction of the piers, the
first fourteen from the south side being entirely built
with it up to the very top, and all the othersup to 5 feet
above high water where the ironwork begins. The piers
which are not founded upon rock require, of course, an
extended base to carry the great weight with safety. The
former consist of two cylinders of 9 feet 6 inches diame-
ter, while those standing on gravel, and supporting spans’
of the same length, have the diameter of these two
cylinders enlarged to 15 feet, and their top weight is
greatly reduced by substituting for the heavy brickwork’
above high water, cast-iron columns, fixed together by
horizontal and diagonal transverse bracing. Thirteen of
the spans over that part of the river which is generally
used for navigation are 245 feet long, and the piers are
8o high that at the highest water there are 88 feet of clear
waterway left—more than sufficient for the class of ves-
sels plying from Dundee to places above the bridge. The
girders composing these spans are placed so wide apart
that the trains can pass between them, the roadway being

fixed at the bottom of the girders. In the other parts of




f the miver this great height is not required,‘z and the piers
| have,therefore, been kept much lower, the fop of the spans
fl in this part being level with the dotfom of the large ones,
| and the rails being laid on cross sleepers resting on top
| of the girders. In this ‘manner the roadway forms an
| unbroken line, while there seems to be a step in the
| girders, :

. On the Dundee side the line has to pass the town
underground. To reach it the line must come down in
time from its lofty position, and an incline of one foot,
in every seventy-three of length, is, therefore, introduced
jn the part north of the large spans. The length of the
spans on this part varies from 162 feet to 69 feet, and
quite near the shore a large span of 170 feet is con-
structed, with a view of offering facilities for a future
extension of the esplanade, which would necessitate the
construction of a roadway under this span, For the
same purpose it is built on the “bow-and string” prin-
giple, and the rails kept at the bottom. Parallel girders,
like those of the large spans, might, of course, have been
nsed ; but what is no disfigurement when carried out
over a great length would look very bad indeed if applied
to a single span. Now the curved top-boom makes the
fransition an easy ome. The last six spams on the
Dundee side, so far as they belong to the Tay Bridge
contract, are short ones, being only 27 feet long. Three
more of these, and a “bowstring” of 100 feet, complete
the iron part of the bridge, bringing the total length to
10,612 feet, or two miles and fifty feet. On the south
side the same reasons for constructing a strong incline
did not exist. As the land at the south shore is about
70 feet above high water, an easy slope of one foot in
three hundred and sixty-five was sufficient o bring the
line to the required level. The spans on that side are
mostly 145 feet and 130 feet in length. There are only
two of 88 ft. and three of 67 ft. near the shore. To com-
lete the general description of the bridge, it will only
necessary to mention that, in order to join the land
portions of the line, a long curve had to be introduced
on the north side extending over nearly a quarter of a
circle, and one of less length on the seuth side; giving
the bridge in plan the appearance of a gigantic S,
From the shore the curves, especially the ona on the
Dundee side, appear to be very sharp, but in reality they
are not, both having a radius of twenty chains, while on
other lines curves of eight chains are frequently met
with., Let us look at the means which were employed
to construct this, the longest bridge in the world. Quite
in the beginning Mr. Austin, another of Mr. de Bergue’s
managers, laid down a principle which was of the
greatest bearing on the success of the work. It was to
dispense with the staging and scaffolding which are
generally used in bridge building. The piers and
girders were to be erected on shore, and floated out to
their destination. The consistency with which this
principle was carried out would distinguish this bridge
from all other structures of the same kind, even if its
size and importanice were less remarkable. No matter of
what material the parts were constructed, whether they
were iron receptacles for concrete, huge lumps of brick-
work, weighing above 200 tons, or iron girders of 190
tons, they were all finished on shore and floated to their
destination. During the execution the details had fre-
quently to be modified to suit the altered circumstances,
but the principle was adhered to as the only one which
could produce good results in a tidal river subject to

 gone into the river beneath. From the accounts of eye-

;x(x’ch vicissitudes, and with & continually shifting. sandy |
ttom. |
The pieces of iron forming the girders or spans were
erected and rivetéd together on a staging near the shore, |
and connected with it by a gangway, Some of these |
pieces as they arrived from the contractors’ works, at Q .
Middlesborough, were 35 feet long, and weighed three
tons, Each span had four horizontal pieces or booms,
two at the top and two at the bottom, and four vertical
posts at the ends. Nine crosses, consisting of struts and
tie bars, keep the booms at the proper distance and
transmit the strains to the ends where the span is sup-
ported by the piers. The two girders of each of the 245
feet spans are 15 feet apart, their depth is 27 feet, and
their weight 190 fons. To erect and rivet them on the ||’
staging required four weeks, no fewer than 18,000 rivets- I 3
having to be put in each. According to one of the con- f:
tractors, the materials used in the comstruction of the |
bridge comprised 3,500 tons of wrought iron, 3,700 tons |
of cast iron, 8,700 cubic feet of timber, 15,000 casks of
cement, and 10,000,000 bricks.
Many theories have been advanced as to tho cause of ||
the fall of this bridge, which was regarded with pride [}
and admiration as one of the great works raised by Bri-
tish engineers—whose works have, heretofore, been alike
remarkable for the boldness of their conception and the §*
stability of their construction. Among the theories ad- [}
vanced is one, in which the writer concludes that the bridge
was well nigh conquered by the wind, when the advanec- J
ing train offered to the wind an additional resistance,
which turned the scale, 4 R

The central portion of the bridge consisted of thirteen
spans—these spans consisted of what are spoken of as
the great girders. The total number of spans were ||
eighty-four.  Thirteen of these epans went down.
These thirteen central girders were raised above the
level of the others, so that the rails, which ran level
with the lower booms of the lower girders, were laid on
a level with the lower booms of the great girders,
therefore, & train, when travelling across the bridge, it
appears, ran literally on the top of the structure for the
first and last portions of its journey ; but in cross- |
ing the thirteen central spans, it ran through a sort of
cage or tunnel of lattice work. This the writer considers
important to be borne in mind, because a theory has
been started to the effect that the forcs of the wind blew
the train off the rails, and so caused the destruction of
the bridge, which he considers untenable, first, because |
there is, or rather was, a double guard rail right across
the bridge, and secondly, because the train traversed in
safety the portion of the bridge where, being on the top
glt; thel lower girders, it was exposed to the full fury of

o gale.

Furthermore, the writer considers that the inquiry
w'il.l, if fully carried in that direction, show that the sta-
blll?y of the train was greater than that of the bridge ;
or, in other. words, that it woyld have required a greater
fox_'ce of wnnc} to overturn the train than to upset the
bridge. Taking the first of the great girders from the
south end, we find that it was 327 feet in span. Next
came eleven spans of 245 feet each, and then one of 227
feet. This gives a total leugth of 3,149 feet for the
elevated portion of the bridge. The whole of this has

' 5

'§

(8

|

Wwitnesses, and also from the researches of the divers, it is
known beyond all doubt that the train had passed com-
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Pletely within the cage of the greater girders before the
bridge fell. In fact the wreck of the train lies almost
entirely between the fourth and fifth piers. The train,
therefore, passed over the 227-feet girders, and also over
two of the 245-feet girders. It seems most probable
that, at the time the train entered the high girders, the
ridge was struggling with, and well-nigh conquered by
the wind, and that the extra resistance offered to the wind
Y the irain turned the scale. As throwing some light on
13 view, we will give the best approximation of figures
available. In November, 1876, Mr. Epaar GiLKEs, the
Contractor, who finished the bridge, 1aid the following
gares before the Clevdland Inmstitution of Engineers:
—“The exposed surface of one large pier is about 800
8quare feet, and of the superstructure—the girder—
about 800 more.” In this calculation, Mr. GiLgEs only
kes the windward girder into consideration. This is
evidently fallacious, as no one can for a moment main-
tain that the leeward girder would be completely shel-
tered by the windward one. It also assumes that the
effect of the wind on a lattice girder is only equal to its
Caleulated pressure on the net surface of the ironwork,
It concentrated into a plate of equal area; but it is
Well-known that the wind would exercise a considerable
effect by mere drag in passing through the lattice work.
8 beliave we are within the mark in reckoning the
Pressure on the lee girder and the drag, as equal to one
alf the net pressure on the windward girder. We
should then have 800 + 800 + 400=2,000 square feet.
uming that the pressure of the wind in the squalls
Tose to 50 1bs. per square foot, we should have a lateral
oree of 100,000 1bs., on each of the great girder spans,
uding to overthrow the bridge sideways. And when
38 train came on to the bridge we should have an addi-
hon. of about 1,600 square feet, which would give an
addition of 80,000 lbs. pressure, There would thus be
8 total pressure of 180,000 lbs. acting sideways against
006 span of the bridge.* To counteract this pressure,
1ere would be the weight of the train, and that of the
8lrders, with a part of the weight of the piers. This
Tings us to the point where the weakness appears to
aVe been. The upper portion of the piers, from about
ve feet above high-water line, consisted of very slender
Sast-iron eylinders, braced with diagonal ties. These
Were 5o slender as to almast merit the name of tubes, and
¢ bolts fastening their flanges together appear to have
®en only 1}inch in diameter. In the downfall of the
Yidge, these slender cast-iron piers have been almost
Completely destroyed. There is no doubt, whatever,
the girders were of ample strength for any possible

;> and these piers -would also have withstood the
o¥award pressure of such a load ; but we believe that
EIr eXcessive slenderness as compared with their great
elght, the brittle material, and the absence of any fas-
0ings to counteract lateral swaying of the bridge under
8reat wipg pressure, only too easily account for the
Mastrophe.t It is woll-known that tall chimney shafts
:;"3)’ vigibly in high winds. In the case of this bridge
¥ have something analogous to a line of tall shafts at

. e .
Qpanl;he total lateral pressure of the Win’d‘against the thirteen
ke of girders conatituting the elevated portion of the bridge—
—_ g the deduction for two of those spans being orily 227 feet
. ould be 1,103,300 1bs., without the resistance of the train.
0‘1;}?: @ will publish in our next number the statement of some
brig eWt)lrkm‘en who were employed in the construction of the
Stgi. Their evidence, if uncontradicted, would show that the
an  [TON Was extremely imperfect.

oad

intervals of 245 feet, with girders 27 feet deep reaching
from top to top, and opposing immense resistance to the
wind. Then we have the added resistance of the train,
and the overstraiaed piers give way, tumbling girders and
train into the torrent beneath.

‘We are indebted to Martineau & Smith's Hardware
Circular, published in Birmingham, England, for much
of the valuable information contained in this article,

D 1 < ]

INCOMBUSTIBLE WO00D,

M. M. P. Folbarri claims that he has discovered a method
by which wood of any kind can be rendered incombustible. It
becomes, as it were, petrified, without any alteration in appear-
ance. When intense heat isapplied to wood so prepared it chars
the surface slowly and without flame, but does not penetrate to
any extent, and leaves the fibre intact, whereby in case of fire,
the firemen would have no occasion to fear that the materials on
which they tread would give way beneath them, if this operation
had been undergone by the wood composing the staircases, floors,
etc. The following chemical compound is said to produce the
result ; Sulphate of zine 55 1bs. ; potash, 221bs. ; alum, 44 1hs. ; ox-
ide of manganese, 22 Ibs. ; sulphuric acid of 60°, 22 1bs.; water,
541bs. All the solids are to be poured into an iron boiler
containing the water ata temperature of 45 degrees C., or 113 F.
As soon as the substances are dissolved, the sulphuric acid is to
be poured in little by little, until all the substances are complete-
ly saturated. For the preparation of the wood it should be placed
in a suitable apparatus, and arranged in various sizes' (according
to the purposes for which it is intended) on iron gratings, care
being taken that there ig a_space of about half an inch between
every two pieces of wood. The chemical compound is then
pumped into the apparatus, and as soon as the vacant spaces are
filled up, it is boiled for three hours. The wood is then taken
out and laid on a wooden grating in the open air, to be rendered
solid, after which it is fit for uses of all kinds, as ship-building,
house-building, railway carriages and trucks, fence-posts, wood.-
paving—in short for any kind of work where. there is any
liability to destruction.

———— e

BARE BRICK WALLS—THEIR INFLUENCE ON HEALTH.

The New York T'imes of January 14th has the following: ¢ At
the meeting of the Board of Health, yesterday, a report was re-
ceived from Dr. E. H. Janes, Assistant Sanitary Superintendent,
in relation to an inspection of the recent additions to the new
Court House. Dr. Janes szys: ‘I found that the interior walls
consist of brick uncovered by plaster or paint, and thereby
present an -absorbing aud evaporaling surface, which in my
opinion, is detrimental to the health of those who daily occupy
these apartments. From its porous quality, brick readily ab-
sorbs not only air and moisture from the ground and atmosphere,
but animal vapors and impurities constantly escaping from the
lungs and skin of those confined between brick walls are alsc
absorbed and exhaled in turn with the regular changes and puri-
fications of the in-door atmosphere,

1 am aware that the experiments of Pettenkofer are cited as
an argument in favour of bare brick walls, on the ground that
air readily passes through them ; but persons holding these
views forget that animal impurities do not possess the diffusible
power of gaseous bodies, but on the other hand, adhere to porous
structures ; and while it may be claimed that foul air will, to
some extent, escape through the brick walls from an unventilated
apartment, the fact remains that air in finding its way through
the wall leaves most of it foulness behind, Bricks so exposed be-
come in time exceedingly filthy, and cannot be thoroughly
cleaned by any amount of sernbbing. I would, therefore, recom-
mend that the interior walls of these rooms be covered with some
material that will prevent the absorption and subsequent exhala-
tion of moisture and atmospheric impurities,” The report of Dr.
Janes was transmitted to the Surrogate, whose clerks occupy the
rooms referred to in the document.”

—p e PPt

IMMENSE WAGONS.—Three immense wagons, to be used in the
mines of Colorado, are being made in Chicago. The back wheels
are six feet three inches in diameter, and the tire is five inches
wide. The wagons, including box, are nine feet high. They
are each to be drawn by twenty yoke of oxen, and are capable of
cm‘rying ten tons each.
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Scientific.

PROF, TYNDALL'S LATEST WORD.

If asked whether science has solved, or is likely in our day to
solve, the problem of the universs, I must shake my head in
doubt. Behind and above and around us the real mystery of the
universe lies unsolved, and as far as we are concerned, is incap-

t able of solution. The problem of the connection of body and
soul is as insoluble in its modern form as it was in the pre-scien-
tific ages. " . .

Thero ought to be a clear distinction made between science in
the state ol‘g lLypothesis and science in the state of fact.

And, inasmuch, as it is atill in its hypothetical stage, tho ban of
exclusion ought to fall upon the theory of evolution. .

After speaking of the theory of evolution axplled to the primi-
tive condition of matter, as belonging to the im twilight of con-
jecture, the certainty of experimental inquiry is here shut out,

Those who hold the doctrine of evolution are by no means
ignorant of the uncertainty of their data, and they only yield to
it a provisional assent. . L L

In reply to your question, they will frankly'admit their ina-
bility to point to any satisfactory exYerimental proof that life can
be developed, save from demonstrable antecedent life.

1 share Virchow's opinion that the theory of evolution in its
complete form involves the assumption that, at some period or
other of the earth’s history, there occurred what would be now
called spontaneous generation. I agree with him that the proofs
are still wanting. I hold with Virchow that the failures have
been lamentable, that the doctrine is utterly discredited.

SOIENCE AND THE BIBLE.

The Christian Advocats says, in reference to the first of the
above paragraphs (‘* That there ought to be a clear distinction
between science in the state of hypothesis and science in the state
of fact”), that ‘no doubt there is that distinction, and no
doubt, either, that forgetfulness of this truth is the reason why
g0 many premature assaults have been made on the teachings of
revelation, in the name of science.” *Science, in the siate of
JSact,’ is no more antagonistic to the truths ot the Bible t‘}'xan one
ray of the solar spectrum is inconsistent with the other.

Tag THEORY OF EVOLUTION.

The Advocats further says : ** Prof. Max Muller makes the fol;
lowing strong point against Mr. Darwin's ¢ Theory of Evolution.
He insists that philology points out the real specific difference
between man and the lower animals, It erects a barrier which
has never been passed. He says: ‘I cannot follow Mr. Darwin,
because I hold that this question is not to be decided in an ana-
towmical theatre only. There is, to my mm‘d, one dnquulty
which Mr. Darwin has not sufficiently appreciated, and which I
certainly do not feel able to remove. There is, betwegn th'e
whole animal kingdom oun the oue side, a}ld man, even in his
lowest state, on the other, a barrier which no animal has ever
crossed, and that barrier is language. By no effort of the under-
standing, by no stretch of imagination, can [ explain to myself
how language could have grown out of anything which animals
possess, even if we granted them millions of years for that pur-

pose.”*’

7

ANTIQUITY OF OUR EARTH.

In orthodox France, where the English theories of Darwin,
Huxley, Spencer, and other savants of that.class scarcely find
any support, and where the opening address of the President of
the Association for the advancement of science was in such strong
contrast with the rationalisti: ideas of t{xe President  of its
English prototype, the British association, is at last awakening
to the light of scientific deductions, and fairly on the road of
progressive thinking. This lately became evident at the meeting
of the Geological Society of Paris. Here M. Blaudet read a
paper on the antiquity of our planetary system, giving it an age
‘quite different from the theological 'doct.nuq pl:evm_lmg especially
'{n France. The French papers, while publishing it, remark that
ithe ideas of M. Blaudet have the advantage over the theologicsl

thotions, and of being at the same time more explicit, more

{ration d mors calming to the mind.
Ent;{n ;%a:x&etnl‘:)lds, with Kant and La Place, that when the

iplanetary m condensed from a nebular condition, it left
:&auegabrzh?zﬁhich did not gravitate to the centre. These are the
‘pladets ; Venus, Mercury, and the earth have no other origin,
‘and this fact he considers beyond dispute. He says farther :

“Our earth went, during its course in space, through six

periods : 1st. The chaotic period—absence of all vegetable and

 animal life. 2ud. Carboniferous period-—the era of the immense

vegetable growth, which absorbed the carbonic acid from the air,
and the products buried during successive convulsions of the
earth, extended through various zones, as well under the equator
as near the poles. 3cd. The cretaceous period. 4th. The eocene
eriod. 5th. The nuocene period—the primitive vegetation
eaves the poles, which cool down to bolow the temperature
necessary for life ; at the same time nature, more choice in its
products, gives birth to animals more and more perfect. 6th.
The last or quaternary period, is that in which we now live.

“‘ The continuous condensation of the sun is alone sufficient to
explain how it has been able to furnish the prodigious quantity
of ieat which it has radiated into space. The calculations have
been made : If it condense only enough to diminish its apparent
diameter one second of an are, it generates an amount of heat
equivalent to that which it emits in 18,000 years.

‘‘ In the beginning of our earth’s existence, it rolled through
a space of fire, the sun’s heated gases were extending bsyond her
orbit. The sun had then, as seen from the earth, a diameter of
180°; this slowly became reduced to 47°, pext to 22° next to
89, and finally to 2° apparent diameter.

“* Then the quaternary period began ; the poles commenced to
cool, and only the tropics received heat enough to sustain the
luxurious vegetation of the former periods.

““ The radius of the sun, says M. Minot, director of Le Jour-
nal du Ciel, (Journal of the Heavens,) from which I borrow
these astonishing calculations, is at present to us 16 minutes or
960 seconds of an arc ; its density is 0,955, (less than water,
which is 1,000,) 5} times less than the density of the planet
Mercury. Supposing that the sun obtains a crust as soon as by
continued contraction it has obtained the same density as this
planet, aud when it, therefore, has become 54 times smaller its
radius will be 1# times less, or 9 1-7 minutes, or 548 seconds.
Its radius will then be able to lose 412 seconds on the diameter,
824 seconds before we will cease to roceive the same heat as to-
day, at the rate of 18,000 years per second of radius or about 15,
000,000 years. From 16 minutes to 1 degree there are 44 minutes
or 2,540 seconds ; there are, therefore, 2,650 times 18,000, or
nearly 50,000,000 years that the earth is in a condition to be
inhabitable.

¢ The ntiocene period, or the time when the tropical flora pre-
vailed on the tops of the Pyrenees and Alps, and at the poles,
when the sun was 3°, or 180 minutes, or 10,000 seconds larger,
we go back 194,000,000 years before 244,000,000 years. Paris
had, even later still, a tropical temperature, and the eocene
period existed 250,000,000 years before that time, or about
500,000,000 years previous to the present day.

*¢ But the carbonaceous era coasists of 777,000,000 years more,
making together about 1,500,000,000 years.

* The earth separated from the contracting planetary nebula
some 4,300,000,000 years before, making, as a total for the time
of its independent existence, about 6,000,000,000,%vears.”

This caleulation appears to bring the existence of our earth
only ome milllon times longer than the Biblical theologians are
trying to make it. )

e QO eeeas.
MARVELS OF MAN.

While the gastric juice has a mild, bland, sweetish taste, it
possesses the power of dissolving the hardest food that can be
swallowed ; it has no influence whatever on the soft and delicate
fibres of the living stomach, nor upon the living hand, but, at
the moment of death it begins to eat them away with the power
of the strongest acids.

There is dust on ses, on land ; in the valley and on the moun-
tain-top ; there is dust always and everywhere ; the atmosphere
is full of it ; it penetrates the noisome dungeon, and visits the
deepest, darkest caves of the earth ; no palace door can shut it
out, no drawer so ‘‘secret’’ as to escape its presence ; every
breath of wind dashes it upon the open eye, and yet that eye is
not blinded, because there is a fountain of the blandest fluid in
nature incessantly emptying itself undsr the eyelid, which
spreads it over the surface of the hall at every winking and
washes every atom of dust away ; but this liquid, so mild, and
so well adapted to the eye itself, has some acridity, which under
certain circumstances, becomes so decided as to be scalding to
the skin, and would rot away the eyelids were it not that alon
the edges of them thers are little oil manufactories, which sprea
over their surfice a coating as impervious to the liquids neces-
sary for keeping the eye-ball washed clean, as the best varnish
is imperviouy to water. .

The breath which leaves the lungs has been so perfectly di-
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| vested of its life-giving properties, that to re-breathe it, unmixed
| With other air, the moment it escapes from the mouth, would
cause immediate death by suffocation, while if it hovered about
U8, & more or less destructive influence over health and life
would be occasioned ; but it is made of a natare so much lighter
than ‘the common air, that the instant it escapes the lips and
Rostrils, it ascends to the higher regions above the breathing-
Point, there to be rectified, renovated and sent back again, re-
flete with purity and life. How rapidly it ascends is beauti-
ully exhibited any frosty morning.
But fouland deadly asthe expired air is, Nature, wisely econo-
Mical in ali her works and ways, turns it to good account in
.18 outward passage through the organs of the voice, and makes
! ,‘t‘f it the whisper of love, the soft words of affection, the tender
'_‘?nes of human sympathy, the sweetest strains of ravishing mu-
1e, the persuasive eloquence of the finished orator.
a well-made man be extended on the ground, his arms at
Tight angles with the body, a circle, making the navel its cen-
, will just take in the head, the finger-ends and feet.
beThe distance from *“ top to toe” is irecisely the same as that
tWeen the tips of the fingers when the arms are extended.
" Che Jength of the body is just eix times that of the foot ;
th ile the distance from the edge of the hair on the forehead to
e end of the chin, is one tenth the length of the whole
8tature,
o Of the sixty-two primary elements known in nature, only
n‘f teen are found in the human bedy, and of these, seven are
‘nemhc. Iron is found in the blood ; phosphorus in the brain ;
Mestone in the bile ; lime in the bones, dust and ashes in all.
ournal of Health. E

RECENT RESEARCHES IN THE POLARIZATION OF LIGHT.

th;:l'&day, in 1845, made the important discovery that bodies

on h (like glass or water) have ordinarily no particular action
fin Polarized light, rotate the plane of polarization when in-
menced by strong electric or magnetic forces. Many experi-
®uters have since worked in this field, and it has been proved
m t ot only in solids and liquids, bat in gases also, an electro-
Mﬁnetw rotation of the plane or polarization may be effected.
Acad, Kundt and Rontgen have recently described to the Munich
in themy experiments by which they prove such rotation, even
he 18 lpss easily condensed gases, hydrogen, oxygen, atmos-
g‘h te ajr, carbonic acid, and marsh gas, and measure its amount.
ly ie“ method consisted essentially in compressing the gas strong-
2 2 copper tube with glass ends, through which a beam of
toil Tized lime light was passed, the tube being surrounded by a
h"_ wire for passage of the current. For certain reasons the
nd. 2¢r and analyzer were placed within or between the glass
I Polar; of the tube, and consisted of tourmaline plates. The
! 'ithltz" end of the tube was fixed, while the rest of the tube,
| of Nhhp analyzer, could be rotated about its axis, The amount
'ider;bnoq of the plane of polarization was found to differ con-
indey ly in the different gases, and to be greater, the greater the
tity thm refraction. In one and the same gas with varied den-
a . 8mount of the rotation is proportional to the density.
Mg, ¢ (eresting question cennegted With such researches is that
Zatigy e possible influence of the earth’s magnetism on polari-
of light of the atmosphere. Some time ago, M. Henri
1;8:%“;“0! made a striking experiment, in which, a beam of
tabe ~2¥ing been polarized by successive reflections through a
| wag i‘:’“hlnmg salphide of carbon, it was found that if the tube
tion l';he plane of the magaetic meridian, the plane of polari-
Whey ad not the same position when one looked northwards as
"slesone looked southwards; bnt if the tube was at right
| Wheyy, to the magnetic meridian, the plane had the same position
":f one locked east or west, and its position was midway
d g D those in the two other cases. This seemed to indicate
‘ ‘gﬁehc rotation of the plane under the earth’s influence.
Mg 7 Becquerel hes made numerous observations on
he f ric polarization in regard to the earth’s magnetism.
the .I"u:ne of this polarization should coincide with the plane of
%, (a plane, ¢. e., passing through the sun, the point looked
at the observer's eye), when the sun’s plane is vertical,
th  no distarbing influence. Now, looking at a point
i ® orizon north or south, or better, near the wagnetic
| tion jg 1" when the sun’s plane is vertical, the plane of polariza-

| ang ¢ found by M. Becquerel to be deflected by a small angle,
the
Undey

Coincidence of the two planes never occurs till after the

,':' the sun.« It is exactly as if the plane of polarization

: ”f‘”‘noent @ rotation, always in the same direction (which with
Totation l::o the axis of rotation of the earth is direct), and this
"R M. Becquerel attributes to the earth’s magnetism. In

;
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the region at right angles to the magnetic needle, the rotation
was found to be nil.

e el e

LUBRICATING BEARINGS. ;

It is impossible for & bearing to ran cool until the bigh places
are reduced so that there will be a uniform film of unguent
between the two surfaces. It isa custom for purchasing agents,
snd in some cases for practical men, when ordering oil, to men-
tion simply * lubricating oil,”” without specifying the kind of
bearings for which it is to be used. The latter is a very essen.
tial point. Frequently, when the oil is received, it is found to
give very poor satisfaction, and some of the bearings are found
to run hot. Under these circamstances, the oil is generaBy
charged with.the fault, when, in reality, the fault has beer in
giving the order. A good lubricant for small, close-fitting, fast.
running bearings must be of & very fine quality, and have a light
body, in order to distribute itself between the close-fitting sur-
faces. Such a lubricant is entirely unfit for large bearings,
where more body is required to carry the heavy weight which is
placed upon them. It is the practice in most shops to use the
same kind of lubricating oil for all the machinery, which, when
properly considered, is both unreasonable and extravagant, for
the reason that a bearing, when improperly lubricated, is worn
away much faster than it would otherwise be, and on fine ma-
chinery the lost motion in the bearings requires frequent atten-
tion.

k4 — e A~

CoNCERNING THE MEMORY.—The Medical Press and Circular
gives some entertaining statistics of memory from M. Delaunay.
The inferior races of mankind, such as negroes, the Chinese, ete.,
have more memory than those of a higher t{pe of civilization.
Primitive races which were unacquainted with the art of writin
had a wonderful memory, and were for ages in the habit of handg-
ing down from one generation to another hymns as voluminous
as the Bible. Prompters and professors of declamation know that
women have more memory than men. French women will learn
a foreign language quicker than their husbands. Youths have
more memory than adults. It is well developed in children,
attains its maximom about the fourteenth or fifteenth year, and |§
then decreases. Feeble individuals of a Jymphatic temperament
have more memory than the strong. S8tudents who obtain the
g)rize for memory and recitation chiefly belong to the former class.

arisian students have also less memory than those who come
from the provinces. At the Ecole Normals, and other schools,
the pupils who have the best memory are not the most intelli-
gent. The memory is more developed among the peasantry than
among the laity. 'The memory remains intact in diseases of the
left side of the brain, and is much affected in those of the right,
from which it may be inferred that therightside is more the seat
of this faculty than the left. From a physiological point of view
memory is diminished by over-feeding, by physical exercise, and
by education, in this sense, that the illiterate have potentially
more memory than those who know how to read and write. We
remember, moreover, better in the morning than in the evening,
in the summer than in the winter, and better in warm than in
cold climates.

CHLORATE OF PoTAsH FROM THE DEAD 8EA.—Chemical an-
alysis having long ago shown that the waters of the Dead Sea in
Palestine are rich in chlorate of potash, a company has been
formed, and already commenced operations, to extract this salt
from its waters. It is stated that in this way chlorate of potash
can be obtained 80% cheaper than by the cheapest process thus
far known ; and as there is an increasing demand for thissalt, it
is a safe and profitable investmant. In order to save fasl, which
is scarce in those regions, the works are keptin the most astive
operation during the dry season, when the water is low and the |
River Jordan does not dilate them mach, the water level vaﬂng ’
considerably, aud consequently the eancentration. This body B
of water, of course, contains the soluble ingredients from the '}
heights surrounding the whole water-shed, of which the rains
have made a lye, and solar evaporation has concentrated in that
sea. w

Ema1L INk.—The drag house of Louis Mauller, in Laipsie, has
Pnt on the market colored inks which may be used for w. ting
abels on glass, porcelain, ivory, marble, mather-of-paarl, an
metal. The writing is done with a goose quill, and, when dry, |
adheres 8o firmly that it cannot be removed by any liquid. [
Four different colors ave mada—black, white, red and blue.— W
Drog. Zeit.
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“‘ealled & germ, 88 well as the living

implies reproduction,

‘various masses of bioplasm into which the ovum
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DISEASE-GERMS,

An address delivered at the Anniversary Meeting of the S8an Frauncisoo
Medical Society, November, 1879, by J. H. WYTHE, M.D., Professar of
Histology and Miorosoopy in the Medical College of the Pacific.

In addressing this medical association, so largely representative
of the scientific learning and culture of the most cosmopolitan
city in the world, I am not vain enough to imagine that I can
present any new theme, uor that I can better elaborate an old
one than many of those who listen to me. I deem it an honor
and a token of your confidence, to have been appointed your
orator at this annual meeting, and can trust to your generosity
to overlook whatever may seem immature or imperfect in my re-
marks.

In selecting a topic of general interest to the profession, rather
thaa one which would tempt me to indulge in vague generaliza-
tions gr eulogies respecting medical progress, I am following a
custom of some of the leming scientific associations of Europe
and America, and not unusual here—a custom both useful and
appropriate. .

he theme I propose is that of Disease-Germs, & subject so in«
fluential in etiology as to have quickened many fertile imagina-
tions, from the days of Varro and Columella to the present,

.although it has also led to valuable practical results. If, in the

light furnished by the recent advances of biology, I can dissever
the romantic and imaginative from the trae, so as to indicate the
real importance of disease-germs among the materics morbi, 1
shall have accomplished much.

Every agency of nature outside of the bodily organism, and
every activity of body and of mind within the living structure, is
capable of becoming a cause of disease, as soon as it disturbs the
normal current of life, so that the number of causes is practically
unlimited. Of all the causes of disease, the most difficult to iso-
Jate and investigate are those which produce what are known as
miasmatic and contagious, or infectious, diseases—diseases which
ay be diffused through the air or water, and those which spread
from one person to another.

Formerly infectious diseases were regarded as products of
gaseous chemical action—so-called ferwmentation—or zymotic
diseases ; but more recently they have been considered to be
each the result of a virus, in all probability specitic; or a
special poisonous substance has been imagined for each disease.
The discoveries of the last few years have tend-d still further to
isolate the causes of this class of diseases, and the theory of con-
tagium vivum has found very general acceptance. In other words,
the belief is now very general that the causes of contagious affec-
tions, and, perhaps, also of miasmatic diseases, are living, or
organic, causes, so that these derangements are net merely the
physical or chemical result of the action of inorganic matter.
From this view it is but a step to the germ theory of disaase.

Under the general title of disease-germ, two distinct theories
claim consideration : 1. The theory of vegetable parasites in the
blood, generally fungi, and of this class most commonly the
various species of Bacferiaz. This has been very elaborately
worked out by the German pathologists, and has been favorably
regarded in other countries since the publication of the observa-
tions of Pasteur, Salisbury and others. 2. The germ theory of
Dr. Lionel S. Beale, who considers that * the particles concerned

n the propagation,of contagious diseases are allied in constitution

to the living matter, or bioplasm, of the organism,” and
¢ derived by uuinterrupted descent from the bioplasm, or living
matter, of an organism, which at an antecedent period may Lave
been perfectly healthy.” _

The definitivn of a germ given bf Dr. Beale is identical with
what modern biology terms a cell, or the elementary unit of
living beings. 1tis simply a piece of bivplasm, “a particle of
living matter, which has been detached from already existin
living matter.” ¢ The living particle which sprouts from a cell
.of the adult plant er organism, and is then detached, may be
rticle formed in the ovum,
or the living matter in the oyary, from which the new being is
evolved.”. It is evident that this meaning to which the term
“germ” is restricted is a special meaning, and, so fer as it

is limited to the multiplication of similar

cells, and not of individuals, as in the case of the ovum. The.
of man or of

the higher animals subdivides, are exact count.emarts of each:
other, so far as external appearance and' chemical cemposition
are concerned, but they differ greatly in power. Some pro-

duce glands ; some, muscle; others, nerve, bone, vessels, etc,

The: powers of these bioplasts, once lost, can never be regained,
although they may continue to live and be neurished, and
multiply even more actively than before. Indeed, observation
shows that degradation in power is generally associated with
increased rate of growth and remarkabffae vitality, as in the rapid
growth of embryonic cells in new formations, ete.

‘* Abnormal cells cannot be regarded as parasites upon healthy
cells, although many forms ot abnormal bioplasm, like pus,
cancer, etc., may be transferred from animals to man, or vics
versa, and grow and multiply.”

*“If such bodies as mucous corpuscles, pus corpuscles, cancer
cells, tubercle cor.;‘mscles and disease germs generally, be termed
parasites, the nails, or hairs, or glands or limbs might with
equal propriety be regarded as of this nature.”

The following resume of Dr. Beale’s theory is from his work
entitled, ‘‘ Disease-Germs ; Their Nature and Origin,” a work
which will well repay careful perusal. The most recent biological
researches have armost uniformly tended to confirm the state-
ments made in it.

““The minute contagious bioplast is less than the 100,000th
of an inch in diameter, and often 8o very clear and structare-
less as to be scarcely distinguishable from the fluid in which
it is suspended. Such a minute particle may readily be trans-
ferred from the affected organism to aun apparently sound or-
ganism. It may be carried a considerable distance from its source
without losing its marvelous power of causing in the organism
invaded a series of changes resembling, and often in very
minute particulars, the phenomena which have occarred in the
organism from which it was derived.

“And it is established that there exist different kinds of
contazious living bioplasm, each capable of occasioning specifis
phenomena which distinguish it. The poison of small-pox will
produce small-pox, not ty%hus fevet, or measles, etc., nor will
any of _these. produce small-pox. Without, therefore, pretend-
ing to identify the actual particles of the living bioplasm of
every contagious disease, or to be ablp to distingnish it positively.
from other forms of bioplasm, health# and morbid, present in the
fluids, on'the different free surfaces, and the tissues, in such vast
numbers. I think the facts and arguments I have advanced.
prove: first, that the contagious virus is living and growing
matter ; secondly, that the particles are not directly descended
from any form of germinal matter or bioplasm of t{e organism
of the infected animal, but they have resulted from the multi-
plication of particles introduced from without ; thirdly, that it
13 capable of growing and multiplying in the blood ; fourthly,
that the particles are so minute that they readily pass through
the walls of the capillaries, and multiply freely in the intes-
tines, between the tissue elements, or epithelial cells; and
lastly, that these particles are capable of living under many
different conditions—that they live and grow at the expense 0
various tissue elements, and retain their vitality, although the
germinal matter of the normal textures, after growing and mul"
tiplying to a great extent, has ceased to exist.’ 1

These views Dr. Beale elaborates with great force and
plausibility. He admits that myriads of vegetable organisms
microscopic fungi and slgae of different kinds, and their germ$
may enter the human body, and are actually seen in the flui
and tissues of the higher animals duriug life, but he claims
that all atterpgts to demonstrate constant species of bacteria, T¢-
presenting different contagious diseases, have completely failed ;
that the beneficial action of Mr. Lister’s antiseptic treatment
of wounds is traceable to the influence of carbolic acid upo?
the growth of bioplasm, and that the virulence of the poiso®
in cases of dissection-wounds is greatest before putrefaction an
the development of bacteria—the real virus losing its powe
soon after bacteria a pear. He states that those diseases which
are known to depend upon the growth and development of
vegetable organisms are local affections, not involving the
blood, and that very few morbid counditions depend upon fungh
whose germs multiply in textures already deteriorated, rathef
than in tissues previously healthy.

On the other hand, recent bio]y;gy has shown that the apimé!
and vegetable bioplasm have similar endowments as to nutri’
tion, growth and reproduction. In the vegetable, or fune®®
cell, the bioplasi is imprisoned in a cell-wall of celluloﬁ
while in the animal it may be either free or encased in forms

el ol e v s
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material of different kinds. As to the fungi, it has been qu!
satisfactorily shown that they are the exciting and essential cat®®
of both fermentation and putrefaction. They form a very exte?®”
sive class of primitive organisms, which have so many peculis™.
ities that some have been led to regard them as different fl"’“;
both animals and vagetables. They look like vegetables, b "
feed as animals. They have no chlorophyl), as the gre®
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vegetables have,‘and which enables them to break up carbonic
acid. Light is not essential to their activity, as it is to that
of green vegetables, and they are incapable of assimilating in-
Organic fomf,e but require organic substances for their support.
Lhe bioplasm of some kinds of fungi has ammdoid movements,
e other primitive forms of life, yet their principaloffice
Seems to be to break down and restore effete organic material
the inorganic world. The excessively minute and almost
Vapor.like sporules of fungi float abeut in the atmosphere in
Countless numbers, only waiting for a fitting soil in which to
8Tow. Ag long as there is mo refuse matter to be removed
€38 scavengers are unemployed, but the smallest quantity of
ecaying animal or vegetable matter left exposed, becomes
Covered with spores, which develop with astonishing rapidity.
_Scanty number of spores, only to be detected hy careful research,
Will ina few days, and sometimes in a single night, give birth
myriads, to repress or remove the nuisances referred to. When
the offal diminishes, fewer of the spores find soil on which to
8erminate, and when all is consumed the active legions return
0 their latent or undeveloped state. Like Milton's spirits
* 80 thick the aery’crowd

Swarmed and were straitened, till the signal given,
Behold & wonder; they bat now who seemed

In bigness to su: earth's giant so!
Now‘“;:u than amut dwarg.l# n .

Many of the most simple forms of fungi have been shown by
Tecent investigations to ge imperfectly developed states of other
:geclea_ The Torula cerevisiee, or yeast plant, whose growth is

8 cauge of fermentation iu solutions of sugar, and various forms
9f Bacteria which cause putrefaction in animal substances, appear
but varieties, or stages in the development of some of the

;“ld& On account of this polymorphism, or assumption of dif-
i:“nt forms, in the life history of these organisms, their study

very difficult. Those generaand species which are of most in.
¢ Test in pathology and etiology, may be however provisionally
ed as follows, after Wagner: (Manual of Gen. Path.)
orl Dust, or Germ-Fungi (Condomycetes). These consist of single,
eeul°°‘°1y connected spores, which sometimes develop a my-
um, or filament, from which other spores are formed by
®onstriction.
( Tguﬂ‘;)belong the ** rust * of grain (Uredo), and the yeast-fungi
eon: Filamentous Fungi (Hyphomycetes). In these the mycelium
. Dsists of lengthened tubes, often branching in elegant figures,
ud bearing spores. .
The ¢ molds belonging to this order, as the Penicillium, or
b'mmon fruit mold ; Aspergillus, club-mold ; and Mucor, with
der.like fruit on the mycelium. Here also are placed the
in gi found in various diseased states, as that of the muscardine
m:‘lk-worms (Botrytis bassiana), the potato-disease (Fasisporium
di“"'f). the grape-disease (Oidium Tuckers), and the fungi of
ases of the skin and mucous membranes, as the T'ricophyton
l'e'.“""" ans, found in ringworm, mentagra, etc. Achorion Schon-
fu”m" or favus-fungus, Microsporon Audonii, Microsporon
*fur and Oidium albicans, or thrush-fungus. )
fo IL. Cleft-fungi (Schizomycetes). Here are placed the various
~OTms of bacteria :
18t group, Globular bacteria.
'm' genus, Micrococcus. These are globules or oval cells, some-
8 united into bead-like filaments, or rounded masses. They
m, Sometimes seen in ammoniacal urine, and are regarded by
p;:y_ a3 “ferments of contagion,” and the cause of diphtheria,
Tolg, ete. .
2nd group, Rod-like bacteri.
Bd genus, Bacterium.
tion ey are of short cylindric form, and have spontaneous mo-
e B, termo is the ferment or cause of putrefaction.
Creag; group, Filamentous bacteria, Elongated cylinders, in-
ing by transverse division.

in g reus, Bacillus. Straight filaments. B. anthracis is found
f‘nmne of the spleen.
fying | o0US, Vibrio. Wavy filaments, seen generally in putri-
. ’;8 solutions. ,
b group, Serew-bacteris.
the't“tc.“ﬁy'Spiroohwta. S. plicatilis is found in tartar from

e Oonus, Spirilium. Spiral shorter then the last. In thi

nltnf also may be placed the Leptothriz buccalis ; long, slender
T s from the mouth, ete.

Principal argument in favor of considering fungi as the

Riven b8°l‘ms of contagious and miasmatic disorders, are thus

thig Y Prof. Liebermeister in Ziemssen’s Cyclopedia. ¢ In

Connection thers are facts of considerable importance,

.thoroughly.

which have been furnished by recent investigations into the
nature of many contagious diseases in animals and plants. The
contagious diseases of the silk-worm, which have been a'souree’
of 8o much danger to the silk-worm culture, have been proved to.
be_parasitic, and the history of the parasite has been followed.
In flies and many other insects, we have known
similar epidemics of a parasitic nature to have taken place. ‘

* The epidemic and contagious diseases of the higher classes of
cultivated plants, such as the Xotato disease, the gr?evino
disease, the ergot of grain, and others, all are derived from
fungus-growth. The question, too, on which for a long time
opinions were divided, as to whether the fungus were the
cause, or only the consequence of the disease, has been answered
by the botanists with unanimity. Where the development of
the fungus had been thoroughly examined, they reported that
ic was the sole and sufficient cause of the disease. |
evident, too, that the further the progress of investigation ad-
vances in human pathology, and the more frequently low organ.
isms are shown in diseases, the more prominently will this ques-
tion urge an answer.”

Prof. Wagner, of Letpzig (Gen. Pathology, p. 108), while
acknowledging his belief that many important affections are
caused by fungi, confesses that the subject is yet involved in
much obscurity and doubt. Hesays: * Notwo observers have,
concerning the same disease, reached the same results ; the specifie
fungus of one is disavowed by another, etc; but in spite of all
that, much is yet to be expected from the farther cultivation of
this field, with respect to-the etiology, ete., of many diseases.”

The fact that * filtration of putrid fluid through porus porcelain
under pressure deprives it simultaneously of its offensive smell,
poisonous action, and power of generating bacteria,” proves that
the infectious quality does not reside in the fluid, but in what is
contained in the finid —Essay on Discase-Germs, by B. 4. Watson,
M. D. Now in the fluid of the small-pox vesicle, in the blood
and secretions of animals suffering from the cattle-plague, and
in the products of other contagious diseases, Dr. Beale hus found
multitudes of rapidly growing bioplasts, and his statements have

' been fully confirmed by subsequent research, Dr. Salisbury and

others find bacteria and other fungi in malarial and contagious
affections. Each considers he has found the - true comtagium
vivum. But may not both be true? The fungi, as well as all
living things, spring from bioplasm, and may have their share
in producing disease as well as the degraded bioplasm of the
human tissues The latter must be a frequent cause of disease.
There can be no doubt respecting the propagation of purnlent
opthalmia or gonorrhea by the germs, or lencocytes, which are
transferred from one mucous membrane to another. *‘ A single
epithelial eell may carry multitudes of active %articlea of syphilitio
goison, one of which introduced into the blood or lymph of &

ealthy person would probably grow and multiply, and give rise
to pathological changes characteristic of, and quite peculiar to
this particular poison.”” When we remember that these particles
are excessively small, although alive ; that they may continue to
grow outside of the parent organism, and acquire by the abnormal
conditions of their growth new and virulent properties; that
when dried, and in a state of dormant vitality, they are sufficient.
ly light to be carried bi air currents to great distances ; and that.
on contact with warmth and moisture, and especially with secre.
tions similar to those whence they originate, they will at ouce
begin to germinate and multiply ; all the reasonable conditions of
contagium vivum are fully met. On the other hand, the known

roperties possessed by fungi, of exciting fermentation and putre.
action, forbid us to suppose that their presence in considerable
numbers in animal fluids is of no moment. Secondary infections,
if not primary contagions, must be regarded as the probable result
of the presence of these organisms. »

The question of the stpontaneom generation of germs is largely
disposed of by either of the theories referred to. Besides, the
careful experiments of Pasteur have fully shown that air filtered
from its germs by cotton-wood may be admitted to fluidsin which
all germs have been destroyed, and no living organisms will a]
pear in them. The experiments of Prof. Tyndall with air
so pure that a brilliant ray of light shows no suspended germsin
it, and in which no infusorial organisms occur, although abundant
in common air, establish the same theory. Messrs. Dallinger
and Drysdale have also shown that some germs will resist a heat

of 800° Fah.,which accounts for infusoria in some boiled infusions.
So that we may regard it as a settled axiom of modern science
1‘;’1;91: every living being originates trom a previously living

ing. ‘

On either the bioplasmic or the fungoid theery of disease.
the practical utility of Lister’s antiseptic treatment in
The recent ao-

germs, :
surgical operations finds a rational explanation.

It is clearly.

——
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| counts published by Dr. Keith, of Edinburgh, of the application
‘1 of this treatment to ovariotomy, prove how great an improvement

bas been made in this direction. Increased skill, and special care
in opersting, have deubtless much to do with the result, yet the
fact remsins that graver cases may be successfully treated with
the use of carbolic acid spray and carbolized diessings, than s
prudent surgoon would have undertaken at all otherwise.

Dr. Beale's bieplasmic theory illustrates the good effects of the
sulphites, and especially of the sodium sulpho-carbolate in
zymotic diseases, plhne used the latter in 20 gr. doses three
times & day in some cases of cancer, and have thought it had
somo influence in srresting the growth of embryonic abnormal

bioplasm. In some cases of diphtheria and scarlatina maligna
it was of undoubted benefit. [t deserves a more extended and

careful trial. . . vy
"I need not do more than remind you, in closing this brief re-
view of the subject, of the importance of obtaining accurate
information cting it, by carefu} observation; to stamp out
pyemia, hospital gangrene, erysipelas, and similar affections by
antiseptic treatment, and to so learn the cause of production and
propagation of disease germs as to be able to adopt a course of
! ulﬁic hygiene which shall neutralize the risk of communities
esing decimated by pestilent scourges, like cholera, or typhoid,
‘ and malarial fevers. S8uch are the results which may be ex-
| pected by the attainment of positive truth upon this subject.
| So desirsble a consummation is worth years of pains-taking study
and experimentation, and the physician who succeeds in this

direction will have earned the gratituds of succeeding ages.

—————

DEEP-SEA 80UNDINGS,

Great difficulty is mev with in taking deep-sea soundings by
ordinary methods when there are strong undercurrents, owing to
the fact that the line is carried away by the currents to such an
extent that the leni}h of line paid out affords no measure of the
actual depth, 8r. Henrique de Lima has recently devised an ap-
paratus to remedy this defect, a description of which was
recently read by that scientist before the Lisbon Academy of
Sciences. The apparatus appears to have some valuable features.
It is based on the effacts of atmospheric pressure, and consists of
s cone of sheet copper, having for its base a diaphragm of the
same metal, which screws into the bottom of the cone so that it
may be readily removed when necessary. In this movable base
there are six small holes, which allow the ingress of the sea to the
interior of the cone ; and to the centre of its upper surface there
is soldered a small vertical wire of pure silver, which occupies
the axis of the oone. . .

To prepare the apparatus for use the silver wire is moistened
with nitric acid, which resultsin the production of a thin film of
nitrate of silver. The base being screwed on, the cone if sus-
pended by means of a ring at its apex, and sunk by means of two
separate woights or atones suspended by cords or chains depend-
ing from three rings attached to the perimeter of the cone. To
insure a vertical position to the apparatus, and to prevent it from
being easily tarned from its course,  small float is attached just
above the suspension ring at the apex of the cone. As the ap-
paratus sinks into the sea the water penetrates into it through the
orifices in the diaphragm and gradually rises in proportion as the
pressure increases during the cescent. The salt water acts on
the thin coating of nitrate of silver on the wire, and turns it

rfectly white by the production of chloride of silver as far as
immersion has tuken place. By this means it is determined to
what height the water has risen in the cone, and consequently
what the pressure has been; and from these data the depth to
which the instrument has descended is easily determined by
simple formule. The author suggests that by suspending the
lower weight by means of an apparatus which would detach it
on striking bottom, the apparatus would ascend to the surface
of itself, tgus dispensing with the use of a line.

Another device has recently been brought before the Geographi-
cal Society of Berlin, which is not only designed for indicating
the denth of water, but also its current-direction and tempora-
ture at any particular depth. This instrument consists of a brass
box hermetically closed, and having attacked to it an apparatus
resembling a vane or rudder. Within this box a thermometer
and a magnetic needle are contained, behind each of which is
placed sensitive photographic paper, and in front of each of
which is a small nitrogen vacuum tube, The box also contuins
a small induction coil, When the apparatus is lowgred to the
required depth, the rudder causes it to take s direction paraliel
to the current there existing, and hence a definite direction with
reference to the needle within. The thermometer soou acquires
the temperature of the water outside, and becomea stationary.

T T e e e e S

At this instant an electric current is sent to the box, which, by
means of the induction coil inside, lights up the little nitrogen
tube, the violet light of which, photogrupgica“y very intense,
gn'““’ in about three minutes, the position of the needle and the

eight of the mercury column upon the prepared paper. The cur-
rent is’ then intermitted, the apparatus raised, the photographic
tracing fired, examined, and placed upon record.

NOXI100U8 VAPOURS AND SMOKE.

Some highly successful experiments have been made for
depriving smoke of its deleterious compounds. Sulphurous acid
and carbon or soot, it is proved, can be completely scrabbed out
by a mechanical process. The smoke, in its way to the chimney
is intercepted by two or more wooden racks ; between these are
dash wheels, which, as they revolve rapidly, throw water from
a tank beneath in a fine spray over the racks ; the smoke from
the furnace is drawn through the chamber by the action of a fan
driven at high speed. In the model showing the experiment,
the liquid consisted of a solution of soda, which so completely
absorbed the sulphurous fumes from burning brimstone that it
was possible to inhale the air from the exit flue. Equally effec-
tive was the apparatus when turpentine, about the most fulig-
inous of combustibles, was burned. After its smoke had been
washed in the model apparatus, a sheet of white paper was not
soiled by exposurs to the vapor—no longer smoke—of the flue
corresponding to the chimney.

At this stage of the inquiry one cannot say if the experiment
shows that erection on large premises will pay, cr will altogether
act in certain cases, but the experiment with the model, and the
subsequent demonstrations of practical use in the chimuney of a
furnace consuming 50 tons of coal per week, proved the test a
complete success. In the latter case a striking proof that the
apparatus clears the products of combustion from soot congisted
in first placing a piece of wetted linen in the ordinary furnace
chimney when it presented an inky aspect in about half a min-
ute ; a similar piece held in the flue from the washing apparatus
was scarcely soiled.

—————e PP e

WonNDERS OF THE TELEPHONE.—Capt. John E. Greer,U. S, A.,
shows how the flight of projectiles can be measured by the tele-
phone, as follows : Hitherto the accurate determination of the
time of flight of small arm-projectiles has been practically im-
possible at long ranges, owing to our inability to see them strike,
even when firing over water. The discovery of the telephone has
opened up to us a simple a3 well as novel means of obtaining the
time desired, and has also afforded us the means of verifying the
formulas by which these times were formerly deduced. In these
experiments two telephones provided with Blake transmitters
(s form of Edison’s carbon telephone) wero used. One was placed
within a fow feet of the gun and left open to receive and trans-
mit the sound of the discharge. The other was in the shelter-
proof, which was about thirty feet in front of the Fight edge of
the target. A stop watch, beating fourths of a second, was used
in connection with it. The telephone being at the ear, the ins-
tant the sound of the discharge was received at the target the
watch wag started, and, on the bullet striking, was stopped. A
mean of a large number of observations which rarely differed
more than a quarter to half of a second from each other, gave the
time of flight. The velocity of sound may be readily obtsined
with the telephone in the same manner.

THE AUDIPHONE, which, from recent accounts of its perfor-
mances, bids fair to become a valuable instrument in assisting
the deaf, is said to have been discovered by accident. The in-
ventor, Mr. Richard 8. Rhodes, of Chicago, who is very deaf,
having noticed that he could hear the ticking of his watch by
placing it egainst his teeth, though quite unable to do so by
applying it to the ear, conceived the idea of the instrament now
known by the name of the audiphone, which he succeeded, after
a year or more spent in experimenting, in perfecting to its pre-
sent condition. Asmnow constructed, we learn from the Manu-

Sacturer and Builder, the audiphone closely resembles a fan. It
consists, essentially, of a diupgragm of harfl rubber, very thin
and elastic, about a foot square, with rounded corners and a neat
handle. When in use, a silken cord draws.down on the inside
the top of the diaphragm, presenting a comvex surface to the
spegker. Iq this position the upper edge is pressed firmly
against the interior edge of the upper teeth, and the sound
Afalling on this surface is conveyed to the auditory nerve. Many
accounts of the remarkable effects of this sinple instrument are
given from time to time in the daily press and there appears to
be no reason to doubt its usefulness.

s
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. GRINDSTONES.—What can disable a machine shop more effec-
tnall?( than to destroy the grindstone? Uuless the loss were
supplied by the modern substitute, the emery grinder, to destroy
the grindstone would be to wreck the shop. A thorough study
of the subject will develop more requirements than many think,
| 80d more ingenuity or skill in designing might be displayed in
Working out the problem. Itshould be strong, simple and clean ;
the trough expanded to catch. as much as possible of the drip
Water and grit ; a movable shield securely hinged to keep the
Water from splashing, and yet permit the stone to be used from
either side ; rests provided upon which to rest toolsand the rod
or turning the stone, these rests'being arranged to move toward
e centre as the stone wears smaller. The bearings should be
Renerous in size, proper provisions being made for oiling without
Washing the grit into the bearings with the oil, and the ends of
the bearings being protected by some device which effectually
Prevents the entrance of the grit. The stone should be secured
Yo the shaft by nuts and washers, and the washers fixed so that
ey cannot turn with the nuts as th:y are screwed up or un-
Screwed. In hanging the stone, great care should be taken to
ang it true sidewise, not only for convenience in using, but be-
cause o stone that is not true sidewise can never be kept true
edgewige,

PRroTECTION AGAINST ToRNADOES.—It has been noticed, as a
Curious fact connected with the continental cyclones, that in
Tavaging a city, in many cases, the demolished buildings are not
actually blown down, as if by the action of a force from without,

ut appear rather to have been burst, as if by an explosion from
Within, This circumstance can be satisfactorily explained if we

ar in mind the tremendous velocity of the wind in such storms.

uring its rapid passage past the house, it produces a partial va-
°“}"1} on the outside, when the explosive expansion of the air
Within causes the destruction. In many cases, houses whose
Open windows afford a ready escape for the suddenly expanded
8Ir, are left uninjured, while neighbouring houses, not so pro-
| wected, are demolished. Indeed, it is said to be a common prac-
i¢e, in parts of the world where cyclones or tornadoes are com-
Ton, to leave the windows and doors open on the approach of a
Storm, as the most effectual means of of saving the buildinge.

How ProrLe GET Sick.—Eating too much and too fast;
8wallowing imperfectly masticated food ; using too much fluid at
Ieals ; drinking poisonous whisky and other intoxicatingdrinks ;
| Tepeatedly using poison as medicines ; keeping late hours at night
. an sleeping late in the morning ; wearing clothing too tight;
| Wearing thin shoes ; neglecting to wash the body sufficiently to
! weep the pores open ; exchanging the warm clothes wornin a
o arm room during the day for costumes and exposure incident to
i r‘"’f}lng parties ; compressing the stomach to gratify a vain and
i t‘?"llsh passion for dress ; keeping up constant excitement ; fret-
| 10g the mind with borrowed troubles ; swallowing quack nos-
| e:‘ellns for every imaginary ill ; taking meals at irregular intervalg,

X TABLE SALT AN APERIENT.—Physicians have for a long time
! en°Wn that commeon table sakt is an efficient aperient in ordinary
D"’“ of constipation. In a lecture on a case of nervous affection,

| Ur. Weir Mitchell, of Philadelphia, said that he had recommen-
"‘ the patient to take each morning on rising a tumblerful of
| Tater—cold, to prevent nauseating—in which was dissolved a
8spoonful of table salt. ¢ This simple aperient,’’ the doctor
fing “1 frgquenﬂ'{ employ in cases of constipation, and generally
it efficient. There is great advantage in starting tbe bowels

| of -0 keeping them in a soluble condition, particularly in cases
_nervqus disorder in women, as it sometimes clears up obscure
“Tl;l:s' Jn the case, and at all events eliminates one source of

intl’kcvnumms or RAPID MoTIioN.-~If a musket ball be fired
| 4 © the water it will not only rebound, but be flattened ; if fired
'i‘t’%“gh a pane of glass, it will make a hole the size of the ball
i lout cracking the glass ; if the glass be snsfended by a thread
; W:m make no difference, and t.he thread will not even vibrate.

Dot N & tallow candle is loaded in a musket and fired at a board of
! iMtoo hard a wood, it will make a hole in the board. 1fa round
| the ﬁof Paper is turned very rapid]{ on a lathe, its edge will cut
l with ngers like a knife ; and if such a disc of sheet iron is turned
: sufficient velocity, it will even cut steel.

em(:mox«p A8 A MEDICINE.—A correspondent of an English agri-
_ ral journal says that onions are a poison for worms, and that

a dish of boiled onions given to a child suffering from worms-will
kill them. Another correspondent maintains that they are the «
best remedy for rheumatism, either cooked or raw, while a cer-
tain medical man says that boiled onions are good for a cold in
the chest. We are glad to hear all this, and hope it may be true
and verified by further experiments so that onions will at least be
good as medicine if not for food.

NERVOUS FAILURE.— When men do not die of some direct acci-
dent of disease they die, in nine cases out of ten, from nervous
failure. And this is the peculiarity of nervous failure—that it
may be fatal from one point-of the nervous organism, the rest
being sound. A man may, therefore, wear himself out by one
mental exercise too exclusively followed, while he may live
throngh many exercises extended over far greater intervals of
time and evolving more real labor if they be distributed over
many seats of mental activity.

Woop AND IRON GeARING.—When gearing is run at hiih
speed, or in any way subjected to severe shocks, if one of the
wheels of a pair has its teeth made of wood and inserted into its
rim, it has been found—first, that the elasticity of the wood re-
lieves the shack on the iron tooth and reduces the liability of
breakage ; second, that in case of breakage the wooden teeth are
more liable to be broken, and in consequence the teeth can be
readily renewed without sacrificing the entire wheel ; third, the
impact of iron teeth upon wooden ones makes less noige than
that of iron upon iron.

ANOTHER ANTIsEPTIC.—The benzoate of soda is recommended
as the best antiseptic for all infectious diseases, on the anthority
of Prof. Klebs, of Prague. The author’s experiments show that it
acts very powerfully, and he affirms that a dose of from 30 to 50
grammes to a full-grown man, given daiiy will render the poison
of diphtheris inoperative, He prepares the benzoate by dissolving
crystallized benzoic acid in water, neutralizing at a gentlo heat
with caustic sods, and then ecrystallizing the solution over
sulphuric acid within a bell glass.

RuLE For FINDING THE PRESSURE PER SQUARE INCH ON
SAFETY VALVES.—When the area of the valve, weight of ball,
etc., are known : Maultiply the weight of the ball by the length
of the lever, and then multiply the weight of the lever by } its
length ; then multiply the weiglit of the valve and stem by their
distance from the fulcrum ; add these three products together ;
this sum, divided by the product of the area of the valve, and
its distance from the falcrum, will give the pressure in pounds,
per square inch. : :

SANITARY ERRORS.—It is & popular error to think that the
more a man eats the fatter and stronger he will become. To be-
lieve that the more hours children study the faster they learn.
To conclude that if exercise is good, the more violent the more
good is done. To imagine that whatever remedy causes one to
feel immediately better is good for the system, without regard to
the ulterior effects. .

THE MosT BRILLIANT ArTIFICIAL LioAT.—Fill 2 small vessel
of earthenware or metal with perfectly dry salpetre or nitre press
down &, cavity into its surface, and in this cavity place a piece of
phosphorus ; ignite this, and the heat given off melts a sufficient
quantity of the nitre to evolve oxygen enough to combine with
the phosphorus, and the effect is to produce the most magnificent
white light which chemistry can afford.

To Keep BELTs SoFT.—To keep belts soft and pliable, but
little care is 1lzenerally needed, but a little attention on this point
would be well worth the while of many mill-owners. When a
belt is dry and husky, but still pliable, a little blood-warm tallow,
dried in by the fire or the heat of the sun, is all that is needed.
When hard and dry, apply neat’s-foot oil mixed with a small
quantity of resin. ' '

—A new kind of crockery, designed to fill the place of earthen-
ware to some extent, has recently been introdwced. It consists
of cotton pulp, or felt, glazed with a composition into which
dissolved glass largely enters. It is a durable, elastic material,
Eossessing neither the great weight nor brittleness of earthenware ;

ut it has yet to undergo the test of general use.

A BiMpLE CHEST-PROTROTOR.—A folded newspaper placed
over the chest inside the vest, on going out during ool weather,
constitutes an excellent protector for the lunge.

To ReMoVE INK STAINs.—Wash carefully with pure water,
and apply oxalic acid ; and, if the latter changes the dye toa
red tinge, restore its color by ammenia. :
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THE GREAT IOWA METEORITE.

This great meteorite, which fell in Jowa the early part of last
1, is thus described by Professor Thompson, of the Minnesota
tate University, in a recent astronomical essay : May 10, 1879,

was 8 bright, clear, cloudless day. At5 o’elock in the afternoon,
in fall sunshine, this meteorite passed through the air, exploded
and fell in the town of Erterville, Emmet County, lowa, about
ten or twelve miles below the southern boundary of Jackson
County, Minn., in latitude 43°80/ north, longtitude, 94°50/
west from Greenwich. The path it followed marked.a course
from northwest to southwest, and was seen for a distance of
several hundred miles. Its apsaamnce in the heavens was that
of & huge globe of fire, attended by a fiery clond. The people
who saw it were greatly alarmed ; not more at the flying ball of
fire which seemef so near to them, than at the terrific explosions
immediately above them ; those who did not see it thought an
earthquake had occurred, and were in great terror. The noise
accompanying its flight is described as rumbling, cracking, crash-
ing, similar to that produced by a train of cars crossing a long
bridge ; then came a very loud report, followed immediately by
two distinct reports in quick succession, though not so explosive
or loud as the first. It struck the ground in separate masses,
together with smaller fragments scattered over an area of three
or four miles. There were two large pieces which fell about two
miles apart.

| Meteorite from Chulafinne, Ala.

¢ largest mass, weighing 410 pounds, now at Keokuk, Iowa,
. pe:'ehtm & hard blue gclay soil, p:o the depth of twelve feet.

Another mass, weighing 170 pounds, now at the State University,
fell on a dry grassy knoll, aud was buried to the depth of Qi fget.
A few rods from the largest mass was found & fragment weighing
80 pounds, and a schoolboy picked up a specimen ":fhmf three
pounds. The form of all the pieces is like that of rudely detach-
ed masses from a quarry, or ejected from the mouth of a valcanc.
The mass in the museum of tile university has au irregular rhom.

-| seem inflamed and tender,

boidal outline, about 15 by 18 inches, of an average thickness of
6 inches, and when first obtained was covered, as most meteor-

ites are, with a black shining coat or crust. The largest mass is
not 80 ar in its formation. It is more and bristles
with g»omts of nickeliferons iron. Professor Heinrich, of the

Towa State University, pronounced it the more valuable of the
two large masses ; but a full analysis will probably determine them
to be one and the same. While the nickeliferous iron seemed
more abundant in the largest, the crystalline formations are far
more numerous in the smaller.

————————
DRAINAGE FOR HEALTH.

The proper drainage for buildings is a matter of importance.
Cellars may be wet, stables not very dry, water may drip from
the eaves, cutting holes into the earth and making puddles.
The water from such puddles filters directly into the cellar, so
that old houses in the country are very frequently dangerous to
life on account of the water settlinginto the cellar. A damp cel-
lar may sometimes be made dry by making a sink in it. Cellars
are sometimes made in such wretched places that they need drain-
pipes to carry off the water. In arranging any of this kind of
work about a stable, it is necessary to be careful that the drain-
ings of the stable do not filter into any water required for domes-
tic use. Water should on no account be allowed to drip from
the eaves ; it is a great nuisance, undermining foundations and
rapidly destroying buildings.

Air confined anywhere, even in a clean room, becomes offen-
sive, probably unhealthy, with a disagreeable smell of closeness,
and confined with filth in s drain or sewer, it must be infinitely
worse. Drains built tight, with traps, ete., so that there is no
ventilation of their interior, generate very poisonous gases,
which are ready on the occurrence of any small leak to escape
and poison everybody who happens to go near them. The best
arrangements for ventilators in houses is to have a separate flue
built in the chimney stack expressly to receive the ventilator
pipes. Thus the air from the drain is discharged high in the
atmosphere in a position to be mixed with smoke ; and the
noxious properties are destroyed, the smoke, whether of wood or
coal, containing about the best chemical disinfectants known.

In all parts of New England hundreds of people are dying
every year of typhoid fever. A lar(fe tract of the city of Boston
is now buiiding on made land, nearly as flat as the prairies about
Chicago ; and in a few years it will doubtless have to be regraded
and rebuilt to get rid of this pestilence. From Maine to Penn-
sylvania there are flat uudrained fields, and wet cellars nearly as
bad. All over the country farther South, but principally in the
Mississippi Valley and the flat country bordering the ocean, the
half-drained land is infested with intermittent fever and other
malarial pestilences to such an extent as to destroy many thou-
sands of people every year; so that, in spite of constant immi-
gration, extensive tracts of country are about as sparsely settled
88 they were when Pocahontas saved the life of John Smith.—
Dr. Joseph Wilson.

Corro.—The ** colic is usually caused, first by costiveness, s
stoppage, and then indigestion, causing fermentation and the
production of earbonic gas in the stomach and the large bowels
near the stomach, the expansion of which by heat produces this
pain. It is almost immediately reiieved by a full injection of
warm water resulting in an operation from the bowels, of courss
removing the costiveness. This costiveness usually resalts either
from the overfeeding or too frequent nursing of the babe—once
in about three hours is sufficiently often—or from the use of too
much fine food by the nursing mother. Therefore, to prevent
these torturing pains, avoid or remove the costiveness 2s soon as
known, by the injections, and great care in the time of nursing,
and in the food and habits of the mother. Should the bowels
it is safe to wet a soft flannel in tepid
water and wrap around the bowels, covering with dry flannel,
being careful to keep the little one comfortably warm. This

‘| tenderness of the bowels may be observed by noticing appearances

when an operation occurs.

IMPORTANCE OF SLEEP.—A medical man, discoursing upon
sleep, makes this remark ; “One man may do with a little less
sleep than another ; but asa 5enera.] rule, if you want a clerk, &
lieutenant, a lawyer, a physician, & legislator, a judge, a presi-
dent or a pastor, do not trust your intereststo any man who does
not take, on the average, eight good, solid hours of sleep out of
every twenty-four. batever may be his reasons for it, if he
does not give himself that, he will enap some time just when you
want him to be strong.

2
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DESIGN FOR A SIDEBOARD.—From The Woodworker.
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@abinet FHoxk.

VENEERS.
BY RicHARD BRITMEAD.

The ground-work forms a very important part in veneered work
and if not properly selected and treated, it will go hollow and
all sorts of shapes, and will spoil work that may done excel-
lently in all other parts. Whenever possible, the ground to be
veneered should be the heart side. If veneered upon the reverse
side it is certain to go hollow, as the fibres are more easily bent
on that side of the wood. All knots and imperfections should be
cut out, and pieces of the same kind }et in, in their places; but
in common work, where economy of time is & consideration, mix
plaster of Paris and glue together, and fill up the hole; it
will soon set, and when hard, the surface should be made per-
fectly level with the toothing plane. For soft, porous wood, it is
as well to make a thin size with glue and water, and put over it
before veneering, letting it dry. On hard, close-grained wood
this is not required. If endway wood is to be veneered, well
glue it, rubbing in with the fingers, so that the wood may absorb
as much glue as possible, and veneer when dry.

LAYING VENEERS,

The introduction of machinery for the purpose of cutting ve-
neers has been a material saving both in the cost and wear of
furniture, while it has enabled the workmen to extend to a sur-
face of thousands of feet any fine piece of timber he may meec
with, which, before the invention of that machinery, he could
not have extended to as many hundreds of feet. The value to
which a single log of fine timber is turned by means of the im-
proved machinery—either the knife or saw-—is really incredible
to those who have never witnessed the operation,” When the
cabinet-maker has occasion to use veneers, he has only to purchase
8 log of the wood which suits his purpose, send it to the mill,
and he has it returned cut up to the required thickness in a very
short time, and at a trifling expense. ~There are many persons
unconnected with the trade who are of the opinion that solid
wood makes the best furniture. This is a great mistake. In
most_cases, solid wood is uscd only as a matter of economy, es-
pecially in walnut furniture. The solid wood does not cost as
much per foot as good veneer, leaving out of the question the
cost on the ground-work wood, the glue, and the extra labor in
veneering.

Veneer is used by cabinet-makers to give strength and beauty
to their work. The most rare and beautifiul woods are cut into
veneers. The fall of a piano jointed up and vencered on both
sides has double the strength of one jointed in plain solid wood
without, being veneered, tosay nothing of itsbeautiful appearance ;
80 are panels, tretwork, ete.  While the cabinet article s kept free
from damp, and in such a state that the glue is not dissolved, the
covering of beautiful wood does not wear out ; and thus, with a vast
saving in the more costly material, there is the samo durability as if
nothing but that material had been used for the whole. 'There
is another advantage in the use of fancy woods on the surface,
namely, that the body of the article, in numerous pieces of furni-
ture upon which the fancy wood is laid, can be much better put
together than if it had formed the external portion. When ma-
hogany was first introduced as a cabinet timber, it was used solil
for chairs, tables, etc. When, however, its great value became
known—the ease with which it cansbe worked, the improvement
polish or varnish effects in itscoior, the firmness with which it holds
when glued, and the improvement time gives it when yroperly
taken care of — good mahogany was considered far too valuable
a timber to be used solid ; and it began to be employed as the
staple timber for veneering. Other woods, some lighter and some
darker, were used for borders and ornaments, but mahogany for
the body of the work ; and when it came to be so employed, a
great revolutivn was effected in the art of cabinet-making.

Veneering whether done in mahegany or any other wood, was
at first very expensive. The veneers were cut by hand, and were
88 thick as what we now call bread stulfl’; they were also of un-
equal thickness, the wood being mangled by the operation of
eutting and the finest pieces—those, namely, which are fine figur-
ed, cross-grained, or have the figures across their thickness—were
slways in danger of being broken, .

A great number of inventions for cutting veneers have been
tried since, and at the present time the machines are almost per-
fect. In France the vertical saw and knife are used. In Eng-
land the sawing machinery consists of the segments of saws fixed
on the edge of a large wheel some twenty or thirty feet in dia-

meter, and driven at high speed. Logs of any size can be cut
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into veneers with ease. The average number of veneers cut by
the saw is from twelve to fourteen to the inch, and by the knife-;
cutting machine the average for general use is thirty six, an jm-,
mense difference. Of course the thickness of the saw at every
cut accounts for the difference ; but with the knife-cutting pro-!
cess there is no waste, the knife-cut veneers in any wood can be
bought for a less price than is charged for the sawing only. For
the best work sawn veneers are generally used in preference to
those that are knife-cut, except the burr-waluut, which is always
knife-cut. Knife-cut veneers can be had in any thickness to or-
der ; the machine can be adjusted so as to cut veneers as thin as
required.

In consequence of the veneers being cut so much better than
they were formerly, different ways of laying them have been
adopted. The fancy-work table and ladies’ workbox makers pro-
duce some neat work, lining inside with bird’s eye maple veneer
as thin as writing paper which is cut with scissors and pasted in
with shoemakers’ paste, it being too thin for glue. It is cut so
verfectly that but little cleaning up is required, a piece of fine
sand-paper rubbed over the veneer before cutting out being all
that is necessary. Knife-cut veneers are gencrally more easy to
lay than those cut with the saw, as there is less substance to
resist and the glue penetrates more. We will now_describe the
different methods of laying veneers, beginning with work laid
with the veneering hammer. [t can be made of any kind of
wood. There is a piece of hoop-iron, an eighth of an iuch thick
and the edge rounded so that it will slide easy, fitted in the
bottom. Large work, such as a sideboard top, if vene‘ered with
the hammer, should have the ground-work made rounding on the
faced side by well sizing it with thin size, and as the veneer
shrinks, it will pull it quite level again in drying.

Before commencing to glue, have a couple of warm flat-irens
ready in case they are wanted, as very much depends on the tem-
perature where the veneering is to be done. When all is ready,
wet a piece of sponge in some size, which is better than water,
and wipe over the outside of the veneer (if a large surfacs, it is
better done in twice) ; then glue the groundwork with moderate-
ly thin glue. When the surface is glued, put the veneer on in
its place quickly, and rub the hammer up and down straighr, to
press all the air out from between ; then commence crossway,
placing one hand on the end of the hammer and the other at the
extreme end of the handle, with a wriggling motion towards the
edge, which follow up- quickly till the surface is gone over, 1f
the glue flows freely, the veneer is generally down ; but if not, it
must be wiped over with the sponge again, and the irons used,
which will make the glue warm ; then use the hammer aguin, as
the glue must be got out. It can be casily ascertained whether
the veneer is down by tapping it over with the end of the veneer-
ing hammer handle ; and if & faulty place be found, it must be
made all right. Knife-cut vencers in wainscoat oak, bird's-eye

[ maple, andall similar light woods, are best laid with the hammer,

as they lay very easy, and the glue does not penetrate right
through them as it does with a caul ; but if a caul be used, the

glue should be mixed with flake-white to the consistency of white }

aint,

An illustration of a want of knowledge in the laying of white-
wood veneers was shown in the Musical Instrument department

of the International Exhibition of London, in 1872, A piano-
forte in bird’s-eye maple wood was exhibited, the wood of which
was as good as it was possible to obtain ; but it was spoiled by
using the ordinary glue, no doubt boiled inan iron kettle. The
work of the fall-makerand the part-maker were alike after clean-
ing off, showinglarge patches of dark green color through the
grain of the wood where the caul was the hottest and the most
pressure applied. Of course, the glue will penetrate into the
grain of any wood when laid with hot caunls; but it does not
show in dark woods such as rosewood, walnut, mahogany, ete.
Now, if the workmen had mixed a little flake-white with the
glue, as previously described, the beauntiful, delicate colour of the
wood would have been preserved, and the instrument, by its
better appearance, would have been considerably more valaable.
The beauty of the case is a point of great importance to the

mauufactm:er ; for though, of course, it adds nothing to the value }
of the musical parts of the instrument, in & commercial sense it §

enhances the quality of the entire piano.

The next method of laying veneers is with a caul, which is &
much cleaner way than using the hammer. The ¢aul is usually
made of wood about an inch thick ; it must be larger than the
work to be veneered, and must be planed up true or both sides.

Zine cauls are sometimes used, of about a quarter of an inch j

substance ; they last longer than wood, and the glue, if any
should come through the veneer, does not adhere so firmly to

zinc as it does to wood. When all is prepared, see that there i [§
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a good fire to heat the cauls, and while the caul is getting hot,
soak the Under side of the groundwork with warm water, and
b it well in with the hand, letting it stand a few minutes ;
then glue the surface, care being taken to leave no pl.a.ce un-
covered with glue, which should not be thick, and let it stand
for a time, that the steam may evaporate ; tl.len lay the veneer
on, and fasten in a conple or so of places with a veneer-pin (a
piece of wire like half an inch cut off a common pin,) or if
Veneer-pins are not to be obtained, use fine tacks ; then place the
caul on and screw down quickly, either in a press or with hand-
8crews, A
In large manufactories, where steam-power is used, there is
verv little difficulty in veneering flat surfaces. The workman
in only required to glue his work and fasten the veneer on in its
Place with a few veneer-pins; it is then taken to the press,
Which is a large iron box with screws and clamps on the top for
Dressing the work down. The veneer is laid face down on the
ox, and the screws just brought to a gentle pressure ; the steam
% turned on inside the box, the heat of which soon causes the
Rlne to flow; the screws are then tightened and the steam
allowed to escape. The metal top will soon cool, and the work
can then be removed. This plan is particularly useful for large
Murfaces such as loo-table tops or wardrobe ends, which by this
Process can be done with as much ease as a dl‘ﬁw"-‘f‘f’,""t- Shops
Which do not possess steam-power frequently use a kind of press
Answering the same purpose, consisting of a frame-work with
@ ncrews, ete., and a thick iron plate heated by a number of
9 jets underneath ; when sufficiently heated, the gas is turned
offand the plate allowed to cool, when the work can be removed.
The next method is to lay veneers without & caul, as practised
Y the cheap furniture makers. To do this, sOB:k the under side
of the ground.work with water, as before described ; then rub a
Piece of common soap on the outside surface of the veneer ; then
Rlue and fix the veneer in its place with a veneer-pin at each
eorner (the pins are doubled over when driven in sufficient to
old ; the holes do not show when taken out, as a tack would) ;
then take two veneers and heat well before the fire ; place both
ogether, and put in the press, or handscrew down. A dozen
Pieces may be done in the same way with a little help in making
them hot ; but the pieces should be all of the same size, and
Placed exactly even when screwed down. Chiffonier ends,
8mall cabinets panels, etc., are usually done in this way. The
8lue for this purpose should be thin.

FRENCH TABLES, CABINETS, ETC., WITH SHAPED FRAMING,

As the surface is of every shape, but flat, it is impossible to
have reconrse to the ceul or hammer. The way to proceed is as
follows : Get a piece of very close canvas, the best that can be
m"’°‘“‘ed,’ and make a sort of bag or pillow about an inch and a
half op two inches thick, and fill it with dry sand ; then put it
Upon a hot plate, constantly turming it until thoroughly hot
through ; then glue and fix the veneer witha veneer pin or two,
And cover it with paper ; then place the sand-bag on, and screw

I dowp, The best screws for the purposs are the common hand.

Xrews which are used in both France and Germany ; they are

dife with a single screw like a small cramp and can be had in

h‘ﬁerent sizes. A piece of wood should be fitted very near to the
ollows, which should be screwed down first.

ROUND OR CIRCULAR WORK.

Make a kind of windlass to turn with a handle ; fix the work
li'i e spindle, and have some one to turn. If a straight shafe
f © & circular washstand or circular pedestal is to be veneered,

™8t Rlue the ground work, then place on the veneer, and fix with
nen?el‘ pins, letting the veneers overlap each other; put a
kr?“! t-edge across, and cut down for the joint with a veneer-
ﬂ:"fe; then remove the pieces and press the joint up. Care
w:{:‘]d_he taken to have a piece of webbing ready (ordinary chair-
tigh wlll_flo), one end of which tack on, and pull moderately
wgbt while the handle is being turned. Keep the edge of the
do up close until the veneer is covered ; then tack the end
whv‘m’ and damp the webbing over alightly with a wet sponge,
: goolgh will ¢ause it to pull very tight. Place the work before a
' the Shaving fire, and keep it turned until warm all round ;
ov:‘nlet it stand to dry, and the veneer will be found to be
v:::‘g’ apply a warm iron to the part, and rab it & little with the
be ®ering hammer, and it will be all right. No water should
;’8’3‘_1- and the irons should be only moderately warm. In
as ering small columns, etc., the veneer should }mve thin can-
a t},"". calico glned over the face side before laying, otherwise
.3 8 danger of the veneer splitting in the laying.—Amers.
ainet- Maker,
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If a faulty place is discovered after removing the web.
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TO PREPARE VENEERS BEFORE LAYING.

Mahogany veneer is the easiest to manage, a8 it requires neithet
drying nor flattening, but is pat on just as it is received.
badly sawn, it must be toothed, until the saw-marks are nearly
out bafore laving.

Satin wood, king wood, manilla Wood, zebra wood, ebony and
snake wood should all be treated in the same manner as mahog-
anv.

Bird’s eye maple veneer, if sawn veneers, should be well shrank
between hot cauls previous to laying.

Tualip wood, purple wood, coromandel wood and yacea wood
should be treated the same as bird’s eys maple.

Rosewood veneer, if new wood, should” be held over a shaving
fire. and kept moving quickly until the gum begins to boil out
of the pores of the wood ; then place between two cauls and, hand.
screw down till dry ; then tooth and veneer. Knife-cut veneers
do not require this treatment.

‘Wainscot oak veneer, the same as mahogany.

Thuya wood, the same as maple.

Pollard oak venesrs. Well shrink betwsen hot cauls, and
tooth all to a thickness as nearly as possible, and joint up with
a buhl-saw. Place two pieces of veneer together, and follow the
figure of the wood with the saw. When the veneer is made to
the size required, place all the pieces as fitted, and fasten them
down on a board with a few veneer-pins; glue some strips o
paper over the joints, and let them remain till dry. If a large
‘top is to be made, it is best done in two or three parts, aud
jointed together at the last. Where much work of this kind is
. done, a marqueterie-cuttter's *“ donkey"” should be made; this

is like a harness maker’s clamp, fixed on the end of a sawing-
stool, with a string through the top, and secured to a piece of
wood at the bottom of the stool, so that the pressure of the foot
is sufficient to grip the veneer for sawing, and is instantly re.
leased by raising the foot. After jointing up as described, take
out the veneer pins, and fill up any little imperfections in the
under side with glue and yellow ochre ; then lay with a caul.

Plain walnut veneers should be treated like mahogany.

Burr walnut veneers. First damp all over with a wet sponge,
then cut out the required size for the work ; it will cut very
easy when damp, and not split. A shoemaker’s common cutting.
knife is very useful for a veneer knife, and can be bought for
about four pence. After cutting out, place between hot caul
and when cold it will be well flattened and shrunk. Then fil
up all holes and joint together. If the holes should be made
round or square the joint will show 3 they should be cut an irrie
gular shape, like the figure of the wood. After the pleces are
fitted in, glue paper on the back ; and when dry, if the joint
should not quite close in any part, just damp the place with the
finger before veneering. It is best to lay this sort of wood with
a caul where possible, in which case a sheet of paper should be
placed all over the veneer before the'caul is put on, as the glue
will come through every part. Some size the veneers before lay.
ing ; but this is a waste of time, as, when the caul is removed,
the glue will be found to have penetrated t'e veneer like &
sponge. In cleaning off flat work, time is saved by the use of an
iron smoothing or panel plane. For shaped work, just damp
with a wet rag well rubbed with soap, and it will be found to
crape up as easy as possible,

Amhoyna vensers. Treat similar to mahogany but joint up
like pollard oak veneers.—American Cabinet- Maker.

—_———

New Usk ForR Sawpust.—Sawdust can be converted into 8
liquid wood, and afterwards into a solid, flexible, and almostin-
destructible mass, which, when incorporated with animal matter,
rolled, and dried, can be used for the most delicate impressions,
as well as for the formaticn of solid and durable articles, in the
following manner: Immerse the dust of any kind of wood in
diluted sulphuric acid, sufficiently strong to affect the fibres, for
some days; the finer parts are then passed through a sieve, well
stirred, and allowed to settle. Drain the liguid from the sedi.
ment, and mix the latter with a proportionite quantity of animal
! offal, similar to that used for glue. Roll the mass, pack itin
! molds, and allow it to dry.

A New Boor SoLe.—-A Chicago boot manufacturer, Mr.
- (oodrich, has introdnced what he is pleised to cill an indestruc-
tible sole, in which nickel-plated steel rivets are embadded in the
leather. These rivets are forced through perforations from the
inside of the sole to its outer surface, and being less in length
' than the thickness of the leather, the head is securely embedded,
! and does not drop out as the sole becomes worn. Owing to the
nickel-plating, it is claimed there is an entire absence of rust,

|
|
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avallable to the practical upholsterer.

WALL DECORATIONS.

Efforts have for some tifne past been made, writes the Lon-
don correspodent of the Art nterchange, to improve the designs
of wall paperings, in accordance with the rule that wall decora-
tions should be in low or tertiary tones of color, und that the de-

ign should be flat, and not shaded in relief. An experiment
:ma lately been made of producing wall paperings in sheets
measuring about three feet by two feet. Itisstated that this plan

uces a better effeot when the whole wall is finished, than
when the paper is laid on in long sheets, as formerly. Thereis,
certainly an amount of variety, in the tone of the different blocks
of paper, which gives rather the effect of a hand-painted wall
than the mechanical accuracy of ordinary paper-hanging ; but it
would seem doubtful if the increased lahor required to piece the
blocks carefully will not seriously interfere with the general
adoption of this plan, even if the advantages which it is sap-
posed to secure are actual ones. It is affirmed that the printin
of the designs can be made more artistic by this means, ang
that greater freedom of treatment is possible as to " coloring.
Painted walls, however, with the designs stencilled on and after-
wards worked up by hand, seem more in favor than paper, at the
present time, -and are certainly, much more durable and cleanly,
since they can be washed without injury. The same may
said of the new linbleum muralis, which has the further advan-
tage of keeping out damp. ]

ery beautiful designs have been brought out in this material,
both for the coverings of the wall itself and for the dados or
wainscoating, and excellent effects are produced by coloring the
background in with flat tints, and leaving the design in relief,
or, the designs may be worked up to & very high state of finish
by hand coloring. .

Somewhat the same effect may be produced by papering the
walls with a good flock paper, and afterwards painting over the
whole with a broad flat color. We have seen several rooms de-
corated in this way, the effect of which was admirable. The
raised design coming out in darker tints than the background.

Another very satisfactory form of wall decoration isths *“gerso”
werk, a revivg of an old Italian industry. It is chiefly suitable,

The above Illustration, from a design by a celebrated London’ firm, embodies many valuable features, which will no doubt prove
The good taste and Judgment of the workman will readily
suggest the proper material for its construction.

DESIGN FOR A WINDOW CORNICE.

however, for panels of cabinets or sideboards, for narrow border-
ings for dados, pilasters, or, in any place, where any large space
has not to be covered. Tt i8 a kind of paste which is medelled on
wood panelling in relief, and the design is then painted in
any way that is desired, and the whole finished off with a coating
of thin varnish. A very beautiful effect is produced by working
a design in ‘‘gerso’’ on stained green wood and coloring it in
bronze gold. e have seen some beantiful little panels, of &
dull red ground, with a design of the leaves of the Virginia
creeper with its richest autumn coloring. If the design “and
coloring be good, it is difficult to imagine any better or more
artistic mode of decorating panels than gxis.

For more expensive kinds of decoration, embossed leather is
still high in favor. Many of the old Spanish designs have been
copied and reproduced in their origimsa colouring in this way.
There is an imitation of leather, made of a coarse iind of papier
maché, which is very accurate, and cannot be distinguished from
the real embossed leather except by close inspection. It is
claimed as an advantage for this manufacture, that it has not the
close, stuffy smell which seems to cling about the leather panels,
and _wtgxch' sometimes makes a room disagreesble. If, however,
%nytxmxtanon is used at all, the linoleum muralis is certainly the

est.

Japanese papers still continue to be largely used for all sorts of
pg‘rp:aes, and are very satisfuctory both as to wear and to general
eliect. .

Silk damasks, and varions forms of woven tapestry, are used
for wall hangings, .and are undoubtedly much the most beauti-
fol where expense is not an object. The Duke of Westminster
has one room entirely hung with embroidered panels of thick
fawn-colored silk. The cost of such a wall hanging would pre-
clude most people from indulging in such luxury ; but there is
no doubt that, like most good things, these panels will be cheap
in the long-run, for they will simply last forever, and will
always be beautiful. Beautiful hanginfs for the walls of &
room were lately made of Etruscan red silk, with a small pattern
in damask or it. Portions of the design were picked out with
fine Japanese gold by hand, and the effect was excellent.
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INLAYING.

The wood used should be walnut or satin-wood for the ground,
and the dye wood for the inlay, such as fustic for yellow, cam-
wood for red, ete., or holly and chestnut, stained the required
color. Back piece, or leaf is produced separately—one at once
and in one plan. An engraving of the design is carefully pasted
on the ground or counter, and cut out entirely, after which the
several leaves are sawn out from different co{ored veneers from
another copy of the design, and then inserted in their respective
Places. This way requires extreme exactness, but admits of com-
Plete success. In the second method the design is also pasted on
the corner, which is then left entire. The leaves are cut out
from wood of apprepriate colors, and are then glued on the re-
Spective parts ofp the paper pattern on the counter.

The projecting leaves are then cut in, either singly or in
groups, with the fret-saw, which is just allowed to graze their
external miargins. The leaves are then all parted from the
#round, and inserted in their respective apertures in the coun-
ters; by this, or the counterpart method, the fitting becomes
More easy, and the cuts may be slightly sloped, or bevelled, to
increase the closeness of the joint. In the third method the

eaves or other ornaments are cut from their appropriate colored
Veneers, and glued down in their proper position on a sheet of
Paper. A sheet of white paper is also glued or pasted down on

e sheet of veneer that is to %e the ground of the desiﬁ‘u, and a
sheet of blackened copying Eaper is also necessary. The three
8re assembled together—the ground, with its white paper
Upwards, lowest, then the copying paper, snd at the top the

eaves, etc, These are then struck with a mallet gently, so asto

rint their own shapes on the ground ; or rolling in a rolling

88, not a screw press, will answer.

. The printed shapes are then cut out in the couunter, one at a
time ; so that the outer edge of the saw-kerf falls exactly on the
margin of the black mark. By this method the, fitting cau be
Made unexceptionally good, as there is no trouble experienced
from the unequal stretching of the paper, which will sometimes
Occur when two copies of the design are employed, as by the first
I Method, The ribs of the leaves are made by scratches of a

8raver which are filled up with fine wood-dust and glue. Occa-
tlonally great effect may be given by choice, judiciously made,
*f an inlay, the marks in the grain of which can be arranged to
it the subject, and the shading of leaves, etc., to give them
Youndness, by scorching the edges with a heated iron before plac-
ing them. In this way white flowers, etc., with many petals,
¢an be made in holly, each petal being cut separate and scorched
be_fow %:ouping, to form the flower ; or the indelible brown ink
Right be made use of to vein and shade white wood after the
Warquetrie has been completed ready for polishing by scraping
ad smoothing,

B

IMITATION MARBLE PAPER, OIL-CLOTH, ETC.

Hitherto the imitations of marble or other natural materials,
m' an English exchange, have been executed by the artist's
d, guided by his taste and his knowledge of the minera! or
Other substances he desired to imitate, therefore these imitations
ve been frequently more or less inaccurate.
ow in order to reproduce the true resemblance of the mine-
substance to be copied, and to have the power of reproduc-
g these exnct copies, the inventor of a recently-patented im-
Vement proceeds as follows :—A block or slab of the sub-
ht‘nee to be copied is smoothed, and, if neceua?, polished ; the
tura] veins or other markings are then incised or sunk in the
Surface of the block or slab, )
his portion of the irooess of this invention may be carried
:;lt in two ways ; the block or other surface to be copied may be
o ched or incised by the action of acids or other chemical means,
.' it may be engraved 8o as to produce a fac-simile of the natural
bFl""c.lmems selected for reproduction ; thus, if white-veined mar-
€ 18 to be reproduced, either in the ordinary manner of print-
D or g5 in the cylinder process of the paper-hanging manufac-
.ore, the block, slab, or :}vllinder_ia incised, etchetf,l or engraved
88 to imitate exactly the original or mstural specimen ; and
16re several colors are required to reproduce a fac-simile of the

g;lgmal marble or other surface, then a corresponding number of

th%h or cylinders -nust be so etched or otherwise incised, and
s blocks or cylinders may be employed as a means of transfer
stone, metal, wood, or other material suitable for printin
nat . In this way an accurate reproduction of selecte
ural samples may be obtained and m t.igllied to any extent.
® inventor does not, however, confine hi

mself to the precise

details of the process or processes hefore referred to, as tho same
may be varied without departing from the essential features of
the invention, but what he considers to be novel and therefore
claims as his patent, is—1st. The method or system of producing
from the natural material or substance a fac-simile applicable to
the ordinary processes of printing or otherwise transferring such
designs ; and 2nd. The particular method of obtaining exact re-
presentations of marbles or other natural ornamental surfaces by
means of etching, engraving, or otherwise incising such natural
surfaces, and afterwards applying these blocks, slabs, or cylin-
ders to the purposes of printing or other method of reproduction.

— et P

PaInTING oN SILK.—Painting on silk so as to allow of the
grain of the material showing, should be proceeded with as fol- i}.
lows : The silk material selected should be of a medium quality,
and not too highly *“dressed.” It should be tightly stretched
upon & frame or board, the frame being the best. hen stretched
in a frame, the whole of the silk should be sized with a coating of
eolourless gelatine well diluted with water and etrained through
clear muslin before using, in order that there may remain no
lumps of gelatine in the liquid. Should the silk give or slacken
after this preparation has been applied to it, it must be taken
out from the frame or from the board and re-stretched. Trace the
pattern to be painted upon tracing cloth, and put white or red
carbonized paper (according to the color of the material) between
the cloth and the silk, and mark through the outlines with a
knitting needle. Take away the cloth and paper with a fine
camel’s hair brush, go over every outline, painting it in the
color that is to be finally used about it. Paint your desi
in, as in ordinary water-colour flower fpaintin , using t
best water colors in cakes, and being careful to obtain the car-. |
mine, ultramarine, and other bright colors of the best. Never
use gamboge, as it is a bad dryer. Mix gelatine or some white
of egg with all the colors before using, bnt only in small propor-
tions ; add Chinese white to any color that requires brightening
or being made lighter, and when the painting is finished, put
clear gum arabic upon the shadows to strengthen them. Water
color painting on silk is not so effective by candlelight as the
before-mentioned body color painting ; but it can be worked up
to a higher degree of finish. ‘

MoUNTING PLANS, ETC.—Lay the tracings face down on a
stretching board, damp them well, and with a sponge gently
work them out until perfectly flat. Then run off the superfluous
water and with a soft paint-brush spread an even coating of good
flour-paste over the entire surface, working this evenly over all,
until the paper is properly saturated. Take hold of two corners
of the cloth, get an assistant to take hold of the other two,
stretch them out and cautiously lay the cloth over the paper.
Then, beginning at the centre work towards the side, until the
cloth is ierfectly flat, and in close adherence with the paper.
The cloth should extend a few inches beyond the paper, and be
well pasted down to the board. After this is done raise each cor-
ner of the cloth until the paper underneath is seen and put-a pin
through to mark the exact position of the corner of tfe paper,
then return the cloth. After all has properly dried put a straight
edge from pin to pin, and witha knife cut-through the ;
cloth to the margin of the paper. The whole would then be
complete, and if properly done, even and neat.

HARDENING PArEr.—The French papers speak of a method of
rendering paper extremely hard and tenacious by subjecting the
pulp tothe action of chloride of zinc, After it has been treated with
the chloride it is submitted to a strong pressure, thereafter be-
coming as strong as wood and as tough as leather. The hardness
varies according to the stre of the metallic solution. The
material thus produced can easily colored. It may be em-
ployed in covering floors with advantage, and may be made to
replace leather in the manufacture of coarse shoes, and is a good
material for whip-handles, the mountings of saws, for buttons,
combs, and other articles, of various descriptions. An excelient
use of it is in large sheets for roofing. Paper already manufac.
tured acquires the same cousistency when pr:ngod. unsized, into
a solution of the chloride. : '

FuBNITURE PoLisH.—1 oz. beeswax, jos. white wax, loz.
Castile soap. The whole to be shred very fine, and & pint of
boiling water poured upen it ; when cold, add 4 pint of turpen.

tine and 4 pint of spirits of wine; mix well together. To be
rnb:;d welf into the furniture witk one cloth and polished with
another.




ON ROTTING WOOD.

We condense the following from an interesting lecture recent-
1y given by Prof. Wm. H. Brewer, of Yale College, before the
New Haven Board of Health : )

It is well known that all woods contain certain nitrogenous,
organic compounds, known chemically under the general name
of albuminoids, and that these substances are active in inducing
and favoring rot. All chemical methods for the preservation of
timber from decay look towards gatting this nitrogenous portion
into some less soluble condition, or into some combination less
liable to chemical change. When green wood is well soaked in
cold water, a considerable quantity of such albuminoid matter is
dissolved out, remaining in solution in the water. This solution,
even when very dilute, is extremely putrescible—more so, indeed,
than any person would deem possible, until he had tried the ex-

riment. The fact is as true of the hardest woods, as maple and

ocust, as it is of soft wood.

To illustrate : If a few pieces of such green wood, be carefully
freed from bark and all foreign dirt, and put into the purest
cold water and let stand at the ordinary temperature of 60° or
76.° Fah., the water soon begins to become turbid or opal-
escent ; this opalescence increases, in two to four days a thin
pellicle forms on the surface, active putrefaction sets in, along
with an abundant growth of ferments and the liquid soon be.
4 comes peculiarly and pungently stinking. The odour naturally

.varies with tho kind of wood used, but in all cases it is very

rank, fully as much so as the same amount of animal matter -in

solution. The intensity and rapidity of putrescence vary, of

course, with the temperature, the kind of wood, and the degree
| of concentration of the solution.
As in the case of other putrefaction, what the gases are which
produce the exhalations, we are entirely ignorant. It is pro-
bable that they are organic compounds of simpler molecular
constitution than the albumineids which furnished the necessary
elements.
4  If kept long enough, and of sufficient concentration, there is
“f an abundant fungoid growth in the solution, and if kept in the

i light it grows darker in color, gradually becomes sour to the
taste and smell, but continues offensive in odour for a long time ;
in bottler partly filled, it continues to smell bad for two years.
Where the solution is kept in the dark, the odour seems more

offensive than if the decay goes on in the light.

In the free air, and full sunlight (the condition to which piles
and various other wooden structures and vegetable matter in
swamps are subjected) along with the putrescence, a white fun-
gus growth begins on the surface of the wood, which rapidly
becomes slimy. This forms much more abundantly on the ends
of the grain of the wood than on either the radial or tangential

| sides. If the solution’is poured from the wood and kept in a

| separate vessel, and in the light it grows dark, as already
described, but the fungus growth goes on, modified, of course,
by the temperatura and the degres of concentration, or until the
decay has become complete.

If the wood continues to be placed in successive portions of
clean water, the soluble matter continues to be extracted for
several months, even if the blocks be very small, and the ten-
dency towards putrefaction grows less and less. Finally, how-

| ever, the soluble matter appears to be removed, the water then
remains clear, and the wood ceases to be coversd with fungus

H growth, at least to any visible extent.

| Timber, when thoroughly water-seasoned, is known to be very

| durable, and it is probable that it is so merely because of the

" removal of the soluble and putrescible albuminoids.

Experiments tried with the same woods in sea water, and in
brackish water (made by mixing two measures of fresh water
with one of sea water), show similar sanitary results ; they. are
even actually intensified. The turbidity begins sooner in sea
water than in fresh; the film on the surface is more abundant,
and the smell is more disgusting.. Heart-wood and sap-wood
act essentially alike in this matter, the difference is one of degree
rather than of character. .

The suggestiveness of these facts is almost too obvious to need
comment, and yet T will add a word. Vast quantities of wood
and vegetable matter; decaying in water or in swamps are too
common.

If piles about our warves and similar structures do not smell
80 badly, it is merely because the selution is more dilute. The
decay goes on, however, and so with vegetable matter decaying

“in swamps, sawdust in ponds, and 8o on to the end of a long
chapter. The trouble has sometimes heen attributed to the
obvious gases evolved, notably to light carbureted hydrogen
which one may see bubbling up, with nitregen and carbonic acld,
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through the water of ponds, where sawdust, or vegetable matter,
is decaying on the bottom. AsI have maintained in a paper
read at a previous meeting of this association, I cannot believe
that either of these ldtter gases of decay seriously affect health.
These latter experiments on wood only confirm the views then
expressed.

The exhalations of swamps, or of vegetable matter decaying in
still water is universally regarded as unwholesome in climates
where for a part of the year, at least, the weather is as warm as
we have it. 8o far as I know, there is no exception to this on
the whole earth, and hence the general sanitary bearing of the
observations here recorded need not be further argued.

IMechanics,

BLACKSMITHS' HAMMER SIGNALS,

When the blacksmith gives the anvil quick light blows it is a
signal to the helper to use the sledge, or to atrike quicker.

The force of the blows given by the blacksmith's hammer
indicates the force of the blow it is required to give the sledge.

The blacksmith’s helper is supposed to strike the work in
the middle of the width ot the anvil, and when this requires
to be varied the blacksmith indicates where the sledge blows
are to fall by touching the required spot with his hand.
hammer.

If the sledge is required to have a lateral motion while
descending, the blacksmith indicates the same to the helper by
delivering hand-bammer blows in which the hand-hammer
moves in the direction required for the sledge to move.

If the blacksmith delivers a heavy blow upon the work and
an intermediate light blow upon the anvil, it denotes that heavy
sledge blows are required.

If there are two or more helpers the blacksmith strikes a blow
between each helper’s sledge hammer blow, the object being to
merely denote where the sledge blows are to fall.

When the blacksmith desires the sledge blows to cease, he
lets the hand-hammer head fall upon the anvil and continues its
rebound upon the same until it ceases.

Thus the movements of the hand-hammer constitutes signals
to the helper, and what appears desultory blows to the common
observer, constitutes the method of communication between the
blacksmith and his helper.

———t

'WHY THE THUNDERER'S GUN BURST.

Our readers will remember that about a year ago, a 38.ton gun
on board the British ironclad Thunderer burst, killing a number
of men and wounding many more. A committee appointed to
investigate the disaster, came to the conclusion that tKe explosion
was caused by a Jdouble charge. The gun, haviug missed fire
when loaded with a battering charﬁe (a 700 pound projectile and
110 pounds of powder), was again loaded with a full charge, and
fired with both of the charges and the projectiles in the gun at
the same time. This decision having been serionsly questioned,
the government ordered an experimental test by loading and
firing the sister gun in the manuer alleged. The test was made
at the proof butts adjoining the Royal Arsens) at Woolwich, Feb-
ruary 8. The second 88-ton gun was loaded and fired with a
double charge of 80 and 110 pounds of powder, one 600 pound
shell and one 700 pound Palliser projectile. The gun burst as
its fellow did on board the Thunderer, thus justifying the opinion
of the committeq of investigation as to the cause of that disaster.
The muzzle of the gun and the projectiles were buried in the
sand at the proof butts. The remainder of the gun, with the
exception of its base, was blown to atoms.

et e
CUTTING COLD STEEL WITH SOFT IRON.
BY B. 8. HEDRICK, OF WASHINGTON, D. C,

The development of heat by friction has been long known.
For some time it has also been known that the operation of roll-
ing and rubbing had the effect of changing the molecular struc- |
ture of iron and steel. These operations will toughen and com-
pact cold iron, and will harden and condense steel. Some time
since Mr. Jacob Reese, of Pittsburg, Ps., had occasion to con-
struet a machine for cutting bars of cold hardened steel. For
this purpose he mounted a disc made of soft wrought-iren wpon f|- ,
a horizontal axis, so as to be rotated with great velocity. With !
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any moderate speed no cutting was produced. ~But, on giving
the disc such a speed of rotation as to cause the periphery of the
disc to move with a velocity of about 25,000 feet per minute
(uearly five miles), the steel was rapidly cut, especially when the
bar to be cut was slowly rotated against the disc. Sparks in a
steady stream were thrown off, Av first it was supposed that
the steel was simply rubbed or ground off ; but on examining
the pile of accumulated particles beneath the machine, they
were found to be welded together in the shape of a large cone,
similar to the stalagmites in the limestore caves; they were
nearly like the spikes of frost as formed in winter on Mount
Washington, and illustrated at the Troy meeting. Real fusion
takes place. The steel is melted by the swiftly-moving smooth
edge of the soft iron disc, but the disc itself is but little heated.

he bar of steel on each side of the cut receives but slight heat,
and the ends are left with a fine smooth blue finish. By this
Process a rolled, polished, and hardened steel bar of two or three
Inches in diameter, may be cut in two in a few minutes. The
8oft metal disc of iron used was about forty-two inches in diame-
ter, and three.sixteenths of an inch thick. The particles fly off
In a thick jet or steam apparently while hot, through which the
naked hand may be passed without injury, and a sheet of white
Writing-paper held in the steam for a minute is not burned nor
colored in the least. They glance off without burning the hand,

aving assumed the condition which causes the spheroidal state
of liquids.

REMARKS OF THE EDITOR.

The explanation of this curious phenomenon lies in the fact
that the very rapidly rotating iron disc causes great numbers of
Particles of iron to come into contact with comparatively very
few particles of steel, every particle of which has to withstand
the 1npact of thousands of iron particles ; it thus gives way to
Superior numbers, this impact at the same time developing heat
®nough, not only to melt the detached particles of steel, but to

Ttug in the spheroidal state.—Manufacturer and Builder.

—————————————

. MENDING BELTs.—It is not always economy to replace a par-
tially worn belt by a new one. So long as there are portions of
8 worn belt that retain a part of their original soundness, it is
Useful as a portion of another belt. In no case put a piece of
Bew unused belting into an old or partially worn one ; more than
eighteen hundred years ago this fact was recognized.and recorded,
although the word ‘““bottle” was used instead of belt. The
Uniform tensions of a belt is impaired by uniting uew and unused
leather with that which has grown supple by use. No belt
.2hould have more than oue butt joint. The pieces should be
‘Put together in scarf joints by means of rivets or lace leather ;
old belts have usually absorded so nuuch lubricating oil that belt
Cement—fish glue—will not ‘‘take.” In riveting, the heads
should be on the wearing or pulling side and the burrs or washers
on the other. In sewing a lup the awl should be passed through
lu.a glanting direction and the stitches should present the
mallest amount of surface on the pulling side. In making a
butt joint the lacing should'not be crossed on the pulley side.
The ends of The belts should always be cut by a try square to
Insure perfect straightness. . In taking up belts, even narrow
t, it iy much better to cut and sew the belt in situ than to
Tan it off the pulleys. The proper degree of tension can always

thus secured and the belt not be kept too loose nor shortened

0 much ; besides, there is always an uneven strain, liable to

“ Work injury to the belt in running it on. If you cut your own

;a¢e leather, the handiest way to make laces is, after straighten-

oue edge of the skin, to guide the knife with the thumb in-

d of a straight edge, under which the leather will stretch

8ud pull, By holding the thumb rigid any width of lace may be
ssured and the work is very rapidly performed.

To SaroniFy PETROLEUM O1Ls—According to the London
ournal of Applicd Science, the following is the practical mode
°f??mtion in the particular case of a refined petroleum : Stearic
8ci 13 the fattty matter employed, and, upon being melted, is
s;"lred into the petroleum—in the proportion of about 15 paits
- o fatty acid to 100 of petroleum. After thorough intermixture

the Jeen effected by stirring, the mixture may be saponified in

v € usual way, 1t is recommendef], however, that animal or

regetablg fatty matter be added to it before saponification, the

esult being an improved product, the proportions reccommended
or 18 tWo of aciditied petroleum to the three of fat. Either soda

'u?"mh may be used in saponifying, and the soap produced

1 be hard “or soft according to the alkali employed and the

Proportiong taken. The product is represented to be actively
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detergent, and to be free from tendency to putrify. We give [§
From the neutral chemical
character of the mineral oils, it would appear that the result of |f
the operation just described would be simply a case of mechanical
suspension, and not one of chemical uuion as in the case of the
soaps proper. - The process is affirmed to be applicable not only
to the native mineral oils, but likewise to such as may be .
obtained from schist, asphaltum and other sources. The novelty [}
of the process seems to consist in first saturating the mineral oils |},
with a fatty acid, and then saponifying in the usual manner, the’
capacity for saponification having been imparted by the addition. [f
in question. ’

PLuMBAGO A8 A LUBRICATOR.—The Engineer gives this
example of the value of black lead as a lubricator : ““ A fly-wheel

shaft bearing, eight inches in diameter and 10 inches long carried [} ,

a load of nearly ten tons. The bearing was supported on a box
girder, and was lined with good brass. The engine could not be
run, as this bearing invariably got nearly red-hot after a few
revolutions ; various oils, tallow, sulphur and gunpowder were
tried with most indifferent success. By using a mixture of tal-
low and suiphur the engine could be run halt an hour at a time,
and once or twice has run a whole day, the shaft making 60 |
revolutions per minute, It was determined to have a new crank
shaft with a longer bearing, but as at the last moment the use of
black lead and tallow was suggested, a package of the ordinary
black lead used for stoves was worked up with some tallow, the
bearing carefully wiped, and the grease box on the cap filled
with the mixture. 'T'he bearing never heated again unless oil
was allowed to get access to it. The success of the plumbago as
as a lubricator was perfect. It should be added to the foregoing
that while the principle of lubricating by graphite, or plumbago,
is scientifically correct, and has in thousands of instances been
practically illustrated, it has been damaged seriously by the use
of impure graphite. For perfect success the graphite should be
absolutely clean.

!

i

ErFeECT OF PLANTS ON THE HEALTH.—The popular belief l
that plants kept in the house are injurious to the inmates, is

purely fanciful. Under the influence of sunlight the leaves of |

plants absorb carbouic acid from the atmosphers and decompose |
1t, yielding back the life-supporting oxygen, from which the in-
ference might be justitied that they were rather wholesome than
otherwise, On the other hand, it has been shown that when the

influence of light is withdrawn, this action of the plant is tem. |

poratily suspended—the plant sleeps, and the excess of carbonic l

acid gas taken up during the day is given off at night; and be: l
cause ot this action, the presence of plants in sleeping apartments

has been thought to be unwholesome or injurious.  The bad ;
effects to be attributed to plants from this cause are too trifling

to be worth serious consideration. The inhabiting of sitting and l
sleeping apartments warmed by baked air drawn from foul cellars,

the neglect of means to secure proper- ventilation, especially in ;

sleeping apartments, and the posoning of the atmosphere of [

dwelling-houses by the entrauce of sewer gases through leaky |
traps, are very real and common dangers, compared to which the
one alluded to sinks into utter insignilicance, if indeed it be

worthy to be considered at all.—Manufacturer and Builder.
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To Remove RusT FROM STEEL.—Steel which has rusted can
be cleaned by brushing with a paste composed of 4 ounce cyanide
potassium, § ounce Castile soap, 1 ounce whiting, and water suffi-
cient to form a paste. The steel should first be washed with a
solution of } ounce cyanide potassium in 2 ounces water. To
preserve steel rails from rusting, a good method is to paint them
with melted caoutchouc, to which some oil has been added.
The caoutchouc must be melted in a close vessel to prevent its
burning, and should be frequently stirred. It is also said that
dipping the steel in a solution of common soda (about 1in 4) will
preserve it from rusting. .

A HARD ComPosITION .~—Melt together over a gentle fire in
an 1ron pot : Pitch, one part ; gutta-percha, two parts; orange
shellac, tive parts ; add to this six parts of white lead (lead car-
bonate) in impalpable powder, and stir until a perfectly homo-
geneous mixture is obtained, and you will have a composition
hard enough to make pool balls, which may be cast and coloured

whitﬁ analine dyes mixed with dilute alcholic solution of bleached
shellac. ,

To ReMoVE OLp PaNr.—Slake three pounds of stone quick-
lime in water, and add one pound pearlash, making the whole
into the consistence of paint. Lay over the old work with a
brush, and let it remain for from 1% to 14 hours, when the paint
is easily scraped off.
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THE STEEL SQUARE.
From The Metal Worker.

Tn all that has been written for The Metal Worker upon the
subject of pattern cutting, and in all that has been published of
letters from owr readers about shop rules, little or no attention
has been given to the steel square, the usefulness of which in a
general way must be unquestioned. Just why every one has
omitted a statement of the uses to which this tool may be put it
is difficult to determine. It may be that tinners generally are
disposed to consider it a wood-worker’s tool, aud fail to see an
fitness in their use of it. Baut if it is only a wood-worker’s tool,
there is still good reason why tinners and mechanics of other
trades among our readers should know something about it. A
saw is certainly a wood-worker’s tool, and the hatchet was not
devised as an instrument for a metal worker’s use, but both saw
and hatchet are found very useful things to have and to be able
to use about every shop. There is enough rough wood-work to
be done and enough repairing required in the regular course of
businéss to make s certain degree of familiarity with the use of
these wood-working tools quite convenient. The same is true,
although in a little different sense, of the steel square, comsider-
ing it for the moment as exclusively a wood-working tool. There
is many an odd job—a shelf to put up, a bench to build, s parti-
tiun to construct or a framework to make—which it is very well
to do without the expense and bother of sending for a carpenter.
Familiarity with hatchet, «aw, plane and square in such cases is
very desirable.

But the steel square is not exclusively s wood-worker's tool.
Aecuraftely described, it is a mathematical instrument of very
extensive application, and is available for use in the problems of

ttern cutting, as well as in those of framing and construction.
Re tinner and metal worker have as clear a title to its employ-
ment as the,carpenter, apd becanse some one saw a carpenter em-
| ploying a square before he noticed a tinner using it, affords ne

ust cause of accusing the tinner of appropriating a wood-worker's
tool. Mathematical principles and the tools founded upon them
do not belong to any sect or guild, but, rather, are for any and
all who can make use of them, without any restrictions what-
ever. )

There is probably no other Yool in use among mechanics which
has half the capacity for usefulness, or, to put it in another form,
of which half as many applications can be made, as the square.
A mere list of the operations which may be Xerformed with it,
and of the purposes for which it may be advantageously em-
ployed, would occupy more space than we shall devote to this
article, while to explain in detail the manner of using it to sc-
complish the many results of which it is capable, might occupy
space equal to the whole of our paper for several numbers. ©
believe the square, with which by long association every one
thinks himself familiar, is a much underrated tool, and that it is
entitled to very much more attention and study than is usually
beatowed upon it. In the hands of the intelligent mechanic the
square becomes a simple calculating machine of most wonderful
capacity, aud by it he solves problems of the kinds continually
arising in mechanical work, which by the ordinary methods are
more difficult to perform. :

‘While asserting that the square is no more a wood-workers’
toel than a carpenters’ tool, or that of a mechanic in any other
trade in which use can be advantageously made of it, we do not

nor that the squares made and sold are almost exclusively of the
kind known as carpenters’ squares. There are so few require-
ments in the tool specially pertaining to the tinners’ use of it,
that a square calculated exclusively for him is hardly demanded.
Or we may state it in other words, thus: There bem% no objec-
tion to the marks upon the square, put there espetially for the
carpenter, the tinner finds all his requirements met when he
obtains a carpenter’s square. Tinners, then, are using car-
penters’ squares because there are no special marks and scales
required to be put upon the tool for their use, and becanse the
wzes and marks employed by the carpenters do not incom-
‘mode them, not because they have learned to employ a tool in
one live of mechanical employment which really belongs to an-
other, e . .
Since the squares which tinuers are using are of the kind
usually employed by carpenters, an explanation of the marks
and scales to be found upon them cannot fail to be of interest.
Accordingly at this time we will present a general description of
the tool, from a carpenter’s standpoint, reserving for another
opportunity a consideration of some of the ]iroblems in the solu-
tion of which it may be advantageously employed.

forget that the wood-workers use it much more than the tinners,’

One of the first things to consider in the study of the aquare

is the murks and scales upon it. The only matter demandi
gﬁor sttention is the names of the parts of the square itself.

he long arm of the square is called- the blade. The short
arm is called the tongue. The gnnction between the blade and
tongue is called the heel. The blade of the square is 24 inches
long, and the tongwe from 14 to 18 inches. The blade in good
squares is 2 inthes, while the tongue is 1§ inches wide. With
inferior tools the tongue is sometimes narrower.

In the accompanying en 'Vini‘ Figs. 1 and 2 show a steel
square of the best grade, being known in the hardware trade
a8 No. 100. The cuts show the tool and all its divisions at one-
fourth full size. The first marks which attract our attention,
and which are also the best known, are the divisions into inches
and fractions of inches, Tho heel of the square is the point
from which it is most convenient to measure, both along the
blade and also on the tongue, and hence in numbering the inches
the figures commence at the heel, running toward the end of the
blade and tongue respectively. The inch marks along the inside
edges of the square commence numbering likewise with the
interior angle. Since the width of the blade is in even inches,
the inch marks upon the two edges of the tongune correspond, but
because the'width of the tongue is in other than even inches,
the inch marks along the two edges of the blade no not cor-
respond. Commencing at the end of the blade upon the face
(Fig. 1) and corresponding to the inch divisions marked along
the outer edge, is a set of figures by which the distance from the
end of the blade may be read, which adapts this part of the tool
for use in measuring the depth of mortices, &c. The different
edges of the square are varionsly divided into fractions of inches.
The outside edges of the facé, as shown in Fig. 1, are divided

-into sixteenths, while the inside edges are divided into eighths.

The outside edges of the reverse, as shown in Fig. 2, are
dw}x;:ﬁ into twelfths, while the inside edges are divided into
exgl‘ X

he fine lines upon the tongue ruled longitudinally between
the inch marks 2 and 4, divﬁ: an inch g‘imo ten{hs. The
diagonal lines which cross them between 2 and 8 are also one-
tenth of an inch apart, thus enabling the operator to obtsin
divisions of hundredths of an.inch. The use of this scale is
precisely similar to that of the diagonal scales frequently found
with sets of drawing instruments. ~The numbers occupying the
middle of the tongue in Fig. 2 from the diagonal scale to the end,
constitute what is known as the ‘“ brace rule.” The numbers on
the left, r&l:ced one over the other, represent the run, or, in
other words, the two sides of a right-angled triangle, while the
numbers to the left represent, in inches and (decimal) fractions
of an .mgb,' the length of the third side or hypothenuse. Or, to
explain it in another way, the equal numbers placed one above
the other ni\:g be considered as representing the sides of & square,
and the third number to the right the length of the diagonal of
that square. Thus the exact length of a brace between shoulders
having a run of 57 inches on a post, and & run of the same on a
beam, is 80.61 inches. The brace rule varies somewhat in the
matter of the runs expressed in different squares. Some squares
give a fow brace lengths of which the runs upon the post and

beam are not equal. For example, ég 30, will be feund
among others.

The parallel rows of figares along the blade in Fig. 2 constitute
what is called board measure. - The manner of using it is as
follows: Under 12 of the inch marks along the outer edge of the
blade will be found the figures 8, 9, 10, 11, 12, 13, 14 and 15,
which represent the length of the board or plank te be measured.
The contents in feet and inches will be fonnd under the several
inch marks along the outer edge of the blade, corsesponding to
the width of the piece being measured. We can make this plainer
by & simple illustration. Suppose we desire to ascertain the con-
tents of a board 14 feet long and 10 inches wide. Find 14 under
12 of the inch marks along the edge. Follow the space in which
it is placed back to the figures under 10 of the inch marks, where
will be seen 11.8, which is read 11 feot and 8 inches. In like
manner if the board is 16 inches wide, the result (under 16 of the
inch marks) is found to be 18.8, or 18 feet and 8 inches. In the
same way the measure of boards of any width from 2 inches up to
24 inches, and of either of the lengths above enumerated, may be
quickly and accurately debermine«‘f By combining figures, lengths
may be calculated which are in excess of those above given, For
example, if we have a board 20 feet long we double the answer
in the 10 feet row, and for a piece of timber 25 foet long we add
the figures in the 12 and 18 feet rows together. This rule is
calcula!ied, as its name indicates, for board measure or for sur-
faces 1 inch in thickness. It may be advantageously used, how-
ever, upon timber by multiplying the sesult of the face measure
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of one side of a piece by its depth in inches. To illustrate : Sup.
};ose it be required to measure a piece of timber 25 feet long, 10 x

4 inches in size. For the length we will take 12 and 13 feet.
For the width we will take 10 inches, and multiply the result by

: 14. By the rule a board 12 feet long and 10 inches wide con-
= tains 10 feet, and one 13 feet Iong and 10 inches wide, 10 feet
10 inches ; therefore, a board 25 feet long and 10 inches wide

® ust contain 20 feet and 10 inches. In the timber above
' escribed, however, we have what is equivalent to 14 such
- boards, and, therefore, we multiply this result by 14, which gives

291 feet and 8 inches, the board measure.
. On some squares the board rule is arranged in the shape in-
- dicated by Fig. 3 of the accompanying engravings that is, the
numbers reipresenting contents instead of being feet and inches
are even feet, and instead of being placed in regular rows
under the several inch marks, are arranged diagonally, as in
the cut. The use of this form of the rule is the same as that
of the one above described, save that all the answers give the
nearest aYproximate even number of feet, instead of expressing
the actual contents in feet and inches. However, by the posi-
tion of the numbers either a little to the left or right of the
line under the inch mark indicating the width, the operator
- is supposed to determine in his mind the fractional part of a
-l foot contained. From all the information w¢ have been able
to obtain concerning the origin and use of this rule, which at
present is almost entirely superseded by the later and better
form above described, it seems that it came into existence at
s time when fractional parts of a foot in measuring lumber
e were disregarded, and w‘i\aen things generally were conducted
upon a broader and more.liberal basis than at present., It
does not answer at the present day to calculate a board at 18
- feet when in reality it contains 18 feet 8 inches,
= Along the centre of the tongne upon the face, as shown in
Fig. 1, will be noticed a number of dots, and a row of figures
numbering them by tens. This is known as the *‘ octagonal
seale,”” the use of which is as follows : Suppose it is required
= to reduce a square timber, say, for examfle, 12 x 12 inches, to
XN octagon shape, First draw a centre line along each face, which,
E of course, will be 6 inches from the several edges. With the
E - compasses, take twelve of the divisions in the octagon scale, and
set off this space on the faces of the timber, measuring each way
from the centre lines. The points thus obtained will be correct
for the ;;ange lines. The rule always to be observed is as follows :
, 8et off from each side of the| centre line upon each face as many
spaces by the octagon scale as the timber is inches square. For
timbers larger in size than the number of divisions in the scale,
the measurements by it may be doubled or trebled, as the case
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-may be.

Igow, it will not surprise us at all if our readers (the tinners
and metal workers) ;111-5 themselves, after perusing the above de-
scription of the sqlt:are, better informed concerning the marks
and scales upon it than the carpenters among their acquaintances.
On the other hand, the carpenters are able to teach them many a
trick in the use of the square applicable to the tinners’ require-
ments, which upon demonstration will be apt to open somebedy’s
eyes in .astonishment. So, perhaps, after all, thi are about
even on the firstcount. Itisa %ood subject for study, and much
will be gained by a comparison of notes, both among mechanics of
the same trade and between mechanics working at different
trades.

of Square, showing Old Style of

The Steel o‘quw*e.—l-'ip. 3.—Face
Board Measure.

THE STEEL SQUARE.—( See page 116 )
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PNechanics.

MECHANICY' APPRENTICES.

There was an apprentice case in one of the courts recently which
brought up a very important subject which deserves particular
consideration apart from the merits or demerits of the contro-
versy between this one master and this one apprentice.  The
apprentice sued his master for not having taught him some of
the most important features of the trade wh.lch 'he was appren-
ticed to learn. The jury rendered a verdict in favor of the
master, which indicated that they did not thinlg the case of the
apprentice a good one ; but how many masters in these days do
really teach their apprentices all that they nominally agree to
teach them? The trade-unionists theoretically base their pecu-
Yiar attitude toward the apprentice system on the ground that
apprentices are, in the majority of instances, not taught as they
should be; but that they are, n_lstead of being instructed in all
the mysteries of a trade, merely instructed in certain specialities.
How much the present peculiar relations between master and
apprentices are due to trade-unionism, need not now be discussed.
We have simply to recognize the fact that the old-fashioned
apprentice system has completely broken down,.and that there
is an urgent necessity that there shall be a substitute provided
for it, in the interests not only of individuals but of the whole
community, which will be beyond the reach of malign and sel-
fish influences, exerted on the one hand by masters who are
anxious to get men’s work out of boys at less than men's wages ;
and on the other hand, by workmen who, in their dread of com-
petition, seek to prevent boys from learning trades at all.—
Philadelphia Telegraph.

———— PP

HOW TO JUDGE OF LEATHER IN BELTS.

Without entering into the question of the merits or demerits
of rubber or other kinds of belting, one cannot but notice the
waut of urlanimity of opinion, even among belt manufacturers,
as to what really constitutes the best leather for making belts to
convey power in running machinery, and, if we include makers
of belts on the other side of the Atlantic, the.dlﬂ'crences in
theory and the divergence in practice are much wider than they
are here. As a rule, too, thisis a matter about which machinists
generally have but little information, and aze, with here and
there only a rare exception, but indifferent judges. .

The best belt, theoretically, is that which combines the highest
tensile strength with the greatest power to resist wear by attri-
tion, being at the same time subject to little change by dryuess,
moisture, heat, or cold. These qualities supposing the manu-
facture to be ordinarily good, are mainly dependent upen the
tanning. In Europe there is very little difference known or
acknowledged between good sole and good belting leather. The
heaviest or *¢ plampest”” leather is usually considered there the
best for belts, as well as for the soles of boots and shoes. Our
belt makers, however, recognize an essential difference. The
sole of a boot or shoe, particularly in all heavy work, needs to
have but little flexibility, but must have the greatest possible
capacity to resist wear by attrition, and be as far as practicable,
impervious to water, while it is never subjected to uny test of its
tensile strength.

Sole leather, therefore, in all the toughest wearing grades, is
made as thick and solid as the tanner can make it ; great care is
taken to open wide the pores of the hide, in the earlier part of
the tanning process, see that all the gelatine is saved tocombine
with tannin, and that the hide is left in the tan liquors long
enough to take up all the tannin it will absorb. This makes the
finished leather oftentimes a great deal thicker than the original
hide ; but such leather, it need hardly be said, would not be the
best for making belts, for it has little flexibility, and its tensile
strength has been greatly impaired by the straining of the fibres
of the hide to take in the large amount of tannin it has re-
ceived.

The tanner who would make the best belt-leather, however,
although he cannot swell the fibres of the hide with tannin to
the extent above noted, must produce a firm, solid belt with not
a little of the elasticity and strength of steel ; it must be suffi.
ciently flexible, and yet of great power to resist wear by attrition,
and to stand, with little stretching, the heaviest direct strain.
Theso qualities are best obtained by an amount of tanning
which will make the finished leather but little thicker than the
raw hide of which it is made. On cutting a piece of sole or
belting leather, one will potice the network of hide fibres inter-
lacing each other, and which, before tanning, were surrounded

e
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with gelatine. These fibres give the hide its great tensile strength,
and any considerable displacement of them by the transformation
of the hide into leather impairs this quality. A piece of good
belt leather, therefore, when freshly cut, should look bright, with
the intervening spaces between the fibres fine, even and regular.
The texture should be uniform throughout, and with the utmost
solidity there should be great elasticity.

> P

SHEARING STRENGTH OF AMERICAN WOODS.
(See page 121. )

Mr. John C Tr’autw.ine, a well-known authority in matters
pertaining to engineeriug, communicates to the Journal of the
Franklin Instituie an account of some valuable practical experi-
ments on the shearing strength of a number -of kinds of native
woods, to determine the reliability of this material for pins or
tree-nails, for which it is very commonly employed.

For the purpose of these experiments, Mr. Trautwine em-
ployed the iron holder shown in the accompanying cat, (for
which we are indebted to the Journal), through the cylindrical
pole in which the wooden pin p p to be tested was placed. Two
specimens of each kind of wood named in the annexed table,
were tested, all the specimens being of fairly seasoned wood, and
free from defects. Where the differences in result did not exceed
10 per cent. the mean value is given.

he specimens tested were in _the shape of cylindrical pins
-64 of an inch (or full § inch) in diameter. The central picces
sheared off were § inch long. The single circular area of each
pin was *322 of a square inch ; and that of the two areas simul-
taneously sheared, ‘644 of a square inch.

The test specimens fitted closely into the cylindrical hole of
the holder, and as the two parts’ A and B of the holder were
pulled in opposite directions, the test pieces could only yield by
direct shearing at O and C. The trials were made upon one of
Riehle Brothers' testing machines. To obtain the results in
pounds per square inch of total sheared area, Mr. Trautwine has
multiplied his experimental values by 1.55 (that is ‘644 x 1.55
=1 square inch).

SHEARING STRENGTH OF AMERICAN WOODS.
Pounds per square inch,

Ash......... PP 6,280
Beech................ ettt raas 5,223
Birch....... e, e 5,595

Cedar, white.................. 1,372 to 1,519

Cedar, Central American...............3,410
Cherry.. .vvvvevenreeennnen. bereseciane 2,945
Chestnut,..........coovvveeniinnnn... 1,535
Dogwood. .... ceees e 6,510
Ebony....ooovv iiiiiiiiiii 7,750
Gum.....,, e eaea veeeeenieas...b.890
Hemlock..,............... Ceerieaee e, 2,750
Hickory.........coovvevense...6,045 to 7,285
Locust,....opveunennnnne. e 7,176
Maple.........oocvvvennneensnnennes..6,355
Oak, white...vvevreurernriiienn i 4,425
Oak, live...... [ SN

Pine, white. eees seeess

Pine, yellow, Northern......,.......... 4,340
Pine, yellow, Southern................ 6,735
Pine, yellow,. very resinous.cee ..,....... 5,053
Poplar... voivivurneneeiieinniienn.. .. 4,418
BPIUCE e e v v vaereetnreererrnnsnenans. 5,256

Walnaut, black............... cerreee.. 4,728
Walnut, common.......... ..2,830

T —

CHOPS AND STEAKS FOR THE Sick.—In cooking steaks for
the sick, they should always be cut about one inch i%x thickness.
Beat it well with a rolling pin. This renders it tender and
preserves the juice. Place upon a broiler and cook for seven or
ten minutes, turningirequently. When donelay it upon a hot
plate and season with salt and pepper, and a little butter. Never
chop meat with a sharp instrument. It severs the fibres, thus
allowing the juice to escape while cooking.

TREATMENT OF SimpLe Hiccouen.—Dr Grellety once saw &
mother, tender and full of affection for her children, give them a
morsel of sugar dipped in table vinegar whenever immoderate or
too rapid repletion of the stomach or any other cause had induced
hiccough. The latter ceased as if by magic. Since then the
V}chy physician has very frequently employed this means on
his own account, and has never found it without avail.— The
Pharmacist and Chemist. )
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‘IMPROVED TREATMENT OF COTTON FIBRE.

A t The great world of industry knows but very little of what it
q| ©%es to the quiet, retired men of science, who spend their time,
night and day, in inquiring into the hidden mysteries of nature,
and in bringing them out, one by one, to subserve the constant-

y increasing wants of man. We have frequently called atten-
tion in these columns, to facts of this kind, and we now again
Tefer to other matters of similar import. In our issue of the 7th
1nstant, reference was made to a recent interesting chemieal dis-
¢overy, whereby most of the qualities and appearance of silk was
&ven to ordinary flax fibre. .

It is now announced that M. L. D. Keecalin, of Basle, has de-
Vised a method, and that machinery has also been invented and
¢onstructed whereby cotton fibre mixed with a very small propor-
tlop of animal fibres—wool or silk—may have their entire body
Bniformly treated by one and the same process, so as to enable

hem to be dyed or printed with desirable colouring matters, such
2s have hitherto been applicable to animal fibres only.

or this purpose vegetable oils, from which their glycerine has

2een eliminated, are, by preference, employed. The cotton fibre
18 steeped repeatedly in a bath of this mordant, either in the
't{ite of loose filaménts, or of woven fubrie, and either alone or
Mixed with silk. Between the several steepings, the fihres are
Subjected to pressure, in order to cauce the mordant to penetrate

Y| !Mtimately into the pores; and the fibre is then exposed to suffi-
Clent heat for fixing the mordant in it. After this treatment the
fibre will be found to have become 80 far assimilated in its nature

0 8ilk or wool fibre, as to be susceptible of treatment with the
Same colouring matters with which these are treated. Olive oil

23 been found to give the best results in the above-deseribed
Prooess. In operating with this oil, & quantity contained in a
Suitable vessel is treated with sulphuric acid, whereupon a dis-
80ciation of the fatty bodies, and a separation of the glycerine is
offected, the latter, together with the excess of sulphuric acid,

g removed by washings based on the different densities of the
fatty bodies,
.. The product obtained is mixed with from three to four times
%8 weight of water, producing a liquor which constitutes the
mord?,nt. If the cotton be in the form of a woven fabrie, the
eping is effected by means of a machine, in which the fabrie,
oD issuing from the bath, passes between two pressing-cyilnders,
Tom which it again enters the bath, and then again passes between
p"‘**iSlll;z-cylindem, and so on repeatedly, in order to insure the
Te being thoroughly impregnated with the mordant.
the cotton be in the state of flaments, or in hanks, a
;‘acblne is employed such as is used in dyeing, in which the
anks are hung upon pegs or rollers, and cylinders, situated
Over the top rollers, are caused to act upon the hanks, so as to
Subject them to pressure, at the same time that they impart to
m the requisite movement for circulating through the bath.

i IRON IN BRIDGE BUILDING.

o The use of iron in bridge construction has produced a boldness
i t}““"mct&ptmn in the Kresent generation of engineers which casts
1 hal fpel'formances of their predecessors entirely in the shade. A

ang century ago such spans as the fallen ones of the St. Charles
[ Ay bridges, for the loads that they were calculated to sup-
Mg+ erd impossible. Now they are far from being of the first
abtgn"“d"' There are 10 truss bridges across the Misyissippi

r:e 8t. Louis, which are not regarded as very wonderful struc-
Taysf, !!‘rild yet seven of them have spans as long as those of the

e.

Tidg
Dubuque, Keokuk and
Rock Island of 250, and
The span which gave way at St.
yet the same bridge has two pans
il river is a truss bridge at Leaven-
five of with three spans of 340 feet, and another at Glasgow with
‘ steuﬁ 315 feeet. Across the Ohio there is a truss bridge at
| one o, LVille with a span of 320 feet, one at Parkersburg of 350,
i blliI: incinnati with a span of 515 feet, the longest truss yet
| brig, 81d one at Louisville with a span of 400 feet. The truss
Tai r§° over the Kentucky river, on the Cincinnati and Southern
175 foq, 4 28 three spans 375 feet in length, resting on iron piers
keepsiet bigh. The proposed bridge over the Hadson at Poungh-
| water e has five spans of 500 feet with piers

‘

e bridges at Winona, LaCrosse
g‘nm 1, have spans of 240, that dt
Chat at Louisiana of 256 feet.
© grles was 320 feet in length,
et long, Over the same

135 feet above high

Spans of 300 feet, The

truss hridge of Lessart, in France,
) 488 apap of 314 feet, and was e t

pushed across from one abutment
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v in“? ﬁ‘"ope there is a truss bridge over the Vistula at Graudenz |
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to the other after being put together. The bridge over the Rhine
at Wesel, has four spans of 318 feet. The Kulenburg bridge in
Holland, which was the monarch truss before the construction of !
the Cincinnati bridge, has a span of 492 feet,

From these examgles it would seem that the St. Charles and Tay
bridges, instead of being risky engineering ventures, are entirely |
within the domain of experience ; but, nevertheless, the fact |
remains that, notwithstanding the boldness with which the
engineers of the present day meet the exactions of the locomotive,
tbesv are comparatively novices in the use of iron. The first iron
bridges were of cast-iron, and soon proved to be too lightly pro-

ortioned. The first suspension bridges were similarly defective.

oes it remain to be proved that the wrought-iron work of the

past 20 years betrays too great a confidence in the material ?

Were the St. Charles and Tay disasters unaccountable accidents,

or were they fair tests of current engineering theories ? These are

%\gztions which engineers would do well to discuss.—S¢. Louis
6.

————— .

TRCHNICAL BRRVITIES.—Reference is made in the foreign
technical journals to the production by a French inventor of a
species of artificial nacre, or nother-of-pearl, made of the pulver-
ized shell of the haliotis, solidified with gelatine, and compressed.
The product can be stamped, moulded, and, in fact, fashioned as
may be required ; and may be dyed in any color, polished, and
varnished. It is designed to substitute tortoise shell, mother-of-
pear], ete., for inlaying or mounting in cabinet work, in the pro-
duction of fans, buttons, etc.—The German Telegraphic Engi-
neers, who have experimented with it, have reported favorab y
on the alloy of aluminium and iron for telegraphic wires. They
affirm that it produces a wire both finer and stronger than iron,
less susceptible to atmospheric changes, and of superior conduct-
ing qualities.—A contract for laying a subnarine cable across the
Gulf of Mexico, conneéting the United States with the Mexican
republic, hus received the approval of the latter government.—
The ¢ Germran Society for the Promotion of Industry*’ offers a
prize of $750 and its gold medal for a substitule for either gutta-
percha or caoutchouc.—The best results are being obtained in the
use of bichloride of ethidene for anmsthetic purposes. This agent,
it may be remembered, was recomniended by a commission of
English physicians appointed to find some anmsthetic more
prompt and efficient than either, and free from the dangers of
chlorotorm. The bichloride seems to fill the bill perfectly, but
at present is too costly. This objectien will doubtless be over-
come.—For bleaching animal tissues, Tessié du Motay places the
substances for a few minutes in moderataly concentrated solution
of sodium bisulphite, when they almost instantly become white.
—Two German chemists, Clonet and Ritter, independently of
each other, assert the presence of arsenic in all commerecial grape-
sugar. It is doubtless derived from the sulshuric acid used in
the manufacturc. The quantity found varied from ‘0022 to ‘1094
grams per kilo. This fact is of interest, in view of the immense
quantities of this substance manufactured in this country, and
used by confectioners, brewers, and others.—The topophone is a
new instrument, designed to be used on shipboard, by which the
exact direction of sounds emitted by fog-horns or fog-bells may
be promptly determined. It was found, in actual experiments
made for the Light-house Board, that the pointer of the instru-
ment could be easily brought to within 10 degrees, or less than
one point, of the true direction of the sound, which is eufficiently
accurate in the practical use of the apparatus.

PoLisH FOR MARBLE MANTELPIECE.—Wash the marble
thoroughly with diluted muriatic acid, or warm soap and vinegar ;
should this not restore the polish, then apply the following pre-
paration of wax, which is harmless even for painting, and is most
excellent for furniture. Boil a quart of water and dissolve } oz of
potash in it , when dissolved, add a }1b. of virgin wax, boil it well
together for nearly an hour ; put it away to cool, when the wax will
be.on the top ; then put the wax in a mortar, rub it well with the
pestle, adding sufficient rain water to make it into a soft paste ;
(rluh some of this on the marble with a rag; polish with a soft

uster.

VARNISH FoR WHITE Woops.—Dissolve 8 pounds of bleaghed
shellac in 1 gallon of spirits of wine ; strain, and add 1} more
gallons of spirits. If the shellac is pure and white, 'thls will
make a beautifully clear covering for white wooden articles.

—ENaLAKXD during the five years just'ended, imported silver
to the value of $331,558,000, and exported it to the value of

' $349,871,000—being an excess of $18,118,000 of exports of sil.

ver over imports,

{

{
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THE FRAMING SQUARE.
BY WM. E. HILL.

The ¢ framing square” is a steel tool having two arms at right
angles to each other ; the longer and wider arm is called the
s 8lade," the shorter arm the *tongue.” The blade in good
squares is 2 inches wide and 24 inches long, while the tongues
on the same squares are 1} inches wide and from 14 to 18 inches
in length. A lucid description of the tool, with many of its ca-
pabilities, was published in the American Builder du}-ing the
year 1876, and subsequently ; some things, however, which were
not described in the papers referred to I propose to discuss in
this, and following psgers. .

Fig. 1, Plate 83, showsa portion of a first-class square ; the
diagonal scale on the tongue is designed to aid the workman in
minute measurements. The lines between @ and b are one tenth
of an inch apart, so aleo are the lines betweeen b and ¢. It will
also be seen that diagonal lines are drawn across the spaces from
point to point. The primary divisions are tenths, and the junc-
tion of the diagonal lines with the longitudinal parallel lines
enables the operator to obtain divisions of one hundredth part of
an inch ; as, for example, if we wish to obtain twenty-four hun-
dredths of an inch, we glace the compasses on the' ¢‘ dots” on
the fourth parallel line, which covers two primary divisions, and
a fraction, or four tenths, of the third primary division, which
added together makes twenty-four hundredths of aninch. Again,
if we wish to obtain five tenths and seven hundredths, we operate
on the seventh line, taking five primaries and the fraction of the
sixth where the di:ﬁonal intersects the parallel line, as shown
by the é‘ dots,” on the compasses, and this gives us the distance

uired. - :

'he use of this scale is obviouns, and needs no further explanation.

The *“ board measurg,” as shown on this square, gives the feet
and inches contained in each board according to its length and
width. Under Fig. 12 on the outer edge of the blade, the
length of the boards, plank, or scantling to be measured is given,
and the answer in feet and inches is found under the inches in
width that the board, etc., measures. For example, take a board
nine feet long and five inches wide ; then under the Fig. 120n
the second line will be found the figure 9, which is the length
of the board ; then run along this line to thefigure directly un.
der the five inches (the width of the board), and we find three
feet nine inches, which is the correct answer in ¢ board measure.”
If the stuff is two inches thick, the sum is doubled ; if three
inches thick, it is trebled, eté., etc. If the stuff is longer than
any figures shown on the square, it can be measured by dividing
and doubling the result.

The * brace rule” is on the tongue of the square. This rule
is easily understood ; the figures on the left of the line represent
the “ run” or the length of two sides of a right angle, while the
figures on the right represent the exact length of the third side

a right-angled triangle, in inches, tenths, and hundredths.

The *“octagonal scale” (Fig 2) is on the opposite side of the
square to the ‘““brace rule,” and runs along the centre of the
tongue. Its use is as follows: Suppose a stick of timber ten
inches square. Make a tentre line, which will be five inches
from each e(sge ; set & pair of compasses, putting one leg on any
of the main divisions shown on the square in this seale, and the
other leg on the tenth subdivision.” This division, pricked off
from the centre line on the timber on each side, will give the
points for the gnngo-lines. Gauge from the corners both ways,
and the lines for making the timber octagonal in its section are
obtained. Alwa{: take the same number of spaces on your com-

ses as the timber is inches square from the centreline. Thus,
f a stick is twelve inches square, take twelve spaces on the com-
passes ; if only six inches square, take six spaces on the com-
passes, etc., etc. A

Fig. 8 shows how a common rafter can be laid out, and the
proper angles or levels obtained, by a practical application of the
square. Avoid lining for a *lookout ;" give ample length for

rojection. Take pitch of roof on tongue, and half the width of
ui'{din on blade : the angle along ei‘l;e of blade then, is the
bevel of foot of rafter ; the ‘‘lookout’ or gro;eetlon must be
i provided for independent of the actual length of the mftex:. Run
‘ the square along I:E: rafter us many times as there are feet in half
the width of building.- . )
$ To find the hypothenuse when the base and altitude are given :
| let a equal altitude, b the base, then, a,x t»=y the hypothen-
use, etc. This is the rule on which the foregoing 18 based.
Braces of different runs may also be found by the use of the
nare as above, under the principles contained in the rule. A
.h‘}ll explanation of the use of the square for getting rafters and

braces under the above rule, ean be found in the American
Builder for 1876. ’

Fig. 4 shows how an octagon can be produced by the aid of a
steel squars. Prick off the distance a 0 equal to half the distance
of the square ; mark this distance on the blade of the square
from 4 to o, place the square on the diagonal, as shown, and
square over each way. Do the same at every angle, and the
octagon is complete.

To obtain the same figure with the compasses, proceed as fol- |
lows : Take half the diagonal on the compasses, make a little |
over a quarter sweep from c, and at the intersection at d and ¢, |
then d and ¢ foun one side of an octagonal ‘figure. "

Again : take a piece of timber twelve inches square, as Fig. 5 ;
take twelve inches on the blade from « to b, mark at the point a,
operate similarly on the opposite edge, and the marked points will
be guides for guage-lines for the angles forming an octagon.
The remaining three sides of the timber can be treated in the
same manner. |

These points can be found with & carpenter'’s rule as follows :
Lay the rule on the timber, partly opened, as shown in the cut,
¢t prick off” at the figures 7 and 17 as at @ and b, and these
points, will be the guides for the gauge-lines. The same points
can be found by laying the square diagonally across the timber
and *¢ pricking” off 7 and 17. !

To make a moulder’s flask octagonal proceed as follows: The
flask to be four feet across. Multiply 4 x 5 (a8 an octagon is al-
ways as 5 to 12 nearly), which gives 20 ; divide by 12, which
gives 13 feet, cut mitre to suit this measurement, mail into cor-
ners of square box, and you have an octagon flask at once.

Another method of constructing an octagon is shown at Fig. 6.
Take the side as a b for a radius, describe an arc cutting the dia-
gonal at d ; square over from d to ¢, and the point e will ther be
the gauge-guide for all the sides.

Another method (Fig, 7) is to draw a straight line, ¢, any
length ; then let @ & and a ¢ be corresponding figures on the blade
and tongue of the square, mark along either and measure the dis-
tance of required octagon ; move the square and mark also. Now
use the square the same as before, and the marks ¢ b and & are
the points required.— W ood-Worker.

Querics.

{1008.}~What is the best way to remove rust from Russia
sheet iron or a mechanic’s tools +—1I have tried dry lime on the
Russia iron and failed to clean it.—R. M. J. B.

rvieaa——

Replies to Queries.

[No. 1,00L.}—In answer to question No. 1,001 I would say I'!
have taken the buckle out of saws frcauently by placing them on
a smooth piece of hardwood plank and by taking a short pioce
of hardwood scantling about 2" x 8, or somewhere thereabouts,
and 4 or 5 inches long, and cutting the end perfectly true. I
have placed it over the buckled places and struck it smartly,
shifting it about and also changing the saw from one side to the
other.

[No. 1,007.]—In answer to question No. 1,007 I would say that
1 made a very good job of a flute, the first joint of which was
split so that the cork would not fit tight in it. I wiped it clean
olf) all grease and filled the crack with Wilcox's Indian Rubber
Cement ; the wood must be thoroughly warm, as also the cement,
The ferrules were ivory ; I took them off as they were loose ;
when the cement began to set ] aneinted the ferrules with some
fresh from the bottle and put them on. After the cement was
well dried 1 smoothed it off with a very sharp knife. The only
fault to be found was that the cement was S;:7}:“;(! and I counld not
color it. The flute, however, sounded well and that was what
the owner wanted. A cement that has caoutchouc and shellac as
ita constituents will answer well for this purpose.—R. M. J. B.

CHEAP WATERPROOF VaRNIsH.—Use the very same materisl
mentioned in the former question, glue and bi-chromate of potash.
It is well to mix no more than ¥ou are going to use. After put-
tiniit ‘on, expose to sunlight ; if yopt cover your woodwork first

with a solution of logwood exfract, the size will make it deep’
bll)?k; in fact, if well done on & good ground, it will imitate
ebony.
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Quite as much depends upon the manner in which a cement
is used as upon the cement itself, The best cement that ever
was compounded would prove entirely worthless if improperly

-applied.  The following rules, says the Druggists’ Circular,

must be rigorously adhered to if success would be secured. :

1. Bring the cement into intimate contact with the surfaces
to be united. This is best done by heating the pieces to be
joined in those cases where the cement is melted by heat, as in
uring resin, shellac, marine glue, etc. Where solutions are used,

- the cement must be well rubbed into the surfaces, either with

a soft brush (as in the case of porcelain or ?las:z), or by rubbing
the two surfaces together (as in making a glue joint between two
Ppieces of wood). .

2 Aslittle cement as possible should be allowed to remain
between the united surfaces. To secure this the cement should
be as liquid as possible (thoroughly melted if used with heat),
and the surfaces should be pressed closely into contact (by screws,

| weights, wedges, or cords) until the cement Las hardened.

3 Pleuty of time should be allowed for the cement to dry or
harden, and this is particularly the case in oil cements, such as
copal varnish, boiled oil, white lead, etc. When two surfaces,
each half an inch across, are joined by means of a layer of white
lead placed between them, six months may elapse before the ce-
ment in the middle of the joint Lus become hard. In such cases
a few days or weeks are of noaccount; at the end of a month
the joint will be weak and easily separated, while at the end of
two or three years it may be so firm that the material will part
anywhere else than av the joint. Hence when the aiticle is to
be used immediately, the only sale cements are those which are
liquefied by heat and which become hard when cold. - A joint
made with marine glue is firm an houv after it has been made.
Next to cements thut are liquefied by heat are those which con-
sist of substances dissolved in water or alcohol. A glue joint
sets firmly in twenty-four hours; a joint made with shellac var-
nish becomes dry in two or three days, Oil cements, which do
not dry by evaporation, Lut harden by oxidation (boiled oil,
white Jead, red lead, etc, etc.) are the slowest of all.

Aquarium Cement.—Litharge, fine, white, dry sand, and

“pluster of Parie, each one gill ; finely pulveiized resin, 1-3 gill,

Mix thoroughly and make into a paste with boiled linseed oil
to which drier has been added. Beat it well, ard let it stand
four or five hours before usingit. After it hasstood for 15 hours,
however, it loses its strength.
with this cement is good for either salt or fresh water. It has
been used at the Zoologicul Gardens, Loudon, with great success.
1t might be useful for constructing tauks for other purposes or
for stopping leaks.

Casein Mucilage.—Take the curd of skim milk (carefully freed
from cream or oil), wash it thoroughly, and dissolve it to satura-
tion in a cold concentrated sclution of Lorax. This mucilage
keeps well, and as regards adhesive power far surpasses the mu-
cilage of gum arabic. i

Casein and Soluble Glass. Casein dissolved in soluble silicate
ofl soda or potassa makes a very strong cement for glass or por-
celain.

Cheese Cement for Mending China, ctc.—Take skim milk
cheese, cut it in slices and boil it in water. Wash it in cold
water and knead it in warm water several times. Place it warm
on a levigating stone and knead it with quick lime. It will join
marble, stone, or earthenware so that the joiniug is scarcely to
be discovered.

Chinese Cement (Schio-liao).—To three parts of fresh beaten
blood are added four parts of slaked lime and a little aJumn ; a
thin, pasty mass is produced, which can be used immediately.
Objects which are to be made sp.ecinlly waterproof are painted by
the Chinese twice, or at the nost three times. Dr. Scherzer
saw in Pekin a wooden box which had travelled the tedious road
via Siberia to St. Petersburg aud back, which was found to be

rectly sound and waterprool. KEven baskets made of straw
K:couie by the use of this cement, peifectly serviceable in the
trangportation of oil. . .

Pusteboard treated therewith reccives the appearance and
strength of wood. «Most of the wooden public buildings of China

are painted with schio-liao, which gives them an unplessant red. |

dish appesrance, but adds to their duiability. This cement was
tried 1n the Austriau Depurtment of Agriculture, and by the
** Vienna Association of Judustry,” and in both cases the state.
ments of Dr, Scheizer were found to be strictly accurate.
Faraday's Cap Ccmtnt.—-lz‘lectn’cal Cement.—Resin, §oz;
Leeswax, 1 oz. ; red ochre or Veuetian red in powder, 1 0z, D
the earth thoroughly on a stove at a temperatare above 212°.
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Melt the wax and resin together and stir in the powder by degrees.
Stir until cold, lest the earthy matter settle to the bottom. Used
for fastening brass work to glass tubes, flasks, etc,

Cement for (lass, Earthenware, etc.—Dilute white of egg
with its bulk of water and beat up thoroughly. Mix to the con-
sistence of thin paste with powdered quicklime. Must be used:
immediately.

f7lass Cement.—Take pulverized glass, 10 parts; powdered
fluorspar, 20 parts ; soluble silicate of soda, 60 parts. Both glass
and fluorspar must be in the finest possible condition, which is
best done by shaking each in fine powder, with water, allowing
the coarser particles to deposit, and then to pour off the remain-
der, which holds the finest particles in suspension. The mix-
ture must be made very rapidly, by quick stirring, and when
thoroughly mixed must be at once applied. This is said to yield
an excellent cement,

Gutta Percha Cement.—This highly recommended cement is
made by melting together, in an iron pan, two parts common
pitch and one part gutta percha, stirring them well together un-
il thoroughly incorporated, and then pouring the liquid into
cold water, When cold it is black, solid and elastic ; but it
softens with beat, and at 1000 Fah. is a thin fluid. It may be
used as a soft paste, or in the liquid state, and answers an ex-
cellent purpose in cementing metal, glass, porcelain, ivory, etc.
1t may be used instead of putty for glazing windows.

Iron Cement for Closing the Joints of [ron Pipes.—Take of
coarsely powdered iron borings, 5 1bs. ; powdered sal-ammoniac,
2 oz. ; suiphur, 1 oz. ; and water sufficient to moisten it. This
composition hardens rapidly ; but if time can be allowed it sets
more firmly without the sulphur. It must be used as soon as
mixed and rammed tightly into the joint.

2 Tuke sal-ammouniac, 2 oz. ; sublimed sulphur, 1 oz. ; cast
iron filings or fine turnings, 1 1b. . Mix in a mortar and keep
the powder dry. When 1t is to be used, mix it with twenty
times its weight of clean iron turnings, or filings, and grind the
whole in a nortar ; then wet it with water untl it becomes of
convenient consistence, when it is to be applied to the joint.
Aft:;r1 a time it becomes as hard and strong as any part of the
metal.

Kerosene Oil Lamps.—The cement commonly used for fasten-
ing the tops on kerosene lamps is plaster of Paris, which is po-
rous and quickly penetrated Dy the kerosene. Another cement
which hus not this defect is made with three parts of resin, one
of caustic soda, and five of water. This composition is mixed
with half its weight of plaster of Paris. It sets firmly in about
three quarters of an hour. It is said to be of great adhesive
power, not permeable to kerosene, a low conductor of heat, and
but superficiully attacked by hot water.

Cement for Uniting Leather and Metal.—Wash the metal with
hot gelatine ; steep the leather in an infusion of nutgalls (hot)
and uring the two together.

Cement for Leather Belting.—One who has tried everything
says that ufter an experience of fifteen years he has found nothing
to equal the following : Common glue and isinglass, equal parts,
soaked lor 10 hours in just enough water to cover them. Brin
gradually to a boiling heat and add pure tannin until the whole
becomes ropy or appears like the white of eggs. Ruff off the
surfuces to be joined, apply this cement warm and clamp firmly.

Litharge and Qlycerine Cement.—A cement made of very
finely powdered oxide of lead (litharge) and concentrated glyce-
rine unites wood to iron with remarkable efficiency. The com-
position is insoluble in most acids, is unaffected by the action of
moderate heat, sets rapidly, and acquires an extraordinary
hardness,

Cement for Altaching Metal to Glass.—Copal varnish 15;
drying oil, 5; turpentine, 3. Melt in a water bath and add 10
parts slaked lime, ’ ,

Paris Cement for Mending Shells and other Specimens.—
Guw arabic, 5 ; sugar candy, 2 ; white lead, enough to color.

Lorcelain Lement.—Add ‘plaster of Paris to a strong solution
of alum till the mixture is of the consistency of cream. It sets
readily and is said to unite glass, metal, porcelain, ete., quite
firmly. 1t is probably suited for cases in Which large rather than
small surfaces are to be united.

 Soft Uement. —Mlelt yellow beeswax with its weight of turpen-
tine, and color with finely powdered Venetian red. When cold
it has the hardness of soap, but is easily softened and moulded
with the fingers, and for sticking things together temporarily it
is mvaluable,

Noluble Glass Cement,—When finely pulverized chalk is
stirred into a solution of soluble glass of 30° B. until the mixture
is fine und plastic, o cement is obtained which will harden in
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,bgt_ween six and eight hours, possessing an extraoardinary dura-
bility, and alike applicable for domestic and industrial purposes.
f any of the following substances be employed besides chalk,

differently colored cements of the same general character are

obtained : 1. Finely pulverized or levigated stibnite (gray anti-

mony, or black sulphide of antimony) will produce a dark |

‘cement, which, after long burnishing with anagate, will present
& metallic appearance. 2. Pulverized castiron, a gray cement.

Zinc dust (so-called zinc gray), an exceedingly hard gray-

cement, which, after burnishing will exhibit the white and
rilliant appearance of metallic zinc. This cement may be em-
Ployed with advantage in mending ornaments and vessels of zinc,
sticking alike well to metals, stone, and wood. 4. Carbenate
of copper, a bright green cement. 5. Sesquioxide of chromium,
& dark green cement. 6. Thénard’s blue (cobalt blue), a blue
cement. 7. Minium, an orange colored cement. 8. Vermilion,

a splendid red cement. 9. Carbon red, a violet cement.
Sorel’s Cement.—Mix commereial zine white with half its bulk
of fine sand, adding a solution of chloride of zinc of 1-26 specific
gravity, and rub the whole thoroughly together in,a mortar.
e mixture must be applied at once, as it hardens very quickly.

Steam Boiler Cement.—Mix two parts of finely powdered lLi- |

t!m'ge with ona part of very fine sand, and one part of quick-
ime which has been allowed to slake spontaneously by exposure
to the air. This mixture may be kept for any length of time
Without injuring. In using it a portion is mixed into paste
Wwith linseed oil, or, still better, boiled linseed oil. In this state
it must be quickly applied, as it soon becomes hard.

Turner’s Cement.—Melt 11b. of resin in_a pan over the firs,
and, when melted, add } of a 1b. of pitch. While these are boil-

ing add brick dust until, by dropping a_little on a cold stone, |

¥You think it hard enough. In winter it may be necessary to
2dd a little tallow. By means of this cement a piece of wood
mMay be. fastened to the chuck, which will hold when cool ; and
When the work is finished it may be removed by a smart stroke
with the tool. Any traces of the cement may be removed from
the work by means of benzine.
Wollaston’s White Cement for Large Objects.—Beeswax, 1 oz. ;
Tesin, 4 oz. ; powdered plaster of Paris, 5 oz. Melt together.
0 use, warm the edges of the specimen and use the cement

Wwarm,
e aeaE S

MICROSCOPIC DISCOVERY OF MALARIAL POISON.

For some years, physicians and scientists have been much
%¢cupied in efforts to ascertain the nature of the poison which
roduces malarial fever, and success has finally crowned these
abors, as will be seen by the following, which we copy from a
Sontemporary :

. The poison is not cognizable by the senses, nor can it be de-
cted by chemical tests. The air of mararial districts has been

analyzed, the soil has been submitted to microscopical examina- -

‘0“3 but ne light was thrown on the subject. But not finding
¢ t?lm{,f looked for is only negative proof, and by no means de-
th*slve in any, investigation. One thing was certain, namely,
i at the poison was gencrated in salt and fresh water marshes,
]n Wet meadows, from vegetation decaying under a hot sun, in
ands alternately flooded and drained, in the moving of earth
‘tch in vegetable matter, and in the drying up under certain
meS heric conditions of stagnant pools ; but what the poison

88 that produced those remittent and unremittent diseases

Which are known by the various names of marsh fever, malarial -
ever, fever and ague, and popularly as * chills’ and ¢ shakes,”

0?5 at length been discovered by two scientists, Signor Tomasi,
W R°ll_le, and Prof. Kleb, of Prague. After spending three
eeks in that fever-stricken region, the Roman Campagna ex-
{g"menting on its soil, its atmosphere, and its stagnant waters,
ey have succeeded in seeing the microscopic fungus, which, on
ing placed under the skins of healthy dogs, caused distinct and
ular paroxysms of intermittent fever, and produced in the
Spleens of these animals that peculiar enlarged condition which
a recognized part of the pat ology of this disease.
e report of their investigations and experiments, and the
eeess that crowned them, was read a short time since in the
¥ c:.de'{ly at Rome, and if further tests substantiate the truth of
dbs ir dlscovery, the next series of experiments will have for their
e::ct the means whereby these poisonous fungi may either be
nm,myed or rendered innocuous. The practical agricultural
Nm:gg of draining and liming will probably remain the best
ce;nle discovery of the source of malaria in a minute fangus, dis-
**nible only under the microscope, merits the applause with
ch it has been received, and will strengthen very materially
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! the belief in the germ theory of disease which has found in Tyn-
- dall one of its ablest advocates.

WORKSHOP NOTES.

The leaves of certain plants, when conventionally treated, be-
come excellent decorative forms: Of these, ivy, maple, crowfoot,
' oak, and fig leaves are well adapted for the purpose.

i In the sphere of what is called industrial art, use and beauty
" are, in theory at least, closely associated; for not only has the
| humblest article of manufacture, when honestly designed, a
| picturesque interest of its own, but no decorative feature can
. legitimately claim our admiration without revealing by its very
| nature the purpose of the object which it adorns.
! Moldings were originally employed to decorate surfaces of
“wood or stone, which sloped either vertically or horizontally from
: one plane to another. Thus, the moldings of a door represent
the Eeveled or chamfered edge of the stout framework which
holds the slighter panels. It is obvious, therefore, that these
. moldings onght to be worked in the solid wood, and form part
. of the framework. .

Nothing is more dificult than to estimate the value and in-
tensity of color when spread over a large surface from the simple
_inspection of a pattern-book. The purchaser will frequently find

that a paper which he has ordered will look either darker or
 lighter when hung than it appeared in the piece. For this
. reason it is advisable to suspend several lengths of the paperside
: by side in the room for which it is intended, and it is only by
this means that a notion of the ultimate effect can be arrived

at.
The fact is that either from shortness of purse or the vis inertic,
. we rest content with a great many bad things against which our
secret soul revolts. In consequence of this our surroundings,
, regarded asa whole, present the heterogeneous effect of a bouquet
.made up of potato blossoms and whiteweed mingled with tea
roses and gardenias. Cabinet-makers will not be disinterested
enough to manufacture furniture, however good, which does not
meet the public taste. For this state of things there is but one
remedy, and that is to raise the standard of public taste by
creating museums and schools of act. The demand for good

things will then be made, and the supply will speedily meet
it

| Real art can accommodate itself to the simplest and most prac-
" tical shapes, as well as to the most delicate and subtle forms of
refined manufacture. There is no limit to the height of dignity
which it can reach ; there is no level of usefulness to which it
will not stoop. You may have a good school of design for the
art-workmen ; you may have a bad school of design for the art-
workmen ; but you can have no grand school, for both the black-
smith and the goldsmith are bound by @sthetic laws of equal
importance, and the same spirit which guides tho chisel must
direct the lathe. '

The most formidable obstacle which lies in the way of any
attempt to reform the arts of design is, perbaps, the indifference
with which people of reputed taste are accustomed to regard the
products of common industry. There is muny a connoisseur of
pictures and of sculpture, many a virtuoso now haunting auctions
and curiosity shops with a view to gratify his particular hobby,
who would be surprised if he were asked to pass his opinion on
the merits of a door-knocker or set of fire-irons. By such men—
and they represent a very numerous class—art can only be valued
as an end in itself, and not as the means to an end.

Unpolished mahogany acquires a good color with age. It also
"looks very well stained black and”covered with a thin varnish.
. Stained deal, as a cheap substitute for oak, may answer in places

where it is not liable to be rubbed or handled ; but for library
| wear it cannot be recommended, since it shows every scratch on
i its surface, and soon hecomes shabby with use. ‘When for econo-
my’s sake deal is employed it is better to paint it in flatted color,
because this can be renewed from time to time, whereas wood
once stained and varnished must remain ax it is, Indian red
and slate grey are perhaps the best general tints for wood when
used for ordinary domestic fittings, but these may be effectively
relieved by patterns and borders of white and yellow. Some-
times a mere line introduced here and there to define the con-
struction with an angle ornament at the corners will be sufficient.
In all chromatic decoration, bright aud violent hues en masse

should be avoided.

B

To CasE-HARDEN Cast Iron.—In three gallons of clean
“water mix one-half pint of oil of vitriol and two ounces of salt-
petre. Heat the iron toa cherry red-and dip as usaal.
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ARCHITECTURAL ADVICE.
(From Rules for Criticism in Hobbs' Architecture. )

As the whole is more important than any separate part, and
uals all the parts, it demands the first and last consideration.
ﬁl architecture must be practical, and should be mechanical ;
and errors in this department are unbearable ignorance, and
put the architect below the artisan, who could do better. All
work, when practical aud mechanical, should be beautiful, or the
architect has no genins or merit. All qglf. things should be
a8 soon as possible, and all besqnfu parts be made use
of to the greatest extent admissable with qropriety. No part
should chop up the whole unless it be worthless. There should
be some master line throughout the whole work, like the three
colors, red, blue, and yellow, which, when balanced, produce a
neutral gray or black ; and so an equal balance of these three
lines wiﬁ‘;roduce a neutral, or as near nothing as possible.

Central ornaments, - pediments, etc., must be of sufficient
power to master the sides or the sides master them ; if equal,
the effect is neutral and the labor lost. Make the parts which
have the most important offices to perform the purest and orna-
mentally attractive. Never attract attention by ornamenting
unpleasant things, asit makes them conspicuous.

o all things with strict regard to economy. Never use labor
and material unless it pays in the dssign, All false things, as
string courses, false windows, chimneys, and other parts not
wanted, but ne to make a design acceptable, show lack of
good architecture. He that can use the least labor and material
and produce the most beautiful effect, is the best architect. It
is not the knowing a fact that makes men wise, but their estima-
tion of its true value.

Learn to see the beautiful in all things, but if they have ugli-
ness about them, never see it without condemning it. Guard
the avenues to the senses by good’judgment, and let nothing
foul or unsightly enter without being accompanied by an idea
that will reform it ; then it will lie quietly in the mind and not
come forward to disturb the good.

e P O e
TEMPERING STEEL SPRINGS.

Tempering to impart to steel its maximum of elasticity, is a
brarch of the art requiring, to obtain the best results, the most
expert of manipulation. This is especially the case where the
springs are subject to severe strains i proportion to their dimen-
sions, while at the same time subject to vibrations. Under
these conditions, the least degree of undue hardness causes a spring
to break, while undue seftness causes it to bend to a permanent
set, thus altering its normal form. For instance, if a spiral
lrring, whosq coils are distended by foree applied at the ends,
** gets,”” the coils, when released from distention, will not ap-
proach each other to the distance they did before distention,
the amount of difference being the amount of the *set ;” or, if
the coils were compressed snﬁ failed, when released, to resume
their natural positions relative to each other before compression,
the spring has * set.” Hence the relation between the length,
breadth, and thickness of & spring, and the nature, and amount of
its duty are vital elements in estimating the quality of its
temper.

The commonest method of sYr'mg tempering ,consists in first
hardening the steel, and then blazing it off by heating it in con-
nection with some fatty combustible compound, which will take
fire and blaze when it hasacquired a certain temperature, it being
found that the temperature at which heavy oils, tallow, etc.,
take firé is about that necessary toreduce a well-hardened spring
to the degree of temper imparting to steel its greatest elastic-
ity. :

yl-Iore we have two separate operations, hardening and temper-
ing ; and to avoid this, and temper at once, without the inter-
vention of hardening, is an object of great importance. It has
been accomplished, however, in several cases. Thus, one of oar
largest spring manufactarers tempers spiral springs as follows:
They use Gregory's crucible steel, heating it in a furnace burning
gas coke, but the furnace has & return flue and h“ﬁ'ni chambers,
and ovens between the flues, the heat passing through the brick-
work forming the flues inte the ovens. To facilitate renewin
the ovens (which, of course, also renews the flues), the floor of
each oven (which forms the ceiling of the oven below), is built
on iron supports, protected by the brick-work and suitable fire
clay, the brieks all being made to pattern, thus involving very
little lsbor in building. The furnace doors are at the end, and
are kept closed as much as possible. In this way the steel has
no contact with the products of combustion of the fuel, and the

\

air is excluded as far as practicable (two valuable features). The
furnaces are long and narrow, and not being connected with the
flue there is butﬁittle disposition for the cold air to rush in when
the furnace doors are opened.

The hardening and tempering of springs, whose coils are of
thick cross-section, is performed at one operation as follows : The
springs are heated in the furnace or oven described, und are first
immersed for a certain period in a tank containing fish oil (ob-
tained from the fish *moss bunker,’’ and termed *‘ straights ),
and are then removed and cooled in a tank of water. The period
of immersion: in the oil is governed solely by the vperator’s judg-
ment depending upon the thickness of the cross-section of the
spring coil, or, in other words, the diameter of the round steel of
whiclh the spring is made. The following, however, are ex-
amples :

Number of oofls im spring...cccoeoeeeniiciiianna..., 53
Length of the spring ....... ... 8 inches
Outside diameter of coils. .. o
Diameter of ste€l......ccuorcuecaccieneccrtacaccannen,. 1 inoh.

The spring was immersed in the oil and slowly swung back and

forth for 28 seconds, having been given 35 swings during that
time. Upon removal from the oil the spring took fire, was re-
dipred for ene second, and then put in the cold-water tank to
cool off.

Of the same springs the following also are examples :

Time of Number
immersion of swings
Example. in oil. in oil.
Beoond ....oiiiiiiiiiiiiaiiaiaeaa, 36 seconds. 46
L1 1 1 “ 36
Fourth....ooovrreenniriaeaceannnns s 40
BIZE OF SPRINGS.
g:mb;r ?f eofls in the springs....................... 8 -
ngth of the springs... .. 9 N
Inside diameter of fo'ﬂn. cene nohes
Bise of steel.......... eee .. 1 x 1§ square.
Time of Number
imnmersion of swings
Example. in oil. in oil.
12
12
12
13
12
12

.To keep the tempering oil cool, and at an even temperature,
the tank of fish-oil was in a second or outer tank containing
water, a cl.rculatlon of the latter being maintained by a pump.
The swinging of the coils causes a circulation of the oil, wKile at
the same time it hastens the ceoling of the spring. The water
tank was kept cool by a constant stream and overflow.

1f a spring, upon being taken from the oil, took fire, it was
again immersed as in the first example. .

In this, as in all other similar processes, resin and pitch are
sometimes added to the oil to increase its hardening capaeity if
necessary. :

The test to which these springs were subjected was to compress
them until the coils tonchedp each other, measuring the height of
the spring after each test, and continuing the operation until at
twd consecutive tests the spring came back to its height before
the twor specti‘ - wpressions. The amount of set under these
condition is found tc vary from three-eighths of an inch, in
*omparatively ~eak, 1o seven-eighths of an inch for large, stiff
vnes. —Joshua Rose. M. E., in Wheolwright and Blacksmith.

——————— .

—There is a notion very prevalent amoug people who have
ﬁen themselves but little trouble to think ag &3; ol;n the matter,
that to ensure grace in furniture, it must be made in a flimsy and
fragile manner. Thus we constantly hear the expression of /| ight
and elegant”. applied to a set of drawing-room chairs which
look as if they must sink beneath the weight of the first middle-
aged gentleman who used them. Now, lightness and elegance
are agreeable qualities in their way, and, under certain condi-
tions of design, art should be aimed at. For instance, the treat-
ment of mere surface ornament, such as painted arabesques, etc.,
or of details purely decorative and useless as the fil gold of
a lady’s ear-ring, may well be of this character ; but objects
intended for reul and aily service, such as a table which has to
bear the weight of heavy books‘or dishes, or a sofa on which we'
may Tecline at full length, ought not to look light and elegant,-
but strong and comely ; for comeliness, whether in nature or art
is by no means incempatible with strength.

=
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PAPER-HANGING.

We would urge the necessity, from a sanitary point of view,
of having the wﬁls of a room thoroughly stripped of all old
Paper, and washed and dried before laying on new paper. Old
Papers, containing as they do a large amount of vegetable and
himal matter in the form of size, are easily softened by the
Moisture, and become putrefi-d and mildewed, the odor from
Which is unpleasant and unhealthy. This, however, is an evil that
©an easily be averted by expendingea few dollars in stripping
and thoroughly cleaning the wall before each re-papering. In-
{uiry ia often made by the careful wifs as to whether saper-hang-
Ings will clean, and if so, which is the best method to adopt.

od hand-printed paper will clean, but machine-made paper,
OWing to the materis used in sizing the colors, ae already explain-
od, will not. The following is the method that can be used :—
Cat iuto four or six parts a moderately sized loaf of bread that
18 two days old—it must be neither newer nor staler. With one

these pieces, after blowing off all the dust from the paper to
cleaned with a good pair of bellows, begin at the top of the
aom, holding the crust in the hand and rubbing lightly
°Wnwards with the crumb, about half a yard at each stroke, till
T ® Upper part of the banging is completely cleaned all around,
hen g0 round again, with a light sweeping stroke downwards,

Ways commencing each successive course s little higher
u",n the upper stroke had extended, till the bottom is finished.
This Operation, if carefully performed, will frequently make very
old Péper look almost equal to new. Great caution must be used
Bot the paper hard, or to attempt cleaning

it i Y any means to rul .
10 & lateral or horizental way. The dirty part of the bread,
: must each time be cut away, and the pieces renewed as scon

%8 it may become necessary.

MENDING BELTS.

It is not always economy to replace a rtially worn belt by a’
P ¥° Y

Y W one. 8o long as there are portions of a worn belt that retain
Part of their original Soundness it is useful as a portion of
shother belt. In nocase put & piece of new, unused belting into
h:.21d and partially worn one ; more than 18 hundred years ago
wi Mact was recogmized and recorded, although the word * bottle”
%8 used insteaglof belt. The uniform tension of a helt is im-
Paireq 1y uniting new and unused leather with that which has
g?Wn supple by use. No belt should have more than one butt
mert: The pieces should be put together in searf joints by
ans of rivets or lace leather ; old belts have usually absorbed
.tta““lcl’l lubricating oil that belt cerhent—fish glue—will’ not
Pnll}“" In riveting, the heads should be on the wearing or
. g side, and the burrs or washers on the other. In sewing
oy dp' the awl should be passed through in a slanting direction,
on the stitches should present the smallest amount of surface
hotthe pulling side. In making a butt joint, the lacing should
alw, be crossed on the pulley side. The ends of the belt should
hk'ay' be cut by a try square to insure perfect straightness. In
.ew"‘s up belts, ¢ven narrow belts, it is much better to cut and
de the belt in situ than to run it off thee(fulleya. The proper
kell‘ee of tension can always be thus secured and the belt mot be
%00 loose, nor shortened too much ; besides, there is always
oy, even strain, liable to work injury to the belt, in running it
y 8ood belt clamp should have a place in every shop and
Mgl '{- If you cut your own lace leather, the handiest way to
the : 2ces is, after straightening one edge of the skin, to guide
the lme with the thumb instead of a straight edge under which
gy other will stretch and pull. By holding the thumb rigid,
p“fo"ldth of lace may be assured and the work is very rapidly

————el P

SEWER GAS AND DISEASE.

%Th" 8utliorities of one of the largest hospitals in London lately
tion yioasures to ventilate all the drains and sewers in connec-
wmthh their institutions. Up to the time these alterations
wl "m&de, gemin. and erysipelas had almost driven the medi-
com ]‘ﬂ' to despair. When the whole of the ventilation was
‘hps °ft°d, and as soon as the pressure was removed from the
ooc r° the closets and lavatories, no fresh cases were found to
tipele, For months the hospital wards were free from both ery-
br ol and pemia, Suddenly, however, there was a fresh out.
Con, of thege diseases, but it was noticed that the epidemic was
blild'ed to one of the surgical wards, built apart from the main

108, on the pavilion

ose plan, and having only one story.
hag b::"'hsition proved that the ventilation pipe in this wing
hmmi',:rped up by a careless workman. When this was

traces of the epidemic dissppeared.

\\.

NEW REGISTERED WARMING STOVE.

The growing populsrity of heating and warming stoves for
burning petroleum or cther mineral oll, is shown in the alaorit
with w%ich manufactarers, in ebedience to the public deman
produce new and special patterns as the winter seagon comes on,
A Tgerfect little stove of this kind—em hatically claimed as
“The Stove of the Season ”—is illustrated in the annexed en-
graving. It is a handsome stove, and when burning imparts
considerable warmth and cheerfulness to the room, thus render-
ing it useful for warming bedrooms, landings, halls, &c, As will
be seen, it is of octagon shape ; the tank, handles, and body rin
are made of best bright tin, and the body of ornamental bronze
iron, with a neat bronzed cast iron top. It is fitted with a mov-
able 8-inch burner (manufactured under Rippingille’s patents, of
which the Albion Lamp Company have the sole right of produc-
tion) which gives great heat without smoke or sme I, at & small
cost for oil.  There are eight ruby glass panels through which
radiant heat is reflected, giving the stove a most attractive ap-
pearance. Ironmongers will find this a good item to put before
their customers in cold weather, as the octagon is at once & cheap
and pretty stove for domestic purposes.

———t e

IMPROVEMENTS IN BoOILER MAKING.—We made refivence s
few weeks since to some improvements in boiler making, ‘vhereby
le?kage due to the unequal expansion arising from the difference
of tem
avoided. The remedy consisted in welding the plates in com-
glete ring-, 80 a8 to avoid the necessity of rivet joints at the

ottom of the boiler. This plaz -equired the rolling, for souie
boilers, of much larger sheets than had hitherto been attempted.
That difficalty, however, was soon overcome, when a second pre-
sented itself, in bending such large plates into the proper * set.”
This work, according to the Newcastle (Eng.) Chronicle, entailed
the expenditure of a large amount of additional time and labor.
At length, however, the managing engineer of the Jarrow Roll-
in% Mills of Newcastle conceived the idea of using vertical
** bending rolls,” instead of the ordinary horizontal ones. The
thought was promptly developed and “a set of the new rolls
erected at the Jarrow Works, which the Chronicle says are ex-
ceedingly simple in arrangement, and eminently successful in
operation. By their use there is a large saving of the labor and
time consumed in the ordinary course of plate bending; and
what s of equally valuable importance, the required ‘“set” of
the plate is obtained to a nicety, and with perfect ease. By the
iutroduction of these improvements, those works are now enabled
to construct marine boilers of extra large size; and the experi-
ment has been completely successful.

WEY Dogs Steer HARDEN t—Mr. James Nasmythorena up
a very interesting question in the following letter recently pub-
lished in Engineering : * In these days of earnest scientific in-
vestigation, it is to me a matter of surprise that no special
attention has been given to one of the most vitally important
suhjects, namely, ¢ the reason why ’ steel becomes hard on bein,

suddenly coole‘f down from a red heat by planging it into oolg
water. On this one simple but wonderful property of steel
depends the entire range of those mechanical arts whiech lis at
the basis of civilization, and by whose exercise we are enabled
to rise above the savage condition. It occurs to iie that it is
from the want of due consideration of the enormously important
consequences that arise from this wonderful, yet simple, property
of steel, that the causes of so remarkable a’change as respects
hardness which results on suddenly cooling it from a red-heat
condition, has prevented the subject from receiving special at-
tempts to investigate its nature.  While in these days the most
powerful and active intellects are occu})ied in physical investi-
gations, in searching into the nature of those actions in matters

erature between the top and bottom of a boiler might bs |

which are ever in progress around us, so far as 1 am aware no
one has made an attempt to enter upon this vitally important
subject, It isin the hope that these remarks may chance to
direct the attention of some one who may have the ability and
opportunity to enter upon the investigation to do so. ]

CrACKING IN HARDENING.—In tools composed partly of iron
and partly of steel, steel laid as it is called, the tendency to crack
in hardening may be avoided in a great degree by hammer-
stretching, hammiering the steel edge a* a low temperature until
it is expanded, so that when cooled in, hardening it will merely
contract to a state of rest with to the iron parts; the
same effect can be 1‘producmd by curving a piece, giving convexity
to the steel side before hardening.

-
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FERDINAND DE LESSEPS AND THE CHAGRES CANAL.

" The Viscount Ferdinand de Lesseps, with his family and staff
of engineers, arrived in this city, Feb. 25, from Panama, where
he had been to cxamine the route of the proposed Chagres
Canal.

Born in Versailles, France, Nov. 19, 1805, M. de Lesseps
early entered the diplomatic service of his country, continning
therein some forty years. In 1854, he went to Egypt on the in-
vitation of the Viceroy, Said Pasha, to examine the project for a
ship canal across the Isthmus of Suez, and two years later he
published a memorial giving full details of the enterprise. A
stock eompany for the construction of the canal was formed, and
M. de Lesseps gave himself up entirely to the prosecution of the
great undertaking. The work was begun in 1859, and completed
in 1869. This great achicvement, conceived and carried out in
spite of gigantic physical, financial, and political difficulties and
discouragements, gave M. de Lesseps undisputed rank as the first
engineer of the age.

Since the completion of the Suez Canal M. de Lesseps has
suggested or has been consulted with regard to several great geo-
graphical and speculative enterprises—among them the conver-
sion of a large area of the Sahara desert into an inland sea ; the
cutting of a ship canal through the Isthmus of Corintl, which is
now heing excavated ; and the laving out of an elaborate scheme
of Russian railways connecting the south and east of Europe with
India. All thgse projects, however, are of comparatively small
importance/beside that of severing the ISthmus of Panama by
means of a salt water ship canal at sea level.

With the history of this enterprise, since the Canal Congress
in Paris last spring, vur readers are already familiar. M. de Lesseps
says that as early as 1869 he was convinced that a sea-level canal
without locks was the only one practically possible for the Isth-
mus; and‘at a public meeting in Paris, in 1870, he confidently
asserted that opinion. This, however, it is proper to remember,
was purely a matter of theory, for at that time there had been no
careful survey of a route for a canal without locks, and accurate
estimates of the practicability or probable cost of snch a work
were out of the question.

Having gone to the Isthmus determined to demonstrate
the wisdom of his choice, M. de Lesseps has naturally sue-
ceeded in finding confirmation of the justness of his & priori
belief.

The proposed canal substantially follows the rvoute of the
Panama railroad. A tide-lock is to be constructed in the Bay of
Panama to control the level of the canal. Tn the Bavof Limon,
on the Atlantic side, it is necessary to construct a breakwater two
kilometers long, on account of storms.
work, estimated at 843,000,000 francs, includes the following
items: All excavations, dredging, and removal of earth, 570,-
000,000 francs ; dam at Gamboa, 100,000,000 francs; changing
the waters of tha Chagres, Obispo, and Trinidad, 75,000,000
francs ; tide-lock on the Pacific, 12,000,000 franes, and break-
water on the Atlantic coast, 10,000,000 francs. Contingencies
are estimated at 76,000,000 francs. The work will take eight
years to complete, and it may be commenced before next June.
The estimates contemplate the removal of 75,000,000 square
meters of rock and soil,

The Gamboa dam will be required to form an artificial lake to
receive and rggulate the flow of the waters of the three rivers,
whose periodical floods farnish the most serions danger to
the proposed canal. This dam will be 5,000 feet long and
40 meters high. It will be exceeded in size only by the three
great dams at St. Etienne, France. La Gemappe, Belginm,
and Alicante, Spain. The last has stood for three hundred

enars. g

y As a reception given to M. de Lesseps by the American Society
of Civil Engineers, Feb. 26, the distinguished engineer insisted
that the proposed Chagres Canal was a much less difficult task
than the canal at Suez. The deepest cutting would have to be
about the height of the Rrooklyn bridge towers. One of the
visiting engineers, M. Douzat, said there would be seven miles of
deep cutting, averaging 180 feet, of which 160 was rocks. The
deepest cutting in othér parts of the canal would average 40 to
45 feet. The entire length of the canal is about 45 miles. 1In
answer to the question why a sea-level canal was preferred to one
with locks, M. de Lesseps gaid :

“ If the Commission of Engineers which had gone down to
Panama has reported in favor of a canal with locks, I shonld
have put on my hat and left the whole project and would have
had nothing to do with it. That plan will do for small ships,
but when we have vessels now afloat 500 feet long, and otherson
.the stocks 600 feet long, it is impossible to say for what you
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The cost of the entire :

| would have to build locks. Single locks would be slow, and
double locks, though quicker, would be very expensive and re-
quire constant repairs. At Nicaragua they intended the use of
locks, and with the earthquakes which prevail there the repairs
would be ruinously expensive, and even at Panama, where earth-
quakes do not exist, they would be fatal by reason of the loss of
time. I would not have anything to do with a locked canal
except for little ships. It is not the proper idea for a grand inter-
oceanic canal.”

M. de Lesseps is & man of medium height, strongly built, alert
in all his movements, erect and elastic in carriage, and seeming-
1y not much over fifty vears of age, though really seventy-four,
His first days in New York have been devoted to the inspection
of the elevated railways, the Brooklyn Bridge, the working of
the fire department and the Croton water service.—Scientific

American.
——— e —— s

TrECHNICAL NoTES.—Prof. Ecleston, in a recent lecturs on Gold,
made the point that the idea that this metal was confined to the
most ancient formations must be abandoned, since it has been
found in deposits of all ages. He made the curious caleulation
that all the gold in the world would only suffice to make a pile
25 feet wide, 45 feet long, and 25 feet high.——A paragraph is
going the rounds of the technical press that sheet iron covered
with gum of the euphorbeacee, common and luxuriant in the tro.
pics, affords an excellent protection against fouling when exnosed
to the action of sea-water. A test-piece of iron, covered as ahave
stated, and immersed at the Chatham dockyard, England, where
every thing becomes rapidly fouled, was taken out after length-
| ened immersion quite clean. This gam is described as being in-
| tensely bitter and poisonous to the lower forms of life. Further
1‘ details will be found elsewhere in this department. The experi-
| ments in electric lighting in London, inaugurated some time ago
: by the Metropolitan Board of Works, are said to have given such
| satisfaction that a further extension of the system (the Jabloch-
i koff plan is employed) hasrecently been made from the Central
| Station at Charing Cross on the Thames embankment.—The
' sensation created by the last announcement from Menlo that
' Edison had succeeded in solving the problem of electric lighting
 for domestic purposes has died out sooner than we had antici-

pated. At present writing, the globes are affected with a dispo-
+ sition to erack, the carbon horseshoes disintegrate, and, saddest
of all—for those upon whom it was unloaded—the stock of the
company has fallen almost as rapidly as it ‘“ boomed.” Moral :
¢ Never holler till you're out of the wood."——A contract
for laving a submarine cable across the Gulf of Mexico, connect-
ing the United States with the Mexican Rapublic, has been
approved by the Mexican Congress.

| —A daily action of the bowels, says Hall's Journal of Health,

is egsential to good health under all circumstances; the want of

it engenders the most painful and fatal diseases. Nature
| prompts this action with great regularity, mnst generally after

breakfast. Hurry or excitement will dispel that prompting, and
' the result is nature is bafled. Her reqular routine is interfered
! with, and harm is done. This is a thing which most persons
- do not hesitate to postpone, and in the case of riding to town, a
i delay of one or two hours isinvolved. This never can occur with
impunity, in any single instance, to any person living. Tais
very little thing—postponing nature’s daily bowel actions—
! fﬂilillg to have them with reg\llarity—~is the cause of all cases of
 piles and anal fistulas, to say nothing of varions other forms of
| disease : fever, dyspepsin, headache, and the whole family of

neuralgias. A man had better lose a dinner, better sacrifice the
earnings of a day, than repress the call of nature ; for it will in-
evitably lead to constipation, the attendant and aggravator of
| almost every disease. To arrange this thing safely, breakfast

should be had at such an early time as will allow of a full half

hour's leisure between the close of the meal and the time of
leaving for the cars.

CELLULAR CONSTRUCTION, —A good illustration of the principle
and strength of cellular construction may be given as follows :
Take a piece of tin, some 12 inches long and 6 inches broad.
Lay its ends on two blocks. Thus suspended a few ounces of
weight bends it down to the ground, but roll it up in a tight
roll and you may suspend very many pounds from it withont its
yielding a particle. This illustrates the strength of callular
construction. On this plan the Great Eastern ateanship was
built, she having, up to the water-mark, an inner and outer
gnetal shell of three.quarter-inch plate, placed three feet ten
inches apart, and between them, at intervals of six feet, run
horizontal webs of iron plates, which convert the whole into &
geries of continuous cells or iron boxes. ’

L
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n THE FEET IR WINTER.
Sometimes in washing the feet in warm water a great deal of
scurf or whitish soft substance may be scraped from the soles.
his is dead skin, dried perspiration, and other accumaulations,
&l resulting from a want of personal cleanliness. These accumu-
tions occur most in winter, when washing the feet is neither
43 convenient nor agreeable as in smnmer time. Many persons
suffer from cold feet, simply from a neglect to keep them oclean.
¢w suffer thus in summer time, one reason for which is that the
in i3 moist, the pores are open, a free evaporation takes place,
aud the blood is invited to the surface. In winter the skin is
dry, harsh und cold. To keep them constantly warm and com-
rtable is indispensable to good health, and to do this the sur-
8ce must be brought to the condition of summer—that is, must
soft and somewhat moist, instead of being harsh and dry.
hi8 may be soon brought about by soaking the feet in warm
Water for half an hour at a time daily, using most freely a very
Suff brush, with good soap. After the ekin has become soft and
8Mooth, & good washing with soap and warm water twice a week
Uring cold weather wiuil greatly contribute to a healthful con-
tion of the feet as well us to personal comfort. 1f the feet are
“pt unexceptionaily clean. and are nevertheless inclined to be
Y, cunsiderable benetit will be derived by rubbing into the
0ies every moruing a little sweet oil, 20 or 30 drops to each
Wle, with the paim of the hand, patiently and well, the object
lug to secure by artificial means, that softness and moistness
Whicy i known to favor evaporation and invite thither the flow
O bloyd, If in addition, tue feet were placed in cold water
“‘ﬂlﬂarly every morning (when not unwell) not ovér two inches
c¢p, and remaining in uot over half a minute iu cold weather,
Hien 1y briskly dry with a coarse cloth, next with the hands,
8l toljowed by a biisk wulk or stamping for a winute or two, or
9Ltil they begin to feel comfortably warm after the cold bath, an
Y provement 1n the condition of the feet would be secured in a
Ftsonaby short time, which would largely compensate for the
ticuble taken.—Hall's Journal of Health. )

HOW LONG WE ARE TOILIVE.

.th is not every one who asks himself this question, becanse,

Tangely enough, it is the beliel of many persons that their lives
m‘ be exceptioually lengthy. However, life assurance compa-
u:‘ ure aware of the credulous weakuess of those whose lives they
ta Ure, and have therefore compiled numerous tables of expec-

*Uey of like tor their own guidance, which are caretully referred
aw elure & policy is granted. The following is one of these well.

Whenticated tables, in use among London assurance compa-

3, showing the expectancy of life at variousages. In the first
‘u(;l{lln we have the present ages of persons of average health ;
heh'm the second column we are enabled to peep, as it were,
‘&blmd the scenes of an assurance office, and gather from its
beeg, the number of years it will give us to live.  This table has
in R the result of careful calculation and seldom proves mislead-
Of course, sudden and premature deaths, as well as lives

o
Nusug||y extended, occasionally occur ; but this is a tale of

%

Yeruge expectancy of life of an ordinary man or woman :

180- More yrs. to live. [Age. More yrs. to live.
10" ererenenanrnienees 89100 e tiuruniiininaas enen 2l
20777 erernranenennsss B0 iiiiieiiiniieieieiee. 14
8 e Seiraiaanens eees.s 41170, sieesrrracnare ceeee 9
40. v B TH B P |

........ teesenssse

m&‘:" Teaders will easily gather from the above tabulated state-
o ® number of years to which their lives according to the
averages, may reasonably be expected to extend.

hmﬁlennmxe CasTINGS,—Sometimes a casting is warped
Plecg ling und reyuires struightening before being used. 1f the
tneg ;‘ o be piaued or otherwive finished it should be straight-
teeay,) L€ating and plucing weights upon it. 1f it yields to this
oy elnent it wiil retain its corrected form after the scale is re-
W be aud through all the after processes ; but, if the piece is
with :l:ed without finishing, it may be etraightened by * pening”
ud of bammer—striking with the *“ pene’ or wedge-shaped
i the machinist’s hammer. This process makes a series of

i
of !hz““o?' on the convex side of the iron, stretching the *‘skin*
ki "24ing ; but when these indentations are removed by after

! P‘n'ilg' the casting is lisble to return to its curved form. In
!honldn& " that portion of the casting that receives the blow

| in gy, 0 iMmediately over the face of the auvil or bench block ;
ke T words, each blow should find & solid resistance, and the
~ .

W
‘ .ot
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casting should be moved along the face of the anvil as the work
progresses. '

CAUsE oF DRUNKENXNESS.—Dr. Jackson expresses the opinion .
that one of the most common inducements to the use of alcohol,
is that people overwork themselves, and being so exhausted that
they caunot slcep, resort to smoking, chewing and alcohol drink-
ing. This may sometimes be the case, but we can testify to
having learned by observation that men do not become drinkers
because they cannot rest, but because instead of devoting their
leisure hours to} useful reading and proper entertainments, they
spend them in drinking saloons among dissipated companions, or
they drink at home to kill time. When a man is fatigued from
bodily labor, all he has to do is to keep bis mind occupied with
reading, or have others read to him, and he will soon feel sleepy,
The kind of reading has, of course, mach influence, and a man
must learn by experience what kind of literature will keep him
awake, and the sort that will cause him to sleeep.

Sopa For Burns.—All kinds of burns, including scalds and
sunburns, are almost immediately relieved by the application of
a solution of soda to the burnt surface. It must be remembered
that dry soda will not do unless it is surrounded by a cloth moist
enough to dissolve it. This method of sprinkling it on and
covering it with a wet cloth is often the very best; but it is
sufficient to wash the wound repeatedly with a strong solution.
It would be well to keep a bottle of it always at hand, made so
strong that more or less settled at the bottom. This is what is
called a saturated solution ; and really such a solution as this is
formed when the dry soda is sprinkled on and covered with a
moistened cloth. 1t is thought by some that the pain of a burn
is caused by the hardening of the albumen of the flesh which
presses on the nerves, and that the soda dissolves the albumen
and thus relieves the pressure ; others think the burn generates
an acrid acid which the soda neutralizes.

WaRrM CLOTHING.—If you are apt to feel chilly dress warmly
at home. A wadded coat will enable the chilly man to sit and
work anywhere in doors, and so will an extra suit of thin flannel
worn during the whole of the active day. Just let any one who
doubts what we say try the very simple expedient,when the chilli-
ness becomes unbgarable, of putting on his dressing gown over
his ordinary clothing, and in five minutes he will be perfectly
comfortable and ready for work, while he will not sutter as he
fancies he will, when he goes out of doors. The popular notion
upon that subject is a mere delusion. You are not strengthened
for outdoor work by shivering indoors, but rather weakened ;
habitual warmth, if not too great, being one of the best preserv-
atives of constitutional strength. Always try to remain moderate-
ly and healthfally warm.

MARING GLUE WATERPROOF.—The best substance is bi-chro-
mate of potash. Add about one part of it, first dissolved in water,
to every thirty or forty parts of giue ; but you must keep the mix-
ture in the dark, as hight makes it insoluble. When you have
glued your substances together, cxpose the joint to the light, and
every part of the glue thus exposed will become insoluble and
therefore waterproof. If the substances glued together are trans.
lucent like paper is, all will become waterproof ; if opaque like
wood, only the exposed edges will become so, but they also protect

the interior—not exposed parts—against the penetration of mois-
ture. .

LiMg roR DIPHTERIA.—A child in Auburn, ill of diphtheris,
and whose life was despaired of, was cured by slaking lime.
Small Jumps of lime were kept constantly slaking near its mouth
for a day and a half, until over a barrel lime was thus slaked.
The child was thought to be dying before this remedy was
employed. It breathed the fumes constantly until cured.

NUTRIMENT IN BEANS.—One pound of beans will support
life in action as long ss four pounds of rice. Two pounds of
beans will help do more muscular work than three pounds of
wheat, and more brain work than three aud one-half pounds.
The reason why beans require stronger powers of digestion than
wheat is that they contain casein instead of gluten.

New KiNps oF PLATED SHEET IRON.—In Iserlohn, West-
phalia, thin sheet iron is plated with alloys of nickel, or cobalt
and manganese. A half of one per cent. of manganese makes
cobalt and nickel very malleable, iuid when melted, and ductile,
The plates, which are already in the market, sre beautitully
white and brilliant.

~ THE first gold mine in the United States was discovered in
South Carolina, in 1790.
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Agriculineal Implements and
Prachinery.

PENKEY'S IMPROVED POTATO DIGGER.

The value of this labour-saving implement has been complete-
ly tested in recent trials. This machine is shown in our en-
graving, and is wonderfully simple and compact. The potatoes
are raised and strewed on the surface of the ground, ready to be
gathered, at the rate of from three to four acres per day, and at a
cost of about 50 per cent. less than when taken up in the ordi-
nary way by manual labour. The apparatus is of light draught
and one pair of borses can Work it with ease, The driver has
complete control of the whole by means of a single lever, which
faises and lowers the machine and puts the revolving forks en-
tirely out of gear when required. The digger is well and strongly
made, and remarkably easy of management by an ordinary farm
Jabourer witl:out any previous experience in the use of such ma-
chinery. This machine is manufactured by Messrs. Penney &

Co., Lincoln, England.

\'L

A MECHANICAL “ WRINKLE.”

To get at the dimensions of a piece of wor? of irregular shape,
the following simple procedure is given by John Walker in the
Millstone : The adjoined casting being of spherical form, with
flange, it would puzzle most mechanics, without special tools, to
find its thickness. The first thing usually resorted to would be
to drill a hole at a designated point. The accompanying
“ wrinkle” provides a readter method, and does away with the
application of special tools. By simply applying a common rule,
as shown, and setting the calliper to some even inch on the rule,
so that it may.-easily be removed, it will be seen that the
differenze between the even inch denoted and the actual open-
ing of the calliper is the dimension required.

LAKEMAN'S CTRCULAR SAW GUARD.
AN ENGLISH INVENTION.

This is an appliance of simple construction, which consists of &
sheet iron bent plate, which is curved over the top of the saw,
and which can be adjusted as to height by the aid of the thumb-
screw. Most accidents due to circular saws occur when the at-
tendant is pushing a piece of wood up to the saw ; his foot slips
and he falls forward on it. This last, it will be seen, the guard
etfectually prevents. The guard consists of three pieces, namely :
—(1) The mortise plate A, secured by three bolts to the fence.
(2) The radial arm, B, which is secured and adjusted vertically
into the mortise plate A, by means of the nut and collar B1 A2;
and (8) the covering plate, C, which is secured and adjusted
laterally in the radial arm B, in conformity with the adjustment
of the saw fence, by means of the thumb.screw, Ci. Where seve-
ral saws of various diameters are used in the same bench, it isad-
visable to have two or, perhaps, three covering plates, C, graduat-
ing in size to cover the whole series of saws, Thus, it is plain that
the apparatus, as described, is in its mode of fixing exceedingly
simple, It is to be recommended on account of its simplicity,
its cheapness, its immovability when fixed, and for its perfeot
freedom from being obstructive to the sawyer.

LAKEMAN'S CIRCULAR SAW GUARD

RuLE For Finpive tHE WeienT NECEssary 1o PuT ON .
SAFETY VALVE LEVER.—When the area of valve, pressure, ete:
are known : Multiply the area of the valve by the pressur®
pounds per square inch ; multiply this product by the distanc® o,
the valve from the fulcrum ;- multiply the weight of the le '.‘
by one half its length ; then multiply the wei ght: of the "lm
and stem by their distance from the fulerum ; add these last g
sirodncta together, subtract their sum from the first producty oot

vide thie remainder by the length of the lever ; the quotlﬁ.‘{;“,

i

F-will be the weight required.



