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No. 1.

GENERAL CONSIDERATIONS AFFECTING
MODERN AND PUBLIC EDUCATION.

o~S the result of a radical
&<} change in the occupations
and conditions of practical
life, the present has become
emphatically a period of agit-
ation and revolution in all
(¢ that relates to the training of
p children and youth. From the
B\ primary schools to high schools
) and universitigs, the instruetion
is subject to sharp vigorous
criticism, with propositions and
counter propesitions looking to
change and improvement, Nor
is it & mere local system. Wher-
ever any interest is felt in train-
ing children and youth, there we
find a controversy as to what
worth, and as te the best methods
of lmparting instruetion.
. The feeling is gradually growing stronger that a read-
J;l;tment of the courses of instruction in our publie schools
:ha:m take place to meet the demands of the times, and
léhmcal and technical science should receive more
:goﬁ.eshon than hitherto has been given to it. It is
that ucal education that the youth of Canada require, so
al 118 Country where g great future depends upen its
carly development, there should be practical training of
g: ‘ali‘fecmm. 1;:. technical schools, that they may be able
of b t, with intelligance and economy, the expenditure
whi ;man labor in those. vast constructive enterprises
h dl:strcyhmmm our times in all the varying fields of

The first Napoleon was one of the earliest advocates of
these schools, which have already become so numerous in
urope, and still are not found to be sufficient ; hence
Great Britain, France, Germany, Russia and other ad-
Zgn'ceq European countries are enlarging the scope of
°Ir Instruction, and giving particular attention to che-
mistry and mechanism. Now what we require in Canada
:116 modification of the teaching in our public schools of
grades, so that it shall have a much more direct and

telling influence upon the common needs of practical life.
It is our desire that when boys and girls, when they
leave the public schools, shall carry with them those ele-
ments of knewledge, taste, and skill, that will prove of
the most direct and essential service in the various pur-
suits in which nearly all of them must engage. These
elements having been once mastered, further progress
becomes comparatively easy in case any .ome, after
leaving a public school, desires to continue his studies.

There is, of course, opposition to be expected to all
proposed changes that spring in part from that natural
inertness of the mind which stands out against all change ;
in fact from those who have learned to teach the old, and,
in part, from a misconception of what it is that education
owes to the requirements of practical life to-day, and in
part, also, from the fact that change necessitates new
studies on the part of the teachers and also an additional
expenditure of money.

Within tbe last sixty years the ocoupations of men have
everywhere greatly increased in number and greatly
changed in character. Manufactures in Canada, as a
dpecialty, were hardly known, the housewife did her
spinning and the weaving; she also did the cufling and
sewing of garments. The itinerant shoemaker went his
annual round. The representatives of our present vast
machine shops and foundries were nothing but cross road
smithies. The rural surveyor was the sole civil engineer
of the day. The draughtsman and the architect, with
their working drawings, had scarcely made their appear-
ance.

But not only were the occupations of the country few
in number, they were rude in in character. The cultiva-
tion of the soil called for little more than muscular
strength and persistent activity. The textile fabrics that
came from the hands of the housewife, the products of
the shoemaker, blacksmith, potter, wagon-maker, car-
penter, could only boast of rough strength and durability.
There were no marks of skill or taste. The day of the
skilled mechanic and art workman had not arrived. Life
was indeed simple in those days, and a simple education
was enough to qualify for the ordinary avecations.

In sixty years what a change has come over the face
of things | The use of labor-saving machinery and the
practical applications of science have made it unneces-
sary for so large a part of the people to engage in the
production of food. Every year muscle counts for less
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and, intelligence for more, in the cultivation of the soil,
and the developement of our resources. Scientific know-
ledge, and the neutral discipline acquired by the proper
study of science, become daily more essential to the
success of the farmer. The few small and rude manu-
factures of the past have increased to vast dimensions,
and have completely chang:d in character. The at-
tainment of success in them has been rendered more
difficult by the novel machinery employed, by the
adoption of more delicate scientific processes and by
the growing taste of the people.

As the result of new discoveries in science, and of
new inventions in the industries; occupations have
greatly increased in numbers, while manufacturers have
80 increased in variety, as well as in extent, that they
now give employment to a very large proportion of the
population of the country. Both cheapness and excel-
lence are essential to prosperity ; and so there isan ever-
growing demand for more technical knowledge and for
greater deftness of hand and finer taste on the part of the
producer.

It may be said in general, that the education of a
people should always confirm to their necessities ; that,
as the conditions of the life change, the education of a
people should underge a corresponding change ; it may
be one degree of character or it may be a change involv-
ing both. The present is a time when those who have
the shaping of popular education in the Dominion of
Canada should consider anew the practical application
of this Simple truth.

In our next issue we will return to this most important
subject, in which lies much of the future greatness of
Canada and the rapidity of the developement of its vast
resources.

——e

A PRINCIPLE WANTED.

Under the above heading, the Ottawa Daily Citizen
makes some remarks on our leading article, which ap-
peared in the November number of this MaGAZINE, on
the responsibility of architects in respect to sanitary
matters. . The Clitizen is of opinion that architects,
builders and plumbers, can hardly be held responsible as
to what “7s best to bs done under all circumstances, when
the teachers of sanitary science have -not yet agreed on
the best method for securing proper drainage and ventila-
tion.” Now it unfortunately happens that many of these
teachers of sanitary science are mere theorists, and know
very little of the result that would follow from the prac-
tical application of their ideas. The method of ventila-
tion and drainage that would answer under certain circum-
stances, would be perfectly impracticable applied under
different circumstances, and here it is that the architect,
if competent, is the best judge how to act and should not
be tied down to written rules. There are certain gene-
‘ ral principles, no doubt, which should never be severed
. from, and if these simple principles were carried out to
, the letter, we should have very little trouble, hereafter,
| with either the sewers, house drains or plumbing. But
I of what use is it spending immense sums upon drainage
in the streets when almost every house drain admits the
gasses of the sewer into the house, and the plumbing is
defective

Many City Councillors, as a rule, are full of sanitary
theories, and delight in carrying them out to the detriment
and cost of theinhabitants. If they attended more to
the finances of a city and meddled less with the duties
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of their enginéers and inspectors, the public would be
benefitted to a great extent. The old adage that “a lit-
tle learning is a dangerous thing,” is very applicable to
members of municipal bodies, who too often take advan-
tage of their position to carry out some crude sanitary
idea to the detriment of the people. We know too well!
the cause of the greater part of all zymotic diseases,
which carries off so many of our citizens, and that
cause is nothing else than imperfect house drains
and bad plumbing. No such fatality arises, as some sup-
pose, from gases escaping up from drains through the
catch basins in the street, or from gases escaping from
ventilators through the roof and being driven back into
open windows. Gases carried off in this way are so
soon dispensed and diluted in the atmosphere as to be in-
capable of doing much harm. We venture to say that
more foul gas is breathed into the lungs of a family in one
night in winter in a house with leaky joints and foul drains
(when the ventilators in the street are closed with ice and
snow), then is inhaled during the whole year from gases
escaping from catch basins and ventilating shafts into the
street.

‘We can expect no remedy to the crying evil until the
Government take up this most important subject, and put
the sanitary condition of all large cities under the control
of a Sanitary Commissioner, with full power to act inde-
pendent of the control of officious medlers in city cor-

porations.
—————

OUR ILLUSTRATED SHEETS OF TECHNICAL INSTRUC-
TION.

We desire to inform such of our subscribers who are
mechanics, and for whose benefit and education these
sheets will be furnished, that they can only be supplied
to those who have paid their subscription in advance.
As we are not aware of the trades of some of our subseri-
bers who were on our subscription list previous to 1879,
they will please notify to us what occupation they fol-
low. . No sheets will be furnished before the 1st Feb-

ruary next.
——————————

IN consequence of the SciENTIFIC CANADIAN being
printed by the Lithograghic process, the publishers are
unable to reprint odd numbers required to make up
broken volumes, except at a great expemse. For the
future, therefore, no back numbers will be kept on hand,
or sent as samples. The publishers are not answerable
for numbers lost through the post-office. They are
always sent from our office properly addressed. The
reason why some numbers occasionally are not received
by subscribers is, because when asking for their letters
they forget to enquire for magazines and papers, and after
the papers are left in the pigron-holes of the post-office
for a week the corners get torn off and thus the address
is lost.

THE heavy expense the publishers have been put to
during the past year in collecting subscriptions in arrears,
renders it necessary to charge $2.25 per volume on all
subscriptions not paid up before the 1st March next.
The annual subscription is but a small amount, but if
it will be a convenience to some machanics to make their
payments half yearly in advance, they can do so.

e ————————
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SIMPLE SCIENTIFIC FOOD FOR THOUGHT.

A LIVING BODY COMPARED WITH A STEAM ENGINE.*—
We find ourselves on the outside of a large ball, which (carryin,
us with it) flies through space at the rate of about a thousan
miles an hour. Below us we have the hard ground, around us
and above us the thin air. On this ground we build our habita-
tions witlg materials from within it ; out of the ground, the water,
and the air, we get the materials for our food. ~But the physical
power of man seems little qualified to enable him to become the
governor of the world ; and we shall see that it is only by calliug
to his aid the forces already existing around him that he can con-
trol them.

Above the ground there is little but air and water ; but in the
ground itself we have endless variety of material : thus in England,
we have below the superficial aceumulation of our own times clay
and sand, below these chalk and greensand, below these again
limestone, then red sand, then limestone, then the coal measures,
Yelow these still more red sand, and still lower we have slates,
and lowest of all is granite. In these lower beds, ahmost exclu-
sively, we find also a variety of substances differing from earths
(such as clay, sand, and lime) in many respects. These melt at
comparatively low temperatures, can be easily polished so as to
reflect light, are good conductors of heat and electricity, have
such considerable cohesive power that they may, in some cases,
be drawn into threads finer than hairs. These are called metals,
and differ from earths not only as just described, but also in being
‘Jf.more elementary chemical character. T hey are usually, indeed,
said to be elementary substances—g, ¢., incapable of further de-
composition ; but this statement is probably a testimony to the

;n(llperfection rather than to the accuracy of our present know-
edge.

On the surface of the
is an immense variety
be regarded as ¢

ground, but attached to it by long fibres,
of trees, shrabs, and grasses, which may
¢ ompounds of the materials of the earth, the sea,
and the air. These are among the chief ministers to our wants
—from them we get the chief of our food, our clothing, and in
some cases our dwellings,

. All these possess also the marvellous power of increasing in
size, by absorbing additional materials from without. Commen-
cing their lives as young leaves, they grow with time, apparently
fl:om within ; but really, as in the case of men, by the appropria-
tion of additional materials from without. Itis common to say
that the seed becomes a twig, and the twiga tree ; but this is not
the truth ; the seed does not become a twig, the twig does not
become a tree. The materials which become the tree are in the
ground, the rain, and the air. The office of the seed is to bring
these materials together, to enable them to combine so as to form
a tree. It would be as true to say that a wire is made of the hole
through which it is drawn as that a tree comes from its seed. The
seed is to the tree what the hole is to the wire, except that it
does the work itself, and does not require to be set going.

The whole world, then, consistsof a vast variety of constitnent
substances ; 1

metals, earths, woods, are three groups that contain
f!‘loerx:“rl): the whole of the ﬁubgtances usually met with in the solid
these.mwatmt;er, usually a liquid, and air as a gas, make up, with
Tt ;{laﬂs, earths, and wood, nearly the whole of the world.
and air lebvarletles of earths and woods, together with water
o elem:mt:{ € treated as compounds of a very limited number
which o Y substances some fifty or sixty in number, among
1eh Primary substances the metals themselves may be placed.

Thus chalk is h e
mixtureao ¢ cal:h‘:‘;lmpound of carbon, lime, and oxygen ; lime is a

and ox : i :
water of hydrogen a oxygen ; soda of sodium and oxygen ;

A D and oxygen ; flint of sili ; cop-
Peras is a complicated mii%ure int of silicon and oxygen ; cop

Ry of iron, sulphur, hydrogen, and
ox%,tgen'l’l lv)ltnol‘a compound of sulphm", hydrogen, andgoxglgen.
Tt ig G 28 noticed in this list how frequently oxygen occurs.

18 indeed a constituent in g

Oxygen forms nearly a four r ’

-1t has a wonderful power of combination wi nearl
iasll other Sllbstances.; and while this giveg mucl:tt?ohglléltvhen i);:
flnenecessa.ry to obtain any substance in a state of purity, it also
’tr]uently offers a means of this purification,
he whole world, then,

being but a number of more or less
complex substances, all act a ’ '

ing and reacting, wi i s
eRree, upon ach other, g g, with differences of

of her, it becomes necessary to know somethin
Wh?(:.}al l:gtl{re of their elementary substauces, of the manner irgl
ey affect each other, and of the circumstances which

* Intr
R A?dsn,?t;::_ to & small work, *“ Applied Meohanics,” by W. Rossiter,

modify the mutual a¢tion. Forit should be clearly borne in mind
that all that is called work, and sometimes dignified with the
title of man’s power over external nature, is but the use of these
properties. As has been clearly pointed out by one of our greatest
writers, all that man can do is to move things from one place to
another, that beyond this he can do nothing whatever.

Thus, if I wish to light a lamp, I move a lighted match to the

wick ; to light the match T moved it rapidly along some roughened
surface. I'can do no more. The nature of the oil in the lamp,
and of the phosphorus and potassic chlorate on the end of the
match, does the rest. A sculptor wishes to make a statue ; he
simply moves away the pieces that do not belong to the figure ;
and the difference between a good artist and a bad one consists in
the degree of knowledge as to what pieces should be moved. A
pudding is made by removing all the requisite materiais into a
cloth, the cloth intoa saucepan, and the saucepan to the fire. To
write a letter I move some ink from the inkstand on to some
paper, and the postman moves the paper from me to the person
to whom it is addressed. And so on through all the multifarious
concerns of our life, whether ot business or of pleasure, of work or
of rest.  The greatest orator, in his highest flights of eloquence,
but moves his tongue and his mouth, beating the air that moves
froni him to our ears. The artilleryman, who deals out death to
hundreds from his gaping cannon, but moves powder and ball
into it, and then evokes the force of burning gunpowder to move
them out again. The greatest painter but moves varions colours
on to his canvas ; to walk we but move the muscles of our legs,
and to work we but move the muscles of our arms. The carpenter
moves a few pieces of wood together, and behold a table or a chair,
a bookease or a window-frame. The builder moves from place to
place a certain number of bricks, pieces of wood, and of stone,
together with sundry pieces of glass, iron, and pottery, and a
house has risen under his hand.
This does not degrade man’s work ; on the contrary, it dignifies
it. For out of this single power of moving things, and the pos-
session of jundgment to govern the moving, see what mighty re-
sults have been attained ! One will delight the soul with music
by moving a few ivory keys ; another by movinga few roughened
hairs over a few strings ; a third by moving air through a brass
tube. Think of the mighty power of so appealing to mankind,
and of the woudrous power that cnables us to understand and to
delight in the appeal.

If, however, man can only move things from one place to an-
other, there must be some power inherent in the things them-
selves, of no result woull follow from the moving. [ place a
small piece of coal—say, two ounces—as fuel for a steam engine ;
if I can collect and utilise all the force so developed (without any
loss in moving the machinery), [ have power sufficient to raise a
hundredweight through a distance of three miles—to lift it bodily
from the foot of Mont Blanc to its summit. It becomes then a
very important question to ask, Wheuce can coal derive this
power of exerting force when burnt 2 Wood possesses the same
power of giving out force when burnt ; but wood and coal are
practically the same.

It is a familiar fuct that wood and coal burn because they con-
tain carbon, that this carbon unites with oxygen in burning, that
the union of the two forms carbonic acid. Therefore, since carbon
unites with oxygen, when the two are placed in contact, it be-
comes: necessary to ask, Whence is this power derived ?

We cannot carry ourselves back throughi ages of time so as to
see the trees of which our coal has been made ; but trees are now
as they were then ; and we have but to go a few miles away from
London to be in ¢very circumstance, but that of actual time,
among the sources of coal. The trees, the ground, the sun, the
air, are the same in kind now as they ever were ; and, standing
under the old beeches of Epping Forest, let us ask them how they
live? what food nourishes them ? and how they obtain it !

Carbon is the combustible part of wood—that which burns and !

gives out force in burning ; so that our chief concern is to know
whence it derives this,  Not from the ground, which usually
contains but little ; not from the rain, which contains none.
Driven from land and from water, we have but the air to take
refuge in ; and here we find the true source of the carbon con-
tained in our trees and our coal.

Wheun 1 burn coal or wood, the carbon unites with oxygen to |’

form carbonic acid ; this floats about in the air, and forms an ap-
preciable portion of its bulk. From this carbonic acid the trees
derive their carbon. In some wonderful way, aided by sunlight,
they separate these again into oxygen, which goes away, and
carbon, which remains, Thus, the same carbon is burnt over

and over again, giving out at each successive burning a certain .

amount of heat or force.

e e

——




4 THE SCIENTIFIC CANADIAN,

(January, 1880,

8o that it is actually the power that carbon has of combining
with oxygen that is the source of the power obtained when we
burn wood or coal ; and it is the presence of carbon in these that
fit them for the purpose of fuel. Coal contains from 40 to 90
per cent of carbon ; and this is why its burning gives to our hands
so much power. . ..

But it 18 not sufficient to say that carbon unites readily with
oxygen, and that it is found in trees, to explain why force is given
out when the two combine.. If I compress a spring, it has power
to return to its original extent ; if I stretch a piece of indiarabber,
it has power to contract to its former size. But it is the com-
Pression that gives the spring power to extend again ; extension
that gives the indiarubber power to contract. So it is the force
acting in the tree to withdraw the carbon from the carbonic acid
that gives it the power again to combine with oxygen. And this
force comes from the sun ; for without sunlight the separation of
carbonic acid into its constituents does not take place.

Therefore, it is the sunlight that makes wood and coal able to
burn ; it is the sunlight that enables us to travel by steam, to
werm ourselves by fire, to cook our foed ; it is the sunlight which
has given us nearly all the force we have in the world ; and itisa
solemn thought that a piece of coal is the storehouse of force that
fell, millious of years ago, upon the earth—that it has preserved
the force until now, that we can take out this force and use it,
either now or at any future time. Just as a bottle may contain
water to be poured out when wanted, so coal contains force which
we can take out at will.

It is the being able to call forth this ferce, to use it when and
how we will, that constitutes power. The driver of a locomotive
engine, by torning a handle, makes the huge machine move this
way or that at his pleasure—can make it travel as slowly as a
tortoise or as swiftly as a swallow. A steam hammer can be made
to mould iron almost like putty, or to crack a nut without touch-
ing the kernel ; the steersman of a vessel can turn it hither or
thither at his will, whether it be a tiny skiff or a Clyde steamer ;
the engineer uses the force of burning coal to pump water out of
a mine, to raise coal, to move a railway train, a steamboat, or the
numberless machines in a factory. In this way one man, b
means of a pulley or a lever, will raise a load that without suc
aid ten men could not move. All these are instances of the power
of man to collect force, to store it up, to accumulate it, to use it
at his will ; and we may define power as ‘¢ the intelligent applica-
tion of force.” . .

-But we must not regard coal or wood as containing a special
kind of force ; only as having the force, or potential power, which
they contain compressad into a very small space, as compared
with most other combustible substanees. Phosphorus, pitch,
potassium, all burn, and in burning give out force ; but they do
this so rapidly as to be both inconvenient and dangerous. Zinc,
iron, and many other substances will burn when sufficiently
heated ; but the heat required is so great as to be inconvenient
for many purposes, and also requires a great expenditure of fuel.
Coal burns at a comparatively low temperature, is obtainable in
any required quantity at a moderate cost, is easily broken into
small pieces, and when burning gives out a considerable force,
owing to its containing so much carbon ; add to this that it can
be moved when cold without any danger, is not likely to catch
fire by accident, and may be kept for any period of time without
loss or injury ; anid we see at once why it is so invaluable as fuel,
alike for the domestic hearth and the furnace, for giving power
to mechinery in the mill or at the mine, and for moving trains of
carriages upon roads or vessels upon the water.

Nor must we regard burning as the only method of obtaining
force. In burning, carbon unites with oxygen so ra;iidly as to

ive out force, just as when I clap my hanga together I give out
orce, and the air driven from between them will move any light
substance in its way. So when carbon, phosphorns, potassinm,
or any other substance burna rapidly, force is given out, not as a
chemical, but as a mechanical result of the burning. I use the
terms chemical and mechanical as they are ordinarily accepted,
though I think there can be but little doubt that eventually the
distinction will be found to be quite untenable ; and chemical re-
sult will be found to be identical with mechanical, when we are
able to estimate correctly the size and weight of the bodies engaged
in the former. That 1s, it will be found that chemical com-
binations are but refined examples of mechanics, in which the
bodies concerned are of exceedingly small size and exceedingly
numwerous. ; :

A water-mill is worked by the force of some brook or river ; and
it would seem that here we had an example of a continnous force,
that required no other force to evoke it, of a gain without a cor-
responding loss. 'We set up a mill which is worked wit‘hout any

cost bey:lng. that o‘t; tllxle machinery ; have we not hdere a kind o;]
tual force which requires no preparation and no repair 1
}I);xreperiver comes down continuously (nnli::: it be only a su?nfxlner
brook) ; what force is required to raise it before it falls? For it
must be remembered that it is practically the same water that
circulates continually from the ocean to the clouds as steam, from
the clouds to the earth as rain, and from the earth to the sea as
rivers. The rivers fall into the sea, and the rain that forms them
falls to the earth by the force of grevitation. But the sea, in
rising to the clouds as steam, has to overcome, or to be raised
ainst, this force of gravitation. The sun it is that does this—
:lgmt overcomes gravitation ; so that in raising water from the 8ea,
as steam, to form clouds, the sun gives but another instance of
how much we owe to it.

But & mill may be worked by the water in a tidal creek—that
is, the waters of a creek may rise and fall with the tide, so as to
enable a reservoir to be filled every tide ; and the water passing
out from this, when the tide has fallen, may be made to-work the
mill. Has the sun done this ? An example is given in the y
a rough Vslxm of the mill-pond, &c., at Wootton Bridge, in the |
Isle of Wight. Tke water in the creek, C, rises every tide, 80 as
to fill the mill-pond, P, which is rean{ only a J)art of the creek.
separated by the bridge, B, which is closed underneath by locks |
openings towards the pond, P. When the tide falls in C, the
pond, P, remains full, and (unless the locks are purposely opened) !
1s emptied only by a kind of tunnel, m, which passes through the |
mill, M, which it is made to work. Are the tides also owing to '
the action of the sun? Partly they are, but chiefly to that of the
moon. The moon is very much smaller than the sun, but, being
8o much nearer, has more power to move the earth, and the move-
ments caused by the sun or difference of the attractions of the
sun and moon result in the rise and fall of the surface of the
water, as compared with that of the land, to which we have given
the name of tides. The highest tides occur when the sun and
moon act in a line ; the lowest, when they act at right angles.
Whether the force of the moon, like its light, be but derived from
that of the sun, is difficult to tell ; but i? 80, then again we are,
in the case of a tide-mill, driven to the sun as the origin of force.

Again, an avalanche is but another example of the sun’s power.
The water raised as steam has been solidifie by cold, and an im-
mense accumulation of it sweeps away a village.

_1 climb a lofty mountain, carrying with me a small stonc. I
pick up another stone about the same size, and drop both together
over the edge of the cliff. One I carried up, the other I found at
the top; yet they are alike as to the force they exert upon any-
thing that checks their fall. The one I carried up derived its
force from being so carried ; whence did the other derive its
force ! Assumingit to have been where I tind it since the forma-
tion of the mountain, the question becomes, how was the moun.
tain formed ! For whatever force raised the mountain gave to
each particular stone of it the power to fall. It is very probable
that if we knew accurately the details of the past existence of our
globe we should be able to trace the origin of all such force to the
sun, just as I can the force that enables me to raise a pebble from
the bottom of a hill to its top. -

But we must carefully separate in our mind the force exerted
and the means by which it is exerted. I throw a stone at a
window and break it. My hand, the stone, the window are all as
before, except that the stone has moved from one place to another,
and that the glass is in pieces. But the size, weight, and nature
of all these, whether of my hand, the stone, or the pieces of glass,
are all unchanged. The force exerted is something quite inde.
pendent of all those—something which can be transferred from
one to another—which existed %efore any of them, and will pro-
bably outlive all. .

It may at first surprise an unthinking person to be told that
there is no force in the universe now that has not always existed ;
that all the vast changes in land and ses, all the storms an
earthquakes, all the work of man, from his earliest existence until
now, have been but-rearrangements of already existing substances,
and transfers of already existing force.

This explains the title of * Applied Mechanics :” the know-
ledge of the action of the laws of gravitation we call the science |
of mechanics. The study of how the observance of these laws
maX enable us to build houses, make roads and bridges, procure
an }me re for use the materials, whether stones, timber, or
metals, for these works—construct machines for spinning, weav- -
ing, printing, and performing other processes for fitting for our
use the various materials we find around us—contrive engines for
pumping, locomotion, moving machinerr—is the study how to
afply mechanics to useful purposes, and thus obtains the name
of Applied Mechanics.
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Scientific Items.

SCIENCE.

The term * Science,” in its various significations, may mean—
1. In a genervl sense, knowledge, or certain knowledge, learn-
ing, erudition ; the comprehension or understanding of truth or
facts by the mind.

2. In philosophy, a collection of the general principles or lead-
ing truths relating to any subject arranged in systematic order.

3. Art derived From precepts or built on principles.

4. Any art or species of knowledge.

5. One of the seven liberal branches of knowledge, viz., gram-
mar, logic, rhetoric, arithmetic, geometry, astronomy, and music.
—Johnson.

Webster says : ““ Knowledge reduced to system—synonymous
to literature ; art. Science (from Seicnzia) is, literally, knowledge,
but now denotes a systematic and orderly arrangement of know-
ledge, and hence we speak of reducing a subject to a science. In
a more distinctive sense, science embraces those branches of
knowledge which give a positive statement of truth as founded
in the nature of things or established by observation and experi-
ment. The term literature sometimes denotes-all compositions
not éembraced under science, but is usually confined to the belles-
lettres (bel-let'ter, elegant literature).  Art is that which depends
on practice and skill in performance.”

Authors have not always been careful to use the terms art and
science with due diserimination and precision. Music is an art
as well as a scicnce. In general an ar¢ is that which depends on
practice or performance, and :cience that which depends on
abstracl or speculative principles. The theory of music is a
sciencr, the practice of it an art. Art is knowledge convertible
to practical purposes. Science is a knowledge of the principles
of art. The object of art is to produce certain effects by the action
of bodies upon each other ; that of the latter is to ascertain the
uniform relations of substances. Art must be founded upon
science, because art implies knowledge acquired. The man who
prescribes for disease without having made a fair induction is a

mere emperic.
e, AP ——— -

OF THE STUDY OF THE PHYsICAL SCIENCES. — Lord Bacon
invites the true son of science to leave the antecbambers of nature
and enter with him into her inner chambers. To prepare himself
for such an entry the student of science must approach the portal
of nature reverently, and with his head bowed. He must throw
off all pride of intellect at the very threshold. He must be
patient, trustful, loving, earnest, full of a spirit of scratiny, of
research, of minute investigation. He must educate his mind to
a condition of quick inference, combined with a steady balancing
of opposite causes. He must forbear to theorise hastily and with-
out tull warrant, and he must purge his mind from inherent
fancies—from the influence of preconceived opinion, and from the
fallacies which may belong to hisown peculiar attitude of thought.
He cannot too often bear in mind that the senses are finite in their
capability of observation—that they are devoted solely to the
well-being of the organisms of which they form a part, and hence
require careful usage when applied to the investigation of the
external world. He must therefore examine an experiment with
extreme scrupulosity before he admits it as absolute ; his mind
must be fortified by legitimate modes of operation suitable for
such studies, and every influencing cause must be eliminated be-
fore the commencement of a precise deduction, He may use
theory for marshaling troops of experimental results, but it is to
be remembered that & bad general may cause the best soldiers to
lose a battle. The true student of science is penetrated by an in-
tense desire for truth, by a fervid spirit of inquiry. He knows
not whither he is going, but he sees before him, dimly ard in the
distance, a clear and divine light. The tendency of the earlier
gystems of physical philosophy was to supernaturalise natural
actions ; the tendency of modern physical philosophy is to force
into the phenomenal world that which must ever be ultra-pheno.
menal. The older writers ou physical science delighted in sym-
bolical designs, in which the forces of nature were represented
each at his appointed work, and above all they placed a cloud,
from which issued the hand of God directing the several agents
of the universe, and introducing harmony into their various
actions. Thus, too, the true son of science, while he is filed, with
awe and wonder at the glory and immensity of creation, should
¢ver bethink him of the great First Cause.

Professor Roscoe suys, on scicutific methods of study : *“None
of the yreat divisions of intetleerual pursuits had a higher claim

—1

to consideration than that of physical science. None were so
well qualified to impress the mind with clear habits of thought—
to give that solidity to their conceptions and that exactitude to
their ideas of which in the present day, as it seemed to him, they
st od so much in need. This was an age of earnest thought and |
of active intellectual development. Subjects are now openly and
boldly discussed which in the days of our fathers were either ac.
cepted without question or altogether ignored. Nothing could
stop this onward critical movement. Whether it led to results
favourable or unfavourable to the highest interests of humanity
depended upon the spirit with which it was carried on. In the
careful and widespread study of the great truths of nature we had,
he maintained, the best guarantee that the progress would be
sure, and that the conclusions at which they arrived would be
founded on a firm basis ; for those who were early trained to the
exact observation of the phenomena with which they were sur-
rounded would learn carefully to distinguish between fact and
opinion. Their minds would be accustomed to give the proper
importance to things which they actually knew, in contradistine-
tion to things about which they had no such certain knowledge ;
for this, he took it, was the great difference between the scientific
and non-scientific spirit. Far from believing, however, that the
study of physical phenomena could cover sll the ground of our
complicated existences, the true man of science was fully aware
of the smallness of his knowledge and the inadequacy of his
powers to form an idea of, much less to grasp, the sum total of
our being. The scientific habit of mind was, however, the only
one which could give them unfailing help in their progress. In-
stead of being hostile to the highest truths of religion, science
and scientific investigation had, as Sir Johm Lubbock so well
pointed out, always exerted the most valuable purifying influence
on the religious beliefs of humanity, and that they would con-
tinue to do so was beyond doubt. Indeed, were people more
accustomed to comsider questions from the scientific point of
view, and did they more fully see the truth of the words of the
poet—

* To the solid ground of nature
‘Trusts the mind that builds for aye,’
they would find that less importance was attached to more works
and forms—they would hear less of intolerance, and practice
more of that greatest of all Christian virtues, charity.”

Of the age of the various physical sciences Professor Rodwell
says : ““ Astronomy is undeubtedly the most ancient of the
sciences. An observational must ever precede an experimental
science ; and when, as in this case, observation is stimulated by
the beauty and ever-presence of the objects of study, and by the
desire to comprehend the nature of the mysterious and the un-
known, we can quite understand why the contemplation of the
heavenly bodies should recommend itself to mankind in the
earliest ages. Oplics follow Astronomy, and like Astronomy it
permits, with great readiness, the application of mathematical
reasoning.”” Next to Optics, the sciences of Mechanics and Hydro-
Mechanics, comprising statics, dynamics, hydrostatics, and hydro-
dynamics, may perhaps claim precedence. Chemistry comes next
in order, for although scientific chemistry undoubtedly originated
}vlth Lavoisier (b. 1743, d. 1794) there existed chemiecal treatises
in the vighth century, and certain chemical processes were known
to the ancient Egyptians. The birth of the science of Electricity
is to be found in Gilbert's D¢ Magnete (b. 1540, d. 1603). The
same remarks apply to Magnetism. The science of Pneumatics
did not exist before the discovery of the air-pump by Otto Van
Guericke, in 1650. Heat is among the younger of the sciences,
and may be dated from the commencement of this century.
Acoustics is to be regarded as a recent science. The science of
Meteorology was commenced soon after the invention of the baro-
meter in 1643.  Voltaic- Elcciricity dates as a science from the
beginning of this century. Electro- Magnetism was discovered by
Oersted in 1820, and Faraday announced his discovery of Diama-
gnetism in 1845.

THE OBJECT OF ALL ScIENCE.—It is the object of all science
to ascertain 'facts, and to trace relations. We know, for example,
that a certain substance is a medicine, and we know that it acts
upon the skin. These are two facts. With this knowledge, if
nothing more can be ascertained, we must be satisfied. Itis suf-
ficient for all practical purposes.

The Duke of Argyll, in speaking on Science and Spcculation,
says: ““The true spirit of science is to be fonnd in the love of
knowledge for its own sake. Applications are sure to follow ap-
plications infinitely greater in number and amount than any
human imagination could conceive beforehand. But we pursue
science for its own sake, thankful and grateful for the benefits to
mankind which it scatters around with so lavish a hant. And



e
e e~ e
o

January, 1880,)

T ———————

let me say there should be no wall of partition between science,
;tnptly_ so-called, and speculative philosophy. 1 am sure you will

;.’ inclined to agree with me when 1 say that one of the dangers
o (T" modern science, arising from ite very vitality aud spirit
;“ e{xeé‘gy and growth, is the tendency to let speculation outrun
nlt;:t‘;-vaet ge. Ii’mt_ the remedy for this is not to bar the way against
o ha(il Bpfeml‘atlon of any kind, not to forbid or ostracise it in
scientiﬁz ol 8cience, but rather to encourage it, and to remind
after all ome?f' to remind ourselves, and to remind the world, that
where sc; ur discoveries how very little our knowledge is; and
sphere egce has dnscove.red this she will recognise her proper

o and philosoyhy will be chastened and subdued.”

Glospen eaconsfield uttered an opinien, at a banquet held at
aent% . ,t as to the ahar_e which science has had, during the pre-

cars 1‘: ury, in moulding the world. Speaking of the last fifty
Y- : e said : * How much has happened in these fifty years?
R :E:rm{l more remarkable than any, 1 will venture to say, in
pagion na 1 of mankind. 1 aw not thinking of the ris- and fall of
megtses,lt e change of dynasties, the establishmient of govern-
hod n; l?m thinking of those revolutions of science which have
chan l(llc b‘more. effect than any political causes, which have
the ged thy position and prospects of mankind more than all
ever‘i‘i’:"g;\fgts, and all the codes, and all the legislators that

thg:rrmnncz OF THE Sc1ENCES.—The sciences differ only in
' I?at_ter, or the nature of their truths. In the physical sciences
: e re atxong; we trace are uniform. Polarity, or turning towards
sciz north, isa universal property of the magnet. But in those
) nces in which we have to deal with the powers of livin
ﬁcnifst.oog_mental operations, the true relations are not only dif-
1y be 45 1scover, but even after we know them we may frequent-
simeti 1sappointed in the result we wish to produce. New causes
constitm:'s Intervene which sometimes elude observation. The
which :l ;jons and habits of human beings are different. A motive
ext:ensi:-] uences one person fails to influence another. But by
greate e observation we can trace a remarkable uniformity in the
o lperatxona of nature. The changes of the moon seemn to be
o c%:} u:}' to one whose observation is limited, Human life is
Meog 3 *% a8 regards individuals, but certain as regards a number.
be a éte?io' 8re possessed of certain uniform principles, which can
inte cim‘lpon by certain moral truths, when they are brought
trethe) umstances necessary for the due operation of those

et R i —

THE BRAIN OF AN ANTHROPOLOGIST.

M. Asseline, aged forty.ni i
L y-nine, belonged to a *society for
z‘i‘;tl‘)’:l}e:'vlégpf!y, 2nd the examination gf his brain was ma{le by
commentes c0s0Ctétaires, who were prepared to find in it all the
intellectu)a X ecilved external indications of a highly refined and
Tt ; pomea 81;3 ure. He had been a republican and a materia-
tal !;ssimila:' énormous capacity for work, great faculty of men-
gentle kin&fn’d“d an extraordinary retentive memory ; had a
and sn’btle wity lzposnlqn, keen susceptibilities, refined taste,
ing, unusual fyre sfa writer he had always displayed great learn-
tercourse with :t 1‘1) style and elegance of diction ; and in hisin-
even timid, — Ber sers he had been unassuming, sensitive, and
opsy showed,” says Nature, *‘such
the convolutions that M. Broc pre-
istic of an inferior brain. The fossz

; the cerebral depressions

ou8 were deeply marked, the frontal
sature was not wholly ossified, o decidedydegre: of aiy:nxe‘t:y

Was manifested in the greater prominence of the right frontal
td

moreover, the brain weighed 1,463 .

Y 8rains al'i:;lve the average given b’y M.gg:zge?;tﬁ, ﬂ)s(;:f
I esreport was made by M. Thulié to the Paris
cal Society, of which the deceased M. Asseline was

—————. P —

ANTI-VACCINATION FOLLY.

. The coming of an English

¢ination as a preventive of g
of U attempt to stir y
Amerlcaq pbysicians an

By parading a portentous a

tion’ does not prevent sm

Anthropoiogi
& member

gentleman, with a craze against vac-
mallpox, has been made tlie occasion
opposition to the practices of our
boards eof health in this connection.
Iray of figures to show that vaccina-
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allpox and does entail a vast amount
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of disease thmu%h blood contamination, not a little feeling is
aroused, especia

ly among the ignorant; the anti-vaccination
spirit prevailing in English and other European circles, em-
bracing no inconsiderable body of the more intelligent classes,
being urged as a reasonable ground for similar opposition here.

Those who have echoed the anti-vaccination cry, however, do
not appear to be familiar with the circumstance that, owing to
radicalf; different methods of obtaining and using the vacoine
virus here and in Europe. no argament based on European results
can have any application here. The adverse statistics derived
from European experience, or from American experience previous
to the adoption by our physicians of correct methods and un-
contaminated virus, may all be strictly true, and doubtless are
substantially true ; yet our confidence in proper vaccination
need not be shaken in the least. Accordingly our European
friends, instead of trying to propagate their notions here, would
do much batter to study the methods empleyed in this country
and try them at home. Vaccine virus, not contaminated and
stripped of its virtue by over-humanization—that is, by repeated
transmission from man to man—is both free from risks and of
certai - efficacy. No better proof of this fact is required than
the practical stamping out of smallpox in this great city. In
view of the fact that by the general adoption of correct vac-
cination, smallpox, but lately one of the worst of human seourges,
has been so thoroughly brought under subjection in this great
city, 1hat with 1,100,000 inbabitants there were last year but
fourteen cases of the disease, it is manifestly as unwise as it is
absurd for our newspapers to lend themselves to the propaga-
tion of anti-vaccination nonsense.

PP —

REPLANTING TEETH —G. W. Weld, dental surgeon, recently
read before the First District Dental Society of New York a paper
on the subject of replanting teeth. The root of the tooth is first
extracted and the decayed portion cut squarely off at or directly
under the margin of the gum. A porcelain crown with a tapering
screw made of platinum and iridium, which had been securely
baked in the center perfectly paralled with its length, is then
firmly screwed into the pulp-canal of the root, the nerve having
first been removed and the canal enlarged by reaming out with
an engine-reamer. To facilitate the introduction of the screw, a
preparatory thread is cut in the root with a tap. This process
establishes a very strong attachment between the natural root
and the porcelain crown, and with the additional aid of cement
in the canal, it is made perfect. When this operation is com-
pleted (which requires from 15 to 20 minutes) the socket-is
syringed out with tepid water, and the root with the new crown
attached is gently but firmly pressed into its original position.
Perfect reattachment ensues in from two to four weeks. There

is seldom any pain attending the operation, and very little in-
flammation.

Broop oF THR LoBsTER.—Harless found copper in the blood
of crustaceans, cephalopods and gasteropods. It has long been
known that the bloed of these three groups of invertebrates
changes its color when it is exposed to the air. Jolyet and Re.
guard concluded that the blood of the crab contains two coloring
subtances, one blue and the otherred. The first is united with
albumen, which, when coagulated by alcohol, has a clear blue
tint ; the red dye remains in solution in the alcoholic filtrate.
Leon Fredericq finds the same principles in the blood of the lobs-
ter, but the red contains no metal ; it does not change color in
oxygen orin a vacuum ; it is not always present. The blue seems
to be identical with hemocyanine and contains copper. The sal-
ine portion of the blood has a composition almost identical
with that of the water in which the lobster lives. The hemo-
cyanine easily unites and parts with oxygen and thus acts as
a stimulant to respiration, the nutritive functions of the blood
being confined to blasma.—Bull. de U’ Acad. Roy. de¢ Belgique.

ANOTHER CURE FOR SEA-SICKNEss.—A writer, Mr. Chapham,
saysin the London Lancet that nitrite of amyl is a sure cure for
sea-sickness. ¢ With due attention to details the drug is cura-
tive in at least 90% of all cases treated.” He directs that not
more than three drops be taken at a time, inhaled from a hand-
kerchief held close to the nose. It shoulld not be used exzept
under medical advice. The patient when under this treatment
should lie in bed, because a good sleep is generally the tirst result,
from which the person awakes wanting to eat. It is usually
better to allow one fit of vomiting to occur before the treatment
is commenced, *‘ to insure the bona fide character of the seizure.”
Some, however, do not vomit at all, but are very ill, and with
these Mr. Chapham considers the nitrate equally successful.
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THE STEEL 8QUARE AND ITS USES,

Br F. T. Hobason, ARCEHT., EDITOR * AMERICAN BUILDER.”

H . :
of ¢ 1‘1’;' b‘; 1{35?; tt;an be obtained by the square, when the width

foot be covered contain odd feet, or a fraction of a

Let us suppose that we have to make u

say 8_inches, the half of which would be four inches, or 3
;{a:e i‘l’l‘:t ; ::lhen, if our roof is quarter, all we have to do is to
P the m:‘l Are, with the 4" mark on the blade, and the 2” mark
between thgue, on the centre line of the rafter, and the distance
down the tese Polnts is the extra length required, and the line
show in F.°“§u6 is the bevel at the point of the rafter. We
and fract'lg. an application of this method. All other pitches
the 5 1008 can be treated in this manner without overtaxing
%}ngenuuy of the student. .
an ;88-d2' and 3 shpw an instrument, which, curiously enough,
Oln}; aae In the Scientific American as a patented device.
hao eorge H. Bradshaw, of Fayettville, Tenn., claims to be the
th;’?};}:ﬂveptor. The practical operator will see in a moment
numb ¢ simple wooden fence used by me, and shown in past
(’eviceem"nls much more convenient to use than the patented
éxist , Wlustrated. The singularity of the thing, however,
S ts in the fact that the patented device makes its appearance
thg ffi%mbeg‘ 26th, 1876 ; and my basswood wooden fence is, for
bk st time, 1 believe, introduced to the public on or about the
o of "August, 1876. The coincidence partakes somewhat
"0 A E:I})I, to tssay ihe least.
.22 Iepresents a bar, upon the edge of which is formed a scale of
gl;::xon marks, numbered to represent the length of brace or
fa T, and which should be made upon a scale of an inch to the
n(;ot to make it correspond with the division marks in an ordi-
o a"g] square. The bar, A, is slotted longitudinally to receive the
lacepdmg screws, B, whl.ch are sciewed into straight bars, C,
ghe i t“POll the lower side of said bar, A, as shown. In using
an orl:lg rument, the bar, A, is laid diagonally across the arms of
squar, inary square, and is adjusted upon the 'long arm of the
u‘l ni Et & polnt representing the half width of the building, and
t}ll):' rafte short arm at a point representing the desired pitch of
Ning ers. The bars, C, are then adjusted against the edges of
*}l‘l‘ll]ns. of the square, and sre clamped in p%ace by the screws,
o thee blnst]rument_ls now set to give the length of the rafters
ot o evel of their ends, The instrament may be used with-
square by having lines drawn upon the inner side of the

bar, A, to represent the giff iti .
erent i
ferent lengths and pitches of :;lfteli‘z?mons of the bus. G or 01

Fig. 4 shows the plan of a roof where the angles are not right-

s
angles. This is published i i i i i
a Ig_SVious uumpgr of the é::i‘l:(g:r:bhance with a promise made in
dmvlvsecg A D in o, and from o describe a semicircle A b D ;
the ; ; p?rall]lel to the sides, A B, C D, and join A &, D b, for
lengths b(;l Z ¢ hip-rafters. From & set off on b A, b D, the
¢, D d for th 'i’ equal to the height of the roof & ¢, and join A
the m&;’m_ ‘; ength of the hip-rafters. To find the backing of
cular to A ¢ n'f% ¢, take any point, %, and draw & 4 perpendi-
ingAB AD; rough % .draw f 4 g perpendicular to A b, meet-
g1; the Infand g. Make 41 equal to % k, and join £/,
A,ny gi?jngle flgis the backing of the hip,
will anply gel;; st}x}dent will see at once that the above method
building. ¥ hip-roof, no matter what may be the plan of the
Fig. 5 is taken from Gould’
) . uld’s valuable Carpenter’s and Build-
:;: ﬁ,ﬁm,ﬁigm.w 00d: Worker's Quide, nnge::n:; f)g of us‘el to
for a gothic be adlg;mtl,t sh{)ws the method of finding a veneer
the jamb, B, being Pmdﬁ:&ayed alike all round; the spray of

a fraction of a foot,

Y it in the mind of any mechanic
my efforts will not have been i o s  any '
1 have drawn a grat deal of ti:; it o s but just to say that

y ith of these rs from man
and varied sources, and I may ad further, thatp?ll:: sub;ect isafa.};

¢ steel square that have not been

they may, however, be the subject of future papers.

—————
Porato Bras Urivizen Th i
To Bug .—Those who like t, ¢
::’:;{thang Will be gratified to learn that it alup?aag: (firom experi-
owd: (;scnbed in the Journal of Pharmacy that the fresh
}i‘nis isr :l::leepota(;o bug yields about 14% of pure cantharidin.
ingly med g¢ product, and no doubt these pests will be increas-

good in

THE ‘ VOSPER " FOUR-CYLINDER ENGINE.

There is still an unsatisfied demand in the market for a good
fast speed launch engine. The ‘‘ Brotherhood ” three-cylinder
engine was one of the first to be put on the matket and the next
that followed with any special distinguished features was the
¢ Willans,” made by Hunter & English. Both of these |
engines were excellent in their way, and were the forerunners of
a large number of similar or approximately similar designs.

LA SN NN
KR ud N

What is sought is an engine which in the smallest possible
space and of the most simple construction shall keep a pressure
as nearly as possible uniform upon the rotating crank. To
effect this purpose well, at (least three or four cylinders are
requisite, and to render them compact the connecting rods are
invariably centered on a pin passing through the piston. The
advantages of this systom are obvious in the matter of redueing
the space re&uired, but at the same time the great lateral thrust
thus induced on the piston tends to great wear on those parts
and considerable friction in the cylinders.

The “ Vosper’’ engine, which we this month illustrate,
has most of the usual features common to the multiple cylinder

—

a8 & cheap source of this valuable remedy,

—
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engines, but also some distinctive and adyantageou's features.
The cylinders are four in number, arranged in two pairs at right
angles to each other. This gives a very uniform and regular
pressure on the crank, which has two throws, on each side of
which operates one engine from each side, the throws being ep-
posite one another. . .

This arrangement of cylinders brings the welﬁht very low
down and yet has no cylinder underneath the crank shaft, which
can thus be fitted in an exceptionably low position in the vessel
or launches. The compression pistons and connecting rods are of
course uged to enable the engine to run ata very high speed
without noise of any kind. That is to say, all the cylinders are
only sing:e acting, and the work is thus all done by the alter-
nate pressure of the steam on successive pistons. There is
always sufficient back pressure or ‘‘cushion” *on the exhaust
stroke to keep the pistons and connecting rods home on the
crank bearings.

“In this *‘ Vosper” engine each pair of cylinders is worked by
one slide valve only of the ordinary 3 port or slide valve. One
steam port leads to the nearest cylinder, the centre port is the
exhaust, and the other steam port is carried round in a pocket
to t¢he second cylinder. This is a considerable economy of parts
compared with a valve to each cylinder, and owing to their re-
lative position, both slide valves are worked by the same eccen-
tric, which is again a very simplified arrangement.

Owing also to the arrangement of the cylinders in pairs, and
that each pair is operated by one valve, it is very easy to com-

ound each pair, and thus, when their size is sufficient, to ren-
Ser them very economical in the use of steam.

It is well known that one of the chief objections to many of
the multiple cylinder high speed engines has been the use of
cone or plate valves, which in the case of the former never wear
true, and in the case of the latter offer too much friction to rota-
tion from the large area under pressure and the high speed of
movement,

The application in the *‘ Vosper *’ engine of the ordinary slile
valve which has so little motion, and is known to wear so well,
way be considered a special and distinctive advantage.

This engine is being brought out by Mr. C. R. Okes, of 39
(ueen Victoria street, who is the sole London agent.

DRAWING-ROOM PAPER,

Walls to a room should be regarded only in the light of a
frame-work to what the room contains, and should be decorated
80 as to bring into prominence and not eclipse the other parts of
the chamber. Nothing destroys the cffect of a room so much as
a handsome but staring wall paper, or a wall so profusely orna-
mented as to stiike upon the eye to the exclusion of the rest of
the decorations, thus bringing forward what should be the
background into the most conspicuons place. A modern draw-
ing is always difticult to decorate artistically, because of the
taste of its builders for heavy cqrnices, promincnt mantelpieces,
and rooms oo lofty for their size; and as all these misnamed
¢‘ embellishments” are too costly to remove by tenants, the ouly
plan to pursue is to destroy their elfects by excercising both
taste and ingenvity. First, with regard to the ceiling, the orna-
mental boss in its center should be removed, and the ceiling
tinted a color that harmonizes with the wall paper, as no har-
monies can be hoped for whon what produces them is surmount-
ed with the glaring white of an ordinary ceiling. The tint used
must be one that softens into the wall paper, not one that con-
trasts ; thus, if the tone of the room is that of a soft grey blue,
the ceiling should be a elear fesh pink ; or should a grey green
picked out with black be the chosen color, then it should be
colored a subdued lemon.

Soume people cover their ceilings with a whole colored paper,
and border it with a stencilled pattern representing the thin gar-
lands so familiar upon Queen Anne decorations, but this is a more
troublesome plan than the simple coloring, which answers all the
purposes. The walls, il they are lofty, require a high dado.
These high dados give a look of comfort and * home” that is
absent from the modern high pitched rooms papered with one
uniform pattern. The dado is divided 3ft. to 4ft. from the ceil-
ing, and the coloring of the lower portion must always be
heavier than that used on the upper or a top heavy look will be
given to the room. When many pictures are to be hung up the
lower part of the dado should be of a whole color, either a whole
colored paper or a painted wall, as pictures are only shown off
upon such a background. Where a whole tint is used for the
lower part of the dado, the upper portion should be decorated
with a frieze paper of a good bold pattern, but of subduced
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coloring and of tint that harmonizes with the lower. Thus, the
color used about the frieze. should be the same as that on the
lower part, but of a lighter shade, intermixed with some other
colors that form . harmonious link between the two shades,
Contrasts must be carefully avoided, but pale pinks, blue and
ambers, can be blended together above a subdued grey-blue
ground. The two portious of the dado should be joined together
with a light wooden (black or brown) railing, or with a line of
aint.

b The dado decorations can be altered by placing the pattern
paper upon the lower pirt anl leaving the upper plain-colored
with or without a stencilled pattern upon it. This will suit a
room where not many pictures are required, or that is already
rather dark. Some part of the wall should always be in plain
color, as the eye requires rest ; and no pattern however subdued
in hue, can give the relief to the mind that a bit of plain color-
ing affords, and this scarcity of ornament in one part of a room
is amply repaid by-the effect it gives to such parts as are bright
and should be bright. The true theory of effect is to use but one
or two bright colors in a room, and to surround them by soft
and subdued tints that throw up and do not destroy their bril-
liancy ; a number of bright colors placed together destroy ea:h
other, and leave no impression upon the mind but glare and vul-
garity. Having settled upon your paper and ceiling, have the
woodwork and cornice of the room painted either a shade lighter
or darker than the walls, and shroud up the mantelpiece with
curtains, ete., of satin sheeting embroidered with crewels, aud in-
stead of the usual looking glass over the fire-place, have a
mirror surrounded with brackets holding china ; or have a black
wooden mantelpiece made with squares of looking-glass let-in.
The back-ground, of your room being thus completed in a man-
ner really to be a back-ground, your furniture will look twice as
well ag if it were stared nut of countenance by the walls, and one
need hardly add that all your friends will delight in a room that
throws up and brings out their dresses and faces, instead of kill-
ing them by its glaring tints.

———————

PANEL PAINTING.

Select woods for water color painting that are close of grain and
texture. Ebony is the best, but as that is expensive, mahogany
stained black is generally used as a substitute, Pear, mahogany,
cedar and oak are all suitable. Greywood, which is merely white
wood steeped in mineral water, can be employed as panels most
effectively when decorating rooms where the "general coloring is
subdued in tone. Have chosen and good close wood ; see that it
is smoothly planed and remove any splinters or raw edges with
fine sandpaper; also be careful that the grain of the wood runs
length ways and is straight. Comunence by sizing your panel with
either a coating of patent size, or with two of isinglass that has
been dissolved in hot water., This sizing prevents the water

colors from sinking into the wood and losing their briliancy, and

also checks the paint running and becoming ragged at its edges.

When the size is dry, draw the outline of your painting upon the
wood. The best plan for this is to make your sketch upon a
piece of paper and perfect it upon that, and then trace it upon
tracing paper and transfer it to the wood by putting blue or red
carbonized paper bstween it and the pauel and going over the ount-
line with a fine pointed pencil.

Should you be working upon dark woed, fill in the whole of
your design with Chinese white before attempting to color it, and
this is also a good method when painting upon light woods should
you wish an illuminating appearance given to your design or de-
sire to execute it in body colors. The Chinese white should
always form the foundation color for fading leaves, grasses, etc.,
as the subdued tints necessary for the

: r se will not stand out upon
wood without the under white paint. The Chinese white will

also destroy any irregularities of surface caused by the grain of
the wood ; but many think it an improvement to the painting
to allow the veins and marks in the wood to show. Paint as in
ordinary water-color painting, but make your highest lights and
deepest shadows brighter than usual, as the varnish will diminish
the brightness of the coloring, so that it is better to slightly ex-.
aggerate the effects. Never work over a color until it is perfect-
ly dry, and stipple in the deepest shadows. Should the colors
not run freely, add a very little oxgall to them, but this medium
is rarely needed when the wood has been properly sized.

Glaze with a thin wash of a lighter color over a dark to give
brilliancy to your painting, and mark out veins of leaves after
they are finished by laying a foundation of Chinese white and
putting the light color overit. Faded leaves and grasses improve
a painting very much, and should always be used where possible ;
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they s i be i .
¥ sliould b painted as 10 in the background.  When your

painting is finished leave it to dry for some da; ize it wi

! ys, thensizc it with
I':go tc}?:t;g:lfs;'e“tds’“ (allow the first coat to dry before apply-
ing is put on f and varnish with white spirit varnish. The siz-
the varnish m ‘:Otmbtop.to bottom, and every part gone over, and
can be stained sb] e laid on in the same manner. White wood
enough water to ack thus : Boil logwood for twenty minutes in
and while it is tc’(l)lver the chips, lay it on to the wood while hot,
When dry, re Still wet apply a coating of pyrolignite of iron.
another con tinpea; this Process, and when again dry, put on
with a fine pa g of pyrolignite of iron. Sandpaper your surface
and Vﬂrnisll: per until it is erfectly smooth ; dust away the sand
dull black sﬁr’}"’“ﬂg lampblack with the varnish if you want a
wax_ polish itacle. 1f you do not wish to varnish your wood but
twenty-four ho ay wax and turpentine upon it, and leave for
cork. ours, then rab the surface smooth with pieces of

T e @ .

i CERTAIN PROPERTIES OF OIL PAINTS.
(Eatracts from an Anticle by the celebrated French chemsst, M. Chevreul

Painting is done with two obj in vi i
: jects in view—either to change
:{iz;ﬁ;‘aﬂl} colour of the'surfaces of various articles, or to pruuf;t
air, rain ?ies by rendering their surfaces less easily altered by

1 Tha ust, &c. Three conditions must be fulfilled : —
brush, o P(;mt must possess sufficient fluidity to spread with a
Witho‘u X l‘_l a}lso be viscous enough to adhere to the surface
the surfa unning, and to leave coats of equal thickness when

2 Th ces are lncl{ned or even vertical.

3 Aftz :Il)lphésd paint become hard.
WhIi%h it hasal:e ::?l:gpllite dl'nust, adhere firmly to the surface on
paintsavi: [:lroved that the hardening of white lead or zinc-white
pheric air llz to the absorppwn of the oxygen of the atmos-
18 the e ﬁ'eét fnd since pure oil hal:dens we see that the hardening
white leag ofa primary cause which is independent of the drier,
that Whit.e’ 101' ?nc-whlpe. Besides, my experiments demonstrate
many cases eaf dsmd oxide of zinc manifest a drying property in
stances. whi ”i:’ that this property exists also in certain sub-
therefore v:l‘i are painted—lead, tor instance. The painter,
the lengt,h ofot s desirous of knowing, at least approximately,
to considor gl é{ne necessary for his work to become dry will have
a drier will 1e causes which produce that effect. Consequently
Phenomenonm’t' be considered as the only cause of the drying
stances havin sllllce thiv phenomenon is assisted by several sub-
stances. Mo rg also the property of drying under certain circum-
tante or sum ec;ve;l, there is this remarkable fact, that the resul-
substances ento _the activities (drying powers) of each of the
reckoned b thermg into the composition of the paint cannot e
pure 1insee‘l)i oile Su}:n of the activities of each substance. Thus,
1'985, and oil £, t e drying power of which is represented by
will, when mi r;ated by manganese, with an activity of 4-719,
substances Wl]ﬁh’~p0"s"s“* an activity of 30°828. If there are
oil there are ol;h Increase the drying properties of pure lingeed
instance, if on ers which act in an opposite direction. For
dry after seveuet cOatd of llnseefi oil is applied upon glass it will
of antimony it eg]n 4y8 ; but if the same oil is mixed with oxide
oxide of az’uim‘;l 1 take twenty-six days todry. 1In this case the
with oxide of antlily acts as an anti-dryer. Linseed oil, mixed
white lead, wil) &nony and applied upon a cloth painted with
with the altsenint Ty after fourteen days; the same oil, mixed
cloth, will not he gf protoxide of tin and applied upon the same
al,lti-c,lrying; PTOP::t el; for six days. Oak appears to possess an
of 22nd December, 511840 & high degree, since, in the experiment
In the experimem;' of l?)’ }:hree coats of oil took 159 days to dry.
was dry only on the su rft May, 1850, a first coat of linseed oil
to be less anti-dryin thace ofter thirty-two days. Poplar seoms
In the experiment ogf 1()arl %ak, and Norway fir less than poplar.

th May, 1850, three coats of linseed oil

t -
fo Norgay i thac5p 16 poplr, nd tmenty-thre duys
in certain substances, 1 have oug activity and a contrary one

AR no doubt that th i .
Bt e i e o e e e o s
experimefxisozfv{})"gh it has been spread. For instance, in the
upon surfaces of th May, 1850, one ceat of linseed oil was given
and in eve of copper, brass, zinc, iron, porcelain, and glass
to say tha;‘ylcsse the oil was dry after forty-eight hours. hasten
in contact wi 10190‘ pretend to classify all the substances, when
anti geeet »uat 1dmseed ail, or any other drying oil, into (irying
these sﬁhstg:; nd neutral, because the circumstances under which
perties. | n}cos. are placed may cause variations in their pro-
. helieve that a substance may be drying or anti-
L )
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drying uuder diffsicat circumstances—wuether it be due to the
temperature or the presence or absence of another substance,
&c. For instance, metallic lead is drying towards pure linseed
oil, whereas white lead, which is well known 4o possess drying
properties, is anti-drying towards linseed il applied upon me-
tallic lead. If painters desire to understand their operations
well, they must consider the drying of their painting in the
same manner as 1 have just pointed out. By so doing, and in
certain determined cases differing one from the other, they will
be enabled to modify and improve their ordinary methods.
Linseed oil is naturally drying, and this property increases almost
always by its admisture with.white lead, and in certain cases with
oxide of zine. If the mixture be not sufficiently drying, recourse
is to be had to an addition of oil boiled with litharge or.man-
ganese. At the same time it is necessary to consider the nature
of the surfaces painted over—-whetherit be a first, second, or third
coat, the temperature of the air, the light, &c. From our present
point of view, drying oil, beiled with litharge or manganese, loses
part of its importance, because it may be dispensed with for the
second and third coats, and even for the first one if the natural
drying is added by the temperature. Moreover, pigments them-
selves may act as subatitutes, as in the case OF fight colours,
which are altered by yellows or browns, if the painter has derived
profit from some of the ohservationsindicated in this article. Thus
linseed oil, exposed to the air and to light, becomes drylng, and
loses its colour ; it may therefore be employed with white lead or
zine-white without impairing the whiteness of either. Since by
associating oxide of zine with carbonate of zinc it is possible to
dispense with a drier, we have a new way of avoiding the incon-
venience of coloured driers ; at the same time it gives a hope that
new combinations of colourless substances will be found, present-
iug greater advantages than those just noted. My experiments
demonstrate that the processes generally followed by colour manu-
facturers for rendering oils drying—that is, by heating them with
metallic oxides—are open to objections of waste of fuel and
colouration of the product. Indeed, I have shown—(1) that oil
kept at a temperature of 70° C. for eight hours had its drying
powers considerably increased ; (2, that if peroxide of manganese
be added to the oil kept at this temperature it becomes suflicient-
ly drying for use ; (3) that a very drying ail will be obtained by
heating linseed oil, for three hours only, with 15 per cent of me-
tallic oxide, and at the temperature generally adopted b{ the
colour merchants. My experiments explain perfectly well the
effect of linseed oil, or, more generally speaking, of drying oil,
in painting. Indeed, when oleic acid is mixed with metallie
oxide it passes instantancously from the liquid to the solid state,
and thereis no uniformity in the ensemble of the molecules of the
oleate. The effect is different when a drying oil, absorbing
oxygen, passes progressively to the solid state. The slowness
with which the change takes place allows of the symmetrical ar-
rangement of the oily melecules, which would appear transparent
if there were not. opaque molecules between them. But if the
latter do not predominate the arrangement is such that the paint-
ing is glittering, and even brilliant, be:ause the light is reflected
by the dry oil as by a looking-glass.

—— A

MR. RicHARD PROCTOR, the eminent English astronomer, in
a recent lecture spoke briefly of a new theory regarding the
pyramids. He stated that some time since he endeavored to
place himself in the position of those making astronomical
observations without the assistance of telescopes, with the
object of studying their requirements and the best methods pos-
gible with the means at their ¢ommand. The result was a
structure very similar to the pyramids, which he believes were
obviously built originally for astronomical purposes. He exhi-
bited a section of one of the great pyramids, and called particu-
lar attention to two galleries ascending toward the north and the
south, which must have served the purpose now fulfilled by the
transit instrument indicating the exact moment when the lead-
ing stars were in the meridian. .

Parer HancING.—To prepare the walls, make a size of glue
and water, then give the walls a coat of a very weak solution of
the same. To make a paste, take two pounds of fine flour, put
in a pail ; add cold water, andstir it up togetherin a thick paste.
Take a piece of alum about the size of a small chestnut, pound it
fine and throw it into the paste ; mix well. Then provide about
gix quarts of boiling water and mix while hot with the paste
until the whole is brought to a proper consistency. This makes
an excellent paste and fit for use when cold.

Morus.—A little spirits of turpentine added to water with
which floors are washed will prevent the ravages of moths.

———

— —
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MODIFICATION OF THE REYNIER AND WERDERMANN
ELECTRIC LAMP.

BY GEO. M. HOPKINS.

In the Reynier and Werdermann systems of electric lightin
the light is produced by the incandescence of a slender pencil o
carbon and gy a small voltaic arc between the end of the pencil
and the carbon block forming ome of the electrodes. 1In the
Reynier system the carbon block is in the form of & wheel that

SIMPLE ELECTRIC LAMP,

revolves slowly by contact with the end of the carbon pencil. In
the Werdermann system the carbon block is stationary. Inboth
systems the pencil is carried forward as it is consumed, by gravity
of a simple weight or of the parts of the lamp and the pencil, and
Mr. Reynier, in a recent description of his lamp, proposes to em-
ploy hydrostatic pressure as a means of carrying orward the
pencil. This is not a new idea, the principle having been already
applied to feeding carbons in electric lamps. .

The lamp shown in the accompanying engraving embodies the
principle of the Werdermann and the Reynier, and the carbon

Il

|
,.u:
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pencil is carried upward by a float which creates the required
pressure between the electrodes and yresents a ready means of
moving the carbon With a gentle, continuous pressure.

This lamp is as simple in its construction as any having means
of feeding the carbons, and it is as inexpensive as it is simple.-
With appropriate battery power it will give a light equal to at
least two five-foot gas burners.

The test tube which contains the water and the cork float, is 9
inches high and about 13 inch in diameter. From the base rise
two wires, which are formed into a circalar loop at the top for
receiving the carbon button forming one of the egectrodes. his
carbon button is circular and somewhat conical, and is held in
place by simfly crowding it into the loop. It is arranged eccen-
trically in relation to the top of the test tube, to admit of turning
it s0 a8 to preseut a new surface to the end of the carbon pencil,
and it is inclined 8o that the upward pressure of the carbon peneil
will insure a contact between the button and the penci{a and
between the pencil and the small carbon block below and in front
of the button. This block is inserted in the coil formed on the
end of the wire which extends over the side of the test tube and
downward to the base, where it is connected with one of the
battery wires.

The looped wire that supports the carbon button and the wire
supporting the carbon block are inserted in the base, and form a
support for the test tube.

The carbon pencil is {k inch in diameter and 9 inches long.
The cork that buoys it up has in its center a small tube for re-
ceiving the lower end of the carbon praeil ; for this tube a very
small quill answers well. -

The carbon button and the carbon block are cut from a har
piece of battery carbon or from a piece of gas retort carbon.

The test tubé is nearly filled with water, which bears up the
cork float and brings the upper end of the carbon pencil into con-
tact with the carbon button ; the pressure of the pencil against
the inclined surface of the button throws the peucil into contact
with the carbon block, completing the electrical circait,

Six cells of Grenet battery, each consisﬁn? of a zinc plate, 826

inches, placed between two carbon plates of the same size, will




January, 1350, THE SCIENTIFIC CANADIAN. 13

afford a splendid light for & short time, but this form of battery

$oon polarizes, Fl;g & continuous lig;x’t some form of constant

Tattery s g"i“ble: although a greater number of elements will
uired.

In the published descri tions of the Reynier lamp it is stated
that four Bunsen elementl: will afford a c{:ar white light, and
that with a battery of thirty.six elements, grouped in two series
of eighteen elements each, four lamps may be placed in & single
circuit. - The writer’s experience has been that this lamp, as well
a8 most of the other

R simple lamps, requires more battery power
than the inventorg elnimpbo use.p" b

.. To obtain the maximum result from one of these simple lam
i;“ Probably safe to gay

. that at least eight Bunsen elements will
required

The lamp shown ip the engraving seems to yield results equal
to those obtained from the g?re exgpensive apparatus, and by a
Comparison with another lamp of more complicated and costly
construction the writer wag forced to believe that the results were
even better. Whether this i attributable to the combustion ef
the gases resulting from the decomgaition of steam by the in-

tense heat of the incandescent carbon remains to be determined
by future experiment,

ml STANDARD TURBINE WHEEL.
The illustrations we ive in this article will enable our readers
0 gain an excellent idea to the features of N. ¥. Burnham’s
Standard turbine. There is an interesting history connected
With the water wheel, which we give in Mr. Burnham's own

“Atfirst 1 manufactured and superintended putting into
operation the French Jonval turbine wheel, but being compli-
cated in construction, it soon wore out and leakod. From the
expericnce had with this wheel I invented and patented, Feb-
ruary 22, 1869, my improved Jonval torbine, which was very
Simply eonstmct«{ amf yielded a greater percentage of power
than the French Jonval turbine. Hundreds of these iroproved
Whlcl! Vere put into operstion between the yeurs 1859 and 1868
are still in uge, and the gates now shut off the water as tight as
%hen new, Ip 1869 | commenced experimenting with different
Orms of buckets and chutes, and after making several diffrently
constructed wheels and using them for a number of years, 1
selected the best one and obtained & patent for it, March 8, 1868,
and called ijt ¢ My Turbine,’’ whicEI improved nnd patented

5} 9, 1871. This new turbine consisted of my former improv-

onvel wheel hub and buckets, a new circular case, and new
form of chutes, having register gate entirely surrounding the

itting oo 8 BPertures corresponding te tKose in the case for
admitting water to the wheel. T%?is Tegister gate was moved by
means of a segment anq pinion. This ‘* New Turbine” scon
superceeded all other turbines in the market in percentage of
Power and durability, Op the 15th of Noyember, 1873, the first
was made with 3

the Standard turbine case, chutes and gates, | Bumham’s wheel is manufactured andforul;ill) thebChtnh:he:nrs
Jsiug the same movable wheel which was tested August 14th. | pachine Co., Christiana, Pa., and our readers RTO 1; y nd, Va
Twenty-three tests Were mads at this trial, and the speed of this in another place that one office of Mr. B. is ati ; chmo; hletl;
(18-inh) was changed by the weights on scale beam from 166 to and the other at the works at Christiana. Send for pamp)
88 revolutions P minute, and not one percentage out of the etc.,a8 per addreases given.

was leas thap 11,10

this test was op ¢}, 10th tria The best percentage obtained1 gg

ions par 0¢ 10th trial, when the wheel was running -
Tevolutions ﬁer Twinute under 6.39 feet head, and 82.47 per cent. SOLDERING BROKEN FILES.
Otained. November 22, 1873, the same Standerd turbine case,
chutes and gate, aq

S ) ; broken the only

t ; b| A writerin the English Mechanic, who had bre
and buckets, that } x::t:dm(;nketh:vlzttl;’s;éﬂéﬂ:nsxae:} ) f'?‘];xn; f(fv}vle‘;t half-round file he had by him, says : At};ﬁ trylxn‘g'“toag:;ttht:
Per cent. was 81.19 whep mnz’xing 168} revolutions per minute, | broken end (it was broken about the mlld e), oldering ; and,
under 6.36 feet work ing head of water The best percentage was | give up in despair, when I thought I wlon tliy tesd the sg Kh job
84.09,when running 183 revolutions per minnte, under 6.41 feet | o my suprise, it not only stood while aoif :md all the force
working head of water. Pplication was then made for & patout, | I was then doing, but is in use still, and rdi use. I used
which was grauted March 31, 18747 such a file needs to h,uve ?p}ned to it in od mtgymli burner,

Mr. Burnham has introdnced important imprevements, which | ordinary solder, Baker’s soldering ﬂ“‘d’.“.“t 8 Of course I was
may be described as follows : [ making the straight part of the | The temper is injured only at the very o mmelt the solder.”
concave hub one-half longer (or deeper) tﬁm he formerly made it, | careful not to heat it more than requisite lution of zin¢ in
extending the inside part of the buckets down to correspond with (Baker’s soldering flnid is, we presume, a so
the extended wall of the hub, a

nd curving the lower rt of | hydrochloric acid.—Eb.]
the!q up to the original length at the periphgery of the whe}:l‘. In e —
OTMIng a water-tight groove or recess in the upper projecting rim
on the gate, to prevent sand or dirt fr

de into a thick paste
om bein into the| A NEW CEMENT.—Asbestos powder ma . :
parts of the gate. In operating the gate b];e .,‘f gcr;::m wheel, | with the liquid silicate of soda, accordmgfto a :e:ﬁ:!;i tE;EhfiE
. 1nstead of cog gearing or levers, I‘”’“PP"“'iIlg the upper bearing | authority, is stated to be found to be o gl'e;:l o latage for
OX on brackets, theﬁower end of them resting on the cover, | making joints, fitting taps, connecting pipes, oo manuffc cracke
directly over the body,of the case, forming an u per bearing for | in retorts. It is said to be of great servwe“ltn bo manufacturs of
‘ the’ wheel shaft, [ ‘Placing a packing Lox nnSer the bearing, | nitric acid, sulphuric acl}l, and other prod_l(litls 8, e ot can Do
| hich prevents the forcing of sand, by the water, down into the | as easily made as applied, hardens rapidly, and p:
L)ournal box, ' escape of acid vapors.

_

———————
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A CHAPTER ON BOILERS.

From the time of James Watt, until quite recently, boilers
have been looked upon as mere appendages to s?eam engines,
necessary, indeed, but more as receptacles for storing up steam
than as requiring any ingenuity in their design or mechanical
knowledge in their construction ; and so long as the pressure
was from that of the atmosphere up to 15 pounds great strength
was not required, valves even being placed on the boilers to pre.
vent collapse when the pressure fell below that of the atmosphere.
When the use of steam had become an acknowledged success and
promised to extend with great rapidity into all branches of in-
dustry, and in all parts of the world, the engine being composed
of moving parts, attracted the notice of engineers toward itself,
to complete exclusion of the boiler ; and it has up to the present
time absorbed more than its fair share of attention.

The first steam boiler—made probably by the well-known
Captain Savery—was of the ¢ billycock ’’ shape. This was a
weak form, but sufficient for the required purpese. 1t was used
by Watt at the commencement of his experiments, but after
a time he gave preference to the * wagon ” shaped boiler, which
may vet be seen in some out of-the-way parts of the country.
These he strengthened by stays; bat the form was essentially
weak, and, in comparison with modern ‘boilers, caused extrava-
gance in fuel. The advantages of working steam at high pres-
sure, and expansively, could not long remain hidden, and "boilers
were soon required which would withstand pressure up to 40
pounds to 50 pounds to the square inch ; even then the engine
was looked upon as'the motor, and the boiler as a steam reservoir
made sufficiently strong, it not being gener.lly considered that
the latter had any effeet upon economical steam generation.
But of late years the conviction has gradually forced itself upon
the minds of Jeading engineers, more particularly in this coun-
try, that there are boilers and boilers, that is boilers which
scarcely deserve the name, and boilers whiech ‘claim to rank
as specimens of engineering, being made en scientific principles
and calculated—

1. To be throughly safe in their working.

2. Economical in fuel.

3. Durable, requiring few repairs.

When the demand arose for stronger boilers, the first im-
rovement was the externally-fired egg-ended boiler, which is a
ongitudinal cylinder, with rounded ends, containing no internal

flue ; but the greatest step, both in durability and economy,
was the introduction of the Cornish boiler by the celebrated
Kngineer, Trevithick, the novelties and advantages of which
consisted-— )

a. In the internal flae, whereby the heat is utilized to a far
greate’r extent than was before possible.

b. The flat ends, which were stayed by the tube.

c. And the removal of the hottest part of the fire from under-
neath the hoiler, where the sediment naturally colleets, and
which is consequently a dangerous part to have near a hot fire.

The boiler wus still further improved by the late Mr. Fairbain
in his well-known Lancashire boiler, by adopting two flue-tubes
in the place of the one heretofore used. This gave greater eva-
porative ypower to the boiler by incressing the grate area. The
other improvements consisted in the consumption of smoke
through the gases meeting at the termination of the tlues ; in the
greater «pace underneath between the tubes, giving room for
thoroughly clensing the boiler ; and the economy fur tuel,

But although these inventions were great strides toward the
utmost economy in fuel, still it was found that the boiler v-as by
no means perfect, being weak in the flue for high pressures, and
allowing a grest amount of heat to pass away.

To remedy the first defect Mr. Fairbain proposed rings of T
iron to be placed round the furnaces at proper distances, as the
flue is strong in inverse proportion to its length, and these rings
have the effect of dividing the loiler into so many sections ;
thus, if two rings are introduced, the boiler is three times
as strong us before, and so on. These rings have, however, been
ascertained as liable to crack, even although attached with the
greatest care, on account of two thicknesses of metal coming in
contact with the fire, and not giving room for the necessary ex-
pansion and contraction which are requisite in all boilers.

Flanged seams and ' ridge-hoops are now universally adopted
in first-class establishments, which answer admirably, although
care must be exercised in their manufacture. To remedy the
second defect tubes were early introduced, mostly parallel ; but
of late years the cone tubes made by Messix. Galloway and others
have been well received, as it is evident they receive the best
heat from the fire, and, if placed by competent men, do not
check the draught. Other means have been tried with the same

_ﬁ‘-——‘—h————“___w;

view, such as placing pockets in the tlues, but none receive such
flavor as the tubes. The desire to introduce as many of these
tubes as possible, without crowding them so as to check the
draught, or make the boiler difficult to clean, probably led to the
idea of joining the two furnaces behind the fires into one flue,
and placing the tubes vertically in this flue. This plan has been
tried with several miner differences in form, but the well known
‘‘ Galloway ”’ boiler, which, we believe, has been recently
improved, may be taken as the type. There are boilers also
made with two furnaces, then a short combination chamber
behind, after which a row of loco tubes about four feet long
is placed, through waich the flame passes. These boilers give a
great amount of steam in a small compass, and require but little
setting ; still the loco tubes are apt to spring and leak, and
should be avoided whenever possible.

Yet another modification of the same plan is working in the
north, and, we believe satisfactory. It consists of a combustion
chamber as above, with some of the cone tubes and some of the
loco tubes, but all vertical, the heat passing between the tubes.
It is quite evident, however, that muddy or limy water would
have a great effect upon the loco tubes, which are only three to
four inches diameter, and frequent cleaning and examination are
required.

We have gone this much into particulars of the Lancashire
boiler and its offshoots, feeling convinced that it is the best
boiler that can be put down, considering all conditions ; although
a complicated boiler, such as those with loco tubes, gives steam
economically and plentifully, still where space can be obtained
these advantages are completely nullified by the difficulties of
cleaning, the inconvenience of leaking, and the frequent repairs,
entailing stoppage of work.

Of late years the desire of the principal boiler-makers has
beep, not so much to introduce new descriptions of boilers, or to
design Improvements upou the old farms, so as to secure accuracy
and solidity of workmanship, which will defy for a long period
the countinual strain unavoidable while the boiler is working.
With this object machinery is made use of whenever possible,
as, if properly attended to, errors and imperfections are almost
inpossible, strength of work is secured, and, as a consequence,
great durability. Riveting is done by machinery wherever
practicable, for a planed section of the riveted joint shows that
machine work closes up the holes perfectly by the pressure used,
while hand-work frequently leaves small spaces, the blows from
the hand-hammer being insufficient to press the rivet so as to
completely fill the hole. Manufacturers in purchasing boilers
should take note of this, and should also see that the pressure is
nat -a blow, but a steady push, as the former may burst the
pl:}te,_ or cause the rivet-head to be so insecure as to come
off with the slightest disturbance. KFew first-class boiler-makers
now chalk the plates with a narrow-edged tool ; they plant the
edges of the plates to a slight bevel, and close them up with a
broad tool. This insures the edge of the plate being perfectly
straight ; the rivet-holes are consequently equi-distant from
the edge, any m}perfovtions existing there are detected, and a
neat appeaiance is obtained. This next appearance some persons
consider unnecessary ; but workmen who have a neat and well-
made article will, as a natural consequence, take miore pride in
preserving it intact and in better order. The flues, which were
formerly riveted up, are now universally welded, which, when
done well, is a great improvement ; it insures the perfect circu-
lar form of the tube, and when the plates are flanged (which
should Dbe also done by machinery), no rivets can exist in the
furnaces, consequently the joints remain tight. Those who
have inspected 1:ivefed flues of boilers will testify that, with a
very slight tap with a hammer, rivet-heads will drop off, showing
that the least inerease of pressure would cause a dangerous ex-
plosion.

The engineer of the Boiler Insurance and Steam Power Com-
pany (limited), Manchester, has recently made extensive experi-
ments, which are about being published, the result of which
shows that in the longitudinal seams of boiler-shells the double
riveting should be so arranged that the rivet in each row comes
opposite the rivet in the other end, not opposite the space
between thg Tivets, as was formerly considered strongest. When
these experiments are published we shall doubtless be able to see
the reasons for changing the system, and the extra amount
of strength which is gained thereby. Steel boilers have fre-
quently been made, but such difficulty was experienced in
getting plates of an uniform quality that it fell into disrepute.
No fegrs need now be entertained on this head, as the recent
great inprovements in steel manufacture enable makers to roll
plates of any required length, tenacity and duetility ; they can
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also be welded with as i i
tage of steel i much certainty as iron, and the advan-

is that it is from 30 to 50 per cent. stronger than
g"‘i’é’.i-‘:loc;hiﬂrz : gl-lnch steel shell is quite aI; strong as a ég-inch or
ere many yearqp ate ; in fact, stegl offers so many advgntages that
bulk of onp We may look for it to supersede iron in the great

Mmanufactures, and steel makers are now engaged in

trials i
col:t.s 1n order that they may turn out steel at the least possible

Wol:li::{ ‘;’:illlle];s, 2t any rate those in large _concerns, are now
great insumnlwlt being Inspected by an engineer of one of the
their head b‘% Companies, the three principal of which have
steam-userg tohces at Mauc‘heste.r. We would recommend all
Panies, and l;) _lave their bm!ers inspected by one of the com-
their lilind fOl er-tenters will find that it frequently relieves
triflin dO great responsibility ; the cost is, moreover, very

8 and as th greal experience they are en-

the men have such
Pressures | In the most awkward cases. The question of
18att some preferring to

he present time a vexed one,

:’toreli-sax; t:he 100 pounds to the square inch, or even higher ;
result &Alllltam that 70 pounds to 80 pounds will give the best
Dregsnre. beoretlcal.ly, there is a slight gain by using the higher
jorats t':,h ut practically, considering the great difficulty to keep
it is 4 ‘-B t, the wearing away of the various working parts, etc.,

i ou tl:u] whether higher pressures are really more economi-
Cal.—English Mechanic,

- -0 ..

BRAZING, OR HARD SOLDERING.

lit;ll‘ge 30]10W1!1g practical instructions are taken from an excellent
L work, published at the ¢ Bazaar * Office, 170, Strand,
ondon,. called ¢ Working in Sheet Metal.” Price 6d.
e t Zsmlplest form of brazing or hard soldering, which should
means 0‘;}}6 first attempted, is the Jjunctien of iron to iron by
To o us;d brass wire. _Take, for instance, two large nails.
orax m f’ur ace of each bright ; smear the cleaned faces with
iron wira eb!"t(? @ paste with water ; tie the two together with
to preve:t(lgnd""g wire) in one or two places, just sufficiently
and then M 1gplng, hut not by successive coils one over the other ;
rax u om;.‘h round several coils of brass wire, smearing more
a brightpcgk ?,ise. All you now have to do is to hold them over
re in g cloq: Té, or over a forge fire, or even lay them on any
melt and run !_!t(;ve of good draught, and presently the brags will
may then file L‘lﬂo the joint, and the work will be complete. You
to be neat and tfmy superfluous metal, and the job will be seen
will see 2 blye % great strength. Just as the brass melts you
brass, which j thame arise. This i3 the spelter or zinc of the
complete $ thus dissipated, and is a sign that the work is
omplete. thus mend all sorts of broken iron (keys, for
will pl‘ggt();ézlyifet bquelll itr} the bfi;t or ﬂ}le r“l])g)’ and
co . | manipulation. ut when brass or
t EI;::.::qazlre tl?l be brazed it is plain you will not be able to use
feat not usua]?u dert because you would fuse the article itself, a
name of s~ elt y esl,ra,ble' The solder used in this case bears the
is, in fact] it Fll’fa"‘; 1s made of equal parts of zine and copper. It
even in ¢ ’h b:i' "}*:Ufter kind of brass, and there are two qualities
in the form of b,;i’ hard and soft spelter. The latter will be bought
at most too] gho, ff, t cgrmmlles» the colour of gold, and can be had
and soda, the chren.xi 3 e borax.—a salt composed of boracic acid
a wonderful manpe cal name being borate of sodi—swells up in
solder. i o7 When heated, and may possibly displace the
T, therefors, to heat it first of all nutil the
otal omission of its water of crystal-
Suppose it
—a —let i If very thin
if a: {);:lp(:l: qﬂlest;fxtbe voldered and qo not attempt to bruzey' but
. as card proceed g C .
strip and take special care th Cut the necessary
the piece is folded into th ® edges are straight, so that when
together accurately. e cylindrical form they may come

c Belore foldi i
sides of the strip for a width ofng i?:pzr Ost;, ﬁlt}.‘l:)li‘lsghsﬂf:::

folded, there wil} bea clean stri
, Al Strip of meta] 4 ide f
:;)O;n‘(:i tol:' atEien ;l:)}t)'e‘. Let thils bt:l }ilnside; bi?ll\ln .th‘ZlSL?ber;)rllnDz:g
] tron wire placed here and th, r
the senny o of i and there, or when heated
Pen ; now smear the borax : i
bart, and also drop along it the lit Rte, o0 the bright
] > little granu] f
gently heat ti]l the bomxgholds ite & lden, g 1 onier, and
) the bits of solder, ag it i
The hr_e to be used must be clear and bright~ﬂau’xéi ;;dz?::k:];]rlé

Inadmissible for thig work—and if no forge can be got at a tem.
with a few bricks, and the fire

e and charcoal) should be urged
An assistant should be impressed to use

the manipulation of the brass tube is of

f pieces of cok
With a pair of bel]ows.e An' o
the latter, if possible, ag

T ——————————

a delicate nature, and indeed some jobs of this kind damand
the greatest possible skill to insure satisfactory resnlts. Let
the tube in the present case be warmed all round, first of all,
and then held in a pair of light tongs over, but not touching,
the hottest part of the fire, moving it to and from so that the
whole length shall be equally heated. After a few minutes the
blue flame will arise, and the whole must be instantly removed or
the tube itself will melt. If it is tapped so as to shake it the
solder will flow the more readily into the seam. The danger in
this case, remember, arises froni the fact that the melting point
of spelter is not much below that of the brass itself. Hard spelter,
indeed, should never be used unless the workman is an adept.
It is “no end of a sell” to melt the work, especially if it be
the property of a friend who has intrusted it to your well-known
skill (?) instead of more judiciously sending it to the smith or
brazier.

Copper is brazed in precisely the same way, but it will bear
about 60 degrees more heat than brass before it begins to melt,
making it rather more easy, therefure, to manipulate in the
above operation. Brass fuses at 1,859 degrees ; copper at 1,923
degrees ; but the fusing point of brass, it must be remembered,
varies according to quality, so much so that one kind might be
used to braze another. Very often, in works of copper, the joint
is not made merely by bringing the edges into contact, but by
suipping the edges at intervals and cutting out pieces in each, so
that they can be made to interface, so to speak ; or one edge is
clipped in this way, and the intermediate bits between the cuts
are alternately bent so as to form a kind of channel into which
the opposite edge, which is not thus cut, is placed, these little
bits being then hammered down. This procludes the necessity
of the wire ties while the work is heing done, and as copper is
not so springy as brass the tube is not so prone to fly open
while being heated. The joint, too, is perhaps somewhat stronger,
but not much, for the spelter enters into close combination with
the metal in such cases, so much so that a tube of brass thus
made can be drawn to a considerable length without danger of
such seam opening. Copper is so malleable that hardly any raised
seaut need appear, and when the spelter has run the whole may
be hammercd and filed quite level.

— @

Frexci IMITATION oF GoLD.—One of the most remarkable
achievements in the production of an alloy for perfectly imitating
gold, is said to have been made by M. Meiffren, of Marseilles,
the alloy standing a very acid test, and its specitic gravity being
also extremely close to that of gold of the fineness indicated by
the acid test—being, therefore, pesuliarly adapted to the manu-
facture of jewelry. ~'The method of production in this case is to
place in a crucible, copper as pure as possible, platinum and
tungstic acid in proportions as follows : Copper, 800 grammes, 25
of platinurm, 10 of tungstic acid, 175 of gold ; when these metals
are completely elted they are stirred and granulated by being
run into water containing 500 grammes of slacked lime and the
sime of carbonate of potash for every cubic meter of water, this
mixture, dissolved in water, having the property of rendering the
alloy still ‘purer.  The granulated metal is next collected, dried
and, after remelting in a crucible, a certain quantity of fine gold
is addel. In this way au alloy results which, whea rn into in-
gots, presents the appearance of rel gold of the standard of 750-
1,000ths.  The color of the alloy may be changed by varying the
proportions of the different metals. As a flux, boric acid, nitrate
of soda and chloride of sodium, previously melted together in
equal proportion, are used, the proportion of flux employed being
25 grammes per kilogramme of the alloy.

Muats Cookkp AY CoLp. —It seems unlikely at first thought,
yet it is a fact that extreme cold produces in organic substances
effects closely resembling those of heat. Thus, contact with
frozen mercury gives the same sensation as contact with fire ; and
meat that has been exposed to very low temperature assumes a
condition like that produced by heat. This action of intense
cold has been turne: to account for economical uses by Dr.
Sawiczevosky, a Hungarian chemist, as we learn from La Nature.
He subjects fresh meats to a temperature of minus 33° Fahren-
heit, and having thus *“ cooked them by cold,” seals them her-
metically in tin cans. The results are represented as being entirely
satisfactory. The meat, when taken out of the can a long time
afterward, is found to be, as regards its appearance and its sdor,
in all respects os inviting as at %rst. A German government com-
mission has made experiments with this process, and in conse-
quence two naval vessels dispatched on a voyage of circumnaviga.
tion were provided with meat prepared in this way. Hungary
has an establishment for preserving meats by this process.
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BLASTING BY COMPRESSED AIR.

riments are now being made at the Pemberton
iverpool, in the Reuss system of blasting with
The plan consists in boring & hole in the coal,
ong and 3 inches in

Extensive ex
colliery, near
compressed air. T
inserting a cast-iron cartridge 16 inches
diameter, and exploding it ;
cartridge is } inch thick, and is connected to the air pumps b{
weldless steel pipes 4 inch outside diameter, and a bare  inc
bore. The explosion takes place when a pressure of about 8,500
pounds per square inch is reached. The air pumps are mounted
on a small trolly which can accommodate its gauge from a mini-
mum of 26 inches upward, the total height of the machine being
33 inches, the width 4 feet 8 inches, and the weight 8 cwt. There
are six pumps worked by three cranks on one shaft, and althou-g)
the enormons pressure required is quickly gained, the pumps are
perfectly independent, and the stage process 15 not used. They
are driven by crank handles worked by two colliers and geared
three to one on the pumps, which latter made 54 to 60 strokes
per minute. The ramsare i-inch in diameter by 10-inch stroke,
and work in the barrels without any packing, which is certainly
a most remarkable feat considering the pressure attained. There
are mo suction valves, the admission of the air taking place
through holes in the sides of each barrel, which are uncovered
when the plunger is at the top of its stroke. The delivery valves
are of lead, and are placed close to the bottoms of the pump
barrels, which are all screwed into one bloek of gun metal, from
which the delivery pipes start. The bases of the pum work in
water to keep them cool. A great deal of the success of the opera-
tion depends on the truth with which the hole is bored in the
coal for the reception of the cast-iron cartridge, and to accomplish
this Mr. Reuss uses a small universal hand-drilling machine, the
supporting bar for which is made fast to the face of the coal by
expanding wedged at its foot let into a hole jumped in the coal
for this purpose, The cutter for making the cartridge hole has a
diamom£pomted center, and cuts on both sider, and clears itself
well at the edges. 1t makes holes about 40 inches deep, into
which the cartridges are placed, and well tamped with sagger
clay and the borings from the holes just made. The pipes con-
pecting the pumps and the cartridge are joined together with
eouplings, having soft copper washers placed between the ends of
the pipes to insure tight joints, and the last length of pipe is
screwed into the end of the cartridge, which is increased in
thickness for this purpose.

A PLABTIC CEMENT.

Amongst the many useful purposes which glycerine has
served, there are probably nome of greater utility than its com-
binations with otger substances, by which compounds with pe-
culiar properties have been produced. A plastic cemeht is the
latest invention, in which glycerine forms the important ingre-
dient ; it is known as Jannin's cement, from the name of the
patentee, a resident of Paris. The cement is simply a mix-
ture in suitable proportions of yellow oxide of lead (the quality
known as massicot being preferable) with glycerine. geveml
other metallic oxides and matters may be mixed with the ce-
ment, so as to suit the quality or the colour of the cement to
the nature of the work to be produced, but the two essential
compounds are yellow oxide of lead and glycerine, The pro-
portions of oxide of lead and glycerine vary according to the
consistency of the cement it is desired to produce. The pro-
portion of glycerine will of course be larger for a very soft
cement than for a stiff cement ; it i8 not necossary, therefore,
to specify the exact proportion of each of the two essential
compounds. This cement is specially adapted for meulding
those objects which require an extreme delicacy in the lines
of the cast, such as engraved blocks and plates, forms of prin-
ting type, photoglyptic plates, &e. Under the influence of gentle
heat it sets in a few minutes, and then resists perfectly bcth
ressure and heat. When set, it is also a very good substitute
or natural lithographic stones, and it can replace them for
many practical purposes. It can also be used for artistic repro-
ductions, such as facsimiles of terra cotta, whose colour and
sonorous quality it possesses. Though setting to great hard-
ness in & few minutes it does not shrink. Massicot it may be
observed is an .old name for litharge, butthe term is more
generally applied to the yellow oxide o lead, prepared from the
scum of the molten mefal by roasting until the colour is fully
developed. For purposes in which the colour is of no moment,
the ﬁ:m itself would doubtless answer, provided it is thorougly
oxidised. .

y compressing air into it. The |-

FIRE-PROOF CONSTRUCTION.

(A paper by F. Schumann, C. E., read at the Eleventh Conven- |
tion of the American Institute of Architects.]

GENERAL REMARKS,

No material used in building construction, except brick or
burnt clay, is practically ire-proof. A building constructed of
incombustable material throughout, and stored with only small
quantities of combustable and inflammable matter, can be con-
sidered fire-proof. Warehouses for the storage of miscellaneous
merchandise cannot, with our present knowledge, be constructed
absolutely fire - proof ; we can only apply devices that
diminish the danger by confining and localizing the conflagra-
tion. Generally, public places of amusement, churches, schools,
offices, or dwellings do not contain so much inflammable matter,
such as furniture, etc., as to materially injure or endanger the
building when properly constructed. Warehouses, when stored
with inflammable matter, even if constructed entirely of brick,
but without precautionary subdividing walls, furming compart-
ments, will succumb to the heat, by reason of the great expan-
gion causing a movement of the walls and ultimate collapse of
the floor arches.

All constructive iron-work in buildings, except those haying
small quantities of combustible furniture in them, should be
protected from the direct action of a fire by some fire-proof and
non-conducting coating, securely fastened to the member it
is intended to protect. :

The -maximum 'temperature of a vigorous fire, raging in a
building fed by combustible and inflammable matter stored
therein, may be correctly assumed at 2,000°,—equal to that in
brick furnaces. It is found that the strength of iron is
diminished about 60% when at a dull red heat, or a temperature
of 977°; at this temperature, iron-work proportioned to three
times safety, would be at the point of failure. We will compute,
approximately, the time required to raising to 977° the tempera-
ture of a cast-iron plate one foot square and one inch thick, re-
presenting the side of a squared colun. The amount of heat
required to raise the tempuratare of the plate to 977 is—the
specific heat of cast-iron heing 0.13 units, and the weight of the
plate 40 poynds---997°x.13x40, = 50,804 units. The conduct. |
ing power of the plate, under the existing circumstances, is 233
(2,000—977) = 238,359 units per hour, and as we have only
50,804 units to conduct the time will be = (0,213 hours
= 13 minutes. If the platc be protected by a layer or coating
of ordinary plaster, one irch thick, tha amount of heat conduct.
ed will be only 3.88 (2,000 — 977) = 3,949 units per hour, or
80804 = 13 hours longer ; when protected by 4} inches of
brickwork, only 488:2¢06=977) — 1,100 units per hour will |
be conducted, or 308&# = 46 Loura longer.

Buildings stored with large quantities of inflammable matter
may have cast-iron columns of square cross section, of the neces-
sary dimensions to carry the superimposed weight, with skew-
backs cast on, for supporting brick arches between the columns
that carry the floors ; the column is enveloped by 4} inches of
brickwork, as a protesting layer only. This method, shown by
Fig. 7, admits a considerable reduction of the size of piers from
those built of brick only ; for example : The height of a pier is
18 feet, and the weight to be carried 100 tons; a cast iron
column 10 inches square, with thickness of metal 1 inch, will
carry the weight with eight times safety ; 4} inches of brickwork
will increase the size of pior to 19 inches. A solid brick pier,
allowing 70 pounds per square inch as its safe resistance to crush- !
ing, will carry only £330 == 12.7 tons. To support & weight

of 100 tous, the pier would have to be y TFUs333° = 19 01
= 4’ 6" square.

It is asserted thatiren is unsuitable for fire-proof construction,
by reason of its failure when =xposed to a certain degree of
pegt. That this is 80 i8 of course admitted ; but, nevertheless,
it is the only material at our disposal suited to moderz require- |
ments ; 'and the architect will meet with more satisfactory results i
in devising means and methods for its protection aguinst the de- |
structive effects of fire, than by discarding it. n

Columns or girders of wood resist the destructive effects -
of fire much longer than if made of iron exposed. The necessary ‘
dimensions, however, exeept for comparatively light structures, :
are such as to make the use of wood for those purposes impracti-
cable ; for example : A column of oak 18 feet high and one foot
square will support with safety 25 tons, while a hollow cast-iron
culumn, one foot square and one inch thickness, of metal, will
support 119 tons. So, also, will a beam of yellow pine 15 inches
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square, 15 feet span, and uniformly loaded, cafry 16 tons, while
three 15-inch light-rolled iron beams, lying side by side and oc-
cuping about the same space, will carry 69 tons.

CLASSIFICATION OF FIRE-PROOF STRUCTURES.

1 divide fire-proof buildings into three classes :—

Class I. embraces those structuresin the construction of which
only incombustible material is used, and all constructive iron-
work is properly protected against the action of fire. .

Class II. embraces those structures into the construction
of which incombustible material enters, but the iron-work not
}sl‘otected by fire-proof and non-conducting coatings. Suitable

or buildings not containing so much inflammable matter as to
injure or weaken the iron in case of fire.

Class I11. comprises all buildings in the construction of which
combustible material is used, but all vital members protected by
fire-proofing.

DETAILS OF CONSTRUCTION.

Class 1. or 11, In the construction of Class I. all combustible
material is rigorously excluded, except for doors, window-sashes,
stair-rails, flooring and skirting. The external faces of outside
wulls may be either of brick, sandstone, or granite ; the backing
to be of brick with a hollow space two inches wide, located one
brick distant from the inner face of the wall. All openings in
the brickwork to be arched. Roof construction, furring, and
lathing, of iron. The floors to be constructed of iron beams,
supporting arches of brick (Fig. 1), hollow tile (Fig. 2), or cor-
rugated sheet iron (Fig. 3); the haunches and crown to be filled
with concrete, level with the tops of the beams.

‘When floor-tiles are used, they should be bedded in about one
inch of cement, spread over the concrete ; when of wood, wooden
strips two by two inches, to which the flooring is nailed, are
bedded on the concrete from sixteen inches to two feet apart ; the
spaces between the strips being filled with cement mixed with
fragments of porous brick. ' Practically there is no difference
between the above methods as to strength, but considerable
in weight, the order being as follows, commencing with the
lightest : hollow iile, corrugated sheet-iron, brick. When ceil-
ings are to be plastered, the plaster is applied directly to the
brick arches and hollow tile ; the corrugated iron arches are
merely painted. When flat ceilings are required, iron lath is
riveted to small » or T irons that run from and rest on the bot-
tom flanges of the heam ; the hollow tile is generally made for
flat ceilings.

It is important that the soffits of beam and lath to iron girders
receive a coat of some good fire-proof and non-conducting
material, not less than one inch thick, and securely fastened on.
A mixture of ashestos and pipe-clay is very effective. The
softits of floor-Leams may also be protected by the brick skew-
backs of arches being made in such a form as to lap the lower
flanges of beans. (See Figs. 4 and 5.)

The shaits of caswiron columns should be continuous from
middle to middle of the fleor thickness, enveloped with uot less
than onc¢ inch of some fire-proof, non-conducting waterial,
securely held to the shaft by buttons or ribs imbedded in the ma-
terial. The capital and bas- should be of cast or sheet iron, fas-
tened to lugs or bosses cast on the shaft, and long enough to pass
through the envelope. (See Iigs. 6 and 7.)

If light partitions arc required, such as do not start from the
foundation, aud for which common brick would Be impracticable
by reason of its weight, hollow terra-cotta tile or brick can
be used. Another method, more expensive, but admittiag
a construction which is self-supporting, consists of light I-
beams, generally four inches deep, placed vertically two feet
from centres, with the ends riveted or bolted to plates or chan-
nel-irons secured to the floor aud ceiling ; to these Leams the
iron lath is bolted for receiving the plaster. These partitions
can be readily trussed, so that they add no weight to the floor
from which they start.

All steep parts of slated roofs are provided with rolled iron
purlins ¢ or L shaped, weighing about two pounds per linear
foot, riveted to the jack-rafters or trusses. The spans of these
purlins should not excred six fe.t for slate Weighing ten pounds
each. The distance between centres of purlins depends upon
and is always equal to the weathering of the slate ; one purlin is
tequired for each line of slate ; for example ; a slate 12x24
inches, showing ten inches to the weather, with four inches lap,
requires the purlins to be ten inches from centres. The slate is
fastened to purlins by No. 16 B. W. G. copper wire passing
through two holes in the tail of the slate and around the purlin.
(See Fig. 8.) Another method, more expensive, but in propor-

tion to its greater security, consists of two -13—6— inch diameter
bolts with heads countersunk in the slate, and fastened with a
nut to a hook hanging to the purlins. (See Fig. 9.) Instead of
purlins, corrugated sheet-iron is sometimes used, running from raf-
ter to rafter ; to this the slate is fastened by wrought-iron pins,
countersunk and passing through the slate and corrugated sheets,
where they are bent so as to form a hook or clinch ; the slate
may alse be bedded in a layer of cement applied to the cor-
rugated iron. (See Fig. 10.) '

Flat parts of roof are covered with either cement, copper, lead,
zine, tin, or galvanized sheet.iron ; either one of the metal
coverings are fastened to a layer of cement, about one inch thick,
overlying councrete supported by corrugated sheet-iron arches,
by the tags imbedded therein. (See Fig. 11.) The supporting
material may also consist of burnt clay tile, festing on T-irons.
(See Fig. 12.) Another very good method consists of metal
boxes filled with fire-proof meterial ; the boxes are about two
feet wide, from two to three inches deep, and of lengths up to
eight feet spans ; the bottom, sides, and ends are formed of gal-
vanized sheet-iron, and the top of copper or galvanized sheet-
iron ; the boxes are placed alongside of each other and fastened
to the beams of the roof. This method possesses an advantage
in that it is light, strong, overcomes the difficulties from expan-
sion and contraction, and forms a smooth ceiling. (See Fig. 13.)

Fire-proof doors and shutters arv indispensable. They consist
either of sheet-iron boxes filled with fire-proof material, or layers
of corrugated sheet-iron riveted together ; they are also made of a
sheet-iron plate surrounded by an iron frame forming an open
box, into which a fire-proof preparation is filled and secured by
lath of a peculiar construction ; this is an effective shutter
or door, in that the fire-proof material is directly exposed to an
encroaching fire, and no part of the metallic construction is in
danger of warping and the material fulling out. It is essential,
to insure a proper working condition of shutters in warehouses or
factories, to so construct the shutter that it can be attached to
the glazed sash, and that both will slide on the same bar or
track,'so that the sash cannot be opened without also moving the
shutter. In buildings where subdividing fire-walls are made use
of, it would be well to so arrange the shutters that they can be
operated from an adjoining room or compartments by means ot
rods or endless chains,

Class ITI. All girders, joists, struts, and roof timbers to be
of wood, and, if possible, of large scantling. All floors to be
counter-ceiled so that not less than two inches of non-conducting
material will lie between the flooring and counter-ceiling. The
spaces between the scantlings of partitions to be filled with mor-
tar or a mixture of clay and cut straw not less than one foot
above floor level. (See Figs. 14, 15, 16.)

The roof construction may be of wood. For the slated parts
strips of wood 2x2 inches are nailed horizontally to the sheathing
boards ; the spaces between strips being filled, level with their
tops, by a mixture of clay and cut straw or any other fire-proof
non-conducting preparation. The same method 1s also used for
flat parts of roofs, the metal tags for holding roof covering being
nailed to strips. ’

The sketches hereto attached illustrate the various methods
described.

ELECTRICITY IN FLOWERS.—Last evening a gentleman of thi
city aceidentally made a most singular discovery respecting thn
electrical influence of thg ordinary morning glory vines. Seated
near the lattice work, over which the viue was twined, his at-
tention was attracted to a single little branch tipped with a
growing line extending straight out from the rest, and speculated
within himself wliether the tiny hairs with which the stem was
clothed were not placed there for the purpose. of conducting the
electric fluid of the atmosphere to the plant. In order to continue
this investigation he approached his finger within a half inch of
it, and was amazed to observe a slight—almost imperceptible—
yet unmistakable motion of the stem. As he pushed his finger
a little nearer the stem trembled very visibly and was seemingly
attracted and repelled from him. The hairs which he noticed
before did not move, but remained erect. There was no wind at
the time and the motion was purely an induced one. After this
interesting experiment he placed the end of his finger within a
short distance of the growing bud and slowly moved in a circnlar
direction. The stem followed the motion until it was bent in
the shape of a letter C, and when the finger was withdrawn
instantly regained its former straight position. This last experi-
ment wus witnessed by several persons, all of whom tried it with
varying success.— Lafayette (Ink.) Courier.
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Mechanics.

BRASS.

———

Corinthian bragy was sai ixtur i
copper, formed by ¢ as said to be a mixture of gold, silver and

) € running together of statues, melted in the
C:&z;‘:’f tl};eb‘“ty of Corinth, _whe% it was burned by its Roman
e name bmu.g}],t a very high price for generations afterward.
to what is no l‘ﬂi‘is Wwas commonly applied among the ancients
and tin Thw nown as bell or gun metal, a mixture of copper
before the m'e' alloy ot copper and zine was known and used ages
even said'thltmre of the latter metal was discoveted ; and it is
mass of at the use of brass was discovered before that of iron.
melted o Zinc ore, mingled with charcoal and plunged into
solved & ptll)]er will yield the metal, which will be at once dis-
one il] 13'7818 copper. This was the ancient process, the only
ing the zins’ and is still in use. Modern modes consist in melt-
orin meltic and adding copper in thin strips, or in a fused state ;
below th, ngfcom)ey aqd plunging into it lumps of zine, held
copper z(ia Surface with iron tongs. At the temperature of melted
charcon] ne is very apt to evaporate, and despite layers of fine
off thet (}lll' 81435 on top of the fluid metal, so much zine passes
each n;eg ]e§mcal analysis alone can determine the proportion of
copper ¢ al 1n the product. . The usual proportion is a pound of
ye lr:)w 0 elght ounces of zine.  *‘ Prince’s metal,”” a beautiful
Ma tC?mbmatlon, contains equal weights of each ingredient.
Wo :IZS Patent sheating, or yellow metal,” is made of about
'Pincigunl?s of zine to three pounds of copper. Bath metal,
of zine ?tl(‘ » or Manuheim metal, is made of three or four ounces
Whitey, ?;l? pound of copper. The addition of zinc hardens and
zine insth e copper. Oreide is also a combination of copper and
solutiog t; ratio of 100 to 17, Brass can be precipitated from a
of potasq? sulphuret;; of the two ingredients mixed with cyanide
attacheq lum, by using a galvanic battery with a brass plate
I to the negative pole.—N. Y. Mercantile Journal.

D) — .
LARGE CRANK SHAFTS.
At the late mee:

at Glasgow. a ting of the Institution ot Mechanical Engineers,
by Mrow'1 Péper was read ** On the ForFing of Crank Shafts,”
r gave an imtornos: MecLean, of the Lancefield Forge. The author
Eethods ofefrest}ng account, well illustrated by diagrams, of the
cially o}‘ the <l>]1' _llllg large crank shafts enerally in use, and espe-
adopted at 1h ui mg-uY system, which had for many years been
f’ Eas lel(;?g}el d Fortge,. anfestal})llishment which, as is
N i reputation for thi: class of work.
the discussion that followed, Mr. Jamieson bilieved tha{kat no
ay the Atlantic steamship service would be such
Great Britain early in the week
nd of the week ; but this, of
ployment of larger vessels and
He had had considerable experience in
In several pieces, and the firm
c}(l)nt_nectedh(l\lessrs. J. Elder & €0.)
a three. : Y 8 shaft weighing 56 tons, this bein
next ti;h;g:r:hfi}ft and built up of ﬁt'tgen gieces. Within th%
probably b re’ \:i a:lts weighing 100 tons would, he considered,
construct suchq Ted, and he believed that the proper way to

involving mucl? l:ftslwas to build them up, a shaft so built up
event of faj 38 10ss of time for repairs or renewal, in the
of failure, thap would b wal, 1in

e the case with the old shafts.

course, would necessitate the em
nore Powerful engines,

.

SLAG CEMENT,
~ Mr. Frederick Rang : .
farnase slag fl:r‘;l ish::?;zg: England, has discovered that blast-

nt which ic free f j i
made to the rom the objections
d h Portland cement, when 1 for d ti ) )

F ace

w;,oiltl; biis(’lt'.fu"g:f.“ vslag he Produces g cement which is perfectly

Port] :;nd celrg addition, possesseg g Strength greater than that of

it is capab ent.  Although the neyw cement is colorless in itself;
apable of receiving and retaining any tint that be im

Parted to it, which is g valuab e featyre, The slag isnrl:guc:(; t(;

sand or granul i :
by weigl%t onfuc?ut:ﬁl( and then mixed with from ope to two parts

of ] ed at a m ate tem-
Perature. The result is an excellent hydraulje cemggf,r I)gss(;:sns-

Ing great strength, and havi i
(o grea , ing a pure white appearance. vi
€ circumstance that the slag-sand has all:-g:dy l:x?:derg)::ang

roces ing i
guire :Oolf;i}:}lrzmg in the blast furnace, the eement does not re-
S its manufacture as it

temperature to be used in

otherwi i i
8¢ might. From a series of comparative experiments re-

cently carricd out With slag and Portland cements, it was found
that samples of Portland cement two days old gave way at 510
pounds, whilst samples of Mr. Ransome’s cement of the same age
did not give way until 740 pounds had been reached. 1In another
instance, a sample of the Ransome cement 21 days old gave a
breaking strain of 1,440 pounds, whilst a sample of Portland
cement seven years old only stood up to 1,327 pounds, and then
broke. Th- samples were all one and a half inches square at the
breaking point, thus giving a sectional area of two and one.
quarter square inches.
P

GLUE.

Glue which will stand damp is a desideratum. Few, however,
know how to judge of quality, except by the price they pay for
it. Bt price is no criterion, neither is color, upon which so
many depend. Its adhesive and lasting properties depend more
upon the material from which it is made, and the metkod of
securing purity in the raw material, for if that is inferior and
not well cleansed the product will have to be unduly charged
with alum, or some otger antiseptic, to make it keep during the
drying process. Weathered glue is that which has experienced
unfavorable weather while drying, at which time it is rather a
delicate substance. To resist damp atmosphere well, it should
contain as little saline matter as possible. When buying the
article apply the tongue to it, and if it tastes salt or acid reject
it for anything but the commonest purpose. The same operation
will also bring out any bad smell the glue may have. These are
simple and ready tests, and are the ones usually adopted by
dealers and large consumers. Another good test is to soak a
weighed portion of dry glue in cold water for twenty-four hours,
then dry again, and weigh. The .nedrer it approaches to its
original weight, the better glue it is, thereby showing its degree
of insolubility. Glue frequently cracks because of the dryness
of the air in rooms warmed by stoves. An Austrian paper recom-
meuds the addition of a little chloride of calcium to glue to pre-
vent this.—Capital and Labor.

——— e

HiNTs CONCERNING SAws.—A saw just large euough to cut
through a board will require less power than a saw larger, the
number of teeth, speed and thickness being equal in each. The
more teeth, the more power, provided the thickness, speed and
feed are equal. There is, however, a limit, or a point where a
few teeth will not answer the place of a large number. The
thinner the saw, the more teeth will be required to carry an
equal amount. of feed to each revolution of the saw, but always at
the expense of power. When bench-saws are used, and the saw-
ing is done by a gauge, the lumber is often inclined to clatter
and to raise up the back of the saw, when pushed hard. The
reason is that the back half of the saw, having an upward
motion, has a tendency to lift and raise the piece being sawn,
especially when its springs and pinches on the saw, or, crowds
between the saw and the gauge ; while the cut at the front of the
saw has the opposite tendency of holding that part of the piece
down. The hook or pitch of a saw-tooth should be on a line
from one-quarter to one-fifth the diameter of the saw ; a one-
quarter pitch is mostly used for hard, and a one-fifth for softer
timber. ~ For very fine tooth saws designed for heavy work, such

as sawing shingles, ete., even from soft wood, one quartey pitch
is best.

CONNECTING-LINKS FOR CHAINS, Erc.—The following method
of constructing chain-links is suggested by Herren S. & M.
Rosenberg, of Cassel : A link, similar in form to that of an ordi-
nary chain-link, is split or divided into two separate parts at a
slight angle to its two flat faces, so that each part is somewhat
thicker on one side than on the other. On the thicker side of
each half is an undercut projection of a thickness and form cor-
responding to that of the transverse section of the complete link,
and on the other side there is a gap or opening corresponding ex-
actly with such projection, so that when the two halves are slid
on to each other, the projection on the one half fits into the gap
of the other half, and thus the two halves are secured firmly
together, the ends of the gap of the one part being dove-tailed so
os to fit into the corresponding dove-tailed ends of the projection
on the other part. For securing together the two ends or parts of
a chain, or the two eyes or loops of a rod or bar by means of this
link, the two halves are first separated, and the links to be con-
nected having peen inserted through the gaps thereof, the halves
are slid together as described, wheredpon they will securely hold
the chain until again slid apart by hand.
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NEW PERSPECTIVE DRAWING APPARATUS

While the artist can in an off-hand way, sketch a perspective
which will appear perfect to the eye, and which, in the majo-
rity of cases, will be found nearly if not quite perfect, it is only
the artist dealing with an artistic subject that can do this. The
draughtsman who is required to make all kinds of drawings, not
only quickly but sccurately, often finds it an exceedingly diffi-
cult matter to make a perspective drawing without some kind of
mechanical aid. '

The instrument shown in the accompanying en
tended for drawing perspectives easily and accurately.
inventien of Mr. George Rosquist, Brooklyn, N. Y.

The drawing table is pivoted to a standard so that it may be
inclined at different angles, and it is provided with an adjust-
able bar that supports one arm of an ordinary pantograph. The
lower half of the table, which is wood, is designed to receive the
paper on which the drawing is made. The upper half of the
table is of transparent glass, and a perforated sight piece is sup-
ported by a right-angled arm directly in front of the middle of
the glass. The tracing point may be moved along the surface of
the glass, and the ?enci moves in the same way over the paper
on the lower part of the table.

The object to be sketched is placed a suitable distance from the
instrument, and the eye is placed at the aperture of the sight
piece ; the outline oIY the object is followed by the tracing
point of the pantograph, the glass affording a guide for the point
and keeping the pantograph in a true place. As the tracing point
is moved the pencil carried by the pantograph over the paper
traces the outline of the ohject either larger or smaller than it
appears through the sight piece. After the sketeh is finished
the drawing table may be turned down into a horizontal position
when the sketch may be inked in the usual way.

ving is in-
It is the

=
AN ADJUSTABLE STOVE-PIPE.

The inventor of the adjustable stovepipe shown in the ac- l
companying engraving has endeavored to relieve those who are
unfortunate enough to have to use stovepipe, from the irials and
vexations incident to taking down and setting up stoves, by pro-
viding a single length of stove(fipe which may be extended or
contracted like a telescope, and which is formed at the ends so
as to fit pipes whose sizes vary within reasonable limits.

The section A, is of sufficient size to permit the section, B, to
slide freely in it, and it is provided with a spring pawl, D, that |
fits into notches formed in the seam, C, of the section, B. By |
means of this arrangement the two lengths may be held in any
position relative to each other, and the compound length may be
eagily fitted into a space in a stove-pipe of nominally the same
size. The exterior appearance of the pipe is clearly shown in
Fig. 1, and the arrangement of the different parts will be seen in
Fig. 2. The end of the outer section i3 corrugated to admit of
easily contracting or expanding it to adapt it to various sizes of

Ppipe.
ﬁr. R. R. Pattison, 300 N. Fourth street, Terre Haute, Ind.,
is the patentee.

PATTISON’S EXTENSION STOVEPIPE,

TuE CAMPHOR EDDIES.—If a small bit of camphor is laid upon
water it begins turning and moving about with great rapidity. |
If a few grains of loeopodium or other light powder have been |
previously scattered on the water they are drawn towards the '
camphor by eddies in an inverse direction. These phenomena !
were first observed in 1748 by Romien, who attributed them to:
the difference of electricity between the water and the camphor.
Sutsequent investigators thought they might be due to the;
camphor vapor striking the water and producing a recoil. M. !
Cassamajor has resumed the study of the tiueation and adopted |
the views of Romien. He instanees the following crucial experi- i
ment. At the same time that the bits of camphor are thrown |
upon the water insert a glass rod which has been rubbed with
flannel ; the motion immediately. stops. 1f the electricity is
removed from the rod by rubbing it with tin foil, it loses its
power of checking the eddies.—Les Mondes. I

e
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ARABESQUE CABINET.

The accompanying engravin ’
! g represents binet i
:fh the purest Arabic, made by the celebr:tee:il ;’:;'\;vil: ;th e():ti)r'le
Whose atelier is well known to all art ¢

Interesting city of the East. his fi o vers Who have visited the

maker's skill iy made of sycamoremwozg ::3"2 onsy (b abinet

ft 15;1 ai.:?;yt zgge“;gthegot.‘.pe?,]‘ in those highl;lg:ectgel;a:?el::::
Every detajl has w:rllze(lin up aad siuohe wonder of other nations.

16 best period of the Arabic art. Nothin
Ive than the regylt, There is but little caxgv

high relief—and
! yet an effect had been roduced m,
any carving. - The richness of the tracex;'y in the c’;;etx‘-’atin g;;glail;

e ——

particularly fine, and taken as a whole it deserves commendation
of the highest description. The possessor of such a piece of work
28 this cabinet would never tire of it, simply bucause the harmony
of its parts would be constantly asserting themseclves, and like in
a3 o§pictum, new beauties would constantly be revealing them-
selves.

This form of decoration, consisting of fantastic combinations
of flowers, fruits, and branches, or, indeed, of almost any
intertwinings of graceful forms and lines in a repetition of the
same pattern, is a characterestic of Moorish architecture, that
has been given a destinctive name, arabesque. Ornamentation
of this kind either in sculpture or Sf.intmg, has been found
wonderfully effective ; but it requires the exercise of the nicest
discrimination.
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THE NECESSITY OF SANITARY REFORM.

The public are gradually realizing the vast extent to which
t¢¢rooked” plumbing is sapping the health of the community.
New facts daily come to light, showing the shocking way iu
which drains are laid and pipes put together in all kinds of build-
ings. The reports of the tenement house inspectors reveal a de-
plorable neglect of health and decency in these houses.  As like
defects, only in a less degree, exist in the bulk of the better class
of city residences, it is apparent that reform is imperative.

Mere wholesale denunciation of plumbers only confounds good
men with bad, and if auything, helps the latter to get work.
What s necessary is to summarily put a stop to the employment
of incompetent and unscrupulous men who do the scamped work
so common everywhere. The whole tendency of sanitary thought
and diseussion in this country is in this direction.

Authority must be had to examine and pass upon all work in
new bnildings before they can be occupied. In ordgr to have in-
telligent action and practical results it is necessary t6 have a com-
prehensive code of ‘rules. 'We publish below with much pleasure
some excellent rules laid down by the ¢ Sanitary Engineer” of
New York. .

e ———————

REQUIREMENTS FOR THE DRAINAGE OF EVERY HOUSE.
From. The Plumbers and Sanitary Engineer, Sept. 1st.

In the light of present knowledge, the following seem to usthe
essential requirements tor the drainage of every house. Time and
further experience may suggest other features or modifications of
these. We invite our readers to criticise or ask for more detailed
explanation of any section not fully understood or concurred in :

* Every house drain should have an inlet for fresh air entering
at a point inside the main trap, and carried to a convenient loca-
tion out-of-doors, not too near windows.

A trap should be placed on every main drain to disconnect the
house from the sewer or cesspool. In places liable to unusual

ressure from the sewer it should be a double trap, with vent
rom between the two traps, running up full size ahove the roof ;
or, where the pressure from sewer is only occasional and the rigor
of climate will permit, this vent may be carried to the sidewalk
orea, at a safe distance from windows. If the first trap is forced
the gas can gain easier exit through this pipe than through the
secund trap.

Every vertical soil or waste pipe should be extended at least
full size through the roof.

No traps should be placed at the foot of vertical soil pipes to
impede circulation.

Traps should be placed under all sinks, basins, baths, wash
trays, water closets, etc., and as near to these features as prac-
ticable. ’

+ All traps under fixtures, wherever practicable, should be se-
parately ventilated in order to guard against syphonage. Such
vent pipes should not branch into a soil pipe below where any
drainage enters it.
outer air inde;l)endently.

Rain-water leaders should not be used as soil pipes, and when
connected with house draine they should be made of cast iron in
preference to galvanized sheet iron or tin, there being less liability
of corrosion. Joints should be gas and water-tight, to preclude
possibility of drain air entering open windows.

No safe waste should connect wirh any drain, but it should be
carried down independently to a point where its discharge would
indicate the existence of a leak or any overflow above.

No waste from a refrigerator should be connected with a
drain.

Unless the water supply is ample, so that it will rise to every
part of a building, ensuring at all times the proper fiushing of
fixtures and traps, a cistern should be provided into which the
water will rise at night, or into which it may be pumped, Said
cistern should be large enough to hold an ample daily supply, be
kept clean, covered. and properly ventilated. The overflow pipe
from it should mever be run into any drain under any circum-
stances. The supply for drinking-water should not be drawn
from it, but from a direct supply, t. c., direct from the street
main,

* This pipe will relieve the smaller house traps from pressure occasioned
by a descending column of water that would otherwisc be likely to force the
seals of these traps. The air drawn through this inlet to the lower part of
the drainage system assists the ciroulation within the drains, and is essential
to ensure the diffusion of the gases generated within them.

t The extension of soil pipe full size through the roof is not a certain pro-
teotion against syphonage of traps branching into it, and vo protection when
traps are on a horizontal pipe a distance from the vertical soil pipe.

!

Rl . : this way, besides, his sal
In some cases it is preferable to carry it to ! uy, besides, bis salary, the large sum of $4,000.

Water closets should not be supplicd directly from street pres-
sure or by a pipe from which branches are taken for drinking-
water. Where the valve closets are preferred to those that are
supplied from a small cistern immediately over them, then the
supply should be taken to a storage tank, from which it can be
conveyed to the valves on the closets, therehy ensuring an
equable pressure and securing more reliability in their working.

All drain pipes within a house shonld be of metal in preference
to stoneware, owing to the liability of the latter to crack and the
difficulty of keéping the joints tight. It is best to run them
along tue cellar wall or ceiling with a good incline. They should
never be hidden underground, as then leaks will not be percep-
tible. 1In s me places it is common to paint pipes white so that
any leakage will show itself to the most carcless observer.

All drains should be kept at all times frce from deposit ; and if
this cannot be effected without flushing, special flushing ar-
rangements should be provided so as 1o effectuatly remove all
foul matter from the house drains to the public sewers.

All drains should be laid in a straight line, with proper falls,
and should be carefully jointed and made water tight. No
right angled junction should be allowed, except in the case of
a drain discharging into a vertical shaft.

No drain showld be constructed so as to pass under a
dwelling house, except where absolutely necessary ; and then it
should be constructed of cast iron pipes, with lead caulked joints
laid so as to be readily accessible for inspection, and ventilated
at each end. .

Whenever dampness of site exists it should be remedied by
laying subsoil drains, which ‘should not pass directly to the
sewer, but should have a suitable break or disconnection.

Water supply and drain pipes should be concentrated as much
as possible, and not scattered about a building. Horizontal pipes
are objectionable.

_ Plumbing fixtures should not be hidden behind walls and parti-
tions where their condition is never apparent. They ought pro-
perly to be open to view and so situated that any leak woulg be
readily detected. It is also well to have a plan of the plumbing
of each house for the tenants’ or owner’s convenience and guid-
ance in any emergency.

In planning house drains they should be got outside the walls
of the house as quickly as possible, so that there may be few
joints of pipe, and the smallest chance of leakage from defects or

accidents ; taking proper precautions in locating to guard against
freezing.
————— P e

THE CANADA FASHION,
(So the St. Louis Miller say=.)

In Canada it is quite a prevalent custom among mill-proprie-
tors to not only pay their employes stated wages or salaries, bu
to also allow them pro-rata percentages in the profits of the
business. For instance, one book-keeper last year received in
This was,
of course, a phenomenal case. Undoubtedly these millers find
that it pays them to adopt this policy or they would not do it.
It stands to reason that it should pay to have every employe feel
a pecuniary interest in a business where a little negligence may
occasion great loss or wastage,

[We have r:o doubt but that the above was quite a phenomenal
case.—Ep. C. 8.]

—— P ———— .

DestrUCTION OF FIRE-DAMP.—A mining student of Freiberg
has invented an improved lam}l)) for the protection of life against
explosions of fire-damp. 1t is based upon the property possessed
by ethiops of platinum of condensing on its surface not only
oxygen but also light carbureted hydrogen, even when only small
quantlties of it exist in the atmosphere, and in this close contact
of the two gases_effectmg a dark combustion of the carbureted
hydrogen. A wire gauze lamp is charged with pieces of pumice
stone, impregnated with ethiops of platinum. These lamps are
sur'rour_xded by coke to protect them, and enclosed in the lamp,
which is then ready. In the presence of fire-damp the ethiops of
platinum attracts the gas, which is gradually and harmlessly
destroyed, the consumption being within the gauze and not of a
nature to ignite a surrounding explosive atmosphere. Mr. Korner,
the inventor, points out that a great advantage of this safety in-
flammable air-consuming lamp consists in its not requiring con-
tinuous attention and maintenance, as the ethiops of platinum
will constme a large quantity of the light carbureted hydrogen
without losing its properties. « Control of the lamp is effected
through the escaping heat. Lamps as described may be advan-
tageously used in all places where there isinflammable air.

—
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ACCIDENTS T0 MACHINE HANDS.

The frequent aceps
Wood-working machin
and, if possible shgge

lents which happen to persons who use
ery led us to inquire the cause of them,
’ St w remedy. In looking over the matter
z?:rceufrullgew? IC"“Ullltle that a large number of the accidents which
ays ao e:}tl Ler tl'lf: result of carclessness or timidity. A few
timid z%)o ¢ € writer was in a mill where a man, who was rather
ripa rounlcli blilach{nery, started up the circular saw and started to
slipped throu;}fl;l}nﬁhalves, and not having a very tight hold it
is f : -
ace, and ap b ngers and struck him a violent blow in the

cutting o gash in

Same time his finger slipped on to the saw,
the same mil],

hfis midd%{e finger ; score one for timidity. In
ran: 2 & lew weeks ago, a man backed up against a
:Pilglyc;ergolvmg band saw, and the result wasa very severe gash,
been dosir eblvery near being a slice of ham that would not have
lessness aF e. We naturally set this down on the side of care-
timid por rom these two cases we conclude that careless and
their h}:biimfs should either leave machinery alone or change
2s result f SN occasxonal.ly there are unavoidable accidents, such
only g t?-m the breaking of machinery, but of those we can
cl‘iticalyi[ at many of them might be prevented by a periodical,
abovy sulspectlon of the machinery. The accidents enumerated
have o, hggested the 1dea.that it would be well for every mill to
that in and a supply of linen rags, sticking plaster, and lint, so
the wo Caje of an aceident the flow of blood could be stopped and
could bu" could be temporarily dressed until medical assistan ce
tent ¢ Secured ; these things should be in charge of a compe-
who person, who would net he shocked by the sight of blood, and
Wwou das'a general ulea} of the mode of procedure in cases of flesh
nds ; bpt fox.' the information of thoge who have not had any
N In this matter we will give the benefit of our observa-
made b fltll(i'a soft sponge clean off the parts, and have a pad
3gainst);}o ng a cloth together the size required, and press this
it off ; v ltt! wound to stop the flow of blood if possible and dry
acTons ,th: some strips of plaster, and, after warming them, put
to lone wound ag Many as are required, always being careful
° 2 small opening that the blood may ooze out. With

these directio jori a an b ated u med
. ns the ma Ol'lty of Ses i i-
q cal aid can be secured. ! caes can be treate el -

SRt o

GEOGRAPHY— GEOLOGY.

bliﬁf’e[&b:;:;;‘?b’? Discoviries.—From several

derable googre S};i“.elhave been ablfe to glean some facts of can'si'
the recent !‘e;nI:xrk(;lbland commercial interest in conneetion with
versing the Polar c;eA expedition of Prof. Nordenskjold in tra-
Japan Islands H Sea from the Scandinavian Peninsula to the
Lena is g Vast t € Notices that the coast of Siberia west of the
Teeless plain, The absence of Islanids is unfor-

ice-tloes by the

wind down npon
For several hundreq miles !

about the mouth of the

i(():rmg Tivers, and of a chain

are agaip “H?AVO’EO‘;‘;M(} Bf"hring's Strait, however, the conditions
kjold diSCOVeriesias tlb;' € mMost interesting of Prof. Nordens-
C0ast which hay y at of g group of ncw Islands off the Siberian
remarkable fop th?‘; called the New Siberian Group, which are
which they are strews Mmense abundance of fossil remains with

Prof Nordenskjold sy, u

their ¢ i

norg]e;g?;:‘:;imel ftzpect as follows: He is of opinion that the

(probably) e\'e;'g earm “‘ie Athlantic to the Pacific may be made
t the same tigz h,ean k-that 1t will certainly be often repeated.

oceans can oply ir;direc;.iclvl;,::l%dtglfs ti}ag trade between the two

th . R Y his discoveries,

m:‘({e }Zg n:':jl :iifzi.;$?1££tdemon};trated that a ;?:Serly-orgauised

C ween I .
:Illld that such commerce can l;)reaop:o;nd Yenesel is practicable,
that underwriterg will as w

t illingly tak
In it ag they now insure againgt tr

P the result of his dlscoveries in

@ risks on vessels engaged

urther thapn ‘this, he holds that e:nx.:e Jerils of the China Sea,

e i : . berienced i
2T 0o serioug Obstacles in the way of passi oan 5o need

acific on one yide and the Athlant

He deems Siberia, with
¢ » With its yagt extent of Terri-
nse rivers, the richnesg of ity soi

naj
tural Tesources, to be compurable

N ) to the same congiti i
h America 150 years ago, and thinks that thecfl:.lt(lillrc:o&]esvelllt

opement of thig rich
T the past by the cUnit::Ets(t)it:?m MY et equal that attained

H in your hand when squeesed.

Psists ot yellow ochre two parts,
j one part. These are well rubbed together.

; tion of the amount of solid matter
| solutions by the river waters to the sea are quite curious.

. we imagine the area of England and Wales,
. square miles, to form one river basin,

r;‘cently pu

these waters, since this cireums-
y ) “tons of carbonate of lime and 20 tons of sulphate of lime, ete.,

of the warmer currents proceeding from it |

of Islands, acts as a bar- .
’ once get a minimum measure for the age of the earth.”

He believes

ducted in such a manuer

K ng yearly, from the
1¢ on the other, to tl’le mouths

1, and its other

IMITATION TERRA COTTA.

The following recipe from the Magasin Pittoresque will enable
our readers to convert plaster casts into excellent imitations
of terra cotta ware : The colors required are brick red, lampblack
zine white, and yellow ochre, all in powder. The object to be
treated is first carefully rubhed with 0 0 * sandpaper, so as to
remove all roughness of the surface or ridges indicating where
the parts of the mold have been joined. The mixed color con-
brick red two parts, and black
Then three parts of
zinc white are separately mixed with s little milk to paste. All
the ingredients are then combined in a mortar with eight or ten
parts of milk, and the resulting mixture is passed through a fine
sieve to remove any particles of the white. A soft brush is then
used to spread the stain over the object, care being taken to lay
it on evenly. After 24 hours' drying, a second coat is applied.
When the article is completely dry, rubbing with the fingers will
eliminate the brush marks.

-

TO CRYSTALLIZE PAPER AND GLASS.

The following process is recommended by Professor Bottger :
Mix a very concentrated cold solution of salt with dextrine, and
by means of a broad, soft brush, lay the thinnest possible coating
of the fluid on the surface to be covered. After drying, the sur-
face has a beautiful, bright mother-of-pearl appearance.! To
make the coating adhere to glass, it is only necessary to varnish
it with an aleoholic solution of shellac.” The following salta
give the finest crystallizations : Sulphate of magnesia, acetate of
s-da and sulphate of tin. Colored glass thus prepared gives a
good effect by transmitted light.

'
——————

A NEw Facror iu the determination of the minimum }imit to
the age.of the earth has been pointed out by Mr. T. Mellard
Reade, in a series of papers lately published in England under
the title of *‘ Chemical Denudation in Relation to Geological
Time.” The results of this author's calculations in his estima.
conveyed away annually in
We
will follow the writer in one of his introductory examples: ¢ If
consisting of 58,300
the delivery of water by
such river would be 68,450,936,960 tous, or 183 inches per an-
num, containing a total of 8,370,630 tons of solids in solution,
representing a general lowering of the surface from that cause
alone of *0077 of a foot per century, or one foot in 12,978 years.”
Taking the ‘soluble denudation™ of olher par's of the world
into consideration, Mr. Reade is of opinion that *‘about 100
tons ol rocky matter are dissoived by rain per (English) square
mile per anuum.” ‘This amount, he estimates, will contain 50

and the inference drawn is thus presented : ** If, as is generally
supposed, the sea contains only what is washed into it from the
land, and we ean estimate its numerical contents in tons, we at
Taking
Frankland’s figures of the comyosition of sea-water, Herschel’s
figure for its total quantity, and combining the n with Humph-

- rey and Abbott’s figures of the amount of visible sediment brought

down mechanically by the rivers, the author obtains for the
whole globe 600 tons of denuded matter per year. Upon this
basis he goes back in time, and allowing for coast erosion, gla-
ciers, ete., finds that the 10 miles of sedimentary strata must
have occupied 526 millions of years in accumulation.

FroM a lengthened series of experiments, M. Hermann Her-
wigg concludes that no two continuous molecular layers of
water can be more than 1.86 of a millionth of a millimeter apart,
and that the same is true also of the mean distance between the
centers of adjacent molecules. Sir William Thompson’s pre-
vious estimate of the least value of the same distance is 0.05 mil-
lionths of a millimeter ; so that the true value lies between these
two estimates. This is what Engineering News calls the coarse
grainedness of water. ) .

To TEST PORTLAND CEMENT, weigh a cubic foot of it while
dry. If good it should weigh from 80 to 100 pounds. The
color of good Portland cement should be a warm bluish gray.
The cement should be quite dry, free from all lumpiness or ten-
dency to caking. When you take up a handful and squeese it, it
should have a soft silky feel, and be free from grit. It should




24 THE SCIENTIFIC CANADIAN. - [January, 1880.

CARRIAGE BUILDER'S WORK.

SCROLL DESIGNS.

AN AMERICAN SLEIGH.—This sleigh was much admired
in the locality where it was. The sides are made of three-quar-
ter inch white wood, and the toe and back hoards put in straight,
with three inches flare on sides. It can be made at a moderate
figure.
g}l’aiming.—Body : avery light brown, stripped with vermillion
and glazed with carmine. Runners: cream color, striped with
two fine lines of red. E

Trimming.—Red plush ; cushion back, plain; plain fall ;
buttons covered with same material ; no raisers on cushion fall.

STATIONARY LAzY-BACK FoR STocK SEAT.—Fig. 1 presents
the best method we know for a lazy-back of the kind mentioned.
A represents that portion of the standard between the rail and
seat bottom ; B B is a proiection on either side to secure the rail,
which prevents the rim from breaking, as if made the old way ;
D D is the flat portion to which the back is secured ; C, the neck
between the seat rail and the back pin; G is the foot furnished
with projestions ; F F by which it is secured to the seat-bottom ;
A should rest against one of the seat-stocks, and flat where it
joins the seat-stick, and rounded on the other portion ; G and
F F should be rounded on the upper side ; C should be oval.

To make the upper and lower portions, ]groceed a8 in Fig. 2;
faller at H, H, ]:F, H, and from B Band F F of K of L, make
THE AMERICAN SLEIGH. C D and G of M ; make A and weld at centre.
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Garriage Builder's TWork.

SusPENDING Baok END oF Pm i
ETONS.—A subscriber asks
2"::‘3: suspend the back end of phztons, when the construction
Tn reaf to require Mlocking behind and do away with blocks.
is nsed Ply we offer, that wl{en an iron brake or ¢ pump handle”
section ;: 1;';2 be done very readily as described in Fig. 1. A,
or flatter -quarter ; B, outline of loop, which may be fuller
rake Lo 2 the case may require. C, being the part where the
T ;s atlt;,ached or secured to the springs.
procee dnn: 18 bFody Tests on a traverse bar at the back and then
Tn same raldn "ig. 2. D bearing portion of back bar; E sweep
bar resty uﬁlng bulk and improving appearance ; F, whers the
under 5 d"“ : @ spring ; G, section of spring outline. Plate the
center P; oththe bar with a thin plate, as Fig. 8 ; L, section of
n slighi bose oﬂt rtion which goes under top half of spring ; K,
bolt ; Fig, 4, :tat e hottom to give a level bearing to the securing

3 M, clip over bar ; N, N i ints ;
stay ; P, 5 M, clip over bar ; N, N, securing points ; O
- eyor tw:};, d:gxch scrgws to the body. This stay may have
To PrevexT

JAck CLirs AND Cu

oN T N ECK STRAPS FROM WEARING

Jack gﬁ' p‘:ﬁﬁ-B&.—A subscriber asks how he may prevent his

Which we o ls 2 h: check strap from wearing in the axle-bed, to

plained of that the best method to prevent the troubles com.-

clip a8 o i‘l’]‘t Jack-clips is to make the sirap

elin & ustrate. A, of Fig. 1, represents t|
P tavored with the ears, B }s

Portion of the axle-bed,

Or great amount of t

rtion of his jack-
I t portion of the
that portion covering the upper
) and so widened as to embrace a good
e wood, which produces the desired effects.

[

F16. 2,

g
—

To prevent the shaft chuck, or safety strap, from wearing in
the axle-bed, we present Fig. 2. C representm a thin plate so
bent as to encircle the upper portion of the axle-%ed, a8 per recess
F. D is a small staple attached to the plate, forming a loop for
the passage of the strep ; the plate is secured to the wood by the
means of two small screws. With this appliance the strap can-
not wear in wood. )

In setting solid axles do not heat the collar or spindle, and
give the set on the bed back of the collar. This will prevent
springing the spindle.

How To MAKE A CONCEALED JOINT FOR STAYS OF AN IRON
Percu JoB.—Fig. 1 shows a section of the perch ; A, the per¢h ;
B, one of the side lugs or projections. This lug is formed
welding a cross piece on the under side of the perch, which is
afterwards dressed up to the exact shape and size ; a trifle nar.
rower at the bottom, so as to allow a proper draw. :

To make the box of the joint, or central portion of the stay, we

form from Norway iron, or its equivalent, a piece of iron of the
proper size—the average is about 1} x 1—as per Fig. 2. This
piece we fuller on each side and at each end as per C, C, C, C,
and draw down and swage the ends D, D, to the proper size, or
to a size which will allow of the proper amount of waste from
heating and welding on the main portion of the stay.

FIG. 1.

hot chisel we next cut down, as per the line on
either side of E, a trifle less than the width of the perch, and thus
form the recess E for the admission of the perch.  With the hot
chisel we again sink in, as per the three lines enclosing F F, less
in length and width than the lug B, Fig. 1. We next heat and
bend the iron at its centre, as per Fig. 8, which allows of the in-
sertion of the chisel to remove, from the under side, the iron,
which, when removed, forms the recess for the lug B, Fig. 1.
After this the iron is again straightened, and when cold is made
to fit the perck A and lug B. Next drill the holes and fit
“glip ”* bolts ; after this heat the box, insert the screw up the
slit Eo ts, and fit up and close with the necessary tools, keeping
a straw in the slip bolts all the time, and while yet warm, form .
the ends to the shape required ; allow the whole to cool together,
and finish with the file. When the stay is completed through-
out, the joints may possibly show a little, which may be re-
medied with the calking iron. Counter-sunk from the upper
side and secure with counter-sunk bolts.

FiG. 2.

With a shalép
td

[
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ITEMS ABOUT STEEL, &c.

STEEL TEMPERING.—As the tempering of tools and the treat-
ment of steel by fire is of daily occurrence in the workshop, the
following will be of interest : = Steel wire sErings of pianofortes
are very commonly annealed by making the wire red-hot, and
then plunging it into boiling water. Ordinary experience would
suggest that this must harden the steel in some degree, but it
has been tried upon many samples of steel, including mild Besse-
mer steel, shear steel of different qualities, and the hardest
Sheffield crucible steel, and it has been found that in every
case, when the operation was properly performed, the steel was
remarkably annealed. Samples have been cut from the same
bar and heated and then slowly cooled—one by burying in ashes
under & furnace-grate, the other by immersion in boiling water.
When subjected to bending tests that cooled in the boiling
water sustained a more severe flexure without cracking than the
piece which had beep more slowly cooled in ashes. It was not
so_soft, but tougher and more reliable when subjected while
cold to violent bending blows of a hammer. The process is
said to be more effectual than *oil toughening ** or slow cooling.
Considerable care is necessary. The water should be quite at
.the boiling point, and the steel at a bright red heat ; and, se-
‘condly, the steel, should be fairly surrounded by the water.
These conditions being fulfilled, the steel remains red-hot under
water for some time—it seems to be surrounded by a film of
vapour, and is not in actual contact with the water. The latter
‘thus assumes the so-called ¢ spheroidal state,” and continues
in that condition until the metal has lost much of the heat.
The toughening, it is thought, is due to the uniformity of
cooling thus effected.

In hardening and tem ering steel, a clean charcoal, anthracite,
or coked bituminous coal fire is required ; such as is fit for taking
8 welding heat on iron is entirely unfit for hardening purpoees.
The sulphur eontained in the coal combines with the steel to
form sulphuret of iron and ruins its texture.

One ot the greatest difficulties to a smith is the welding of
cast steel, and is an operation in which he rarely succeeds. A
mass of ingredients and receipts is sold for the purpose of
welding cast steel, but the simplest and best method is, accord-
ing to the Revue Industrielle, the one employed by M. A. Fiala,
of Prague, Bohemia. He uses pulverised white marble for the
purpose. The two pieces to be welded together are heated, and,
after rolling the same in marble dust, are promptly joined and
subjected to a good hammering. By this means he is able to
weld the smallest pieces together.

A French mechanic has discovered that by keeping his turning
ools constantly wetted with petroleum he was enabled to cut
metals and alloys with them, aﬁthough when the tools were used
without the oil their edges soon turned and dulled. The hardest
steel can be turned easily if the tools be thus moistened with
at mixture of two parts of petroleum and one of turpentine. So
the Frenchman says. We have not tried it.

\

STEEL IRON.—A German firm, Asbeck, Osthaus, & Co., is
manufacturing a substance they term steel iron, in five different
varieties, so that they can furnish steel upon iron, iron between
two layers of steel, steel between two layers of iron, steel core
and iron skin, or iron core and steel skin. It is made in an
iron shell, divided into two compartments by an iron plate.
Before melting, both the steel and malleable iron are cleansed
from any substance which would impede their welding. In the
casting they are run at the same moment into the sheil, in such
a manner that the separating diaphragm serves to weld the two
metals together, which form an inseparable mass when cooled.,
The process is recommended for rails, anvils, armour-plates, &c.,
and 1t is said to have been known some time since in France,

TREATMENT oF NEW WoODEN UTENsiLs.-—Wooden vessels
for containing articles of fi od, wine, etc., also wooden vessels for
culinary purposes, can be rendered fit for immediate use by the
removal of the unpleasant extractive matters by treatment with a
solution of wasling soda, thus: An ordinary barrel should be
filled half full of water, and a solution of about two pounds of
sodain as much water as will dissolve it poured in, and the liquids
thoroughly mixed by shaking the barrel, which should then be
filled to the bung with water, and allowed to remain from 12 to
14 hours ; then, after withdrawing the discolored liquid, it should
be well rinsed and filled with pure water, and should remain a
ew hours more, when it will be fit for use. Other wooden uten.
ils may be similarly treated.

A RAPID PROGRESS FOR DIRECT PRINTING AND EN-
LARGEMENT.

Place in a half-gallon bottle an ounce of nitro-glucose, and
pour over it 20z. of sulphuric ether. When the glucose is dis-
solved, add to it an ounce of chloride of ammonium, dissolved
in as little water as possible, with sufficient strong alcohol after-
wards added t make in all 480z. of solution. The addition of
forty-eight grains of citric acid to the above mixture completes
the preparation of the salting solution, which is a plied to the
wger by means of a brush, the operation being quick y performed.

en dry, the paper will keep, ready for exciting, for several
months. ~Paper thus salted may be employed either for direct
rinting in the pressure frame, or for developed enlargements.
or ordinary printing the paper should be floated for & minute
on 2 sixty grain silver bath. When dry it is exposed to the
fumes of ammonia for about fifteen minutes, and then exposed
under the negative. The author of the process says that with
paper so _prepared he has obtained from a clear intense negative,
In sunshine, a print in half & minute. ¢ It was clear, round and
brilliant, and the details were wonderfully soft and deep.
Altogether it was just the kind of print operatives strive
to make, and, when made, feel justly proud of their success.”
The sensitiveness implied in the above must strike one as being
very great. The toning and fixing are effected as usual. When
the paper is intended for developed enlargements a greater
degree of vigour and roundness is obtained if the quantity of
citric acid in the glucose salting solution be doubled. ' It ig ex-
cited by floating it upon a forty-grain silver bath, which before
and after using should be placed in the sun, in order to cause the
organic matter to be deposited. The exposure is continued until
he image be faintly visible, and the print is developed by the

tollowing :—
Pyrogallic acid....................... .1 ¢rai
Citric acid......ce0vuu..... ... ey .ngnﬂn
Water .. ... e i, «vevo...1 ounce.

If the exposure has been properly timed, the development of the
print will be completed in little over a minute, after which it is
washed, toned, and fixed by the usual means.

——————

MINERAL OILS AS LUBRICANTS,

At a late meeting of the Railway Master Mechanick’s Associ
tion of the United States, there w)v’as rendered a report 0?& ?:gimal.
mittee appointed to examine into and report on the subject of
lubricants. They recommended a good quality of natural earth
oils as the best to use for lubricating machinery and Jjournal boxes,
It was less expensive, and of a better quality than other oils.
When treated so as to reach 28° of gravity , it was found to work
with perfect success, even on so sandy a road as the Lake Shore.
It had been reported favorably on from Canada in the north to
Kentucky in the south, A test of various oils had been made
with the oil tester on the Lake Shore ; sperm, lard and tallow
were used, and none of them were found to possess qualities
which render their use advisable. In their experiments the
committee used a machine the size of a regular axle box, and 50
drops were poured in at a temperature of 60, and the wi'me] was
allowed to revclve at a rate of speed equalling 35 myiles per hour,
until a temperature of 200° was reached. The length of time,
number of revolutions and amouut of friction were all woted an(i
placed in the form of a table. Attention wag called to the result
obtained from tests with paraffine, which costs from 25 to 30 cents
per gallon, and which has been used on railroads in preference
to lard oil. Paraftine costing 25 cents, with which siX experi-
ments bad been made, showed that 24 minutes were required to
reach the maximum temperature, during which time it gave
11,685 revolutions ; castor oil costing $1.25, which required 28
minutes to reach the temperature allowed, gave 12,946 revolutions ;
manufactured. oils, A, B‘and C, costing 85 cents 90 cents and 25’
cent~ respectively, required 194 minutes, giving from 9,285 to
9,653 revolutions ; sperm and taliow required only 17 minutes to
reach 260° temperaiure, with less than 8,000 revolutions.

-

ANCIENT TIMBER.—The oldest timber in the world which
has been used by man, is supposed to be that found in the
ancient te[ngles of Egypt. It is found as dowelpims in con-
nectlon with stonework which is known to be at least 4,000
years old, these dowels appear to be of tamarisk or shittim.
wood, of which the ark is said to have been constructed, a

sacred tree in ancient Egypt, and now rarely fou di
valley of the Nile. EYPh y found in the
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TECHNICAL EDUCATION.

Education iu order to me
should comprehend technie
history and theory of the
higher education, but th,
brain—the practica] is
t}leoretical aspect of “L.rt
lic attentioy to th :
present systeny o,

epute they fory
technica] eduea

et the requircinents of modern days,
al instruction. A knowledge of the
ne arts is no doubt a necessity in the
hand must be educated as well as the
quite as valuable and important as the
‘ ; and Lord Beaconsfield in directing pub-
; 18 question. has undoubtedly hit the blot in our

f“(]uca.tgon. Handicrafts are not in the high
Tt‘f"'])' enjoyed ; there is no recognized system of
monts of rew;trd;()[?? there are no pxjofcssors’ chairs, no endow-
tion in thie fine *\ t0-1~the skilled handicraftsman. While instruc-
is 4 sad deﬁcieﬁ( T $ 15 to be obtained in every large town, there
and there onp 1 C} in schools for thorongh technical instruction,
tems of ap ;a? he vl]lc_» donbt that, in allowing the guilds and sys-
society am} (]']“‘ ships to become obsolete, orin terminating them,
at the sametj © state hﬂy’e made a great mistake in not affording
& few city o e a substitute for them. _ The asolated efforts of
after all b“tmg}’_f”}“"i\', however commendabla in themselves, are,
public .;f theAd]gflt evidence of the appreciation by the general
fessiné 0 b efect in a system of education, which, while pro-
cess. national, iguores an indespensable element of suc-
e dflzalziz[:m-l}%e that advocates of a national system of technical
their causes' fould find it necessary to speak apologetically of
association lfthe public mind is prepared to accept it. This dis-
been the re: 1the theory and the practi.ce, which has undobtedly
resulted iy, ;d of the system of cducation hitherto persued, has
to be unnecs egradation of all technical skill, It ought surely
cable to arts gi‘aa}f to point out that * principles which are appli-
and finis" are utility, that the same appositeness, the same fitness
forth by a o Tecessary, Obseryations such as these are called
idea that the Clousness of the existence of a generally received
may be, i ofnTan who works with his hands, however skilful he
or the law o /Cejsnty inferior socially to the clerk, the journrlists,
“1timatelyybé'th lsoclety in which opinions are prevalent must
high may be tk, e loser of all industrial competitions. however
attainment Ae standard of theoretical instruction or intellectual
¥ discouras o tUYhS)'stenl of education, therefore, which indirect-
to accord t%\ere:c mca! and mechauical excellence, by refusing
reward, must be (;Pi:a f:;lrd proportion of public approbation and
ly injurious to soci%t;v(.e_L‘:;n?l‘;?]i;:‘;lhyille?-;:.omplete’ ot actucl-
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GUNTER'S (0 v
century Edm(lflllll;\llrs(.}«:\bout tl}e beginning of the seventeenth
“Guntery (pond, unter devised the lineal measure called
computation o to facilitate the measurement of land and the
O acreage. He made the chain consist of 100

straight links, each 7-99 :
s, each 7+93 . .
may be at Or’lce co’ 92 inches long, in order that square links

point. . Jop gice ‘nverted into acres by shifting the decimal
= 0484 0‘;_1‘&78?5;;1:1108 = '22 of a yard, and the gsqua,re of this
vards, or of 1 ghe yard = the 100000th part of 4840 square

by dividip ; 80 that square links are converted into acres
five places iiob}t’hl 90(10;,’0 or by merely removing the decimal point
links by 430, lov: t. (Ex. A rectangular field measures 825
+ 430 = 354750 5 many acres does it contain ? 825 square links

quare links. Now 1 acre being 100000 square

links, the area ju.
t . o
the same thing‘], l&: found, being divided by 100000, or what is

a H . . .
figure from the riglrtmge a decimal point inserted before the fifth
perches. Ans.) Gnt cumes 3-5475 acres, or 3 acres 2 rods7'6
instrament for measurine A%, 18 the land surveyor's general
H ng the dlstapce between two extreme

nth link, from each end to the
tece of brass, that at 10 links

aving one notch, that at 20 1in having two, &c., and that at
il 'y

50 link-, the middle of th i

¢ e chain, havyi in ei i

::?;‘ linFem.fm easuring short side dis:::l%ez pla;ne::g_: uls]n‘ plecil(l)f
Ol measurement a staff o

used, called an offset staff. » sually 10 links in length, is

Pu s S
the n?irl)l" ?; %}?ﬁWLD-—_TI}em has recently been introduced at
made of holl Ullips, Nimick and Co., Pittsburgh, a large apron
urnaces go o 8heet iron, Which is hung in front of gudd‘;in
apron is hunpwlieCt the workmen from the Rreat hegt Th%
to one side Whge yhp“l!eys ona bar, so that it can be easi'ly slid
‘vivli]tl(ll water conI;tcan?:;gl t:\gmor:i:gmf"’::)l:ng t}}lle imn’pﬁnd it is filled
ed with running water, isa a hose. is apron, thus
the small opening for the pud«‘l)ﬁrrf'e:t;lo(;:1?33:3::«2;' raviagonls

\\ﬁ_;___v__g‘_ o

Quexies.

{1000.]— Will some of your readers kindly inform me how to
fix chalk drawings !—YOUNG ARTIST,

[1001.7—1I sheult be glad to obtain information through your
columns as to the best way to take buckles out of a saw.—AMA-
TEUR.

[1002]).—I have been trying to make black and gold picture
frames, but have not been able to produce a perfect or a smooth
surface, any information Mr. Editor you can afford me on this
subject will be most acceptable.—W. 8.

{1003.]—Can you inform me where I could get a catalogue of
useful Technical Iustruction? The short catalogue given in the
MacaziNg although very useful, is not full enough.  There are
many cheap manuals printed in England, but I have no means
of obtaining a catalogue.

[1004.)—There are several cases of virulent scarlet fever and
diptheria in the village where I reside, and as 1 have a family of
young children, will you kindly inform me what is the best pre-
ventive to these terrible diseases and what are the premonitory
systems ?—M. C.

[1005.]—I have been informed that veneers cun be dyed
through and through ; is this so ? If so, will you or some fellow
reader explain the process ?

[1006.]-—FURNACE FOR BURNING SLABS AND SAWDUST.— I
have a steam-boiler 19 feet long and 3 feet in diameter, furnish-
ing steam for a saw. I wish to burn sawdust and slabs, and
therefore would like to know the size of grate to use, the amount
of grate area, width of opening between bars, thickness of bars,
width of bars, and length of sections ; also diameter and height of
smoke-stack. The boiler is rather small for the work required of
it.—J. W. G.

|'1007.)—A PerpETUAL CoLDp IN THE HEAD.—Are not
¢J.8.’s" eyes to blame, and not his head ? Doesn’t the cold air
make his eyes water, and as a consequence his nose to run ? Let
him try if such is not the case by carefully protecting his forehead
and eyes, and if so, then he may strengthen hiseyes with the cold
douetie, or by putting his head and eyes under water, opening
the latter, and repeating the same as often as convenient till
they bear the cold wind unaffected.—C. O.

. AP -

lapiBs 1IN Docs’—A contribution to knowledge of this dis-
order has been recently made by M. Galtier (Comtes Rendus).
The most important of the conclusions which he draws from his
experiments is that the saliva of a mad dog, obtained from the
living animal and kept in water, continues virulent five, fourteen,
and even twenty-four hours afterwards. This fact has con-
sequences which everybody should be aware of. Thus it seems
that the water of a vessel in which a mad dog may have dropped.
some of its saliva in attempting to drink should be consi(ﬂared
viralent at least during tweuty-four hours; and next, that as
the salivea of a mad dog which hus succumbed to the malady or
has been killed does not lose its properties through mere cooling
of the body, it is important in examining the cavities of the
mouth and throat after death, to guard against the pos ible dan-
ger of inoculation. M. Galtier tested Rabbits with regard to
rabies, and fonnd it transmissable to them from the dog; also,
the rabbits’ rabies from them to animals of the same species.
The chief symptoms are paralysis and convulsions. The animal
may live from a few hours to four days atter the disease has
declared itself. It is notable that the period of incubation is
much shorter in the rabbit than in other animals, and this
makes the rabbit a useful reagent for determining the virulence
of a particular liquid. M. Galtier found salicylic acid, injected
daily under the skin, powerless to prevent the developement
of the disorder in rabbuts.

Tar EYESTONE is & small calcareous plate of shell, circular
and plano-convex in form. It is a carbonate of lime ; and, if
put into a saucer with & little vinegar, it will move about as if
on legs. This is owing to the union of the vinegar with the
lime, which sets the casbonate acid gas free in the form of mi-
nute bubbles, thus giving motion to the stone ; and this is the
mystery of its life.
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KING'S SLIDE-VALVE DESIGNER'S AND SETTER'S GUIDE.
The most useful invention shown at the late Westminster In-
dustrial Exhibition, at all events, so far as the mechanical sec
tion was concerned, was the ingenious diagram designed and %a-
tented by Mr. J. King, of 15, Church street, Horselydown, 8.E.,
by means of which the slide-valve designer can find with perfect
accuracy any data he may require for carrying out his work. In
the limits of a short article we cannot hope to convey any
adequate idea of the value of this diagram and its accessories,
and, as a matter of fact, the book of explanatory text and illus-
trations accompa.nging the apparatus consists ot some 60 or so
es. We can, however, with the assistance of the diagram,
give some idea of the manifold uses to which it may be put ; but,
at any rate, we shall have little difficulty in convincing me-
chanics who have to deal with steam engines of their great utility
to them. At the Westminster Exhibition the device was shown
engraved in large scale on a slab of slate, and rrobably if it had
been properly understood by the judges it would have received a
higher award than the silver medal; but it required ex-
planation, and as that would have taken about a week of fast
talking, the patience of the adjudicators might have been ex-
‘hausted. The diagram, it will be seen, consists of a piece of
cardboar!, at the top and bottom of which is the stroke line of
cylinder, decimally divided. The inner circle is 10in. in diame-
ter, and represents the path of the crank-pin. It also is divided
decimally with index figues from 10 to 100 for each semicircle,
correspo: ding to the forward and backward stroke of the piston.
Jnst outside the crank-pin circle we have another divided into
360 degrees, which is used for showing the angle of the crank in
any part of the orank-pin’s path, and therefore for setting the
eccentries at the proper angle for any given amount of lap and
lead of the valve. We need scarcely say that the diagram can
also be used as u protractor for setting out any.an[ﬂes that may
be required for other purposes. The line A C is the centre line
of engine, with which the cylinder stroke line at top and bot-
tom correspond, the latter being used for finding the position of
the piston in the cylinder in percentages of the stroke. By an
ingenious applications of cards cut to curves of different radii, to
adapt them to the more usual lengths of connecting-rod, the

place of the piston and the position of the crank-pin on its circle
are both shown at a glance, so that the ‘veriest tyro can under-
stand and follow a lecturer, for which reason this device will com-
mend‘ltself to teachers of science classes, whose business it is to
explain the mysteries of cut-off, expansion, lap and lead, and
compression, all of which, with many other data, are exhibited
diagramatically. Within the crank-pin circle are four radical
li es, A B C D, which are divided and used in the following man-
ner :—On line A, commencing from the centre of the circle, three
inches are marked off and divided into eights, forming an * ex.
haust lap line,”” from which we can show the additional amount
of expansion and compression due to any given amount of lap on
the exhaust side of valve. On line B we find the travel of the
valve ; it is divided into }in., }:n., and }in., each §in. division
being numbered. These divisions are radii of eccentric circles,
from which ares are drawn to the *‘lap and lead” line C ; from
the points of intersection with that line perpendiculars are
erected to the crank-pin circle, which, however, for the sake of
clearness they do not touch. Outside of the two cireles are arcs
of circles G and H, each divided into 70 numbered divisions, and
adapted to lengths of connecting-rod of 2, 23, and 8 times the |
length of stroke. The first inch of the line C is used for finding
the exhaust lead, perpendiculars being dropped to within an
eighth of an inch of the crank pin circular. So far we have
merely explained the lines on the g‘ia.gram. but those whe are
accustomed to similar illustrations will by this time have seen
that if we take any given size of valve we can easily find the lap!
and "travel necessary for any desired cut-off ; then for any de-
sired cut-off the diagram will show the angle, in advance of the
crank, of the eccentrics, and consequently their proper position
on the shaft. For the same reason, if any alteration of the |
action of the valve is desired, the diagram will show exactly the
amount the eccentrics must be shilted, and at the same time the
effect upon the distribution of steam with the cylinder. Given
the cat-off at which the engine is to work, a few lines drawn on
our diagram will give the following data at a glance :—When the
port is full open ; how much it has opened ; when it has closed

and expausion commences ; percentage of stroke before steam
was cut off ; percentage of stroke performed by expansion ; when
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exhaust takes place ; and the i
: 0 percen of siroke to be performed
during n?ttp’::ﬂmn after the exha.:;:ge has closed. llt)ewill be
nlmmeee ss); s el:hi t?‘d that a diagram which will show so much must
eccentric ge ntre l'lt 8 great deal more; for instance, when the
of the crank t§ne 18 drawn from the centre of the dingram (i.c.,
on the same Jj- t) chrough the desired cut-off on the arc G or H,
10in., gmd‘m";“e can be found any travel of valve from }in. to
4}in. gradass; Ulgbby quarters ; any lap of valve from }in. to
tin. b 8§inmg Y sixteenths, and any opening of port from
of port With t-hgl‘ﬂduo:tl‘ng by sixteenths. Any required opening
selected for 11, € requisit travel and lap of valve can therefore be
steam-engin © point of cut-off fixred upon. To the designer of
for by itsgzl\igsht e m is necessarily of considerable value,
slide valye ; can find the exact sizes of the eccentrics and the
ifferont l’ean obtain a graphic representation of the effect of
steam with ngths _of connecting-rod vpon the distribution of
can view th, any given amount of lap and lead, and, per contra,
use in o) o effects of different amounts of lap and lead. For
slate (thea'ues the diagram should certainly be engraved upon
cost is p inventor himself recommends slate where s little extra
readi] r° objeat), because lines can be clearly shown and as
o Jw;m?"d;: the teacher, in fact, drawing the eccentric to
ocular d 81ze required and afterwards the valve, thus giving an
cand ermonstration of the value of the diagram. The ordinary
Doses of hﬂet UP 1n a neat box will, however, answcr all the pur-
any kno tl e mechanic and slide-valve designer without requiring
motic, t}‘: edie of mathematics, or, for that matter, of even arith.
is diﬁdedogg as the scale is xpade for a stroke-line of 10in., and
sary when in“to 100 parts, a little multiplication will be neces-
in engines of applied for ascertaining the distribution of steam
of meri in"t hany other stroke. - This fact is not the least feature
valve wero © 1nvention, for we cannot doubt that if the slide-
charge of Properly understood by those who own or have
improvemenl:;gmee’ or even by those who make them, great
sult. Wigh th.; 8 consequent economy of fuel would be the re-
it, includin th diagram and the accessories which accompany
stand the wg kie book of instructions, no one can fail to under-
th oraing of the valve gear, while to those engaged in

€ construetion i it i
Unerring dnngh t:;:.x;fmes, it is at once a ready reckoner and an
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IMPROVEMENTS IN SCREW-CUTTING.

A scmewhat nove] w i ‘

be 8y of arranging the guide for screw-cuttin
steng;.f;?ﬁ“ﬁv by Mr. W. R. Olivegr‘,l of Stormo'nt-roa(f
88y, about the Jog 0 To the mandrel of a lathe he fits a chuck,
mandre] combi, :dgth of an ordinary chuck and the screw of the
size and depth g g}, On the end of this chuck is a screw the same
L “lo 8t on the mandrel, to take on it any of the
chuck is turneq tongxng to the lathe. The remainder of the
which is cat th Teceive a hollow cylinder, on the outside of
catch the eng ";’e: to be copied, leaving on the chuck a rim
ied on g gyl 3 @ cylinder. Then having cut the screw to
"'t-megi n sr of any suitable metal, ie fixes it for use
First, by in.en;inone chuck in either of the following ways :—
8 8lot in the inside gf L 5td just in front of the rim to fitinto
made just long eng > hthe cylinder, in which case the cylinder is
cl}ucks when 'ﬂl’e:egd to reach the insides of either of the other
with the stud and lettin‘gg‘l tll::t 1t or, secondly, by diepensing

viate the necessi delng screwed on inst it. To
Placed on thﬂ bacl;toyfoihmm"“ns the work, the :gfilﬁger can be
such ag g t e chuck ang secured by suitable mean:
e A B o S S il s
Ruide being provided with ¢ the guide and the tool-holder, the
the screw of ‘t’he cynn::f, &3"{;&5 °libP to run in the g‘roov;s of

3 s h Obviates th. i

and work ‘prios that the guide can bo mage with sy ) crp
guide are ta p(‘;n any ordinary regt, The tool-holder and tl?:a
30 that they by o) threads ranning nearly their whole longon
with the ywﬁ:ﬂ be;gtus.tzgltgg&zle.nggh required in accordgncé
Tecei . bt 18 flat;

elve the tool on to which it is screwedas;etnlsg tahte t}:l;tte(:‘dc::

roper position, th
ool agaivet ] laced in the 8Crew-grooves on t e-clz);lil?g:;,l::é th:
As the guide travelsin

work, and thj @ tool cuts a similar thread on the

5 18 repeated until the screw is finished, The cut-

ETRRELER)

ter is either a single point or a chaser of the same pitched screw
a8 the guide. Ordinary chucks can be used with these arrange-
ments by dispensing with the rim on the back of the chuck, and
putting the eylinder on from the back and confining it by a screw
or spring.  Fig. 1 is a plan, Fig. 2 a sectional view of chuck, and
Fig. 3 end elevation, showing hollow cylinder with screw to be
copied with guide and spring-clip. In these Figures A is the
shuck, with screw B ; C, hollow cylinder, on which is cut the
thread to be copied ; D, frame of wood or metal, with slot ; E,
uide tapped with threads, as shown, so as to be adjusted to the
ength required ; F, spring clip to run in the ves of the
screw ; G, tool-holder tapped with threads, as shown, so that
same can be adjuusted to the length required in accordance with
the work ; M, cutting-tool screwed or secured on to the flattened
end of the holder. The cutting-tool can be fixed to work an out-
side thread, as shown in Fig. 1, on an inside thread. The hol-
low cylinder C, with the thread thereon to be copied, is fixed on
the chuck A, as before described ; the work is tien screwed u
against or on the chuck A in the ordinary way. The guide
with the sfring clip F, and also the tool-holder G with the
cutting-tool H, is then brought into position, as shown in Figs.
1and 2, and as the guide E tavels in the grooves of the thread,
the tool H cuts a live thread on the work, and this repeated until

the screw is finished.
v

‘Hor AND CoLp BLAST IRON.—Cold-blast is rather stronger
than hot-blast iron, and mixtures are rather stronger than simple
irons. This is the opinion of Bindon B. Stoney, C.E., and the
following are the conclusions which the late Mr. Robert Stephen-
son deduced from a series of experiments on the transverse
strength of cast-iron bars, made preparatory to the commence-
ment of the High Level Bridge at Newcastle : (1) Hot-blast is
less certain in its results than cold-blast ; (2) mixtures of cold-
blast are more uniform than those of hot-blast ; (8) mixtures of
hot and cold-blast give the best results ; (4) simple samples do
not run so'solid as mixtures ; (5) simple samples sometimes run
too hard and sometimes too soft for practical purposes. From
these conclusions Mr. Stoney says : -* Having to the fact
that hot-blast iron is now in general use, and that it seems to
improve some kinds of iron—probably those of a hard nature—
the best plant for the engineer to adopt is to specify the test which
he requires the iron to stand, and let the founder bear the res.
ponsei%ility of producing the required result.”

FuEL-SAvING INVENTIONS.—Among the American fuel-saving
inventions are the following: A boiler advertised which saves
338 per cent of fuel, a valve which saves 15 per cent, a governor
which saves 10 per cent, a cut-off which saves 10 per cent, a grate
which saves 20 per cent, a metal packing which saves 12 per cent,
and a lubricator which saves 1 per cent; total, 101 per cent.
Combining all these improvements, an engine would run itself,
and produce a balance of fuel for culinary purposes !

\‘
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 affected by acids, but is injured by alkali and exposure to light ;
" iron-black has exactly opposite properties.
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Piscellaneconws Ttems.

THe DANGERS OF ENGINE-DRIVING.—At the meeting of the
London Association of Foremen Engineers and Draughtsmen,
held some weeks ago, Mr. M. Reynolds read a paper *‘On
Practical Engine-driving, Locomotive and Stationery.”” He
said that there were many dangers on railways to be provided
against, for there were coral reefs and sand banks. and traps
of all kinds—trap yoints, trap sidings, and gullets. They were
put in for the public safety, but if a man who did not know
the road was driving an engine they would trap the train-man,
carriages, and passengers. The drivers in charge of passenger
trains had in many instances met with ugly traps in their
earlier life, but having served for some years on good trains,
they had become qualified to take charge of the more respon-
sible part of the traffic. The rank and value of every engineman
was in proportion to the labour and study he had Dbestowed on
railway traps. If he had not the hidden rocks upon his chart
he drove by chance, and a railway was of all places in the
world the one where chance should not be in force. ILocomo-
tive-driving, he considered, should be based upon certain rules
and principles, which, if followed out, would enable drivers to
keep time without cutting too deeply into the coals. Without
such rules and principles all was uncertainty ; the hand trem-
bled upon the regulator, the eye watched with painful anxiety
the needle of the pressure-gauge, and the driver, though look-
ing into a white fire for a moment, became colour blind. He
then referred at length to the rules and principles, which, he
urged, should be carried out, and remarked that engines should
be properly organised, both on and off the pit before joining
a train. Attention should be given to hoth water and steam ;
the fire should be properly constructed, the engine should be
properly oiled, and Hprecautionary measures to prevent heating
should be taken. e observed that the history of the locom-
otive failures was instructive for at least two-thirds oceurred
through preventable causes, and those failures would have been
prevented had the engineers systematically and thoroughly ex-
amined their engines before joining the train.

In the battle of the guns it is as well to consider their re-
lative cost. It is stated that Krupp's 70-ton costs £22,000,
the Armstrong 100-ton, £16,000, and the Woolwhich 80-ton
only £10,000.

According to a paper in Polybiblion, the following are the laws
of meteorology as affected by forests :—1. It rains more abundant-
ly under identical circumstances, over forests than over non-
wooded ground, and most abundantly over forest wit's trees ina
green condition.  2.-The degree of saturation of the air by moist-
ure is greater above forests than over non-wooded ground, and
much greater over masses of Pinus sylvestris than over masses of
leaved species. 3. The leafage and branches of leafed trees inter-
cept one-third, and those of resinous trees the half of the rain-
water, which afterwards returns to the atmosphere by evapora-
tion.  On the other hand, these same leaves and branches restrain
the evaporation of the water which reaches the ground, and that
evaporation is nearly four times less under a mass of leafed forest
than in the open, and two and one-third times only under a mass
of pines. 4. The laws of the change of temperature out of and
under wood are similar to those which result from the observations
of M. Mathieu. The general conclusion seems to be that forests
regulate the function of water, and exercise on the temperature, as
on the atmosphere, an effect of ‘“ ponderation” and equilibrium.

CHEAP BLACK FOR WooL.—The cheapest black for wool is ob-
tained by treating the wool in a mixtute of dilute sulphuric acid
and dichromate of potassium, or of sulphuric acid, potassium bi-
tartrate and copper sulphate, and subsequently dyeing with log-
wood. Reimann now proposes to use, instead of either mixture,
one of chrome.alum und bitartrate with logwood. For the
chrome-alum, the impure solutions of it obtained as lye-products
in many nanufactures may be used. The iron-alum in the process
not only serves as an oxidizing agent, taking the place of chromic
acid and copper sulphate in the first two mixtures, but also deep-
ens the black by itself forming a compound with the logwood.
Tbe advantages of the first new process are : (1) there being no
chromic acid in the mixture, the wool is not oxidized, and
remains soft to the touch; and (2) the black is a mixture of
chrome and iron-black, and while free from the drawbacks of ei-
ther, possesses the good qualities of both. Chrome-black is un-

NEW CLOTHING MATERIAL.—A Berlin inventor has patented

anew kind of cloth, which consis

sponges. The sponges are first thoroughly beaten with a heavy
hammer, in order to crush all the mineral and vegetable impuri-
ties, so that they can be easily washed out. They are then dried
and pared like a potatoe, with a sharp kuife, the parings being
sewed together. The fabric which is thus ol;tained is free from
all the danger which sometimes arises from the absortion of poison-
ous dyes into the system ; it absorbs without checking the perspira-
tion, so as io diminish the danger of taking cold ; it is a bad
conductor and therefore helps to maintain 4 uni}'orm surface
temperature ; it can be more readily cleansed than the ordinary
woollen garments ; its flexibility diminishes the liability of cha-
fing ; the ease with which it can be employed in shoes, stockings
drawers, undershirts, hat-linings and othep articles 81’ clothiugt

SUMMER AND 115 DisEAsEs.—~This is i '  of
Health Primer sevies, published by Linda;:;rxghéllﬁli:::;] ol’l?illtf
adelphia, and for sale by A. I, Bancroft & Co., S. F. It is
however, more adapted to a variable climate, where ““the chang:
mg seasons remind man that the seed is not quickened except to
die, and each one brings to him, as it comes with its many bless-
Ings, some new suffering and sickness.” The book aims fo point
out the causes of summer sickness, and by. proper warnings
enabling all to avoid those ecombination of causes which bring
about so many death strokes in summer. ¢ Preventive medecine
is the highest developement: of the healing art.” We ecan avoid
occasions much more easily than we can eombat maladies already
established. The series may be considered a “ blessing” in litter-

ature. Dr. Wilson is the author of this last one, and
. ] all stand
upon the highest medical and scientific authority.

Wood acts with tremendous force when wetted, and advan-
tage has been taken of this fact in splitting blocks of granite.
Aftel: a mass of granite has been sent from the mountain by
p]ast'mg! 1t 1s measured in every direction to see how best to div
ide it into smaller blocks. These are traced out by straight
lines on the surfape, and a series of holes are drilled at short
intervals along this line, Wedges of dry wood are then tightly
driven Into the holes and wetted, and the combined action of
the swelling _Wood splits the block in the direction required,
and without ‘any_ destructive violence. The same process is
gllenk carried ont upon the other faces, and the roughly shapen..
thgc w‘ﬁnl]Sl‘led with the hammer and chisei. The action of
\Vhichnl;,)l(' is (}ilue to capillary attraction—the same as that
s :ni 't € sap throngh  the small tubes or pores of the

ts principally or entirely of

Accordmg_ to a German authority,
“.‘ade a pyoht:;xble brgnch of industry. The method of cultiva-
tion comsists in cutting the live sp()nges into small picces, at-
taching the same to a wooden frame-work, and sinking it in
the sea in Iocaho_ns favorable to their natural growth. In
thhree years such pleces will have attained a marketable size.
T e total cost of raising 4,000 sponges (including interest on
capital expended) is estimated to be $45, and the income for
their sale $80, leaving a net profit of $35. As the growing of
sponges, after their firs immersion, require no attention, it
will be readily perceived that the quantity thus probagated
could be indefinitely increased. As the Gulf coast and Florida
Keys annually produce over $100,000 worth of sponges natu-

tally, it is very probable that their in i
rally, ery p come might be largel
increased by judicious cultivation, ight be largely

. SULPHIDE OF CARBON is now largely used in Paris for extinc-
tion of clnmney'ﬁres. Dr Heeren has remarked in the Hanover
Society of Engineers that, according to his experiments, 100
grammes of the sulphide, consumed in a shallow open dish,
with free access of air, require fully six minutes, and the sulph-
urous and sulphuric acids formed most undoubtedly be much
diluted by the large amount of nitrogen in the air required for
combustion, while they must also be greatly expanded by the
high temperature. Dr. Heeren therefore recommends the use

of condeqsed sulphurous acid ag a powerful agent for the purpose
{h question.

sponge-growing may be

To CLEAN_ ENGRAVINGS.—Put the engraving on a smooth
board,_cgver it thinly with common salt finel pounded ; sqeese
lemou juice upon the salt 5o as to dissnlve a consigerahle proportion
of it ; elevate one end of the board, so that it may form an angle of
ab(_n_xt 45 or 50 degrees with the horison. Pouron the engraving
boiling water with a tea-kettle until the salt and lemon juice be all
washed off ; the engraving will then be perfectly clean, and free
from stains. It must be dried on the board, or on some smooth

surface, gradually. Ifdried by the fire or the sun it will be tinged
with a yellow colour.
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THE INDICATOR.

I“,‘ ‘ What the stethoscope is to the physician the indicator 1s to the |
sktiful engineer, revealing the secret workings of the inner system
and "kt&dmg minute derangements in parts obscurely situate.”

. The importance and usefulness of the indicator to all concerned
In the proper working of the steam engine, and especially to the
::‘." 10g engineer, can scarcely be overrated. It is used to ascer-
b 10 the internal condition of the engine, the state of the vacuum,
of:;l:mount and variations in the pressure of steam at every part
too l? stroke, the condition of the valves, whether too much or
aul ttle lap or lead—in fact, it tells us the power and all the
t8 by which that power is impaired. It may also be attached
® alr-pump, the hot well, the condenser, &c., when it will
wl!ﬂ the nature of the pressures there existing.
o lt!lout the indicator (says Mr. Ingham) nine-tenths of the
Perations and adjustments of the most experienced engineer are
are Interest groping and guess-work, and not infrequently they
© attended with the most serious blunders and mishaps. ~Take,
00' 1nstance the process of valve-setting. Such is the difference
th tapacity in thoroughfares and clearance, between one end of
¢ € cylinder and the other, and between one engine and another,
at, however careful and experienced a person may be by the
mere *“ rack of the eye’* or with the two-foot rule, in nineteen
Cases out of twenty the valves, will be more or less inaccumtely
%ot. There will ecither be too much or too little *lead”
In the steam or in the exhaust of both valves, or inequality
‘”f‘lW}ﬂ the one and the other, and & corresponding irregularity
o? l‘:'n erfection in the working of the engine, the true nature
di Which can only be discovered by means ot the indicator and
anagmfflﬂ taken from the engine whilst working. Again, should
d teng_me gradually or suddenly refuse to perform its accustomed
Ly, instead of begining to take its several parts to pieces, and
E}‘:‘h;l‘s expend hours or even nights of laborious toil to find out
a 3. efect, by placing the indicator upon the engine and taking
¢ e“gl'ﬂm the defect or derangement is at once discovered and
oo ‘}'fmed)' Propared by the next time the engine stops, and thus
ch useless labour and expense are thereby prevented.
ma Y 81 aequaintance with the indicator an intelligent engineer
ex Y acquire more real practical and theoretical knowledge and
acp!".l'leawa of a steam engine in twelve months than used to be
ticz;l;r‘e under the *“old school ” during a seven years’ appren-
char, ;P'f 1 would therefore urge upon every person who has the
imm%diotone Or more steam engines the absclute necessity of an
or othe r‘:v e a';ld complete acquaintance with it in all its bearings,
ortion l;e € may rest assured that this, the most intellectual
ands in: a}f engineer’s duties, will gradually pass out of his
ot work") those of the manager. To avoid this, and in order
and pro lng :ngmeers may keep pace with the improvements
ism an, dg:eh“ of the age, the following description of the mechan-
work, ¢ Tlf pgnc}ple on which it works is extracted from the
they ’sho 1 de ngioe Room, and who should be in it and what
: uld do,” by an Old Hand. Published by Mr. T. L.

Ains) : . p
the fr?;l’ti;‘il:l‘:es:gelds, who has kindly supplied the block for

MEech
the splitAgN,:?;, OF THE INDICATOR.—The brass barrel A, having
On it the 4 ated scale B attached, is called the paper cylinder.
detached from tim,PaPet is fixed. This paper cylinder can be
detached anotherebmn"“_ment by pulling it upwards. On being
on its bottom end arrel is seen, having the horizoutal pulley L
at the top. 1t will l:‘“db& small coiled spring contained in a drum
barrel will revolve © 0bserved that on pulling the cord the pulley
the cord the coil d‘lnt}l i Comes against a stop; on slackening
this pulley barrel wilt 8 "ill bring it back. At the bottom of
the pape}ycyli&e:v 1L be seen a small projection C. Now, when
Drojoction, the reo i cPL2¢d; and the notch in it fitting this
wil{ be clear]. e‘:io ving and return motions of the paper cylinder
ever arm M 1 o em°°d,i, On the upper end of tho Earrel D the
link ; this link he}!e levers E K are connected by the
hald by a acre is the pencil oarrier. This metallic pencil is
cylinder. Ty, r » which regulates its distance from the paper
Trod G, Qp u; ever E is attached by a swivel at J to the piston-
be detached fm:r:}:v ing the top milled cap H the level arm can
and also the gpriny . barrel D, bringing with it the piston-rod
small elin derpi n,,hl}sed. Within the barrel D is contained the
Unscrew the rouz(;v ich the piston I works. To shift the spring,
unscrew the i) dm‘l"d nut J on the end of the piston-rod, then
the piston.roq i eh ca}) H from the nut on the end of the spring ;
from the PiStonslt e’ll Tee, and the spring can then be unscrewe&
brass nut o each'mdt,w‘n be observed that the springs have a

on one i imi
thus, 1 om, otoa r,n nut is marked the limit pressures,

is carried.

strength of the spring, thus, z%5. On putting the small piston
into the cylinder it will be seen that it is an accurate fit. Great
care must therefore be taken to keep the cylinder perfectly clean.

- On the bottom end of the barrel D is the conical stem having the

tightening nut K attached. This nut has two small arms on it.
The conical stem is a ground fit into the top end of the cock sup-
plied with each indicator. This cock has its conical seat pro-
tected by a brass cap ; unscrew this cap and insert the conical
stem, screw down the tightening nut, and as this nut has its
threads of different pitches it firmly secures the indicator to the
cock. The communication between the top and bottom of the
engine cylinder is obtained by means of a pipe attached to each
end and coupled in the centre to a cock ; this cock has a pro-
jection on it which is tapped to suit the indicator cock.

PRINCIPLE ON WHICH THE INDICATOR WORKS. — From the
foregoing description of the mechaaism of the indicator it is at
once apparent that if a pressure is brought to bear on the under
side of the small piston the spring will be compressed, and if on
the upper, or spring side, it will be extented ; therefore, as the
pressure of the steam varies in the cylinders of the engines so
will the position of the indicator piston vary in its cylinder—the
slightest increase of pressure occasions a rising, the slightest
diminution a falling, The position the piston (or pencil) is in
when unacted upon by any preasure, t.c., having the pressure of
the atmosphere on both sides of the piston, is called the zero
position. From this position the atmospheric line is marked.

Now sup) communication to be opened to either the top or
bottom of the cylinder of the engine, we find that when the port
is opening for steam the indicator piston will shoot upwards and
remain so until the port is closing ; when closed, and by reason of
the steam expanding and losing its pressure, the spring will force
the small piston downwards, and on the port being opened to the
condenser the pressure of the atmosphere acts on the upper side
of the small piston and extends the spring, and if a pencil was
attached to the end of the indicator piston-rod it would mark a
straight line—the top end of this line would indicate the greatest
pressure, the bottom the least. From the zero position upwards
would be the steam pressure, below it atmospheric pressure.
But the straight line would not tell us of the varying pressures
going on in the cylinder of the engine, therefore, to obtain this,
we must have recourse to tue paper cylinder, which receives its
reduced motion from some part of the engine, and as it revolves
from right to left, or vice versa (the indicator cock being open to
either end of the cylinder of the engine), a figuie or diagram is
marked upon the paper by the metallic pencil, faithfully repre-
senting and recording the ‘‘ varying pressures within the cylinder
at any part of the stroke.”” From this diagram the total pres-
sure upon the piston, or the mean pressure throughout the stroke,
can be obtained ; for as the various springs used are made to suit
the pressure carried in the boiler, the strength or amount of com-
pression of the spring under a given weight being known, it is a
very easy matter to calculate the pressure by the diagram. The
strength of each spring is marked on it, and if a % spring is
used a 1% of an inch up or down on the diagram represents 1ib.
pressure ; if a ok & 5k of an each is 11b., and so on. One great
advantage of Richard's indicator is in its having a short travel
of piston in comparison to its pencil; a stiffer spring is used,
thereby a more correct diagram is obtained, and also greater sen-
sitiveness under varying pressures.

MzrtHOD OF TAKING Discrams.—To fix the paper: Detach
the paper cylinder from the indicator, and enter one corner of the
paper under the split scale, leavins about half-an-inch project-
ing ; turn the paper round on the cylinder and enter the other
corner ; take held of the two corners and pull the paper gently
down for about one inch with the finger and thumb ; make the
two ends of the paper assume, as near as possible, the form of the
part entered on the cylinder—this will tend to prevent the ends
of the scale cutting the paper. Now draw the paper down to the
bottom of the scale, and have it lying even and tight on the
cylinder ; the paper being on, replace the cylinder, taking care
that the Yrojection C on the pulley barrel is in the notch en the
paper cylinder. Before screwing the indicator cock on to the
gipe cock open the pipe cock to each end of the cylinder so as to

low out any grease or dirt that may be in the pgm ; having done
50, screw on the indicator cock ; then fix the indicator by mears
of the tightening nut K ; make a loop on one end of the cord
(this cord should be hard and having no stretch), reeve the other
end through a strip of brass, say 13in. long, §in. broad, by #in.
thick, having three small holes in it, thus:— .

By this means a ready adjustment of the cord is obtained. As.
certain if the hook on the lower end has a travel of about five
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inches (this should be about the length of the diagram); now
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THE INDICATOR.

ut the loop end of the cord on to the lever hook, and put the
gther (or mﬁusting lop) on to the hook of the pulley barre cord ;
adjust the cord by the brass strip until the paper cylinder revolves
free. There must be no slack in the cord, and the paper cylinder
must not touch the stop. Having got the motion regulated open
the pipe cock to either end of the cylinder, and then open the in-
dicator cock, allowing the indicator to work a few revolutions
before putting the pencil on to the paper, for the double purpose
of heating the indicator and ascertaining if its piston and spring
work freely ; turn the lever arm towards the paper so that the
encil will mark a distinet line, and having made the diagram
or that end of the cylinder turn the pipe cock for the other end
and make its diagram, then shut the indicator cock ; wher} this
is done the atmosphere acts equally on both sides of the indicator
iston ; put the pencil on to the paper again and a horizontal
ine will be tracef ; this lin= is the atmospheric line. Now detach
the cord from the pulley barrel hook, lift off the paper cylinder,
and take off the diagram paper. To a beginner this manipulation
may appear very difficult and tedious, but it is not so. He should
repeat the operation until he is thoroughly “up " in putting on
the paper, adjusting the cord, and tracing the diagram. . A few
trials is quite sufficient to make him an expert at it. Thist must
alsays be remembered when taking diagrams—* any inaccuracy
in the adjustment of the iudicator affects the diagram most
seriously.”
Tur marble mannfacturers of New York held an informal meet-
ing on Monday last and agreed upon the following advance per
foot in prices of marbles to take effect on and after November
1st: Italian, 5 per cent.; Virginia, 10 to 12 per cent.; Ten-
nessee, 10 to 13 per cent and Shell, about 10 per cent.

TRE cabinet makers of San Francisco have inaugurated a
goneral strike foran advance of twenty-five cents.

NEW RECORDING POCKETBOOK.

The pocketbook shown in the accompanying engravin is the
invention of Mr. Hugh C. Baker, of Hamilton, Ont., éanada.
It is fitted with devices for registering or printing figures on &
strip of iaper by the act of closing the pocketbook, the object
being to keep an accurate account of money taker from the poc-
ketbook from time to time without using pen or pencil.

Fig. 1isa perspective view representing the book open. Fig.
2 is & longitudinal section of the recording apparatus. The bot-
tom, back, and hinged leaf or cover, ¢, are preferably made of
thin sheet metal and covered and lined with leather or other ma-
terial. At each end of the bottom plate there is a hinged box,
g, each containing a roller for carrying a strip of paper two feet
long that extends beneath the box, f. One roller is provided
with a milled disk for convenience in turning it ; the other has a
ratchet wheel, k, that is engaged by a spring wheunever the book
is closed, thus moving the paper strip so as to present a fresh
surface to the type.

The pocketbook shown in the engraving has three lines of
type, each containing the number from 0 to 9, so that any sum
below 1,000 in dollars, or any sum below $10 in cents, may be
recorded. The types are carried by three flat strips that move
under the top of the box, , and each is provided with a stud, =,
by which it is moved. In the underside of the box, f, there isa
transversg slot, o, and immediately below this there is an elastic

ad, p. The ink ribbon is carried by rollers at the ends of the
on, 7, and extends under the type and over the paper strip, and
is moved by turning the small knobs seen projecting from the
inner side of the box /.

The cover, ¢, is provided with a projecting edge, ¢, that
presses upon the upper side of the box, f, first moving it down-
ward so as to cause the rotation of the ratchet wheel, then carry-
ing it still further until the type, the ink ribbon, and the paper
are brought to bear upon the pad, p, thus making an impression
of the types upon the paper. The ordinary pressure used in
closing the purse is sufficient to make the impression. The
backs of the strips carrying the types carry figures of the same
value as the types underneath, so that the types may be readily
adjusted.

The pockethook is simple in its construction, and all of the
parts are readily accessible for adjustment. The paper strip, in
addition to the use already mentioned, may be used as a
memorandum, as it extends across the book. If desired items
may be jotted down opposite the figures.

BARER'S RECORPING POCKETBOOK.




