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SEPTEMBER, 1879.

Oy THE NECESSITY OF PRACTICAL TEACHING
Anp PRACTICAL TRAINING IN PUBLIC SCHOOLS.

N entering upon this subject,
which is one of vital impor-
tance to the future of Canada,
it may be well to inquire what good
practical results, so far, have followed
from our present system of educatiou
£ in public schools—i. e. of the educa-
tion of the masses who are taught in
them und float out into life’s arena?
It would be a very difficult task, we
know, to convince the mere scholar, or
the ordinary class of school instructors,
who teach according to tixed rules laid
down for their guidance, that to cram
the mind with a mass of mere super-
ficial knowledge of no practical use to
errop . ) many of them in after-life, is a grave
gy, for the boy who learns by heart the rules and
oyt of solving certain questions and problems, with-
’li ':he same time, being instructed in their practical
wilj {;a on, is merely acquiring by memory to-day what
9(1“0&:, forgotten to-morrow. That the present system of
iy, rf“’ll fox: the masses of the people must naturally be
p"ctic:ct Without conveying, at the same time, some
Oup o application of the subject taught, or giving to
?n P uth an opportunity of completing their education
In theper‘ training schools, there cannot be a doubt
Wity . nd of any person who has been connected
lnentemachlne shops and the manufacturing establish-
Unifedof' the country. Any one who has visited the
i 0 .Stﬂbes, and is competent to form an opinion on
hlnd thlect, must have felt convinced how far behind
Lorogg t}? mags of the mechanic are in Canada to those
e the bowder ; not only in practical knowledge of the
Wing, 1. Y follow, but in any desire to improve their
‘here Y self study, or to raise their social status. That
loy, - 730y worthy exceptions to this statement we
gy et after having visited nearly two thirds of the
ek Actories of Canada, and heard the declaration that
"8 actually the case, what other conclusion can be

2~

drawn than that our young mechanics have but little
benefitted by their school education, when unaccom-
panied by practical teaching. In alarge manufactory we
lately visited, we were assured by the foreman that one
half of the employees therein were incapable of setting
up a piece of work in the lathe, and were mere living
automatons, without a wish to learn, or to do more than
earn a day’s pay and spend it. But are we to consider |
that our young men are deficient in intellect to those
born in other countries? Certainly not. There is a
certain amount of innate talent in every individual, and
although only one genius may be found among ten
thousand boys, who in the face of every adverse circum-
stances will rise above the head of his fellows, yet, as a
rule, the average talent of every civilized nation is nearly
equal, and no matter what ability a boy may be gifted
with by nature, it will remain inert until education,
accompanied often by accidental circumstances, deve-
lope it.

But to come to the bearing of practical teaching and
practical training upon the masses. Let us first consider
its effect upon the students of the higher professions, who
are afforded the means and opportunity of obtaining it
in conjunction with their studies. :

We will take first the case of a student for the Church.
A student, after leaving a high-sehool for college, zenerally,
before leaving, selects the profession, or it is selected for
him, he is to follow, and direets his attention to a course
of study and lectures bearing on it. If for the church, his
mind is stored with biblical lore and trained in theology“
for his guidance, and that of others, in the path he is to
walk, so that when he enters the ministry, he has had, to
a certain extent, practical teaching to be followed by
practical training, and be able at once to teach the
doctrine he professes to believe in, and combat sophisms
in his flock. Should a student be designed for the law,
after passing a preliminary examination he must pass a
certain number of years in a lawyer's office, and in
attendance at the Courts, which is practical training, but
unless he is erudite also in all that appertains to the
legal profession, he never will attain eminence. Should
the medical profession be selected, the student must have
a practical knowledge of chemistry, be well versed in
pharmacopceia, botany and anatomy ; he is taught to
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dissect and to learn, by practical illustration, the anatomy
of the human body, and in walking the hospitals he sees
the various diseases of mankind operated upon, and
treated for cure—and this to him is practical training.
Should a youth prefer to follow the profession of an
architect or an engincer, he places himself, after leaving
college, under the tutelage of one practising in either of
those professions, and there he learns to draw and design,
and then to superintend men in the construction of build-
ings ; he has an opportunity to see the precautions used
in obtaining a sound foundation, and the method of
piling on unsafe ground ; he is taught the construction of
stone walls and brick work, carpentry and all the other
branches of a builder’s trade, so that when he comes to
start in the profession for himself, he is competeut to
direct the men under him and not be taught by them.
And so, in one of the so-called higher professions,
whether in chemistry, painting, music and others of a
similar kind, every student thereof has an opportunity,
after leaving school or college, to go into practical training,
before entering into the practice of his profession. But
how is it now with the ordinary classes of mechanics who
neither possess the means nor opportunities of obtaining
a practical training in all that appertains to their trades?
It is quite evident that unless the youth who is to become
a mechanic has not received practical training whilst at
school, he stands but little chance of obtaining it in after-
life. Let us take for example the following trades : Agri-
culture, Masonry, Carpentry, Painting, and Mechanical
Engineering in all its branches. Now upon the intelli-
gencs, talent, and practical acquirements of the men who
follow these trades the progress of every new country
depends. They are in fact the busy hive of workers who
build the cells and store the honey for all the rest. They
form a very large portion of the community, and from
their more humnble ranks have arisen many who have
founded the wealth and greatness of nations, and yet
those who follow these trades, whilst being educated in
our public schools, are taught alinost nothing in connec-
tion with the sphere of life they are destined to fill, and
when they enter upon agricultural pursuits or into a
machinist’s shop, they know nothing of the practical ap-
plication of what little they have been taught, and have
to grope their way to knowledge the best way they can.
Is it any wonder, then, that we have so very few talented
mechanies or perfect workmen ? If the educatiou afforded
at our public schools w.s more adapted to the sphere
these wen have to follow in after-life, and mental study
and practical instruction went hand in hand together,
every subject would be more permanently impressed in
the mind.  One single lesson in Euclid or trigonometry,
practically applied in the field, would do more to fix it
clearly on a boy's mind than months of its construction or
demonstration on the blackboard. Qur children, in fact,
are wearied with the study of subjects which are of little
utility to them in after-life, and are at best but little
understood.
The boy who, with a retentive memory, will rattle off
a problem in mathematics, can receive little benefit from
this gift of memory, unl:ss the practical application of a
problem to things in life is explained to him. His
school mate, less gifted perhaps, although unable to
commit to memory the exact words of a problem or rule,
will, when its practical application is explained to him,
| bear it on his mind, and perhaps never forget it, and
eventually, under practical illustration and practica
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training, far outstrip in knowledge more gifted bof®
It is in the early dawn of life that children imbibe &
taste for certain studies, which, if encouraged, and m 0
plain to their comprehension, stimulates them to th®
desire to learn, and the facility with which they 86°
obstruse studies practically applied, goes a great way ¥
remove their dryness, so that eventually, instead ©
feeling a disgust for study which they can never
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thoroughly comprehend the use of, a thirst for informa” ¥

tion grows upon them. But let a boy he simply told by
his master that learning by heart of certain rules 8%

certain studies will be of service to him in after-life, a1

do not expliin to him at the moment for what purpo®
and how they will be of service, he soon grows weary Qf
school, and leaves it without a desire to improve

mind by after-self-study in those subjects, because be §
never was taught their practical bearing in the trade 1° §

has adopted.

The term practical training, apart from practical teach” f-

ing, has a much wider meaning than generally uqder
stood, and it will be well to inquire the meaning 8}79‘;
by Webster to the word. First—What means practwﬂl

and, second—What is training? Under the first mes®

ing a man may be a practical builder, that is, having *

practical knowledge of his trade, and yet not be a pré® k.

tical man in another sense; that is, he may not
capable of turning things readily to some use or accoun®
nor will he waste time and money in endeavouring
turn to use or account things which are practically 1:;
possible, as, for instance, endeavouring to extract me
from a rock which contains small particles of it,
which, when extracted, would not be worth half the 00“
of the labour expended. This is an instance in wh¥
so much money has been uselessly expended in Can
When the late Sir William Logan, as a practical geol
gist, positively asserted that the copper in the A
mine would terminate in a pocket, only one or two P
sons connected with the mine could be brought to re
the truth of his assertion ; but those two were, in the
end, the only persons who made money out of the tr8
action.  The practical man would scarcely be gut
of the folly of attempting to do that which his expene_“g
had taught him would be futile, but the unpract!
man would run the risk, and only know the result whep
he had sunk his money in it. .
Many mechanics having good practical knowledge n
the first sense of the word, have come to us with inve®’
tions to patent for them, which have never been of 3”!
practical utility, simply because they had had no practt
cal training in the working of their invention. §
they had experience beforehand, the unpractical use °

it would have been foreseen. Now, as an instance Of.a 8

practical invention, we may mention that of Howe !
putting the eye of his needle in the point,; he thus
dered a sewing machine possible and practical ;

als0

that of Lyall, in carrying his loom shuttle by fri
rollers (instead of batting it through), thereby rende o
it possible and practical to weave a fabric of almost &

limited width. There is also another definition of :i]:; !

word practical given by Webster : “ Evincing prac
or skill "—that is as a practical man, one who is alwal®
ready to solve new difficulties as presented. Of ¥
class we may mention the sailor who, when the POP°°’
workmen were raising to its place the obelisk of Ros
and the tackle proved insufficient or ill-calculated, "3
out “Wet the ropes!” and by the contraction
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g:z“d to be crowned with success a task which had
wherwlse failed. Also, in another instance of the sailor
0 flew a kite over the top of Pompey’s Pillar, by which

%ans paity of British officers succeeded in getting a

r -
hil:je over the top, and climbing up, discovered that it
; iml"nCe been surmounted by a statue. It is the prac-
. ma

s gD who, when a gaping wound in an arm or leg
,,ep“mllg out the life-blood at a rate which blanches
hig 1 ¢eks of other and less practical bystanders, places
Knoty, umh on the artery and directs the applying of a

, ed handkerchief as a tourniguet above the wound,
ereby saves a life. It is the practical man who

4 prompt emetic in a case of poisoning, never at a
: ‘~‘theso lfmg as there is warm water, or any of the dozen
? “'her things to be had. It was the practical worman who,
? ’*\van threatened with a watery grave by means of the
‘ h%mplng of a boat in a storm, put her fegt in the bottomn
‘f Knpps of her crinoline, and made the skirts a buoy to
L i ni;Ort her instead of a weight to drag her down. It
R slig ® practical person who is ready to voll in . woollen
Or coat the terror-stricken woman or child whose

S have caught fire. lt is not, “ mere presence of
that leads or permits one to do these things in

i of mrgency_ Any phlegmatic person may hive pres-nee
- '“m:}:nd ; but unless he is practical, absence of body is
better in case of danger, and just as zood in othery’

; gives

&

g ; , :
iy d. g i~ the practical man who can rig up a tool to
i, : Special and unexpected work in a country town, or,

whe Beighbouring whatt, co repair a disabled stwiunbult ;
v, M0 splice, when snapped, the heavy shatt of au
i an Steawer ; the practicil general who always feeds
i T@y when on : march, and allows no rivers to block
4 bﬁdg?gfe-\'b‘, if he can make a poutvon or vther temporary

NOW
g Te

g ey
"Teticq)
3‘1‘ hig

» In contradistinction to the practical person, let
some of the unpractical people. It is the un
i person who spends his own time and subsfance
o heighbours’ in seeking after perpetual motion,
<.\,l’ 0 othey words, making a machine to run itseif, and
. Ppl_y the nower lost through friction. Another un-
il‘net'lcal. person is the one who places four turbines in a
map 120ntal to get out of the second, third and fourth
ing t{:: wuch power as the first developed, while clfxiur
ih t the tirst utilizes or developes 80 per cent. of the
ret‘?ﬂl vower, It is unpractici] to drive a nail in
N l.“'“}h the wedge end lengthwise of the grain, so as
- He Ps"', Instead of crosswise, su as to ent and penetrate.
' blag Unpractical who bleeds to death when cobwebs are
whe to staunch the blood. It was a practical monkey
e wh_ell tied by the collar by a rope just too short to
“bag Im to lay hands on the mantel ornaments,
en, ‘;‘,1 up” at the coveted treasures and deftly removed
who g ith his hind feet ; it was not a practical master
-p'inte:i the tying, nor was it a practical woman who
“hep, 4 her collar steps from top downwards, and found
3 Lrisoner. .
pmizalfol"egoing are familiar instances of what is
tieg) +o 80d what is not, and will show that to be prac-
‘J'lldgm‘mplies keen perception, retentive memory, good
' Prog, :l:ét'the facility of combination and cool and
ion,
“hmyl W“ebeter we further find that practical training
ik . T0 teach and form by practice;” *to exer-
It he Necessity of practical training is obvious
: of th:us time, money, lives, materiai.  The application

e
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trade, but to all ; it is applicable to man, woman, boy,
girl, father, mother, child. There is millions in it to
the professional man, farmer, miner, laborer, artisan. It
is of equal advantage to the employer and the employed.
It has been the saving of nations, and the want of it
has been the discomfort of others—as in the case of the
late Franco-German war, in which the practical training
of the German nation gave them the advantage. Then
why should that system of education which makes one
nation the vanquisher of another, equally powerful in
numbers, be almost ignored in our public schools?
“ Practice makes perfect,” it has been wisely said, but it
; does more. Practice in one occupation not only gives
| deftness, readiness, neatness and strength in execution
in one line, but it gives the power of new conception, of
invention and application.

Let it not be supposed for one moment that in ad-
vocating the necessity of practical training afterwards,
that we ignore theoretical teaching, or we advocate a re-
duction or change in the usnal course of school studies
to those whose pareuts desire their children to follow up,
but there is a class, and a numerous class, who leave
school with a mere superficial knowledge of the higher
studies which is su very superficial as to be of no practical
use to them iu after-life—1in fact time lost never to be
recalled ; when, had they been permitted to devot: the
time engaged in endeavoring to learn a smattering of
classies, or the higher hranches of mathematies, to prac-
tical suhjects of serviee to thein in auy mechanical trade,
or in agricuttnral pursuits, the advantage to them and
the community would be tentold.  We feel that the pre-
sent systemn of  public schosl edueation in Canada
requires i tadicu reform, and that it is not adaptel to
the mass of the ehildren who receive their education at
the public schools.

By practical training, in coutradistinction to practieal
teaching, we mean w~efwl training, after leaving school,
from books, from observation, from self-culture, and the
exereise of our reasoning powers ; such training, in fact,

Words is not to be restricted to any particular | all public schools.

would, if taught, save mauny from losing money, time,
patienc , an:l even senses, in seeking to do impossibili-
ties, or losing themselves in a net work of absurdities,
without any regard to fixed rules and laws, and which
they could have thought out in a common s:nse way, or
red in any common sense book.

Practical training, therctore, means usetul training
after leaving ~chool or college, from books, from practice,
from observation, and, particularly, from self-culture.
The mechanic who cannot make working drawings as
well as work tfrom them is at a disadvantage. The
architect who can draw a chase and beautiful design of
building, without being able to carry out his work in all
its details, to supply the workiug drawings, to know
when the work is properly executed, and have a practi-
cal knowledge of construction, is, in reality, but a mere
draughtsman. The inventor who cannot put his
thoughts in lines, loses half the value of his invention.
The man of general practical information always com-
mands a higher salary than his equal in all other respects,
and the man who only knows one thing can never im-
prove or increase his knowledge nor apply it, save in one
way. The man with practical training will save money
for his employer, receive promotion in his liue, and may
eventually become an employer himself. Practical
teaching in the first place should ha made com*nl-ory in
Every school teacher should be able
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practically to illustrate, were illustration necessary and
useful, every subject he or she teaches. Practical train-
ing should be taken into consideration by the Govern-
ment, by forming training schools in the principal cities
of the Dominion. It should receive also every encourage-
ment from the public. Is not the lesson taught to us
by the exhibition of arts and manufactures which have
been exposed in Europe and America for the last thirty
years an encouragement ? Have they not shown the wor-
derful results of the system of technical schools in
Europe? And are they not well worth learning? Why
should not we endeavour to afford to ourartisans the ad-
vantages offered by foreign governmeonts to their people,
and by the Guilds of Loundon,in particular, to the Eng-
lish people? These Guilds having nobly contributed
large sums of money to the formation of technical
schools, and the promotion of practical training, they
waited not for the initiative to be taken by the govern-
ment on a matter in which the industries of the country
were in peril if she fell behindhand in the march of im-
provements. Let each parent encourage home study,
and insist upon their children being taught thoroughness
and not a smattering of a varicty of subjects of little prac-
tical utility to the mass. The Royal families of England
and (ermany have their children taught trades for two-
fold reasons, and many English noblemen excell in art

there are many in Canada, from a faulty education, who
are foolish enough to consider that such work is lowering
to their social status. Is it not time that we grew wiser,
and that such false pride and ignorance were dissipated }

THE KANSAS WHIRLWINDS.

On the evening of Mgy 30, a severe storm swept over portions
of Kansas, Nebraska and Missouri, developing locally two or
more whirlwinds of limited scope,—but of terrific violence.
The severest of these appears to have farmed on the Salina river,
Kansas, crogsing the country to Solomon river, then northeast.
ward into Nebraska. Much of the country traversed has been
but recently settled, and in the absence of complete telegraphic
communication, it is impossible to form a connected idea of the
course of either of the whirls, or te gain any definite idea of the
destruction wrought by them. Forfy or fifty persons are reported
killed and wounded ; aud many houses were wrecked at points
80 sitnated as to make it certain that no single whirlwind could
have done all the mischief. Even where a definite line of disas-
ter can be traced on the map, it takes a curiously zig-zag direc-
tion ; and local reports describe the main course as having been
diversified by many remarkabl2 loops and curves.

1n their general features, the whirls substantially repeat those
of the whirlwind that wrecked the town of Richmond, Mo., just
a year before. There was the same sort of funuel-shaped cloud,
with its temific rotary wotion and irresistible suction, sweeping
across the country with a writhing motion, leaving in its track a
looped and sinuous line of ruin and death. Whatever came
within its range was lifted bodily, torn to pieces, and scattered
breadeust over the country.  Nothing was blown down ; every-
thiug was twisted and whirled into promiscuous ruin. Horses,
cattle uz:} hogs were caught up and carried to considerable dis-
tauces, tnen thrown aside, crushed often into shapeless masses.
! 1o some viaces the track would be straight and narrow ; at

others the terrible meteor would sway from side to side, leaving
a belt of partial destruction halfa mif; wide, with here and there
a section eatively unharmed, perhaps an island-like space in a
toop of cowplete devastation.” In one of these loops, it is said, a
house remains undisturbed, though the terrible whirl passed
closely all sround it.

Mr. Davidson, un American Artist, has had the good fortune
to witness one or more of these unweloome visitants, without
experienciug their immediate effect. It is impossible for the
most lively imagination, uninstructed by actual observation or
experience, to form any adequate idea of whirling storms.
Ths forward motion of the whirl may be not more rapid
than that of a stiff breeze; yet the actual speed of the wind

working, designing, engraving, mechanics, &c., and yet’

in the whirl would seem to be immeasurably great. It ¥
impossible to estimate the resistless yiolence of the air mov¥®
ment at such times. Houses are swept up like straws, hea?y
wagons and machinery are crushed and carried for long d‘;‘
tances, and the toughest trees are twisted off like reeds. T
electrical action in connection with these murderous whirls 3
naturally excessive, but the immediate rainfall is apt to
siight.—Scicntific American.

—————————

HYPOSULPHITE OF SODA IN ERYSIPELAS.

Anthony’s Bulletin contains the following concerning the
hyposulphite of soda as & remedy for erysipelus : ¢ When e\'Y‘i(i ]
pelas proceeds from a wound, it is more delicate to manage, 3"
requires the best surgical skill ; but when it is of the milder for®
on the outside skin in the face or any other part of the bod¥s
proceed as follows : Take of hyposulphite of soda any quantit:
and make a saturated solution in & bottle of any convenient
—six, eight, or ten ounces. If the individual is a strong, hea
map, and the disease has a good start, give your patient 0P
tahlespoonful every hour for twelve hours; then decrease
dose, as the benefits become manifest, say once in three how™
It may cause diarrhea ; but never mind, it will destroy 83
febrile symptoins. Twenty-four hours is generally sufficien

roduce a decided change for the better, unless it has six or €
ay$’ start, in which case it will take longer. The results
nerally so wonderful that I have never known the remedyt‘:
ail. With au old person you may substitate a teaspoonful &

tablespoonful, and once every two hours. You may put t‘f";
down : that the sooner you can get a good quality of the 8¢
solution into the body, the sooner the troubls will be over:
Now, for an outward application : use equal parts of the 8¢
solution and glycerine ; saturate cotton flannel with the abo¥®
and lay on the part affected. Eat simple food—avoid all exciti®
food and driuk ; farinaceous diet is absolutely necessary. If Y "
can bathe the part affected with the above solution, do so; the
lay on the saturated cotton. o

“ Hypo is equally as efficacious in any poisons from insects ¢
vegetables ; old wounds in sores are heales by washing the 1y
in a solution of soda. It is also good in typhoid fever, carefu
administered. .

‘“ Now, if a person has a form of erysipelas that is not 80,5,
cided, but (say) chronic, let him take a teaspoonful every D‘Sht
of the solution, and the disease will be entirely removed, ifkePn
up for a month. The disease seldlom or never attacksa pers®
the second time when cradicated by the soda treatment.”

FOOD AND DIGESTION.

In a lecture before the Workingmen’s Lyceum, Dr. 598“;:
spoke as follows of food : ** Au ordinary meal is generally of
posed of five ingredients—animal or nitrogenous tood, starc ';bl’
sweet food, watery vegetables, beverages and condiments. 1.
food when digested is taken into the system by blood V?”ew
For persons, and especially for workingmen, in this clim®,
meats are the most easily digested, and at the san.e time aré
most nourishing food. Tripe is the easiest and pork the b o the

to digest. Among vegetables, rice and boiled cabbage 879, "
extremes. Anything that is bofled in fat is extremely ind‘g“d
tible. Milk contains the five ingredieuts referred to aboves

so is really ‘all-sufficient.” Mothers make a great mistak:chy
trying to induce iufants under two years of age to eat &9 by
food, for therois no alkaline fluid in the stomach of an infant
which the starch can be changed to sugar, and so infused }
the system. It has been estimated that a man working 18 /¢
open air daily needs 15 ounces of meat, 18 ounces of bread, .3* nt
butter or fat, and 51 of water. 1 agree with many eml“:be
chemists who have proved that alcoholic drinks are an ai 0
system in retarding the waste of tissues. So, too, for the B ¢
reason, 1 regard tea and coffee as nourishing. An exceflﬂ
starchy food is to be carefully avoided. Men who handle ¢he
ought to abstain from alcohol, for if too much is #sket "y,
kidoeys, which throw off the poison of the lead, are e
become diseased.” —
Nature has supplied an infinite variety of food to suit ¢ o
taste and the gratifications of every stomach. ¢ What 18,
man’s meat is another man’s poison,” is an old and true 88

The whole of good health may be concentrated invthfuﬁ of
what agrees with you.” Vola™. .
Yo, No phyw”n

observation to *“eat onl
information can give no better or other advice.
can prescribe a more efficacious remedy.

—




"Ptember, 1879.)

THE SCIENTIFIC CANADIAN.

Wiy .

"mu
~ iy,
. Uiinigy,

! nm gL
i : i

-
un\mml b R

\ \?

= '. v : \ * N k;
X e i . . o)
A M e———— T e |4 I = N
\\T\" I N
= | . G ]

R UTTRNET

NIRENYY
L

[N

i 4
HIt, =

o] s
f ,vvu!n
e W i

':!‘ |II|H|" (G

TORONTO.—CUSTOM HOUSE.




262
.

e e

THE EDDYSTONE LIGHTHOUSE.

In the English Channel, fourteen miles sonth-southwest of
the port of Plymouth, and twelve aud a halt from Rame Head,
stand the Eddystone Rocks, a cluster of twenty-three gneiss
rocks about 650 feet long from north to south, spurs and
detached reefs covering about the same distance from east to
west. They are alinost in the line which joins the Start and
Lizard points, and in the fair-way of all vessels coasting the
southern shore of England. So exposed are they to the ocean
swell from all the south and west, that even in comparatively
calin weather the waves go raging and thundering over their
ledgrs, and their name indicates the incessant swirl of the deep
about them. Excursion steamers run there often during the
cummer, but rarely land their passengers. On these rocks three
light-houses have beeu built in the last hundred and eighty
years, since Europe became civilized enough to make such works
practicable. Henry Winstunley, a retired London mervcer, was
the architect of the first, which was began in 1696 and com-
pleted in 1699. He had such a taste for mechanics—for the
bizarre in mechanics, that is—as Robert Houdin displayed =o
ingeniously iu his villa uear Paris, to the consternation of all his
acquaintances, and awused his leisure at Littlebury, where he
lived, by constructing chairs which tolded their arms round
those who sat dowu on them and held them prisoners, though
less cruelly than the maiden statue filled with knives at Baden,
and by arranging an innocent slipper in the middie of a room,
which, when the unwary visitor paid it the passing tribate of a
kick, caused a frightful ghost to start up from the tioor. The
idea of his light house was suggested to him by a picture of a
Chinese pagoda, and he built it of wood, in a polygonal shape,

a'vat a hundred teet high, and set it upon « polygonal ston-

Lise twelve feet high and twenty-four feet in diameter. Its
fotm of course rendered it peculiarly liable to be swept away by
the waves, while its huge gables, vanes, cranes, and wooden
caundlesticks exposed it to the action of the wind. It was
gau lily ornamented with painted and gilded suus and com-
pasaes and mottoes, such as ** Post fenebras Lux,’” * Pax in
Bello,” and, ““ Glory be to God,” and to protect its oceupants
against the attacks of toreizu enemies, Frenchmen, Dutchmen,
Spaniards or Turks, there was a platformt from which, by means
of a mavable shoot, nasses of rock could be hurled upon
assailants.  There was o kitehen, accommodation for the
Keepers, o state parlor carved and punted, with « chimney, two
closets, «nd two windows giving upon u spacious baleonv, and «
splendid bed-chamber richly zilded and painted.  Winstanley iz
represented in an engravin: ot this hght-house (which was vii-
tually a huge cockney summer-house set on stilts) as tishing out
ot the parlor window. Engueers and seientific men even then
kinw that he was mad, and warned bim that the strueture was
a cad-house, but to no effece He insisted on sponding a por-
tion of his timie in it as a point of honor, and declared his
anxiety to *“he in it during the greatest storm that ever blew
under the face of heaven.””  His wish was grititied, He had
visited it in November, 1703, to supermtend sowe repars when
what is ranembered stitl as the ¢ Great Storn 7 burst over the
Euglish cousts, the ever-memorable tempest which destroyed
many of Str Cloudesley Shovei’s vessels then in the Downs,
unroofed half of London, and tuspived Mr. Addison, then * dis-
tressed by indigenee,” to compare the Duke of Marlborough, at
Blenheim, with the angel riding in the whirlwind and directing
the storm, a simile which carned for its author the Commis.
sionership of Appeals. When the sun rose on the 27th ..ovem-
ber there was no vestige of the pagoda to be seen, sud with it
Winstanley aud his five men lhad been swept away.

In 1706 the erection of the secoud light-liouse was hegun at the
expense of another Loudon silk mercer, Mr. John Rudyerd. It
was completed in 1709, aud was a very creditable piece of
engineering. In form it was the frustum of a circular cone.
For twenty-seven feet it was nearly »olid, tle filling consisting
of courses of cut-stone alternating with courses of squared tim-
ber, the outside casing l}eing of seventy-two oak posts fastened
into the rock by hiavy irons let into lewis holes, this being the
first recorded application of the lewis for this use. The tower
stood till the night of December 8, 1755, when it caught fire in
the lantern and was destroyed. The keepers had to retreat from
room to room as the fire gained till they reached the rock. For
a wonder the weather was calm enough to admit of a boat land-
ing in the morning and takiog them off. Mr. John Smeaton
was selected to build the third light-house, the type of all struc-
tres of the kind that have since been crected. " His studies of
wave action convineed Jom that 1o vutiding can stand the con-
tinuwous shoch of wave after wave if the blocks are merely laid
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one upon the other'as in ordinary masonry, so he set him.self ”
make a tower which should be practically a mounolithic P:;
longation of, and so be equally stable with, the rock benest;
He took stone for his material, and for the lines of his m”df
measurements of the proportions of the trunks of the old oaks ‘”
Windsor Forest. The general form of the *‘deep-sea lamP
post” is ““the frustum of a solid of revolution formed
revolving a vertical plane bounded on one side by a concd
curve around a vertical axis.” It was built of large bloc a
weighing from a ton to a couple of tons of the strongest Portla
oblite, cased in granite, the expense of using nothing but gras! od
being thought too great. The stoues of each course were joiB
by dovetailing, and the courses were connected by stone dowe
and the upper surface of the Jock was cut in horizontal b
‘he combinations devised for obtaining the greatest strel{gth ry'
dovetailing, dowelling, cramnping, and the use of hydraulic mo
tar have never been surpassed ; indeed Smeaton’s discovery '
been callel ‘“a revolution in architecture as great as th"
effected by the use of the keystone in the arch, or thé introdu®
tion of the iron girder in buildings of the Italian style.” f
diameter of the lower partial course of masonry is 32 teet, that °
the lowest entire course 26 feet. To a height of 35 f"e'h‘e
is solid ; the whole height of the masoury ix 77 feet. Under ¥
coping the course is 16 feet in diameter; the tower is 88
monnted by a parapet wall 6§ feet high and 8% feet in intert
diameter. There are four roons, one above the other, and at o
top u gallery and the lantern. The stone floors are flat a‘{“’;’s
and concave below, and are kept from pressing against the st
of the building Ly a chain let into the walls. The light-'h"“'c
was begun on the 2nd of April, 1757, and wheu it was tinishe®
August 24, 17569, Smeaton ~aid that nothing but an earthqu#
could destroy it. .

And vet this pleadid tower had one fatal faul
strong ' The waves have smitten it in vain—the keepers say
each blow sounds like & cannot-shot, and the ligithouse vikrah”
hike the trunk of a win-l-shaken tree as the waves actually Over'
leap the lantern, and the only aceident in its history was d’
burning of the wanden part of the structure in 1770, [t st80 0
on an irregular shaped crag, the House Rock, the upper 5““""")0
of which more or less overhangs its a:tual foundations, an t "
wives have gradually undermined this precipitous sul;m&"'“i
wall 1 alL the same time so wolid is the light-house that
has piayel the part of o rigid erowbir thrus: into the rock “."n
violently worked to and fro, creating tissures iu the foundat‘?u
erag: it has been an immense lever, and sooner or late? wi
break or pry off the rock and tumble with it into the \vav‘;,’;
In 1830, and again iy 1865, ivon bands were introduced into t”
interior o the superior portion ; part of the projecting crag ‘e
eat away to lessen the leverage of the water, and the UO’";I
which Sweaton placed near the top, petly for ornament, par {
to procect the antern, was bevelled off, bat all v vain, ant .
fine old monument of engiteering skill was ¢omdemned. r“"o
aiready, rdeed; on the 3id of February, 1369, und on the 91‘?‘1“
October, 1878, 1t hus been veported as destroyed. The B is,’
Brethren ot the Trinity Bourd have now prepared a !ight‘Sh‘]“’
whicir ean be moared elose )yy, shouid the present 3tfucz
tuinble e tiie new one is completed. - Erehang:.
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CENTRIFUGAL FORCE AND FLY-WHEELS.
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It is not aiways that practical men are willing to adm
value and importauce of scientific knowledge as regulating
operations and accidents of a workshop.
cident of the kind that forced itself upon our netice, 88Y

the

Ty |

loreign contewporary, a few days back. A large pulley or ™ i N

three feet in diameter, and very wide, was split ucross it8 sced
by carelessness in unloading ; at the same time it was notl i
that two of the arms out of six were cracked by contractio®
cooling. In order, however, to save expense it was propos
patch the broken rim of the pulley with wrought-iron
which was done.  Per se, the iron plates were stronger that
original casting, but the whole weight of the patch amount? 400
about 15 pounds. As the pulley revolved at the rate of
revolutions a minute, this unbalanced weight on the rim

by calculation as much as 74 cwt. radial force outwards. .
scientific result was brought to the knowledge of the prac
men, but they could not see why the pulley would not do iley
well if the patch was as strong as the rest of the rim. The l.’:mg
was accordingly run under protest, and harlly had the max! ight
speed Lees: attained befove the pulley flew in pieces, and ':ﬁh,
have been dangerous to life and limb. The pulley, undl’“gy t{,

: broke, as above indicated, by centrifugal force, which,
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W::}:nced patch of 15 pounds, caused a breaking radial pressure
ewt e upon the broken rim at the position of the patch of 74

_euol',m his was quite sufficient to break the rim outward with

t‘°“8 force, so that the pieces flew about the shop like frag-

m%beOfa bursting shell. It will be well for machinists to re-

Whee T this incident when they have occasion to repair fly-
. S.—S8cientific American. ‘

ENORMOUS POWER REQUIRED FOR ELECTRIC LIGHT.

un‘:.twlt_hstanding all the claims about the economy of electric
: Wation, it appears that it is hy no means cheap after all,
thag o0 the contrary, highly expensive. It has often struck us
evoly; ¢ power driving the magneto-electric machines used for
only 8 this light was much greater than represented ; one had
digey, _Make an estimate by the combined consideration of the
8103 of the belt used and its velocity, also of the furnace
elogy @ furnish the steam. Last winter, in order to furnish ‘two
~kan° lights outside the Roman Catholic Cathedral in New
_topg,” JUite a large fire was re(ﬁuired under a good sized boiler,
“Woglg 10g an amount of coal, which, if converted into gas,
a, have been sufficient to feed gas jets by the hundred. The
Logg f“ been observed in Paris; the furnishing of light for
f?""‘” et length of streets required an engine of 20 horse-
oot of 80 that in order to furnish electric light for the 550,800
A 8treets in Paris it would require a motive force of more
Poy.290,000 horses, which is more than double the power em-
\Milgy . 10 all the industries in Paris and the departments for 100
i st.‘;:o}md, taken together.
i Wigeq Atics show that for every 1,000 cubic feet of con-
iYagg h“l the streets of Paris, 9,000 cabic feet are burned in pri-
iy, 10U8es, churches, hotels, operas, gardens and places of
Ao ent ; go that in order to furnish light for all would require
onl 4o £ 1,000,000 horses ; taking the average consumption of
3,000 0"’03 Ibs. per hour for every horse-power, it would require
{Powe, 00 pounds, or 1,500 tons of coal per hour to furnish the
Such, Tequired to develop illumination by electricity. After
Xpoeés holders of gas stock may feel easier.

——— P e

RESERVIN EOPATRA’S NEEDLE.

: Tg:hl‘ondqn Metropulitan Board of Works recently took in
by S € subject of preserving their Cleopatra’s Needle, which
%nmt“’?d 80 much trouble to float to its destination. After
Brgy :2tion with experts it was decided to grant to one Henry
lol“tioms the job of cleaning and coating the monolith with a
Q!l of his own invention.
exhet:@'%t, says the T'imes, has exceeded the most sanguine
Ragjeq ions_of the Board of Works. In operating upon the
LY 1 r. Browning first gave it a thorough cleansing, remov-
lady, the sooty and greasy matter from the sueface, and
) 1t with his invisible preservative solution. The effect
°hi,ge]e dn to give a freshness to the granite as if only just
‘in&th from the rock, retaining the original color, disclos-
ik o rev Several veins, the white spar shining in the sun’s rays
me;]y'st",ls, and exhibiting the polished portions as they for-
fhiero ]en’?ted. More than this, the ¢ intaglio,” or the
. fypblc engravings, come out far more pointedly than
di'ﬁn’ and the injuries the stone has received are now plainly
iwe]) ;Ruishable from the hieroglyphics. The solution soaks
. ud t"’ the pores of the granite, and the best authorities con-
-lm%ﬂ]itht it will have the effect of thoroughly preserving the
. for centuries yet to come.

- © e O
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: AND ErecTricrry.-—After a full survey of the field, the
B

8
r zvork Times concludes that gas companies have been driven
tin b €Iy stronghold except that of purely domestic illumina-
he !‘eyt}:he electric light, and that they may be driven from that
i \ng ¢, Year 1879 closes, There are four electric lamps claim-
: H°lcoml§;et the conditions of subdivision, namely, Edison’s,
m"hod 8, Werdermann’s and Fuller’s, with one comprehensive
iy, t‘l;f snbdivision, D’ ivernois’, and one double-circuit gen-
Ditteq t at of Mr, Keith. Neither of these has yet been sub-
: f‘cto,.y o tﬁﬂt on a comprehensive scale, but all have done satis-
- hag b‘ew"k in the laboratory, and one of them, Werdermaun's,
-hg},m, M tested in out-door experiments equivalent to street
} 204 8 We have already referred to the fact that electricity
S are 1ot exclusives. A more perfect system of illumina-
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€ introduced, and gus find other und more appropriate :
. 82 a means of illumination, as cooking, heating, ete. therefore, much the cheaper metal for lightmug rods.

THE WORLD'S COMMERCE.

Dr. Neuman, of Stuttgart, Germany, has completed a book on
the subject of the world’s commerce, upon which he has bestowed
a great deal of labor, and which covers the subject very fully.
He puts down the total wealth of Great Britain at $4,600,000,000,
with an average yearly increase of over $125,000,000. The grain
trade, or rather that part of it exported, which, of course, is but
small compared with the whole, proves a teuth part of the iuter-
national commerce of the world. The coal production he esti-
mates at nearly 300,000,000 tons; it has doubled since 1860.
Nearly 14,000,000 tons of iron are manufactured yearly, though
the industry is comparatively in its infancy. The consumption
of iron is yet less than one pound per annum for the majority of
the inhabitants of the world. Such countries as Russia use up
10 pounds of iron per head per annum.

he imports and exports of each country may be stated in
round numbers as follows :—

Millions. Millions.
Great Britain........... Ceeer e 3,260
Germany .....oveeeivee.nnn veveees.. 1,600
France ........ceevmvienenennnnnnn. 1,520
Balance of Europe....... erereaneens 3,600
United States........oovevveenn vunn 1,090
Brazil.. co.ooiveviiiieneniiiiaens, 210
Canada...... S 180
Balance of America.................. 620— 2,100
British India ....... P [N 470
Chin8..oveeireneinneiinnninnunans 230
Japan................. e 70
Balance of Asia........ eretseaesess  340— 1,140
Australia................. e vee.. 480
Afrien...... ...l Ceebe e, 800

The internal, however, is the great trade of the United States,
which, of course, does not at all appear in the above figures.

Scientific.

THEE TELEPHONE AN INSTRUMENT OF THE PRESENT. -

There are said to be about 30,000 telephones now in service in
this country, and only 500 in England—a fair sample of the
greater aickness of the younger country to adopt new inventions.

rof. Wm. Henry Preece, an eminent English electrician, re-
cently said he did not think that the telephone would be an in-
strument of the future, and be largely adopted by the public;
¢¢ for although it had been largely adopted in America, we had
not the same necessity for it, for we had a saperabundance of
messengers for all purposes, which the Americans had not.”— E..

Perhaps not. e must, however, give Prof. P. credit for his
foresight. The telephone, truly, will not be an instrument of
the future, because in this country, at least, it is an instrument
of the present, and as to England, refer to the tollowing :

Twelve sets of telephones have been sent out to Sir Garnet
Wolseley, for use at the seat of war in South Africa. The great
advantage of the telephone over the telegraph, is that the General
can carry on confidential talk with the officer at the distriet
statiou, or a soldier can creep out toward the enemy’s lines and
whisper back the information as to pesition. A fine wire—the
thinner the better—is all that is needed. This the sollier ¢ irries
on a reel upon his back—a mile weighing only a few pounds.
This will be the first time the telephone has been used as an in-
strument of warfare.

— et

Tacutyine Rops.—Mr. K. 8. Brough has been discussing, in
the Philosophical Magazine, the proper sectional areas of iron and
copper lightuing rods. So far as mere conductivity is concerned,
a comparatively thin wire of either metal would suffice for any
conductor ; but such a thin conductor would be dangerous, be-
cause it would be fused by a heavy discharge of lightuing. Iron
being more liable to be fused than copper, %&r. Brough sought to
determiune the relative sectional areas of rods of two metals, 50
that neither would be more liable to fuse Than the other. Ordin-
arily, it is stated that the iron rod should bave four times the l
sectional area of the copper rod. Mr. Brough shows that these
areas should be as eight to three ; or since the rods are invariably
made circular, and circular areas are to each other as the square
of their diameters, the diameters of iron and copprr rods of equal
effectiveness should be in the proportion of 1.63 to 1. Iron is,
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Artistic Brickwork.—Fig. 9.-—Entrance to the Morse Building.—Concluded from page 241.
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ARTISTIC BRICKWORK.
{ Concluded. )
t In

.o%F 18. 9 is shown in perspective the front entrance, which
iof ¢p.° °0 Nassau street, and which may be declared to be one
§'h°l° ost important features, artistically considered, in the
ia .ltzb'llldlng. In general appearance it is very imposing, and
Wicy Bother in keeping with the structure of which it is so con-
;1ta g, U8 & part. Terra-cotta forms have been used sparingly in
' fingys P2ils, as mey be seen by inspection of the engraving; the
| Toggty,. 0¥ the pediment, the capitals to the pilasters, and the
i 8 being of this material.

+ Whigy 18. 10 is shown a detail of the arches in the basement, of
9 Mention has already been made. Figs. 12, 17 and 18 show

: od views of the molded brick of which the basement srches
| Comstructed,

Fig. 12.—Enlarged View
of Brick No. 18,
in Fig. 10.

- |
Py, 11 ~—Enlarged View
of Brick No. 22,
! in Fig. 15.
:‘I'hl:igmu shows the first-story arches, also before mentioned.
the )0 this story is formed by means of a terra-cotta tiling,
taily ¢ oF member of which is molded to form a drip. The de-
Qin Figs he molded brick used in the first-story arches are shown
| W11, 14, 16 and 19.
' have mentioned that the building is fire-proof. The gen-
' ﬁet,%""tmetion being of brick, far teward rendering thisa
Loy rather & mere name. In the construction of the floors,
*Bloy Seaums, spanned by corrugated iron arches, have been em-
m'ﬂThe.re is little in the building to be burned in case a

 Nepe.20uld originate in any part of it, While its solid brick walls,
:ml“he it from adjacent buildings, will resist any fire which

Artistic Brickwork.—Fig. 10.— Detail of the Basement Story of the New Morse Building.—Scale } Inch to the Foot.
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Avtistic Brickwork.—Fig. 13.  Artistic Brickwork.— Fig. 14,

Enlarged View of Brick No. 7. Enlarged View of Brick No. 50,
in Fig, 15,

of cement, upon which are bedded flat, vitrified tile. A bonfire
might be lighted upon this roof without endangering the build.
ing in the least,

Concerning the use of molded bricks in connection with this
building, one of our daily contemporaries says : **There are few
cases, for instance, in New York, in which molded bricks have
been used at all, in which they have not been so intemperataly
used as to mar the effect of the building they were meant to
beautify. The use of them in this building as the modeling of
the openings of the basement and the first story, in which they
are chiefly employed, is positively delightful. It is clear that
they have been used, not because the designer was anxious to
introduce molded bricks, as commonly appears to be the case,
but because he found them necessary to carry out his design.’’
The same writer continues: ‘‘ The same is true of the use of
black bricks, generally employed merely for variety, and o either
ineffective or 5istmcting, but here intelligibly to express or de.
fine an arch, to emphasize a nee@fu] line, or to add vigor to s
springer, and consequently effective.”

We have already mentioned that the molded brick wsed in
the construction of this building were furnished by the Peerless
Brick Co., of Philadelphia. This company has given especial
attention to the problem of obtaining rich and durable celors in
brick, as ‘well as good quality in ornamental brick. We clip the
following from a recent Philadelphis paper :—

‘‘ The Peerless Company has revolutionized the manufacture
of bricks, and has gone far toward effecting a welcome revolution
in brick architecture, not alone by the infinite variety of shapes
and excellence of finish which the company imparts to the bricks
it turns out, but also by reason of the of their color. It
is, doubtless, owing to the impossibility which architects have

d
Nof, H‘: be kindled against it. Iron beams are used in the
I\\ corrugated iron arches are covered by a heavy layer

heretofore found of gotting rich and lasting shades in vari-colored

e
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bricks, that a brick building up to this time has meant invari-
ably a dull red pile, unrelieved by any other tiut except in occa-
sional instances, and then by the intioduction of a white that
would turn green, or a black that was not black when viewed
from certain angles. George E. Street, one of the ablest writers
of the age on art and architecture, says: ‘At the present day
there is, I think, absolutely nv one point in which we fail so
much, and about which the world in general has so little teeling,
as that of color. Our buildings are, in nine cases out of ten,
cold, colorless, insigid academical studies, and our people have
no conception of the necessity of obtaining rich color’ And
again : ¢ Our buildings should, both oatside and inside, have had
some of that warmth which color only can give; they should
have enabled the educated eye to revel in bright tints of nature's
own formation, while to the uneducated eye they would have
afforded the best of all possible lessous, and by familiavizing it
with the proper combination of color and form, would have en-
abled it to appreciate it.” "

The Morse Building as it stands, independent of the gronnd,
has cost about $175,000, rendering it one of the cheapest build-
ings, all things considered, which have been evected iu this ety
since 1861. It will, no doubt, prove a profitable investment to

its owners, while being a characteristic example of new ideas in

the constinction ot oftice buildings.

-t - —
UTILIZING IRON AND STEEL SHEARINGS.

Thin shearings, or pieces of iron or steel—such, for example,
| as the scrap from cutting iron sheets for tin-plate making, and
from various other operations in which thin sheet iron or steel is
employed—are very frequently re-worked with other metal, either
in the puddling furnace or in the refining furnace. In some
cases the scrap is Ylaoed loose in the puddling or refining furnace,
but more commonly it is made into bundles. In any case the
binding only serves to keep the material together while heating
up, tor the Lundle then fule apart, allowing the metal to mix
with the remainder of the charge upon the bed or hearth of the
furnace. There is much loss in this process of re-working, 30
cwt. of this scrap not producing more than a ton of manufactured
metal.  According to the invention of Mr. J. H. Rogers, of
Llanelly, England, the shearings or waste pieces of thin iron or
steel are compacted together into musses or blocks, and these are
placed in a re-heating furnace, and, when heated to a proper
temperature, are consolidated under a steam bammer, or in any
other convenient wav. In this manner he can obtain a ton of
manufactured metal from 23 cwt. of shearings.  In order to form
the shearings or pieces of iron or steel into masses or blocks ready
for heuting, lie places them in a box or mold, and with a steam
press or other suitable machine he presses the contents of the
box or mold until a compact block is obtained. The mass thus
compacted is withdrawn from the box by an opeuing provided
for the purpose, and which is closed by a door while the material
is being molded. The compacting of the seraps is performed in
a eylinder or mold, wherein they can be compressed by a kiud of
steam hammer. ‘To discharge the molded mass, t.hs box is opened,
and by ineaus of » bar inserted at a suitable hole"it is forced out
in a condition to go into the re-heating furnace. 1n the furnace,
and in the subsequent haminering, the blocks or masses are
treated in the same way as piles or blooms.
P

TrLEPHONES WITHOUT DiaPHRAGMS.—M. Ader reports some
experimvnts confirmatory of the views of Du Moncel, upon tele-
phones without diaphragms. He lhas often observed that the
reproduction of words und sounds, which are occasioned by the

interruption of currents, can be made in these telephones with o |

different quality, and upon a higher or lower piteh, according to

the degree of tension which is given to the iron wite ; but if the

fundaniental sound of the wire 18 mufiled by holding 1t between
the fingers, the sounds which are reproduced become dull, a little
more teeble, and always in the same tone. He concludes from
his experiments, that the sounds which nre produced by a mag-
netic nucleus are probably the result of shortenings and length-
enin,ss of the wire, determined ‘Iy rupid mag“e[,izjng an'l de-
maguetizing, the molecular vibrations of the wmagnet producing
the effects cf the telephove, and the iroa diaphragn ouly streugth-
ening the vibrations, and rendering themn more sensible to the
enr by 1ts owu vibrations. We know it is possible to replace the
iron plate of the receiver by non-magnetic substances, as a plate
of copper, glass, wood, and even card-bourd. The magnet does
not exercise any particular action upon the diaphragm. The
mistake was nct in the fact but in the caus, the substance of
the diapbragws receiviug the molecular vibrations and commau-
nicatiug them to the ear.
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ROOM DECORATION.
By WiLL1aM Hobgsox.

1 am not astonished at the fact that many persons have grey | .
and white drawing-rooms, when 1 think of the hideous effects §%
sometimes shown me »as decorations, where, perhaps a P8 9
emerald green, a grey and a ghastly pink—the very pink ‘hao‘:
will not harmonize with the crude green in yuestion—are th
colors employed. The hideonsness of some decorations, w
called, is beyond expression, and white walls are infinitely Pf®" §:
ferable to su.-h.

A dining-room we generally make rather dark ; citrine, or bl‘:’ ]
of medium depth, and with greyish hue, looks well for the wells?
of a dining room, and a maroon dado is very suitable, The o®" §
blems of the feast—fish, birds, and beasts—may sometimes be in°,
corporated with the decorations of a dining-room with advah”;
tage. The effect of tightness is usually given to «lrawing-roo‘""

I think we generally make these rooms too light ; we give ¢

| them a coldmess which ix freezing, rather than that depth of 18

| which gives a snugness, and that cheer ulness which promo! '
! conversation. Furniture cannot look well against a very ligh
| wall, and aguiust this as a background every ohject seems et
i out with affencive sharpness and hartness,

Bedrooms wre arougly mude very light.  The decorations of #
bedroom shhuid Ve sovthing.  In the hour of sickness we all I b
this—it is not whiteness Lo duzzle that we want, it iy that whi¢
is soothing and which conduces to rest. There must be 8¢
absence of spots or specially attractive features from all good de-
coration, but in a bedroom this is especially necessary. o

A smoking-room, or ‘‘sanctum,” 1s the one room where 'o
may indulge in the grotesque and humorous, but the grotesq"
wust always be clever and vigorous. ’ )

In these days of competition, when the brain is very acti?®!
and the nerve force is kept for many hours together in cop“".’n
play, it is peculiarly desirable that our rooms be soothing !
effect and snug in appearance. If special richness is t0
indulged in, bestow it upon the library.

ON THE WOOD-WORK OF ROUMS.

1t the wood-work of a roomis simply varnished, or stﬂl‘:ﬁ
and varnished, then the decoration of the walls and ceiling ™ it
harmonise with it, for it is a tint we cannot alter ; if, howeven
is painted, then it can be colored as may be required. Wh‘u
ever acts as a frame to something clse is better darker the
that which it frames, or in some way stronger in eRe]
A cornice, ag the frame of a ceiling, should be stronge’.lh
effect than the ceiling; in like manner a skirting wi!
frames the floor should always be dark. I have never J
seen & room which was altogether satisfying to the &
where the skirting was light. 1 often make the sk!ft‘“g
black, but in this case 1 generally varnish t

2
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portion of it, yet leave parts ‘‘dead,” thus getting a8 ¢
trast between a bright and dead surface. 1 sometimes "; ¥ -
a few lines of color upon its mouldings, but I nevel ..
any way ornament it. It should be retiring yet bold in effe¢’ |
hence its treatmeut must be simple. If not black it may ot
brown, rich maroon, dark blue, or bronze green. A dark ¢ h
gives the idea of strength ; that portion of a wall on whid
weight appears especially to rest should be dark. it
I like to see the wood-work of a ronm generally of darker f
than the walls. A door should always be conspicuous. ﬂ"ﬂ
that a room almost invariably looks better when the doors :es
darker than the walls, and the advantage of dark archit™ . |
must be obvious to all who have tried them. e

A door sho%
rarely, if ever, be of the color of the wall, even if of darker ‘"’hé
this is a resort of those who cannot form a harmony wit ted
wall color. If a wall is citrine the door may be dark, low-t08 is
Antwerp blue, or it may be of u dark bronze green, but it b |
| case aline of red should be run arouud the inside of the “wfog i
 trave. If the wall is blue a dark orange-green will do well
the door, but a line of red round the door will improve it, oF i8¢
door mity be an orange-maroon. If the wall is bright turqu? s
in color the door way be indian-red (vermillion hrought *
l beautiful tertiary shade with ultramarine). These are
! illustrations of wumerous harmonious combinations whish
be wade, but they serve to show my meaning. on° |
T'e architraves of doors may often be varnished black, o € hi
sist in part of bright and in part of * dead” black ; if the are a
traves of the doors are black, one or two lines of color may be'dthc
upon them. Ifthe lives are very narrow, say 1.16 in. in #!
| they may be of the lightest colors; if broad, say £
| should be much subdued in tone, and hardly brighter
| than the color of the wall. | rarely find it necessary to dec®

meY |
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i the » nels of doors and shutters, and I never place ornaments on
uaj 8tyles.”" Ifan ornament is placed on a panel it is better
Baint or glightly heraldic in appearance. A monogram may iu
metecgses be applied to a door, but it must not be frequently

ON THE DECORATION OF WALLS.

| o Pe"h&pxz the best treatment of walls is that of arranging a dado
. i" them. Let  room be 12 ft. high ; the cornice will take
B ¢ 0% from the top of the wall, and the skirting will be 12 ins.
| i ™ the bottom. Let us now draw a line 3 ft. above the skirt-
Or a little over 4 ft. from the floor. The wall we make cream

or o, but the dado, a portion below the line, we paint maroon

| dag olate ; on this lower portion we place a pattern called o
n &l‘aﬂ A cream color wall comes well with a dark blue dado.

~018 case the blue should consist of ultramarine, with a little

! o Ite added to give # certain amount of neutrality ; a ceiling
well 0ok pure, a wall somewhat neutral. A citrine wall looks

lor ¥ith a dark blue dado; a grey blue wall of middle tint

o 8 well with a rich and sliﬁhtly orange maroon dado. Daday

tw o" t"l!van:tageously vary in height ; in some cases they may he
e hirds the height of a room. This gives quaiutness of
l\g?’ Dados may vary from 18 ins. to 7 ft. in height, accord-
mt"hclrcnmstances. A wall should never be divided iuto equal
d‘d: i,nthe more difficult to detect proportions the hetter. A

g twe] relation to a wall may he as four tn eleven, as se en 1o
{ Ve, aud so on, but not as three to six.

5] CORNICES.

7

Lt 8

,oll(?:thmg in the way of decoration is so difficult ay rightly to
‘ B cornice. Exch member occupies a particular place, aud
eve, 8 particular sectional form ; we have to color a cornice that
Wember shall appear to be in its proper position, and look
wm:t'!(actly what it really is. A cornice is the frame to the
fore lR' aud the uppermost boundary of a wall ; it should there.
a "¢ stronger in effect than the wall. 1t is also much smaller
mor;l‘ll‘auuty than either walls or ceilings ; it may therefore be
with lc()lory " in effect. Strong colors may generally be uscd
‘ ultra,m Vantage on a cornice, even pure vermillion, carmine and
g Martiue, © But with these colors it is often necessary to have
¢k paler, and somewhat grey, shade of blue, and it is geu-
wig &Vl Necessary to have also a soft shade of yellow (formed of
vhoy) ; chrome and white). Yellow is an advancing color, and
L ' t}lt?l.'efore be used in advancing or convex members. Red,
iF "ht:: 0T, i8 about stationary ; that is, a red object looks neither
A forg 1, "OF farther from us than it actually is ; it should there-
ligh Used chicfly on flat surfaces. It looks best in shades ; in
'“l'pte:: 18 too attmctivg. Blue is a recedil{g color, It is
“micul f?r hollows, as covings or concave mouldings. Now the
Nmbety In coloring « cornice rests in our haviog to render every
Tod,, T distinet, and in so modifying our yellows, blues and
tbey

g Whatever colors we employ, a8 to cause each sepurate
it 'iltyogppear to advance or recede to the exact extent that
0es.
bact : ornice is uucolored, it is often impossible to judge of its
gl .n;l shape, If there are flat members in a coruice of an
tiyy 0d & half or more in breadth, these may be enriched with
%o, Patterns in blue and white or red and white, or in any
cie emanded by the situation of the member; a coving, if
Rot ¢ Nty large, may be enriched. (‘are must always be taken
[ un:&use a cornice to look liney ; there must be a certain
Yarp,, l‘?f brefsdth of treatment. 1f the cornice only consists of
ey, v liney, it cannot look well. There must be broad mem-
they t? Well as those which are narrow. It is often necessary
ilq!ey")%}ors employed in the decoration of a cornice, especially
line, or l‘:f ¢ primuries,” be separated from each other by a white
Progy,, Y 2 White member. Red and blue, if of the same depth,
thiy 4 8 “swimmy ' etfoct if juxtaposed, aud the production of
ite 1 22ling is not desirable’; it is prevented, howsver, by a
‘.“e luterposing between them. The principles that apply
[om""lonng of cornices also apply to the treatment ot all re-
b Yellg,, 2tient. Red is best in shudow, blue on receding surfaces,
4'0),,“-0 o0 advaucing members. 1 will say a few wards, in con-
— » On the necessity fr hatmony in all paits of a room.
- DAny w““)’ between the various decorations can be achieved in
b_l% ‘,e.;‘,yﬁ- A ¢ iling i which blue prevails, or even a plain
h"%nl 10g, a suitable colored cornice, vitrine walls und a rich
. Rvng dady, wij| produce a harmouy. A ceiling of blue green,
. pmdelfec!, walls of Jow-toned yellow-orange, and a dado of
the dog Purple, wiil produce & harmony. In both these cases
4 ‘linn Might Le of bronze green, and the architraves black.
_"{1-.“ bl

e AT A

g
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i

w; " Ue ceiling, 1 have said, will harmonize with » citrine
A maron dado : but if the ceiling d-coration presents
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various pure colors, so arranged that its general hue is olive, and
the wall ornaments are formed of bright colors 8o disposed that
they yield a citrine tint, and the dado is made of such an
admixture of colors that the general tone is russet, the three will
produce a harmony ; for olive, citrine aud russet are the three
tertiary colors, and they together form a harmony, and the har.
mony prodared will be refined, intricate, and peculiarly pleasant
to dwell upon.  When rooms open one into the other, it is often
desirable to give one a general citrine hue, to another a russet
hne, and to another an olive hue ; for in such a case the three,
when seen through the open'ngs which lead trom one to the
other, produce » harmony. Ifthere nre but two rooms adjoining,
one may have a red hue and the other a green hue, or one may
have a blue tone and the other an orange tone ; in either case a
harmony will be produced. It must be especially noticed that
1 wpeak of hues and tones of enlors ouly, and not .f positive tints,
which are always too strong for walls.

If your readers will follow out these simple yet truthinl in-
structions, which I have gleaned from proficicnt masters in the
decorative art, also from thirtv-five vears’ practical experience, 1
will venture to say they will feel xatisfied with the result of their

fabors. .
- ———

A POWERFUL SPECTROSCOPE.

In the youny scie.ce of spectroscopy, as in others, an import-
ant element of progress is the improvement of instruments for
dealing with the phenowena presented, and many wminds are en-
gaged on this. A new spretroscope of rem rkable power has just
heeu brought to the notice: of the French Acadeiny by M. Thollon.
Its chief feature is the use of sulphide of carhon prisms, which
are closed laterally, not by plates with parallel faces, bhut by
prisms of the form of Amici’s 7. e., having curved sides wmecting
at an angle, which, however, ia much smaller than Amici’s
prism. The refringent angles of these prisms are in an opposite
direction to that of the sulphide prism. Two of these compound
prismg are substituted by M. Thollon for the simple prisms in a
spectroscope, which he formerly described to the academy.

ithout going into further details, we may simply state that an
enormous dispersion is obtained ; with a magnifying power of 15
to 20 times, the spectrum has a length of 15 meters. The angu-
lar distance of the D lines of sodinm is ahout 12, whereas that
produced by M. Guassiot was ouly 3’ 6”. This instrument should
throw considerable light ou the structure of the spectrum, and
M. Thollou has already noticed some iuteresting facts. The
lines of sodium and magnesium present a dark nucleus passing
into & nebulosity, which liecomey gradually merged in the con-
tinuous spectrum. Many lines bave been split up, and all that
have been thus resolved have been found to helong to two differ-
ent substances.  One of the hydrogen lines presents a nebulosity
without & nuclens. M. Thollon remnarks on the magniticence of
the spectrum of carbou from the clectric are, observed with the
new instrument.
in the same arc were also seen with admirable elearness and
brilliancy. These new spectroscopes have been constructed for
M. Thollon by the able optician, M. Laurent.

>0 -

Tae HELIoGRAPH.—Devices for signaling, very similar to the
heliograph or ““sun writer,” have been in use for ages. As far
back as the Persian invasion of Grecce, Yolished metal swilicey
were used to flash the rays of the sun and give warnings of one
kind or another. The signaling in this and other cases wus,
however, impertect, and could not be carried on over a space of
more than 18 miles. But the instrument now in use, the Mance
heliograph, is a great improvemeut, for it not ouly concentrates
the sun’s rays, but it flashes them with the utmost precision to
any required spot, irrespective of the relative location of the sun.
It is also provided with a finger key, so that flashes may be made
of long or short duration, thus permitting the employment of the
Morse telegraphic alphabet. Under favorable conditions inter-
course hay heen carried on through the medium of two of these
instruments over a distance of nearly 100 miles, and at several
points occupied by the Euglish army in Afghanistan, regular
communieatior is maintained at distances of not less than 50
miles by hieliographic siguals.  The instrament weighs only
seven pounds, snlcan becarried and worked by one . It
is, of conrse, wseless an cloudy wenther, 1t bus alrendy been
proposed to estabiish w ay~tematic telegruphic communication
betwern various ishunds i the West Indies by this prowss, and
before long it will he adopted as a means of simaling hetveen
vessele when ot e,
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The spectra of iron, copper, and magnesinm |
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Artistic Brickwork.—Fig. 15.—Detail of First Story Windows of the New Morse Building.—Scale 1 Inch to the Foot.

Fig. 16. Enlarged View

of Brick No. 1 Fig. 17.—Enlarged View
in Fig. 15, ’ of Brick No, £8,
in Fig. 10.
ON DIPHTHERIA.

Dr. E. M. Snow eays, in his last report as Register of the ci
of Providence : i po & s olty

In connection with this subject I think it my duty to ask the
attention of the people of Providence, and especially of parents,
to the following statements : ,

{ 1. No cese of diphtheria occurs without
This is self-evident.

. 2. The cause of nearly all cases of the disease exists in the
houses or premises, or within a few feet of the houses where the
ca868 OCCUT.

8. The cause of nearly all cases that occur in the city is
breathing impure air from privy vaults or sink drains, or cess-
pools ; or drinking impure water.

Much observation and long-continued and careful investiga-
tion have perfectly satisfied me of the truth of these proposi-
tions, and they are applicable to all cases, whether in the tene-

an adequate cause.

i

Fig. 18.—Enlarged View
of Brick No, 8,
in Fig. 10,
THE FLUIDS oF THE Bony.—Prof. Jager, of ' Leipsi® h"

recently published a work in which he maintains that wtb‘
creased proportion of water in the tissnes and humors ¢

Fig. 19.—Enlarged View
of Brick No. 35,
n Fig, 15.

body is one of the most essential conditions of liability to di”‘t:.' :
To guard against disesse, therefore, it is ne to make

body yield as much water as possible through skin and I
and to avoid all that favors the accumulation of water. !
end he recommends the wearing of close-fitting woolen !
throughout the year ; all bodily movements which promoté rri
spiration ; on outbreak of disease the use of vapor or "“g:ﬁi
baths, of drinks that excite perspiration, foods - |
do the same; constant ventilation of sitting and bedro®

8o that the moisture of the air may not become great. . i
asserts that the specific gravity of a living body is an
criterion of the strength of constitution of & man or & d
animal—that is to say, forits capability of resistance to c8

ments of the poor or in the mansions of the rich.—Med, and | diseeses, such-as infection, ete., and its power of
Surg. Reporter, bodily and mental.




269

'J

THE PRINCE IMPERIAL.,
Bomn at the Tuilleries, Paris, March 16th, 1866. Kiiled during a reconnaissance near Stelezi, Zululand, June 1st, 187
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A NEW THEORY OF THE EARTH’'S MAGNETIC POLES.

Ceustomers ¢t is called the conformator, and gives a very correct

I

From s study of the movement of the compass-nevdle producing |

declination at London, Mr. B. G. Jenkins, of the Royal Astro-
nomical Society, has becowme convinced that the various vicissi-
tudes of the needle during the last 300 years can best be ex-
plained by the supposition of a strong magnetic pole above the
earth’s surface, and revolving around the geographic north pole
in about 500 years.  He finds four maguetic poles, as maintained
by Halley and Handsteen, to be necessary to explain satisfac.
torilv all the phenomena of terrestrial magnetism, but he places
these not in the earth, but in the atmosphere.  These poles he
regards as the free ends of as many broad magnetic belts, two ex.
tending from the vicinity of the north pole to the equator, the
other two coming up irom the south pole to meet them, the
boreal magnetism of the northern belts uniting with the austral
maguenism of the southern belts along the magnetic equator.
These bands he believes to revolve at slow and unequal rates
round the poles of the earth, producing secular variations.

It will be observed that Mr. Jenkins describes the magnetism

of the northern hemisphere as * boreal.” Contrary to the cur-
I rent theory, he holds that the north end of the compass-needle
is a true north pole, and that the facts observed are, when pro-
perly understood, in full accord with the great magnetic truth
that like poles repel and unlike poles attract.

After submitting the evidence in favor of this view, Mr.
Jenkins argues in this wise : If the north end of the dipping
needle is a south pole, its pointing to the ground in Bouthia
(where Sir James Ross located the earth’s north maguetic pole)
must be attributed to attraction. It it is attracted it is attracted
by something cither in the crust of the earth or at the centre of
the globe. If there is something in the earth’s crust which
wttracts the nevdls in Boothia, it cught to attract the needle in
London.  Du the ueedle in London is attracted neither to the
¢1ust 1t Boothia nor to the earth’s centre. The tiuth is, Mr.
Jenkins believws, that the north pole of the needle pointed to the
gre ind almost perpendicularly in Boothia because it was repelled
by the trvne north magnetic pole in the atmosphere above that
I region when Sir Jumes Ross was there 50 years ago.

Further evidence as to the existence of the alleged magnetic
belts ahove the earth’s surface is promised. Meantime, it is of
the first importance, Mr. Jenkins thinks, that it should be clearly
settled whethier the magnetic pole remains in or above Boothia.
According to his calculation it should now be in latitude 72¢,
longitude 115°, in Prince Albert land. —Scirntific American.

—— me e -

Tur Seuvemordoxk, —The sphygmophone is a recent appli-
cation of the telephone, and is an instrument invented by Dr.
Richardson, by which the movements of the arterial pulse are
trausmitted into lould telephonic sounds. [In this apparatus the
needle of & Pound’s sphygmograph is made to traverse u metal or
carbon plate which is connected with the zine pole of a Leclanche
cell.  To the metal stem of the sphygmograph is then attached
one terminal of the telephoue, the other termiual of the tele-
phone being connected with the opposite pole of the battery.
When the whole is ready, the sphygmograph is brought into use
as i tracing were about to be taken, aml when the pulsation
of the needle from the pulse-strokes is secwred, the needle, which
previously was held back, is thrown over so as to make its point
Just touel the metal or carbon plate, and to traverse the plate
to aud {ro with each pulsation. In so moving, three sounds--

sounds correspond with the first, second and third events of
spliygmographicreading. In fact, the pulse talks telephonically,
and so loudly that when two cells are used the sounds can be
heard by an audience of severil hundred people. By extending

tances, so that a physician in his consulting-room might listen
to the heart or pulse of a patient lying in bed (speaking modestly
as to distance) a mile or two away.

Bratx WORK AND SKULL Grow rd. —The London Medical
Record sums up as follows the results of some very interesting
measurements of heads by two French physicians, Messrs. Lac-
assague and Cliquet. Having the patients, doctors, attendants,
and officers of the Val de Grace at their disposal, they measured
the heads of 180 doctors of nedicine, 133 soldiers who had receiv-
ed an elementary instraction, 90 soldiers who could neither read
nor write, and 91 soldiers who were prisoners. Theinstramont used

cright 5 altiterate andividuals, the right oceipital region 18
Jarger than the left.
!eonclusions from their experiments :

. is more developed thau the occipital region, or, it thete 4]10!1.1

yalso mueh more considerable than that of the soldiers, ¢te.

whes of the proportions and dimensions ol the heads in qustion'
The results were in Fivor of the doctors - the frontal diameter Wa8
, .
ate both balves of the bead symmetrically developed 5 18
stucents, the lelt frontal region is mowe developed  than d}e

The wuthors have derived the followipF
1. The heads of “tudents
who have worked wmueh with their brains are mueh more devel?
oped than those of illiterate individuals, or such as have allowet
their brains to remain inactive. 2. Instudents the trontal regio?
in

be any diffvrence in favor of the lutter, 1t is very sipail, while

literate people the latter region is the largest.

Tue Neepep Moror. —The demand to which we have so ofte?
referred—a mwotor fitted for street railways--is felt in Europe, 38
the British Lords have been investigating the subject, and reco®’
mend the passage of a law permitting the use of such. TheJ
approve a locomotive worked by compressed air as more promisio8
and desirable than any other, and advocate the use of stea®
engines in streets until a better discovery is made. The dema?
is for a simple power that can be attached to any car and th
will draw it without fire. It is out of belief that science is stallé
by so simple a demand. Study has not heen given the problem™
An ipsured reward would eventually discover it, and releasé
countless horses, reduce fares, increase speed and avert injurie®:
We claim an unequaled ingenuity, and apply it to telephon®
and improve stoves and shoe-brushes. Here is a call for it, 8"
every day that call grows more urgent. The wonder is that !
has not been heeded, and that some slight machine or agent
not been found that will propel w car, a carriage, a sewing’
machine, a churn, turn a lathe, and be many men and horses 1%
one. Let us have this instead of new designs for perpet".al
wotion and new combinations for an elixir, and fortune wil
repay the inventor.— North Awmerican. .

INSTRUMENT OF RESUSCITATION. —A Frenchman has the credit
of inventing an apparatus for aiding in the resuscitation of pe”
sons apparently drowned, or who from any other cause have eer
temporarily deprived of animation. 1t consists of a cylinder ©
sheet iron large enough to contain the body of an adult perso?’
It is closed at one end, and the inanimate individual is inserted:

. « 3= | bique, Sofal1, Delagoa Bay, and thence to Durban as the sub
one long and two short—are given from the telephoue, which :

the telephione wires, the sounds can also be conveyed long dis- |

wax the same which hatters employ in measuring the heads of their

feet foremost, in the receptacle as far as the neck, round whi¢
there is placed a padded diaphragm, fastened to the cylinder 80
ax to be air-tight.  An air-pump, attached to an opening in ¥
tube, creates a partial vacuum, and the outer atmosphere, bY ":;.'
own pressure, forces its way into the lungs by the mouth a%
nostrils, which are left exposed. By a reversed action ©0
pumyp the air is allowed to re-enter the eylinder, and respiratio®
is thereby re-established. A glass plate inserted in the i
casing enables the operator to watch the movements of tne chest
which rises and falls as in life with the working of the pumP”
The action may be repeated, it is stated, 18 times 11 a min®®
an exact imitation of natural breathing being thus produced-
THE SOUTR AFRICAN CABLE.—The telegraphic cable to €00
nect the KEaropean aund Asiatic telegraphic systems with the O f
of Good Hope will be 4,000 miles long, extending from the
Sea cable, of Aden around Cape Guardafui and along the €8
coast of Africa to Port Natal, where it made n junction with b ¢
present land line to Cape Town. The cable will be laid aloP®
the coast, the depth being moderate along that side of the conl
j tinent and the facility for repairing possible breakages has heel'
carefully ascertained. The cable will touch at Zanzibar, Moza®

become®
con”
The
the

marine terminus, from which point the land telegraph
available to complete the cireuit to Cape Town. The cost of
stru-ting and laying the cable is estimated at $7,500,000.
line from Durban to Zanzibar is to be tinished in July, and
whole cable by the middle of November.

PerroLrtM as FukL.-—Producers are gradually begiuningbw
use petroleum as fuel under boilers, and they find it cheape® A
far than coal. One large producer in the lower oil countrys ¥ m
is trying it, says that one barrel of oil a day with the yas fro

three wells.  Befire using petrolenm, he was burning $2 W0'ug
of coul a day. In the Bradloid region, the petroleum buroef
being introduced successfully, as well as in manufacturing &3,
lishments. But many huandred harrels per day more "‘_“lldh
consumed if producers would but interest themselves 1 [reh
aiding the consnmption of their product. Thousands of B30
daily could be used in this way, with a corresponding penefit
producers in bester prices. — Fu.

} the wells, gives him sutticient fuel under a hoiler that is pll"‘}l’::;g
1
1
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PXechanical Items.

STEERING MADE EASY.

; t" avoid the slacking of rudder chains and the constant jerking
ey ll,l’ll\lder in a rough sea, Capt. Sam Martin, of New York,
Zm‘t upon a valuable invention. Hir plan is to cut out a
“ind 1 section of each rudder chain about midships of the vessel,
g 0 the place of the detached pieces put cylinders. In each
5 ith er he placed a piston, and connected the rudder chains
o ¢ach piston. This done he had to all purpose the same old
?Mnng apparatus, for the pistons were simply links in the

. 4¢T chaing and could be moved by turning the wheel in the
.'-m‘;"‘hot.se. The next thing to do was to apply steam to the
ft-ﬂ:rde“’- They were conscquently joined by  steam pipe, the
g t“ was tapped, and the steam supplied thronﬁh a valve in the

: .

‘ thmnngcting the two eylinders. This valve he operated from
§ \'Mge pilot-house. When the lever in the pilot-house was

Pagg, ht, it showed that there was an equal pressure on both
B bty 08 and that there was as much steam in one cylinder as the
i m As the lever was moved, and the rudder turned, it trans-
: % 3 percentage of steam from one cylinder to the other, and
B we. ° Piston of the right cylinder went in, the giston of the left
v v»holo_llttely ran out, taking up the slack chain at the stern
T 0Ming the rudding taut in any position. By turning the

_** %0 & certain point Loth cylinders were exhausted and the

3 . m‘h“t off. .
& bigh Wheel in the pilot-house not only served as an indicator,
A oy and day, to show that the cylinders were answering the
: .‘""‘l the lever, bt it could be used in another way. If there
B cort’ break in the machinery, or the steam ran low, the vessel
Wheg] steered in the old-fashioned way with a man at the
B thyy 1 the pistons in the cylinders acting as a liuk in the chain
R onyy from the wheel to the rudder. A practical experiment
& syey,” Beamer Maryland from Jersey City to Hurlew, satisfied
" ©ne that a Loy of ten years could manage the helm.

main point of Capt. Martin's invention is its cheapness.
%“y‘ it can be put in any steam vessel for an eighth of the
thy of any gteam steering appuratus now in use, and the cost of
M"m is a mere bagatelle. Those now in use are run by
Biney Y engines, requiring the services of extra men at the en-
We, 5 Capt. Martin gets his steam from the boilers in actual
= 4nd dispenses with the services of men already employed.

“n‘gﬂunmn ENGINEERING.—Some very interesting experi-
abie, ve lately been made in raising sunken vessels or other
n T Berged ohjects hy a plan invented by a Viennese engineer.
jf ‘%"l“{ T'ribune says that the agent employed to Iift the
W ot the objects is carbonic acid gas, generated below the surface
“Phuri, "t In an otherwise empty balloon a hottle of sul-
By - acid is placed, embedded in s quantity of Bullers salts,
M:n Arrangement is provided by which the bottle can be
% ‘h:“lt pleasure. The balloon, empty, with the exception of
4 _*0te angd the salts, is taken down by a diver, and securely
{ the to the ohject to be raised. The bottle is then broken,
hersy SWphuric acid thus set free percolates the salts and
%t tes car gic acid gas, which inflates the balloon, and after
My, | C2uses it to rise to the surface, bringing with it the object
® to it, The trials which have been made with this new
4s have, us yet, been only on a comparatively small scale,
2 :Y are stated to have been, so far, eminently successful. A
% f“"eln weighing several hundred pounds weight, was sunk
M"t of water, a diver was sent down and attached the
.mf‘:; it, and in a very short time the machine appeared on
Mo of the water, bringing the vessel with it. On another
%“ five sacks filled with sand were thrown overboard in

5. °° of water, and iu five minutes were similarly recovered.

BlLussing oF LABOR.—I believe that for most men more
v »~ht hours’ work ger day is required for the maintenance
{9Cal, mental, and moral health. I think that for most

PR [ g, montel, & :
3 1 uding operatives, mechanics, farmers, and clergymen,
ki k-“.‘}l;n elg%lt hours' labor per d;y is necéssary, in order to
g' n:"\ und utilize the forces of the auimal nature and

o) 1 believe that if improvements in machiuery shoald
Lﬁfw 8¢ men from the uecessity ot laboring more than six hours
[ Rky2 " "oclety would rot in measureless and fatal animalism. |
orked more than ten hours per day during most of my life,

1" Te it is hext for us all to be‘compelled to work. 1t would
o'ty think, if we could wake it iinpossible for an idler to
~h‘.°,f‘ceo the earth, Religions teachers arv nut without

‘ .lllty for havong Lol tnat The heeessity of Litor iwan

R
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"u light cherry red, press it firmly into the cut.

curse. The world owes most of its growth hitherto to men who
tried to do as much work as they could. Its debt is small to the
men who wished to do as little as possible.—June Atlantic.

‘WELDIN® CA8T-IRON.—The Chinese process of welding cracked
iron wares by cementing them with molten iron is thus deseribed :
In the case, for example, of a cast-iron pan requiring such treat-
ment, the operator commences by breaking the edges of the frac-
ture :lightly with a hammer, 8o as to enlarge the fissures, after
which the fractured parts ure placed and held in their natural
positions by means of wooden braces ; the pan being ready,
crucibles made of clay are laid in charcoa) and ignited in a small
portahle sheet-iron furnace, with bellows working horizontally.
As soon as the pieces of cast-iron with which the crucibles were
charged are fused, it is poured on a layer of partly charred husk
of rough rice, previously spread on a thickly doubled cloth, the
object of this being to &mvent the sudden cooling and hardening
of the liquid metal. hile in the liquid state, it is quickly con-

veyed to the fractured part under the vessel and forced with &

jerk into the enlarged fissures, while a paper rubber is passed
over the obtruding liquid inside of the vessel, making a neat,
strong, substantial, and in every respect thorough operation.

MarkING PATENTED ARTIOLES.—The Patent law says: All
patented ariicles must be marked with the word °‘patented,”
together with the day and year the patent was granted. If the
article itself eannot be so marked, a label containing the notice
must be affixed to the package containing one or more of the
articles. The marking is intended as a notice to the public that
the thing is patented, and in any infringement suit bgethe part;
failing so to mark, no damages shall be reported by t phintiﬁ{
unless it is proved that the defendant had due notice of the
infringement. Any person who falsely marks an article patented
that is not patented, or marks anything for which he has not
obtained a patent with the name of another who has obtained a
patent, or who marks an unpatented article with the word
‘¢ patent,” or any word importing that the thing is patented, for
the purpose of deceiving the public, is liable to a penalty of
$100 for every such violation of the law, one half to go to the in-
former.

To TeMPER DriLLs, GRAVERS, ETc.—Select none but the
finest and best steel for your drills. In making them, never heat
higher than a cherry red, and always hammer till nearly cold.
Do all yoi..r hammering in one way, for if, after you have flattened
your piece out, you attempt to hammer 1t back to a square or a
round, you spoil it. When your drill is in proper shape, heat it
to & cherry red, and thrust it into a piece of resin or into quick-
silver. Some use a solution of cyanuret potassa and rain-water
for tempering their drills, but for my part, I have always found
the resin or yuicksilver to work-best. Gravers and other jnstra-
ments larger than drills may be tempered iu quicksilver us above ;
or you may use lead instead of guicksilver. Cut down iuto the
lead, say half an inch ; then, having heated your instrument to
The 1lead will
melt around it, and an excellent temper will be imparted.

BaBITT ANTI-FricTION METAL. —The metal is made of one
part copper, three parts tin, two parts antimony, and three parts
more tin are added after the composition is in the molten state.
This composition is called harJening, and when the'metal is used
for filling boxes, two parts tin are used to one of hardening. The
above alloy constitutes the best anti-attrition metal in use, but
on account of its expense it is very little used. The anti-attrition

metals commonly used are principally composed of lead, anti--

mony, and a little tin, but they are not nearly so good as the
above.

Low WATER IN BoILER.—Whenever the water in a boiler
becomes dangerously low, the attendant should immediately
draw the fire and allow the boiler to cool. He should not admit

any cold water to the boiler, or attempt to raise the safety valve, *

as this is a dangerous proceeding. It lessens the pressure by
allowing the steam to escape from the boiler and thus permits
the water to rise and come in contact with the overheated iron.
Probably many explosions have been caused in this way.

. BTEEL wire strings of pianofortes are annealed by making the
wire red hot and then plunging it into boiling water. The water
should be quite at the boiling point, and :ge steel at a bright
red heat. The wire 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
vapor, and is not in actual contact with the water. The tough-
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eniug is, it is thought, due to the umiformnity of cooling thus |
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Smith’'s T oxk.

A SPRING HORSE SHOE.
ssive age suggests another valuable invention in

This pro,
the form of a steel spring horse shoe, that has been thoroughly
tested on a number of valuable horses, having various shaped
‘hoofs, in good as well as sore condition, and found to have had

a very beneficial effect in every instance. Horse shoeing in
general must be regarded as a necessary evil to enable the horse
to é)erform his duty on the artificial, hard, stony roads and streets,
and the art of successful horse shoeing consists in surmounting
the obstacles nature has thrown in the way. Very little atten-
tion has, as a general thing, been paid to the peculiar growth of
the hoof. The gradual transformation from the normal to the
abnormal form caused through domestication and violation of
the law of nature, such as confinement in stables, lack of moist-
ure in hoofs, owing to the dryness of climate and inattention, as
well as wrongly calculated proportions of metal improperly dis-
tributed over the foot in the form of shoes, is the main cause of
so many hoof evils, which ruin many horses.

Such is the peculiar construction of this shoe that with every
step it gives a yielding resistance, and arrests the vibration
caused by jarring or pounding on hard roads, this vibration
usually having a very destructive effect on the nervous system
and muscalar action of the animal. The severe concussion fol-
lowing the blow of every step upon the old style of horse shoe is
entirely obviated. The new shoe gives an equal bearing around
the wall of the hoof. After the yielding resistance of the down-
ward blow, there follows a lifting power, estimated by Mr. Yates
at over 200 pounds, at every step of each front foot. The in-
creased weight in the toe of the shoe gives a firm knee action to
r;ac?l out further, calculated to materially improve the gait of
the horse. .

YATES' HORSE SHOR.
This shoe is made by hand of a good tough quality of steel,
and by skilled mechanics. It must be put on cold, as it is tem-
red in oil, and & man without experience conld not re-temper
1t with any certainty of success. In ordering these shoes, there-
fore, Sarties at a distance should send a paper pattern made from
an old shoe.
A shoe of this kind is & cheap remedy to apply to horses’ feet.
The inventor states that by its use he expects to ‘see horses trot
a mile in two minutes on a hard track. He informs us that Mr.
Soloman, of the Grand Central market, declares that his horse
has been benefited $75 in a month by using these shoes. And
also that a three-minute horse has gained 28 seconds on spring
shoes, with a decidedly improved action, incressing his value
some $200. Mr. H. G. Yates, of San Francisco, is the inventor.

—o

HorsE-SHOE PADs.—Hartman's Patent Horse.Shoe Pads are
constructed of vuleanized india-rubber, and made in sizes to fit
every shoe. It is a simple contrivance, the pad being merely
slipped into the horse-shoe with a pair of tongs, and can be re-
moved in the same wanner instantaneously. Among other ad-
vantages which these pads possess, we are informed that horses
whose shoes are provided with these appliances require no
* roughing,’’ and in snowy weather there is no ibility of the
shoe * balling.” ‘They prevent slipping on asphalte, snowy, or
frozen roads ; avoid concussion, and relieve the legs gud feet on
hard stony roads ; and dispense with leather andgs all artificial
means of shoeing. The pad is said to be most comforting to the
foot, especially in chronic weakness or disease, while the grip of
the hoof is rendered so secure that a considerable reduction in
the labour of drawing is thereby afforded the animal.

COWDERY’S PATENT ENIFE CLEANER.

Messrs. R. Hodd & Son, of Hatton Garden, London, E.C., 8%
introducing to the trade a remarkable effective little impleme"t’
called “The ¢ Lady-Help’ Knife Cleaner” (Cowdery's Pawnn
of which they are the sole makers and licensees. As will be ”:r
from our illustration, the * Lady-Help” machine is more ¢ ot
pact than any other knife cleaner in the market, the dimenﬂom
of the apparatus complete being only 7 in. by 6 in., and 9 i
high. There is no casing required, all the mechanism, whi -
of the simplest kind, being exposed to view, so that the opera
can see the progress of the work which this machine accompli hin
so readily and well. It consists of a japanned iron frame wit
which are enclosed a pair of cylindrical rollers of india-rub

in suitable bearings, the rollers being made to revolve by ¢

wheels turned by a small handle. The motion is smooth, rapids
cleanly, and easy, and can scarcely be put out of running .
even by the most inexperienced domestic ‘help.”’ The op?
tion of this machine thoroughly cleans any size knife, incla ble
carvers, with a smooth polish like silver, imparting to ¥ y
cutlery in daily use an appearance hitherto unattainable b '”t
known process of ordinary knife cleaning. It is claime ir
Cowdery's patent knife cleaner cannot damage knives or ‘My‘
handles, whether ivory or silver, nor wear them away, a8 the
only come in contact with the india-rubber. Carving forks 00‘:
also be thoroughly cleaned in every }nrt From its compacts®
the new knife cleaner is well suited for shipment to colonial 8%
other foreign markets.

ORIGIN OF KEROSENE.—A Russian paper says that the flﬂ”ﬁ
in the District of Kabilianki (Poltavaf:nve given up the usé
kerosene lamps because this sort of oil (petrolenm) comes M‘:
the decomposed part of Sutan, who has been confired t0 t,:‘
beneath the mounts of Caucasus since he rebelled against chis
heavenly powers. The Boston Journal of Chemi, sites {ha®
to show the Russian superstitious sentiments, but no longer ¥~
one moath ago an individual in Pennsylvania circulated 8 P’t:f
tion to the Legislature of that State to prohibit the ainkmsw
mf more oil wells, because the oil was needed to lubricate
axle of the eartlt, which was already beginning to grind tgm“ﬂ
loss of oil. He obtained many signatures, so it is saic. ~
imagination sharpened by a constant diet of baked beans can?
be expected to find any superstition except in some foré¥’
country. : b‘d

THE Herald of Health says that sleeping after dinner is * psn
practice, and that ten minutes before dinner is worth more Yo
an hour after, It rests and refreshes and es the l{“ 14
for vigorous digestion. If sleep be taken after dimner it 8 T
be in the sitting posture, as the horizontal position is nnf‘:l P
able to healthful digestion. Let those who need rest and &7,
during the day take it before dinner instead of after, and e
will soon find that they will fsel better, and digestion will
improved thereby. :

LABOR;OUB mental exercise is h;:tléhgl’ nnlesﬁe gﬂ b°m
anxious by necessary or unnecessary difficulties. ar oY .o,
labor is best carried on by introducing into it some vaTetY
Business and professional men wear ont their hearts by 804 ib
habits of express-train haste, which a little attention to m®
would render unnecessary.—Chambers’ Journal.

;
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NEW SURFACE PLANER, WITH FRICTION FEED.

ih’.?]l;e new gurface planer represented on this page, recommends
hay; by its ¢ompactness of Eesign and strength, resulting from
IDg & heavy frame cast in one piece, with a broad base,
At Ming o firm support, although occupying but little room.
hg?‘ch side of the cylinder pressure bars are applied, the lead-
g "I bar being hinged and weighted, allowinf it to yield to
Ualities in the surface of the lumber, while the two bars,
tn 18 Placed very near to the cut, enable pieces 6 inches or less
! A“Kﬂ! to be planed with A)erfect facility.
,ongo“:gr(,ved friction feed is applied, having two changes
Loy, lled by 4 single lever, dispensing with cone pulleys. e
o bemg moved in one direction produces the fast feed, and in
OPpogite direction the slow ; ,when midway between the
g © the feed is stopped. These feed works are very strong
ho} Teliable, and cannot get out of order ; their position in the
O frame of the machine keeps them fully protected from
o, 2d shavings, and renders the whole more compact and firm
Th'hen otherwise located.
® feed rolls, four in number, are made of cast-steel and
diny, ly geared, two friction rolls being also placed in the table,
tag thy under the first and last upper rolls. The broad bear-
or op 3 Afforded holds the staff firmly and prevents the clipping
OPbing of the ends of the boards. great cause of com-
It 5, Vith the small planers of other makers, has been the
Wy o Wentioned above, and the lack of feed power, both of which
%g}‘”l overcome in this machine. The leading-in rolls are
Yaoteg 2 the carrying-out rolls are plain, the latter being pro-
Y vent ¢ by s shaving cap, and provided with steel scrapers to pre-
mb‘m from marking the board.
Mag, Wanufacturers, the 8. A. Woods Machine Company, have
wlﬂning and molding machines a specialty for the last
of & gentury, and guarantee that this machine will give
b in;e:‘m, as it does in all the leading establishments where it

Co

MPARATIVE STRENGTH OF W0OD AND IRON.—Heim finds
1% mogt cases, & uniform strength of structure can be
Wy °f°9°n°mically secured b{ the use of wood than by the
on, The strength of wood is proportioned to its den-
y."nd can be increased by its immersion for two or three
O until complete saturation, in linseed oil, kept at a
ture of from 160° to 213° F.—Fortschr. der Zeit.

(1

ROUSE'S IMPROVED WRENCHES.

R. R. Rouse, of Indianapolis, Ind., is manufacturing some new
and improved wrenches, of which we give illustrations on this
page. Fig.1 represents an axle nut wrench. When the sliding
Jaw C is in its proper position, the set-screw B is screwed up
against it. This not only makes the jaw fast, but also tips it,
so that when loose the nut is held and prevented from falling.
When the wrench is adjusted the loose handle A is held in one
hand, while the other handle shown can be turned rapidly.
This wrench fits any vehicle, from a coach to a track sulky.

In Fig. 2 is shown a machinist’s wrench, for which stren
and simplicity are claimed. This wrench, with the exception of
the handle, is made entirely of steel. When the set-screw is
brought in contact with the sliding jaw, which is wedge-shaped,
the latter is prevented from opening further, though not from
closing. The handle is of hollow iron. It is slipped over the
main steel beam and riveted solid.

Seipers KiLLiNGg TRouT.—Seth Green, the noted piciculturist,
has been for a long time puzzled by the terrible destruction of
very small tr.ut, and his investigations have at length resulted
as follows : ** There is a small worm which is a favorite food of
trout and many other kinds of fish. This worm is one of the
greatest enemies which the got}ng fry havg. It spins a web in
the water to cateh young fish, just as a spider does on land to
catch flies. 1 have seen them make the web and take the fish.
The web is as perfeot as that of the spider, and as much mechan-
ical ingenuity is displayed in its comstruction. It is made as
quickly and in'the same way as a spider’s, by fastening the
threads at differents points, and going back and forth until the
web is finished. The threads are not strong enough to hold the
young trout after the umbilical sac is absorbed, but the web will
stick to the fins and get around the head and gills, and soon kills
the fish. I have often seen it on the young trout, and it has
been a great mystery and cansed me many hours, days and weeks
of wonge‘: to find out what was wound around the heads and fins
of my young trout and killed them. I did not find out until
lately, while watching recently-hatched white-fish. These are
mucK smaller than the trout when they begin toswim, and the
were canght and held by the web. I fo ten small white
caught in one web in one night. The web wasspun in s little
whitefish preserve into which I had put 100 young fish.
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THE RAILWAY OF THE FUTURE.

Comparatively novel methods forimproving railway operations
in various ways, appear to be under serious consideration. One
of these directions was probably indicated in a speech delivered
by Mr. Edmund Smith, one of the vice-presidents of the Penn-
sylvan‘a railroad, at a bauquet given by the Wholesale Grocers’
Association of Philadelphia in Long Branch a few weeks ago.
After referring to the marked improvements which have resulted
from the introduction of steel rails and the increase of the loa:d of
freight cars from one ton per wheel to five tons, he said : ¢ Shall
we go on to improve and develop the system in the futute as in
the past ¢ There is no reason why we should not. 1 venture the
opinion that the day is not far distant when oar main lines of
railway will be illuminated at night by the clestric light, sund
other and greater improvements will keep pace with the spirit
of the age.”

The same suhject was discusscd more at length in a paper re-
cently contributed by Sir Edward Watkin to the London 77s.
He suggests that there ““is no reason why the railway machine
should not be so improved as to far more than double the indus-
trial forces.” To promote this result he advocates a great in-
crease of the rate of speed of all passenger and freight trains,
accompanied with facilities which would enable any passenger
“who chooses, to utilize undisturbed the flying hours of the ac-
cellerated railway train.” He estimates the time now consumed
by the English travelling public in railway journeys at 200,000,-
000 ko us, which, at the low rate of sixpence per hour, is worth
£5,000,000, or the capitalized sum of £125,000,000, and he cou-
tends that appliances might be devised which would enable many
travelers to use advantageously time that is now lost.  He also
suggests ‘ the use of stations tor purposes ol business, of deposit,
of merchandise, and of banking.” He also strongly aldvocates a
great increase in the average rates of speed, contending that ¢ if
one train can go 60 miles an hour with given loads others can do
the same.”

Sir Edward declares that what is wanted i, equality of speed
and the means of passing stations of second importance instead
of stopping at them. Asregards any railway with traffic enough
in costly regions of property, we could establish, if need be, a
second stury. The former is a question of the equalization of
the power of the engine and of the provision of a kind of carriage
for goods, minerals, and cattle which could safely run at max-
imum velocity. The essentials of this latter are the Lest a
terial, proper springs, vil-hoxes, spring-buffers, four-feet or four-
teet-six-inch wheels.  The railway loader would have to learn
his business of storage for speed.  The increase and equahization
of speed would double the time.saving at present effected by
railways, and then let me ask the reader to realize the new power
of praduction, the new power of competition, the new lengthen.
ing ol Jife resulting.”

ot - o -

CEMENTS, MASTICS AND CONCRETES.

Many of our readers have occasion to use eements or mastices,
especi«dly iu putting down cellar floors or making old walls
tight.  They will find the following hints upon the snbject
valuable : —

A cement of one part sand, two parts ashes and three parts
clay, mixed with oil, makes a4 very hard and durable substance
like stone, and is said to resist the weather almost like marble.

Damp brick walls are common, especially in houses in the
country where they are exposed upon the north and east sides.
So common is this that, in many places in the country, a strong
prejudice exists against brick houses on account of their constant
dampuess.  Last year « gentleman having a brick house exposed
an all sides, and sutfering from dampness in the kitchen, which
was in & wing upon the most exposed side, tried an experiment
which has proved very satisfactory. A Larrel of the best English
Portland eement was purchased, and « common tin wash basin
used for mixing it. The cemsent was mixed with water till about
the consistency of cream, and then applied thickly with a large
paint brush. Of course the mixture ‘l)\ad to be constantly stirred
to prevent the cement from settling to the bottom. And on ac-
count of its very rapid settling it could only be mixed in very
small quantities ; half a gallon is about ax large a quantity as
can be readily handled at a time. When first dried it seemed
somewhat of a failure, because it could be so easily brushed off,
but after it had had 24 hours to harden it formed a strong, dur
able coating. The color is a neutral tint, somewhat like Ohio

stone. This coating kept the wal perfectly dry, wnd as it 19 ,"o‘
expensive and does not need skilled labor in its applica“"“:
ought to be extensively used. We do not know just whac I f
land cement (Euglish) is worth at the present time, but the hl:'
quotation was about $3 per barrel in New York. The ge“to,
man who put on the cement suggests that a damp or foggy o
misty day is best for its application. The coating should i
brushed into all the crevices and openings of the work, aB b6
may be found desirable to apply two coats in order that all ¢
openings, &c., may be completely closed. to
Cement is much stronger than mortar, and can be used "
great advantage in wany places instead of lime, even in the f W
of the fact that it is much more costly than lime, except in 8 fe
favored localities where it is made. The u<ual proportions #
1 part of the hydranli lime to 5 of sand.  In pointing, the P
portion is sometimes «s low as 3 parts sand to 1 of the hydra®
Lime or cement.  Coarse clean sand —almost pebbles— cal ‘o8
used to the extent of 3 parts to 1 of the cement. Some adt
mortar, to be allowed to set and then wet and worked 35“::&
"This course will not answer with cement, which is greatly im)% i
by such a method of working. The greatest enemy of botet
uiortar and cement is the frost, The power with which W8
expands at the freezing point is practically unlimited, and ¥ € r
it penetrates into the crevices and pores of mortar and freeze$
when wet mortar is ailowed to {reeze, its strength is destroye®- .,
For making floors, the following method is said to Pfodunc
very desirable results : Four parts coarse gravel, or broken St°
and sand, and 1 part each of lime and cement, are mixel ¥ ¢
shallow box, and well shovelled over from end to end. g
sand, gravel and cement are mixed together dry. The lime® "
slaked separately and mixed with just mortar enough to cemeut
it well together. Six or eight inches of the mixture is the? Pu'
on the bottom, and when well set another coating is put ofor
consisting of 1 part cement and 2 of sand. This will answer fly
making the bottom of a cistern that is to be cemented up .hrf{c"m
This will also ¥

lie

upon the ground without a lining of bricks
a very good cellar floor.

-t o

Tug Worrp 1x Wax.—Mr. Grube, a maker of wax im*‘S"su:
New York city, has constructed what is claimed to be the 18 her
globe of the world, showing the ranges of mountains and Oteﬁ'
peculiarities of the surface of the earth, in relief, now 1" o168
istence. Its diameter is four feet and about one inch, the 5€ 48
being one in 10,000,000. The range of even the Him“lsy{o,
would not be visible upon this globe if the seale were adopte® 4,
the elevations as for the map, and accordingly the relief is mé p
upon a scale which exaggerates heights twenty times. The Oc‘?“ o
svas and rivers are colored blue ; the continents are yellow
glaciers, icebergs and Hoating cakes of ice white. Dlain® gr
mountain rauges are clearly shown, and every part of the “'?neg
ix exhibited in its true character. Red, black and white i of
cross the globe to indicate the isothermal belts, the \'al'ia“?“rng,
the maguetic needle, the date line where ships correct thell che?
by skipping from Saturday to Mounday, and vice cersa, an ‘;. ht
facts of like character. The map has been corrected in the & 0
of the latest dis-overies down to two months ago. The nort he
coast of Siberia has been much alterea in the atlases bY ef
Nordenskjold expeditiou, the ships sailing in deep water © g0
places marked as 500 miles inland, and being compelled “’i
hundreds of miles around promontories, etc., whi.- h are occul®y
on the maps by bodies of water. The globe is made of WO ip
The relief is formed by wax. Mr. Grube bas been two ye# her®
perfecting his globe, and Chief Justice Daly and other geograp
have lately been giving attention to it. ifi®

Prenistoric REMAINS IN OrRGON. --The coast of the ["“"m
o~ean some distauce below the mouth of the Columnbia and abo
even to the colder latitudes, shows in its shell mounds oF i
evidences of a dense population that must have loug 88° g,
and thrived on the bounteous sea-food that the ocean )ﬂ"’v:md,
Up the little streams and inlets may these beds also be ofsil
Kxcavations made at Clatsop beach, Ovegon, show a depth ocbed
feet of shells, human bones and skulls witkowt having "e”'own,

the original dirt stratum. The length of this bed is un®® g
and its age can only be imagined. 1t is in-shore half 2 8
and in ancient times must have been the beach proper ominé

have passed since these wild people encamped by the bo
waves, for immense old firs, five and six feet in (liamet‘%‘;l le-
growing over th- giant trees that preceded them. No ¥ 1t 18
ments of any kind have us yet heen found in these beds. o 3
saidl that similar beds are fonund on the Alaska const, ulso F€

of ancient junks.— Americon Antiquarion
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e PRACTICAL HINTS.

ling:b:i\x.”"“,"x“ POLISHING OAK FrrniTurk. -Hall pint of
o u:f oil mixed with half that quantity of vinegar and spirits
b “Elemmv. Mt‘thod} wet }vou]lcn rag .wnh p]w tiquid, and
dloty, ¢ wood the way of the grain, then polish with a clean soft
ture . A briglhter polish may be obtained by the following wix-
8 oz aw linseed oil, 6 0zs. ; vinegar, 3 0zs. ; methylated spirit,

-5 butter of antimony. 4 oz

Ving .
ady ﬁ:" by degrees, and shake well tu prevent separation, then

ca'e!lllly with sand-paper auy japan that has ran on the part to
Kilt, then varnish carefully all other parts, but avoid letting
prgcpart“’le of the japan run on the part to be gilt. When dry,
iz UT€ @ small quantity, say half a gill, of best japanners’ gold
litt[’pwarm the size by standing the bottle in warm watcr, poura
vere Of the gold size in a saucer, and with a camel hair brush go
twy Carefully over the part to be gilt ; place the frame aside for
Boldo'r three hours, lay a sheet of leaf gold on a cushion, cut the
tip, l"l Strips with a blunt knife, take up a strip of gold on the
ule’n 2y it evenly on the gold sized line until the whole is covered,
Whe Press gently the gold leaf with a pad of the best cotton wool ;
ﬁnen.‘l“lte dry, sag after forty-eight hours, procure a sheet of
the ‘Tme paper, wrap it round a paper-knife, and gently burnish
Boldg? d by rubbing carefully backward and forward ; should the
of go]’n any place be rubbed off, touch with gold size, add a piece
n d leaf, and when wet, burnish carefully. Those who care
O take the trouble may use the gold bronze powder, put on

o
Wit .
& brush, using best copal varnish one part, and turps one

t
Par,
whljlétlwm-:s.—l’lastrr figures may be treated in two ways, both o¥
like ‘4 have beep much admired.  In the tirst, to n.m!m th!!l h.) N
“eali!,u"k glazed china, brush them over with a mixture of pi
W mﬁ(-\vax dissolved in spirits ot wine. Break the sealing-w. x
ang o, 1USL be the best), and pour a little spirits of wine on i,
f treq l]t dissolves keep adding more until it is of the consistency
gy cie ;‘th(-,n brush it over eveply; one coat ought to he
%%lf ' Sometimes two are required, but no varnish. The
thig i; ’}'lode gives plaster figures the appearance of marble, and
Wate, he receipt : Dissolve 1 oz. of pure curd soap grated iu
who ! 1 add 1 oz. of white wax cut in thin slices ; when the
Or: '8 lucorporated it is fit for use. Having dried the figure
\vhe the fire, suspend it by a string and dip 1t in the mixture.
thye - It hus absorbed the varnish dip it in a second time, and
weekg“"erully suftices. Cover it carefully from the dust for a
b"illi'at en rub it gently with soft cotton wool, which gives a
Whey, nt fgloss like pohshed marble. By immersing the cast
lik,  Perfectly dry in pale linseed oil, it produces nn appearance
L} It the cast be large, the oil wust be laid on with a
«Iuant’it“:lllch isa tediouz{ process, as the plaster absorbs a great
the pl Y- Dip the cast in melted stearae, and this will harden
trag, ster aud give it @ waxy appearance.  Stearic acid is semi-
pre Parent, closely resembles spermaceti.

Tl may he washed with soap and water

Wax,

%l‘i[:{tli‘“"'l'l.AL SANDSTONE.—(Flaser’s Annalen containg a de-
fa ur"n of an improved method und apparatus for the wmanu-
8ix p, - OF artificial saudstone. .\ thorough mixture of four to
ts of fine sand, and one part of slaked lime is exposed for
¢ Tee days to a high temperature and a pressure of more
w Tee atmospheres, causing the formation of a silicate of
e “'*} acts as a cement, so that the mass, when cooled down
contil,l?,h“.""ry temperature, hardens. This hardening process
4 pro‘luL.* for some woeks. by exposure to the air, so that finally
Stoy, t'( 15 obtained Whlcll‘ is as hard am.l solid as good .sand-
iy ﬁllé he apparatus consists of a tank,'mto which the mixture
provide’ and in whizh it is heated and stirred by a steam pipe,
lng . With a number of arms and rotated by belting or gear-
Steayy, ; fter the. mixture has reached tl.le proper temperature the
Bie, > “Ut off, and a second vessel, inclosing the tank on all
the ’I_"‘: PUE o communication with the boiler. By this means
brigy ¥ heated Tor the period necessary. It is then run into
tegy - Mrchine and shaped nto the torms required. The pro-
lay, o cetire of window sills, ete. ‘The apparatus used is made
“hnr “hough produce 250 cuabic feet of material in every
© ~tequiring, generally, three to four days.
How 1,

Prepure

vod tor polishing purposes, and many recipes have

Mix the linseed oil with the
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Figures thus !
- raw linseed oil, using quill brush,

"ltn;u:t > claimed, effects great economy, especially for the

t
i

. . [
RepArE Woop vor PoLISHING.—It is quite an art

been given for this purpose ; but the following is an excellent
method, which ean be used for any kind of wood and in all
seasons of the yerr. The wood is first staived the desired color and
then sized with varnish or polish. For walnut or similar woods
it is best to finish with fine glass paper, No. O.  Color linseed
oil with alkanet root and rubinto the wood well, and afterwards
let it stand for a time until the oil has thoroughly soaked in ;
then proceed to fll the pores with a composition of plaster of
Paris 3 parts, tallow 1 part, and alittlered polish. This is to be
thorough y worked antil it is mixed and becomes a crumbly mass.
It can be rubbed into the wood with a piece of rag, after which
all the superfluous pieces are removed, and the surfice is ready

€ spirit and antimony, and nix thovoughly.  10a gold line | for the final polish.
"‘:“'erred inside, when the frawme has had oue coat remove

Canver's SQUEEZING WAX. -—This preparation is nsed for ob-
taining the exact patterns of carvings, and to give the workman
a clearer idea of projections or depths than a drawing would do,
unless a considerable time were expended upon it. An cases
where it is required to match furniture which is at a distance,
and cannot be removed, the wax can be applied without injury
to the carving, and can be made from either of the following : -
Suet, 1 part ; beeswax, 2 parts. Wax, 5 parts, olive oil, 1 part.
Wax, 4 parts ; common turpentine, 1 part. The parts only need
be melted together, and allowed to cool ; the wax is then fit for
use. It should be well pressed into the carving. Sometimes it
is only possible to take the front or side of an object at a time,
as it must be drawn off in the form of a mold. The sections,
when ready, should be filled with plaster of Paris and water,
wade into  thick paste, and allowed to set. The mold is then
removed, and the plaster cast is ready to work from.

WorMs IN FURNITURE.--Syringe carbolic acid over the wood,
allow it to dry, and atter rubbing the furniture down, apply the
following preparation : Melt 12 ozs. resin in an iron pot, add 3
gals. of train oil aud three or four rolls of brimstone, and when
the brimstone and resin are become thin, add s~ muchk Spanish
brown or red and yellow ochre, ot any other color best matchin
the tint -t the furniture, grinding the same in oil to the desire
shade.  Layv on this preparation with a brush in a hot state, and
a~ thin as possible, and ~ome time after the first coat has dried,
put on a <econd. The above is also effective in cases of dry rot.

PaiNtiNg oN Woon.—Wood for painting on is generally pre-
pared with a light coating of gesso or ~ome other mineral prepar-
ation to prevent the color sinking in. The gilding must be done
hy u decorator before the wood is painted. The design marked
on it with a fine crochet needle or stile by means of a tracing
paper. The paint used is oil color, which will be more brilliant
from being put on over the gold. Some of the oid nasters
adopted this plan in order to give greater effect to their colors.

Frerwork PoLisniNg. —The piece of wood should be French
polished before cutting, on the shown side at least. You canuot
polish it after ; but you may varnish it, giving two or three
coats of spirit varnish, rubbing dewu with flour paper, and re-
peating the coats. The edges can he done with a quill brush,
th. faces with a camel hair brush about an inch broad. When
polished before cutting, the edges need only be touched up with

PorisHiNG HorN.—The surlace must first be prepared by
scrapiug with a steel scraper ; the polishing can then be effected
by means of a buff wheel, in the lathe, dressed with powdered
brick dust ; to produce a fine gloss use another buff with dry
whiting.  Or the surface can be made smooth by scraping with
a piece of glass, and then rubbing with sand paper, finally pelish.
ing with rottenstore on a piece of old cloth.

Grues.—To resist water, boil 1 1b. of cominon glue in 2 quarts
of skimmed milk ; for gutta percha, 2 parts of common black
pitch and 1 part of gutta percha ; to resist heat or moisture, mix
a handtul of quicklime in } 1b. of linseed oil, hoil them to a good
thickness, and then spread it on tin plates in the shade, and it
will]bccome very hard, but may be easily dissol.ed on the fire
as glue.

FILuinG.—One quart of loiled linsecd oil, one quart of spirits
of turpentine, and the same quantity of Japan dryer, then mix
with it 13 pounds of corn sturch.  Apply to the work with »
good st bresh ;- when nearly dry, but not sticky, rub off with
a clean cloth, after which let stand until it is hard dry, then
rub down and varnish or polish as may be required.

Frurering Vanxisu, — Pour the varnish through muslin,
which will prevent dirt, etc., from going through.

|
|
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 COMMANDER GHEYNE'S PLAK FOBR BEACHING THE NORTE POLE.
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Our PROPOSED NEW .BRITISH POLAR EXPEDITION,

comm,?eaders are probably aware that an influential Central
Pruv; ittee has been formed in England, to which forty-nine
ing anclal Committees are affiliated, for the purpose of organiz-
Comge, 2Xpedition to the North Pole on the plan recommended by
b.n;:“ndel‘ Cheyne, R.N., who is strongly of opinion that
o) N8 will form an important element in all future Arctic
resg >tons, Our illustration depicts the three balloons as
Y& start from the winter quarters of the ship during the
avg Week in June, their destination being the North Pole. The
Irah::ge temperature in the early part of June is about 25°
b;',co;:he“- The baloons are named Enterprise, Resolute, and
threq o ¥ 8ach will be capable of lifting a ton in weight, the
for ﬁr“n’ym a sledge party intact, with stores and provisions
ty-one ys. he ascent will be made on the curve of a
will',.,Y-ascertained wind circle, & continuation of which curve
then":h"y them to the Pole, but should the said curve deflect
the p.c Fequired current of air can again be struck by rising to
%“‘lmsm altitude, as proved by experiments that different
of air exist according to altitude ; this fact Commander
® himself observed when, in charge of the Government
Dopens 10 his last expedition, he sent up four at the same
took ?‘t to different altitudes, being differently weighted ; they
Rivip U different directions to the four quarters of the compass,
'\giog him his first practical idea of balloouing in the Aretic
mn% Captain Temple’s experiments with the war balloons
dagjg, olwich Arsenal have fally confirmed this important
1o oo, UM in serostativr. About thirty hours would suffice
we] 4t our agronauts from the ship to the Pole, should all go
.. 1@ asked Commander Cheyne how he was going to get
he Mi’d answer was cautious—‘‘ According to circnmstances,”
touy g ““My first duty is to get there. hen there, leave it
ud g g gﬁt back. We have many uncertainties to deal with,
hep 11 10ite programme made now might be entirely changed
'the time came to carry out the journey south. Condensed
ex"“ld be taken in steel cylinders, hills would be floated over
y ap":nSlOn and contraction of the balloons, and in the event of
gy ceident occurring, we always have our sledge party with
reads® boat, stores, and provisions for fifty days 1ntact and
A?ct{c or gervice.”” Scotland has taken up this novelty in
tangj, exploration with avidity, and England, though more
pmjec:" in the matter, has at last given her adhesion to the
gy, belng carried out. Canada is likely to join, and Com-
illiat: Cheyne has received an invitation from the Canadian
il%tm- T of Finance, Sir Samuel Tilley, K.C.B., to deliver his
. v¢8in Canada, with the promise of a warm reception,

Th . BIR WILLIAM FOTHERGILL COOKE.
Engle Projector and constructor of the first telegraph line in

m‘“d’ Sir William Fothergill Cooke, died recently. He was
of Edi‘t Ealing, in 1808, and after graduation at the University
Appiburgh, “spent five years in the service of the East Indian
phyg‘l Ou his return he took up the study of anatomy and
plnoe°.°gy firat at Paris, continuing at Heidelberg. At the latter
trigic, 1n 1836, his attention was dirscted to the subject of elec-
'tmctt,:dh which he soon devoted himself exclusively, He con-
jo gy ) an experimental telegraphic instrument, which he took
':Man g and and endeavored to introduce on the Liverpool and
lihaq CUester Rajlway. This was two years after Professor Morse
eiatisnvﬂtely demonstrated the success of his invention. Asso-
8 [‘"g himgelf with ‘Wheatstone, Cooke perfected his invention,
anq w'.’l: least as to make it practicable, and in June, 1837, Cooke
hl"gra eatstone together took out the first pateut for an electric
(thyg }’h, the mechanism of which, however, was quite unlike
|W]m: the Morse instrument. The first line constructed by
i Othey ?tOne and Cooke was finished early in 1839, and several
tog , €8 had been set up in England before Morse’s Washing-
'knigh‘id Baltimore line was constructed in 1844. Cooke was

w&), and pensioned in 1871,
|~ Bew Eublications.

'Rccwl‘ are in receipt of Lamb's Illustrated Catalogue of
trags “al Work. In some of past numbers we gave several
o tions of church furniture from designs by Cox & Co., of
| "” but the cost of freight and duty combined has elways
| furgp, <PWhack to the importatiens to the Dominion of church
b ® and other ecclesiastical work. We recommend all in-
Lan, 5 10 this subject to obtain a circular from the firm, J. & R.

» %9 Carmine street, New York. The price of the catalogues
OWs :—Woodwork and Furniture, 10c. ; Metal and
ork, 10c. ; Banners and Embroideries, 10c.

— e - =

@orvespondence.

To the Editor of THE SCIENTIFIC CANADIAN :

Sir.—In reply to ““ R. J.,” in your July issue, I would state,
that traps to water-clodets, &c., as ordinarily constructed, are a
dﬁlusion, and but very imperfectly perform the duty expected of
them. -

I do not know what is considered a proper seal, but it has been
demonstrated that a three inch seal will only resist u pressure of |
four ounces to the square inch, and, further, that it only requires
from three to four hours for the gases in the soil pipe to
impregnate the water in the trap and make their presence known
in the hopper. In addition to this the seal can be broken by
what is known as *‘ syphoning,” as well as by suction caused by
the discharge of a large volume of water from the bath pan, or
another closet enl)_tptying into the same soil pipe.

““ R. J.” is perfectly correct in his supposition that the water
in the trap is always foul ; this is especia?loy the case during the
night, or when the closet has not been used for several hours,
and in the morning when the lever is raised a smsll magazine of
foul air is at once discharged through the hopper into the room.
Neither can he depend upon several flushings clearing all the
soil out of the trap.

Let your oorres;’wndent construct his clostt on the ¢ Down-
ward Ventilation™ plan, and he will find that not only will he
have perfect safety from the assent of foul air, but will also have
the room in which it is situated ventilated.

This consists in inserting a breathing pipe into the soil pipe
of the hopper, six or eight inches above the lavel of the water in
the trap, and at such an upward angle therefrom that paper or
other foreign matter cannot block its orifice. This breathing
pipe should not be less than three inches in diameter, and can be
made of galvanized iron, having the seams and joints well
soldered. It must then be carried to a chimney in which there
is a constant draft (usually the kitchen chimney is the best).
Now let that bright and beautiful pan at the bottom of the
hopper be entirely removed, its presence there is only an obstacle
to the free ventilation of the closet.

If this simple mode of ventilating is only properly carried out,
there will be a constant current of air downwards through the
hopper and into the breathing pipe, thence to tbe chimney,
where all the gases are deodorises and disinfected by mingling
with the smoke from the fire below. Yours, etc., N.T. |}

Toronto, July 25th, 1879. .

————— e
DRUG TAKING MANIA,

‘Women are rather more given to drug taking than men, though
both are bad enough in this respect. u%-lere is what une of our
most eminent physicians has to say on this subject :

‘“ Dr. Holmes has said that it would be well for the world if
most medicines were thrown into the sea ; that it might be bad
for the fishes, bat it would be better for mankind. For this
unasked and impertinent snggestion he has received a good deal
of orthodox censure, which %h&ve now to share with him, for I
am of the seme opinion as Dr. Holmes, and this opinion has long
been a part of my Christian faith, That the msjor part of the
world does not agree with us is plain. Indeed most people seem
to think that the chief end of man is to take medicine. Babies
take it in their mother’s milk ; children cry for it ; men and
women unceasingly ask for it. Shrewd men have taken advan-
tage of this instinct, and in most civilized nations it is to-day
one of the chief articles of manufacture and commerce. Itisone
of those things which are never permitted to be out of sight ; but
are thrust upon you in the nursery, in the streets, upon the lamp
posts and upon the curbstunes, along the highways, from the
rocks which border the rivers ; the medicine chest follows you
at sea, as if the sea itself, a vast gallipot of pauseants, were not
enough. One might naturally suppose that the supply wonld at
length exceed the demand ! but it does not. Everywhere the

ople are stretching out their arms and begging for medicine,

lessing him who gives and cursing him who withholds. They
believe, in their simplicity, that if medicine does no good, they
can at least do no harm. They imagine, also, that there is a
medicine which may be regarded as a specific for every human
malady, and that these are known to science, and that therefore
we have the means of curing all diseases ; but the people imagine
s vain thing. Whatever medicine is capable, when properly ad-
ministered, of doing good, the same mesicine is equally capable,
when improperly administered, of doing harm ; and drugs often
substitute a malady more serious than that which they were in-
tended to cure. The Irishman said his physician stuffed him so
with medicine that he was sick a long time after he got well.—
Dr. Frank Hamilton.
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JEWELLERS' AND WATCHMAKERS' NOTES.
(From the Horological Review.)
RESTORING TEMPER OF SOFT WIRE.
To Secretary Horological Club :

The advertisement of ‘‘Jenkins’ Patent Pin Point, in the
March number of the Circular, surgests the use of the following
method of restoring the temper of any kind of wire after having
been hard soldercd. For pin tongues, fasten the point securely
in the pin vice. Hold the point end with a pair of flat plyers.
Turn the vice, thus twisting the wire, which will give it a spring
temper without injury to the form of the wire.

EBERSOLE.

Mr. McFuzee said that when the wire was not too soft, this
would give considerable elasticity, although not equal to draw or
roll temper. If the tongue showed roughness after twisting, it
could be removed by burnishing.

DEFECTIVE DETACHED LEVER ESCAPEMENT.

Secretary of the Horological Club :

1 shall be thankful for any detailed information you may give
me, through your Club. pertaining to grinding off locking faces
of club escape-wheel teeth ; the best manner of moving pallet
jewels forward and adjusting them accurately in their slots ; and
how to turn down an eccentric pallet arbor. This information
is desired to learn best practical mode of remedying too shallow
pitched escapements, and rounded front corners of club-wheel
teeth. I have asmall American lathe. 0. M. K.

Mr. Uhrmacher said that the teeth should not be ground off at
all. By grinding them back far enough to synare up the
rounded front corners, the length of the incline on the ends of
the teeth would be shortened, and the impulse angle of the
escapement lessened by that amount. The proper remedy for a
defective wheel is to replace it with one which is properly
formed and perfect.

It will also be easier to fit a new wheel than to turn an eccen-
tric pallet arbor, to remedy a shallow escapement. In wmost
cases, however, the pallets can be moved forward on the arbor
enough to correct a shallow pitching. Directions for doing this,
and also for moving and adjusting the pallet jewels,’are given in
Excelsior’s articles on the detached lever escapement, published
in the Circular about two years ago. It is seldom advisable to
move the pallet jewels, as it produces a radical change of the
entire wheel-nna-pallet action. But if they have become loose,
they must of course be adjusted in position, and Excelsior's
articles tell how it should be doue. Every workman shoull
study them carefully, both for the practical information anl
processes given, and also for the knowledge of the principles on
which the escapement is based, and which should govern wur
operations, that is conveyed.

REMOVING TARNIRH AND BLUFRING,

Secretary of Horological Club :

Will some of your honorable body state the best receipt for
removing tarnish from the bright parts of a watch quickly, wity-
out injuring the surface of same ? Also, for removing Ilueing
from a pinlon that has been heated ? S. E.G.

Mr. O’Lever said there was no way of brightening the gilded
parts without affecting the surface at least a little. But with
proper care, the injury would be very slight. The most common
way is to dip the tarnished pieces in a weak solution of cyanide
of potassium. If dirty or greasy, they should first be washed
with soap and water, and a brush more or less stiff, according to
the surface, and the thickness and nature of the gilding. Some
scour the pieces in soap and water containing enough of ammonia
to give it & strong smell. Spots could be removed by applying
a little of either cyanide or ammonia solution to them, with
gentle rubbing. Care must be used, as, if the plating is thin,
either solution will take it all off, if used too strong or too long.
The ammonia process is preferable when there sre steel parts on
the pieces, which are iuconvenient to take off, as the cyanide is
liable to rust them.

Blueing is generally removed by weak muriatic acid,—say one
drop of acid to five of water. The piece is either dipped in this,
or rubbed with a bit of peg-wood wet with it. As for himself,
he did not favor the use of acids for that and other purposes, so
much as wany workmen seemed to. He thought it better to
polish off the pinion with fine oi]-gtone dust, and finish up with
sharp or hard rouge, used on » slip of boxwood with oil,—Dbeing
careful, of course, not to grind the pinion leaves any more than
enough to take the color off, as too much scouring would alter
their shape.

i e e
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WHAT TO DO WITH A MAGNETIZED WATCH,

Secretary of the Horological Club :

Please inform me, through the columns of the Circular, “'h‘;’ _
course to take with a watch that has become magnetized® - |
kuow of a tine English lever watch, that was magnetized by * o
owner holding a magnet near the balance-wheel. Is it ruio® g
for correct time * AE.

Mr. Horologer rcn‘}ied that 2 magnetized watch was worth]“’f
for keeping time. No dependence could be placed on its corTe® .
ness, nor could it be told in what direction its error would sbo%
itself. His own opinion, as was well known to the Club, was
that there was no way to thoroughly demagnetize steel par™ |
which had unfortunately become charged with magnet w0 |
exce‘)t to heat them red hot. That view was also taken by
excellent an authority as ¢ Excelsior,” in his book. Other® §
however, were confident that it could be done without heaﬂng; ‘
This subject has been discussed at different meetings of rh
Club, some three years ago, and reports would be found ip °§
proceedings, published in the Circula: at that time. Mr. ™ §
could try the methods there given, if he choose, and satisfy hio* i
self as to their value.

Secretary of Horological Club :

Will you please tell how Morrison’s gold and silver solutio™ ¥
for electro- rating without a battery, can be made more durs! “ t
1 have used it according to directions, and the process does rd ;
recommended, but seems easy to wear off. It don’t scem a8 b
as it ought to be. There is probably some one of your mew
who can give me some light in regard to it. It is hg})ly reco
mended for small jobs, but don’t seem to last long. W. W. J.
Mr. Electrode suggested that perhaps Mr. J. did not get ©8
coating thick enough to be durable. If the directions were
followed, there could be no trouble but that, and that coul
remedied by longer exposure in the solution.

|
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BAD TEMPER AND INSANITY.

Passionat> people—the hasty kind—who flar> u in a blaz®
like fire to tow or « roal to powder, without taking time to 12" |

quire whether there is any ground for such pyrotechnic display? 8

and then gew more furious when they find out there was no ¢a
for their fiery feats, may learn a useful as well as a serious
from an item in Dr. Blanchard's report of the King's Coul!
Lunatic Asylum, that ¢ three wen and three women becamé
sane by uncontrollable temper.” et
We all feel a sympathy for one who has become dementv j
from loss of kindred, from isappointment, and from a hard ,lﬁ. i
in life ; but we can lave no such feeling for «uarrelsome, U'"
natured, fretful, fault finding, complaining, grumbling ¢ xe
tures, the greater part of whose every day life tends to 1% "
those whose calamity it is to he hound to them as miserable 8
themselves. Bad temper is a crine, and like other crimess,
ordained in the course of nature to meet, sooner or laten ‘f
merited reward. Other vile passions nay have some points ir
extenuation—the pleasure, for example, which may attend the
indulgence ; but ill-nature—that is « fretful, fault-finding spint
in its origin, action and end, has no extenuating quality ; wra
in the application of the old principle, * with what meas¥
ye mete, it shall be measured to you again,” will find a ',"os
pitiable end.  Therefore, with all the power that has been ﬂ‘v‘;
you, strive and strive for life, to mortify this deed of the fle8™
Watch hourly, watch every moment agaiust the indulgence .
hasty temper, as being offensive to yourself and contemptible

the eyes of your fellow man—contemptible because for the P& I

son who possesses it, and knows it, yet indulges in it, and m#
no effective efforts to 1estrain it. no human being can have an
abiding attachment or respect, founded as it is in low
low intellect, or both.

otor o -

SawpusT mixed with blood, or some other agglutinative a“l?s !
stance, and compressed by powerful pressure in heated dies s
formed into door-knobs, hardware, furniture trimmings, button .
and other useful and decorative articles ; oyster shellsare burn€
to make lime; the waste of the linseed oil manufactufer’oo
eagerly sought after as food for cattle ; the waste ashes of ¥ 1k,
fires are leached for potash ; river mud is mingled with cha :
and burned and ground to make the famous Portland 99““"“ 4l
the finest glue is made from the waste of parchment skin® 5y
even the slag that has served for years only to decorate the fll'lﬂﬂ
si lee around mining camps is now cast into paving and build!
blocks.

i

in- {f :

g

1esso® B

morasa"f .
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SIGHT AND READING.

- Javel, m a recent lecture, tries to answer the question,
'Y is reading a specially fatiguing exercise ?*’ and also sug-
Some remedies tor this fatigue. First, M. Javel says read-
xegu{e,‘lml:es an absolutely permanent application of the eyesight,
e ting in a permanent tension of the organ, whxgh may he
a“mlred by the amount of fatigue ov by the production ot per-
@ Bent niyoyy ; seeondly, books are printed in black on a white
m‘.’:hd. ) The eye ix thus in presence of the most. absglut.e con-
aty b Which can be imagined. The thind peculiarity lies in the
BUgement of the chrracters in horizontal Hues, over which ran

T eyes,

We maintain, duritig reading, a perfect immobility of the
4 ek Aud the head, the printed lines are appli~d successively to
%Same parts ol the retina, while the interspaces, more bright,
ffect certain 1egions of the retine, always the same. There
Leri Tesult from this a fatigue analogous to that whi'h we ex-
oh €ice when we make ex erimentsin *‘ accidental images,” and
aigi“t“:lsts will admiit that there is nothing more disastrous for the
and than the prolonged contemplation of these images. Lastly,
tig Most important of all, in M. Javel’s estimation, is the con-
io""‘l Variation of the distance of the eye from the point of fixa-
R on the book. A simple calculation demonstrates that the
u‘)nm'nodation of the eve to the page undergoesa distinet varia-
g 23 the eye passes from the beginuing to the end of each line,
that this variation is all tho greater in proportion to the
€88 of the book to the eye and the length of the line.
%o the rule which M. Javel inculcates in order that the in-
s effects of reading may be avoided, with reference to the
Aent application of the eyes, he counsels to avoid excess,
k"' notes in reading, to stop in order to reflect, or even
& cigarette ; but not to go on reading for hours without
thepll:l"g' As to the contrast between the white of the papgrand
i“h‘m]im:k characters, various experiments have been made in the
of 5 Guction of colored papers. M. Javel advises the adoption
's.l‘ghtly~yellow tint. But the nature of the yellow to be
slt 13 not 4 matter ot indifference ; he would desire a yellow re-
e 518 from the absence of the blue rays, analogous to that of
mp" made from a wood paste, and which is often mistakenly
Cted by the addition of an ultra-marine blue, which produces
lloty' And not white. M. Javel has been led to this conclusion
relag; Tom practical observation and also theoretically from the
o

Jurig
to

the . O Which must exist between the two eyesand the colors of
*Pectryp,,
~ 18 third wdvice is to give preference to small volumes which
bej held in the hand, which obviates the necessity of the book
cidar, CPt fixed in one place, and the fatigue resulting from ac-
log, Btal images,
ny Ines, and, therefore, he prefers small vqlunms. and for the
ofco"e&son those journals which are printed in narrow colimns.
teag Urse every one knows that it is exeeedingly injurious to
cony With ingnflicient light, or to read too small print, and other
o py)eg.
tiog " J"""Gl concludes by protesting against an invidious asser-
Which hay recently b en made *“ in a neighboring country
of o , 2Ry no doubt), according to which the degree of civiligation
qhow"e"ple is proportional to the number of the shor}-slghted
.‘b‘llen to exist by statistics ; the extreme economy of light, the
tiog oi?f teading to the detriment of reflection and the obsor\{a-
Feal facts, the employment of Gothic characters anq of a
.hich"oad volumn for books and journals, are the‘ condlthns
eragic Javel believes lead to myopy, vs!‘ec.mlly '1f successive
ﬁn :‘(’n}i have heen subjected to these injurious influences. -
tmeg,

eatt -

BREAKING UP SLAG WITH ROCK SALT.

of b"".’“" Pkiss :—An item gathered in Carson we judge worthy
In ¢ “lal uoge for the henetit of all, gas makers in particular.
lo]ide furnages of w#as works there always gathgrs a very hard,
Migyq,'® Vvery difficult to remove even with iron bars. The
ke fo B0 iy the works at Carson told us that, by accident,
g M that throwing on this hot slag, after tlie coke was
ll\g s YU a hapidtul or so of common ruck salt rendered this
1t 0;’"‘ 8 few minutes, vasily drawn out like coarse, pebbly sand.
bgnd:“h“"'lfﬂl ghould not loosen up the whole mass, another

n‘&e 1 could he also thrown iu, and the result was certain ; the
gy %0ld all he drawn forward the same as ashes. This fact
t ** of thousamls of dollars’ value to the many gas manufac-

n'e . .
» mlk:,,u."“’ land, and it is free for their use. Experimenting will
. Q Vident e best wanaer of wsing the salt for the purpose.

™on, Nev, S. V. B.
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EPIDEMICS.

The limitation of epidemic pestilential disease, as the yellow
fever, typhus and typhoid, dipbtheria, etc., is at all times a ques-
tion of intense interest to every thoughtful person. The July
number of the New York Sanitarian countains interesting and
valuable matter upon the subject of epidemics, which we unhesi-
tatingly appropriate :

The cholera is a product of the jungles of India and Burmah,
and the yellow fever is as surely of West Inldian origin. That it
is an exotic as relates to the United States is the opinion of the
last national commission ; and that it never originates de novo,
except in its primal birth-place, whatever elsewhere may be the
excess of heat moisture, filth, and vegetable and animal decom-
position, is almost demonstrated, perhaps established. As to
communicability, it is certainly conveyed from individual to in-
dividual, not precisely by whit we understani to be direct con-
tagion, but through various media, especially by bed and body
clothing, by articles of furniture, by apartments, cars and steam
and sailing vessels, by baggage and by cargoes ; and these pro-
pagators, geriving from the s'ck the pestilential material (inten.
tionally not called germ), hold it with wonderful tenacity, and
convey it to mankind with intense effect. Both may be held at
bay by quarantine and literally *fenced out.” In 1851 cholera
prevailed in Southern Europe and in Algeria, but not one case
occurred that year in Spain by reason of vigorous quarantine.
Two vears later, when the embargo was not strictly maintained,
it ravaged the Spanish peninsula. It always followed the lines
of travel and was always carried by mankind. The infectious
germ might be long in germinating, but it could always be
traced to individuals. Quarantine, to be effectual, however,
must have & very wide applicability. It will not suffice to limit
it to vessels from foreign ports. It must extend to all convey-
ances for the transportation of passengers and merchandise—
must have relations with municipal, State and national authority.
It is estimated that the cost of the late yellow fever epidemic in
loss amounted to $200,000,000.

Typhoid fever is certainly communicated through a tainted
water supply exposed to the taint of infected vaults. Poisoned
springs have been traced to this infection, and in a celebrated
English diary case, where poisoned milk was claimed to have
been sold, scientific examination disclosed the fact that the milk
had been contaminated through the cows having lain upon
ground manured from infected vaults. Another source is in the

, ice supply, often taken from shallow pouds in the neighborhood

Lastly, M. Javel aitvises the avoidance of too .

“qualities for a long period, even if buried for many months.

of large cities, freezing not destroying the germ as supposed.
‘The air in localities becomes contaminated fromn sewage deposits ;
and Budd states, as early as 1859, that the germ of this disease
never originates de novo, but proceeds from a special and specific
porson, capable of great diffusion and preserving its noxioils

n

" Fegland the preventability of typhoid fever is so thoron%hly

"applied to the discharges is said to destroy the infection,

established that an innkeeper who has a guest ill with it, is held
ctiminally responsible if any other case could be traced to the
one under hisrool. By this means infectious substances are de-
stroyed and the spread of the disease prevented. Boiling wa];Bter

at
when the substance is allowed to escape as sewage it must be dis-
infected by prompt measures.

Diphtheria is much more prevalent and much worse in locali-
ties supplied with bad water. The microscope can detect a few
of the germs of epidemic diseases either in the water or in the
system, and the only sure method is to watch the slightest
approaches of disease and investigate the sources of our water
supply, whether in city or country. Chlorine gas, from recent
experiments, seems to be a disinfectant as well as a deodorizer.
This greenish-colored gas effectually seizes upon and destroys
any hidden germs existing in dwellings, ships, etc. This gas
hias been used successfully at Bellevue hospital and other places.
We must purify and quarantine. Mediums of communication
have been made available to epidemics as well as to maukind in
his business affairs.

e P —

EvcarLyprus 1N A CoLd oF tHE HEAD.—Prof. Strambio, in
a note in an ltalian medical journal, suys that notwithstanding
the failure of all remedies hitherto recommended for the im-
mediate cure of a cold, he wishes to communicate to the pro-
fession the great success he has tound attending a new one in
his own person, and te ask them to test its efficacy. He found
prolonged mastication and swallowing of u dried leaf or two of
the Eucalyptus globulus almost immediately liberated him from
all the effects of a seveve cold.
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IMachine onstruction & Drawing.

(From Collin’s Elementary Science Series.)
(Continued from page 253.)

circurnference into 16 equal parts, and the distance AA’
into 8 equal parts. Through the points I, II, I1I, &c.,
draw the cam shown in dotted lines, as for fig. 162; if
the roller were a point, or the knife edge of a sliding bar,
this would be the required cam; but the vroller has a
diameter of 2", therefore, from the points A', I, IT, ITI,
&c., as centres with a radius of 17, destribe arcs of ecircles
ingide the dotted cam ; a curve touching these ares will
be the outer edge of the required cam.

91. The following are the dimension+ of its several
parts :—Thickness of rim ¢ 1”; width of rim % 3 dinmetcr
of shaft @ 3"; key ¢ £ x 3", 6" long; diameter of boss b
53", and 4}" through; the arms fare $” thick, and 2" wide
at the marrowest part, increasing to 2}” for the longest
arm ; the others are in the same proportion ; inside the
rim and oulside the boss is a feather d $” ~ide and §"
thick ; on eaeh arm there are two feathers ¢ $” thick
and 3" decp, increasing to §” in the longest arm. The
inside of the rim ¢ and the feather d are curves parallel
to the outside of the rim.

Fig. 164 is a front-elovation, fig. 165 is an end-eleva-
tion, and fig. 166 is a sectional end-elevation, wade Ly
the plane SP, fig. 164,

92. During- one half revolution of the cam, as the
radii tncrease from CD to CL, the roller is moved out-

wards from A to A'; but in the relurn half revolution the

radii decrease from CL to CD, it is therefore necessary to
apply some means of keeping the roller in contact with
the cam, which may be accomplished by means of a spring
or a weight, or by using another roller B, and connecting
the two with a link, so that to prodace the return of the
roller A the cam acts upon the roller B, and thus brings
back A, together with the slide attached to it.

93, Inking-in & Drawing.—It is usual to put draw-
ings of machinery in ink, whether working or finished
drawings, since by constant use the blacklead lines would
remain only for a very short time. Indian ink is the
kind of ink used; it may be obtained either in the solid
or liquid state : the former will be the best for the general
student to obtain it in. Sticks of a good quality can be
had for onc shilling and upwards; cheaper qualities
are not to be recommended. Having prepared the ink
for use by rubbing it in a clean slab with a little water,
and having satisfied yourself that it is of the required
shade, by trying it with your drawing-pen on the margin
of the drawing, commence to ink-in. But, before doing
80, the following general hints will be of service to the
student -—Clean off with india-rubber all surplns black-
lead, leaving the lines just visible, as the lead is liable
to get between the mibs of the pen, and so cause the
lines to be irregular. 'When you have supplied the pen
with ink, before using it try it on the margin of your

~ drawing, so as to get the line of the required thickness.

Never put away your pens with ink in, but clean them
with a picco of wash-leather or linen rag; it will also be
necessary to clean between the nibs occasionally while
using the pens.

95. Thefollowing order should be observed in inking-in:
—First ink-in all circles, portions of circles, and curved
lines, to which straight lines are to be joined, keeping
both the nibs and the needle point of the bow-pen as

| nearly perpendicular to the drawing board as possible;

if the nibs are inclined too much to the surface of the
paper the circular lines will be irregular in thickness, ad
if the needle point is inclined too much the hole Wiu,bo
enlarged, which is objectionable. The pen for drawit8
straight lines, or curved lines by means of moulds
cprves, should be held nearly perpendicular, being incli®

a little towards the right and outwards, so that the PO““3 ]
of the pen may be seen. The lines are {0 be drawn fro® |
left to right, as in penciling. Particular care shoul
taken in joining a curve and a straight line ; the best w8y
is to commence the straight line from the curved one, 82
not try to join the former to the latter. If the liues °f
the drawing, both full and dotted, are correctly shown 1
pencil, it is immaterial whether the full lines are put
first and then the dotted ones, or otherwise ; but if th%
is not the case, then begin by inking-in the lines whi¢
are furthest from the plane upon which the view of V!
object is projected, as such lines will be in full ; the ?“t’
line* of the object will also he in full, the remaining
must be determined by the ordinary principles of P
Jection.

95. The beginner should be extremely careful in ink-
ing-in his drawings, so as to avoid having to use the
knife, or any other means, for scraping out or erasidg &
wrong line; it will therefore be advisable for him
pencil-in all lines as they are to be inked-in.

After considerable practice he may deviate a sittle ,
from this order; but, as a rule, the less it is deviated 0% |
the better, as the dotted lines should be distinguiShOd'
from full lines; not necessarily by dots of equal leng™
but just sufficient to show tho difference,

96. Shade or Dark Lines.—In the examples given %0
to Plate XXIIL., except in Plate IL., we have consider® |
the drawings to be plain outline drawings, having all ihe
lines, which form the boundaries of the surfaces ,.epr:
sented in each figure, of the same thickness; we will B0
explain the use of shade or dark lines.

The figures in Plates XIL to XXIII. may be t"'ke?'
as types of those termed working drawings, that is, dn‘chl
ings from which the object is to be constructed; in 8%
drawings all the lines are to be of the same thickne®
Yor fintshed drawings, which are usually made to & sl
tcale (} and under) and used for the purpose of referen®®
&c., shade lines are often employed, whose chief usethﬁ
to convey to the miud a better idea of the form ?f roi
several parts of the object,and to give what is conside™®"|
by many to be, a better finish to the drawing; howe.ve;'
thoir use is a matier of taste. In Plate II. shade 12%)
are employed. Figs. 190 to 192, Plate XXVIL, I° g
sent, as a finished shade-lined drawing, the pedestal 859
in Plate XXIV. tho

97. For the purpose of shadelining drawings o
light is assumed as coming from the left-hand and fro
behind the observer towards the object, and ab su 10
angle that the projections of each ray t aro jnclined
the horizontal and vertical planes at an angle of 45° o8|

Figs. 167a, 1676, Plate XXIIIA., are the plan and €1
tion of an object made up of plane surfaces, having 2 sq“we
hole through it. The lines ab represent the direction of 4y
rays of light ; those lines upon which the light falls dire¢
are fine lines, the remainder are made thicker, an for
termed shade or Jark lines. 'We may say generall)s and |
clevations, the shade lines are put on the right—ﬁd‘”d 008 ‘ .
bottom edges of projecting surfaces ; where two surfac®

* By the term outline we mean the houndary lines of the objoch |
outside of which there are no lines.

 The rays are considered to be parallel.
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:{: In contact, if the upper one does not project beyond
lower one the shade line is not used, as shown in the
tom line of fig. 1676, the objoct is supposed to be
lng on a horizontal plane. In the case of sections
%nd hollows, the shade lines are on the lef?, as shown in
- 1685, Figs. 167a and 168 show how shade lires
employed for plans; fig. 1684 is a sectional plan.
in th, or cylindrical objects there is a little difference
® use of shade lines. Figs. 169a, 1695, represent in
5 and end-elevation a portion of a shaft; fig. 169¢ is
ed; along the line ab the lght is most intense,
m“&lly decreasing towards gk and cd; along cd the
so €18 greatest, and gradually decreases towards abd, ef ;
xhnqw we put a shade line for ef, the effect which the
linadlng produces is destroyed; for this reason shade
©3 are not employed for cylindrical objects,* except for
&ne ends and projecting parts, as f4, fig. 169a, and ab, cd,
d of, fig 1718,
16969 circular ends are represented as shown in figs.
Ness 170q, and 171a, the circular line increasing in thick-
thisskfmm the points @, %, to ¢, fig. 1695, where it is
0“:,93“:- In hollow cylindrical objects the inside and
Side are shade-lined, as shown in fiz. 170q, and sections
1€ sume have shade lines, as shown in fig. 1705.
. 18 1704 is an end-elevation, and fig. 1705 a front
en 10081 elevation. It is important to notice the differ-
% in the use of shade lines for plans and elevations ; if
-2 consider fig. 170« to be a plan, and fig. 1705 an eleva-
On{ then the shade lines as shown would not be correct.
. s}‘l;g& 1710, 171«, represent in front and end-elevation
th ft having a neck and collars, upon which are shown
® Usual shade lines, The angles formed by the coilars
the shaft are filled-up, as shown, with a curved sur-
thes and the outside edges of the collars are rounded;
e curved surfaces are not shade-lined, for a similav
%0n as that given for fig. 169a.
that Conifzal objects are treated in a manner similar to,
Whi Of cylindrical objects, as shown in figs. 172, 1720,
a ich gre respectively plan and elevation of a portion of]
Dght cane.  The elevation, fig. 1726, is assumed to be
5 urfed above the surface AB, that is to say, its lower
forg e ¢d iy not in contact with another surface, there-
© th If the lower surface

the line od will be a shade line.
;. 18 cone rested upon a surface larger than its own, the
ha.: ¢d would not be a shade line, The plan, fig. 172a,
eyli“Shade line, as in the case of the circular ends of
8 Uders, for its bottom surface cd, but not for its top
e ef ; if the bottom surface vere in contact with a
ng e larger than its own, the circular shade line would
t b6 uged,
tioy, 5% 1734, 1735, represent in plan and sectional eleva-
the & portion of a hollow cone, upon which are shown
by tih“d" lines for the position of the object indicated
with e figures. If the bottom surface were in contact
ang 8 surface larger than its own, the line cd, fig. 173,
lig, edthe outer circle in fig. 173a, would not be shade-
- The two right-band edges of the section, fig. 1735,
ollgede lines, as would be the case if the object were a
OW cylinder.

Port,‘gs' ‘174a, 1745, represent in plan and elevation a
to t}iOIl of a bolt with a hexagonal head, the part next
]&g head being cylindrical. The object is resting upon
Plang, ag ghown in fig. 1745 ; the bottom and two right-
edges of the head are shade lines. The circle in
. 1740’5 shade-lined, as in the previous examples, and
of t..OWever, if wo consider the use of shade lines to be a matter
th;. and therefore liable to difference of opinion, we may

a8

Ha
b tha In many cases they are used for cylindrical objects.

three sides of the hexagon are shade lines.

Figs. 175a, 175b, represent the same object in front
and end-elevation ; fig. 175a shows two faces of the head,
and fig. 175b shows the under side of the head and the
end of the eylindrical part of the bolt. The object in
these figures is assumed not to be resting upon a surfice;
if, however, it did, then the bottom line in each figure
would be a fine line, unless the surface upon which it
rested was smaller than the surface of the object.

If the view, plan, or elevation, of an object is inclined
at the same angle and in the same direction as the pro-
jections of the rays of light, as in fig. 176, the lines of
the view which are parallel to these projections are fine

lines. Fig. 176 represents the elevation of the bolt
shown in fig. 1745, the centre line ab of which is inclined
at 45°, and slopes from left to right, having the same
inclination and direction as the rays of light; the lines
cd, ef, &c., which are parallel to ab, are fine lines. The lines
df and gh, which are at right angles to ab, are shade lines.
If we consider fig. 176 to be a plan, the lines df and gh
would be fine lines; and ek, /%, shade lines. In the examples
of shade lines which have been given, we have considered
each of the straight lines in the views of an object to be
of the same thickness; and also the thickest part of each
circle to be of the same thickness. Semetimes there is a
difference in the thickness of the shade lines of a drawing,
which is governed by the distance and inclination of each
line from the assumed souice of light.

By a proper use of shade lines one view of the draw-
ing of an object will convey a much better idea of the
form of the object represented, than if they were not used;
cylindrical forms can be distinguished from other forms
by the omission of the shade line in the former; and pro-
jecting surfaces can be distinguished from other surfaces,
and also from recesses, by the position of the shade line.
‘Where dotted lines are used in shade-lined drawings, they
should be all of the same thickness.

100. Working and Finished Drawings.—We will
now give examples of thg two chief kinds of drawings
used, taking a Pedestal or Plummer-Block as the object
for representation. In Plate XXIV, is shown an ordi-
nary working drawing of the whole pedestal (figs. 180 to
183 are added for another purpose, as will be explained
shortly) ; the dimensions are not given, as the parts are
shown in detail in Plate XXV. The cast-iron and brass
portions are shown in Plate XXV. in detail with all the
dimensions added and also the radii of-the arcs of circles:
this may be taken as a type of drawings such as should
be supplied to the Pattern or Model Maker, along with
Plate XXIV., which shows the arrangement of the whole
as put together. The wrought-iron work is also drawn
in detail for the Smith. In Plato XXVI. is shown the
pedestal as a finished shade-lined drawing.

101. Pedestal or Plummer-Block.—In Plates XXIV.
to XXVI. are shown in elevations and plans, a pedestal {
as defined in Art. 29, page 29. Fig. 177, Plate XXIV.,
is a front-elevation, the right-hand half being in section,
as made by a vertical plane S,P,, fig. 178, Fig. 178
is a plan, a portion of which is in section, as made by a
horizontal plane 8,,P,, fig. 177 ; and fig. 179 is an end-
elevation. s

A is the body of the pedestal which supports the steps
B; attached to A is the sole-plate or base-plate C, by which
the pedestal is connected by bolts E to the frame of the
machine, either directly, or by means of an intermediate
bracket ; D is the cover or cap connected to the body by
the bolts F, the object of which is to keep the top step in
contact with the shaft; on the top of the cap is an oil-cup
( Continued on page 284.) ____
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" Reissig. It preveuts the formation of fungi, and renders the 3}‘]‘:
faces coated with it impermeable to fluids or vapors, and capﬂ‘i’m
of being washed down with boiling water without injury. T in
paint is a solution of about 50 grammes of stearate of soda ¥
1,000 grammes of spirit having a specific gravity of 66. . o
~olution mey be given any desired tint by the use of the all‘l“‘t

CAN A STEAM PIrE SET FIrE To Woob ?—At the Crescent
Steel Works in this city, a steam pipe two and one-half inches in
diameter, carrying 90 to 100 pounds pressure, was laid under- o
ground about three years ago, encased in common pine boards dyes, or ol ocher, ultra-marine or such other colors as are w
about one inch thick. A few days since occasion was had to dig . subject to decomposition. ’
up the pipe, and the whole length of the wooden drain wasfound | To PrrserveE NaTuraL LEAVEs.—The fresh leaves ’:3—
to be charred, and apparently burnt, about three-fourths of the ' spread and pressed into a suitable dish with alternate layers
thickness of the wood, the other fourth being partially rotted. - fipe, thoroughly dry sand, as hot as the hand can bear. Whes
The whole inside of the drain was tarned to charcoal, with here ' the sand has cooled they may be remeved, smoothed, and dip
and there spots of white ashes, showing the ignition had actually ! for a few moments in clear French spirit varnish, and allowe to

taken place. It seems probable that if the casing had not been
excluded from the air by the earth covering, it would have blazed
and been entirely comsumed. It is generally believed that a
steam pipe cannot set fire to wood, but this case seems to prove
the contrary, and it may explain the origin of many mysterious
fires. It indicates at least that care should be taken to prevent
the close proximity of easily combustible material to steam pipes
carrying a high pressure of steam. The temperature of steam
due to a pressure of 100 pounds per square inch is about 337°
Fahr.— A merican Manufacturer.

PrEsENCE OF MIND.—Prof. Wilder gives these short rules
for action in cases of accident: For dust in the eyes, avoid
rubbinyg ; dash water inte them. Remove cinders, etc., with the
round point of a lead pencil. Remove insects from the ear by
tepid water ; never put a hard instrument into the ear. If an
artery is cut, compress above the wound ; if a vein is cut, com-

ress below. If choked, get upon all fours and cough. For
ight burns, dip the parts in cold water; if the skin is destroyed,
cover with varnish. Smother a fire with blankets, etc. ; water
will often spread burning oil and increase the danger. Before
passing through smoke take a full ‘breath, and then stoop low,
but if carbon is suspected, walk erect. Suck poison wounds,
unless your mouth is sore, enlarge the wound, or, better still, cut
out the wound without delay, holding the wounded part as long
as cnn be borne to a hot coal, or end of a cigar. In case of
opium poison, give strong coffee and keep moving. If in water,
float on the back, with the mouth and nose projecting. For
apoplexy, raise the head and body ; for fainting, lay the person
flat.

FLavoriNG MEAT oN Foor.—M. Monclar, a noted agricul-
turist in France, advocates the flavoring of meat on foot, by ap-
propriate feeding. He says that by flavoring the food of cattle,
sheep, pigs and poultry, their flesh may be rendered much more
agreeable to the palate than it often is. He is substantially
right, for reasoning by contraries, we know that rabbits, quail,
deer, etc., which feed and browse upon the artemisia and bitter
seeds, have a disagreeable flavor when eaten. Auy flavor may be
given the meat—mint, anise, thyme, etc., and several tastes may
be given the meat, or » compound flavor be added by a variety
of flavors of any selection. For invalids particularly, or for
epicurean palates, the common meaty flavor can be modified in
flavor to suit the palate, and the aversion to healthy, nutritious
meat be overcome by a delivious conglomeration of sweet flavors.
We hope to see the experiment tried in this county.

ForMATION OF CoAL.—E. Fremy holds that there are several
kinds of isomeric cellulose, coustituting the skeleton of plants.
Coal is not an organized substance. The vegetal impressions
presented by eoal are produced as in shales or other mineral
matters. The chief substances contained in the cells of plunts
under the double influence of heat and pressure produce bodies
having a great analogy to coal. The pigments, the resin, and
the fats of leaves, if submitted to heat and pressure, yield com-
pounus which approximate to bitumens. The vegetable matter
which gave rise to coal has undergone, first, the peaty fermenta-
tion, the coal being then formed by a secondary transformation.

ExameL voR ‘‘ PORCELAIN” KETTLES.—Grind together 100
parts of powdered calcined flints (or white quartz sand, free from
iron), 50 parts of calcined borax (borax glass), and 20 parts of
kaolin (white potter’s clay), pass the mixture through an 80-
mesh sieve, a1d mix it with water te forw a thin paste. Line
the olean vesse] with this and let it dry slowly. T} en fuse to-
gether 125 parts of white glass, 25 of borax, and 20 of soda ;
powder when cold, and make into a thin paste with four parts of
soda and a sufticient quantity of hot water. Cover the first coat-
ing with this, and, after thoroughly drying, heat in a muffle
until the glazing has properly fused.

A NEw PAINT FOR PLASTERED WALLS.—An excellent paint
for ceilings aud walls has been invented by a German named

i
|

dry in the air, By many melted white wax is preferred to &
nish. This latter must not be too hot. The dried leaves® ¢
dipped in the melted wax, drawn several times over the edg® :‘
the vessel to remove excess, and hung up until the film of ¥
is thoroughly cooled and hardened.

PRESERVING INsEcTs.—A. Laboulliere recommends Jungi®8
the insects, in the fresh state, into alcohol which has p
saturated hy digestion with arsenious acid (1§ pint will take P
about 14 Troy grains of arsenic). The living insect put into t
preparation absorbs about 0.003 of its own weight. be
soaked in this liquid and dried the specimens are safe from tod
ravages of moths, anthrenus or dermestes. This treatment d
not affect the color of blue, green or red beetles, if dried
soaking for 12 to 24 hours. ~Hemiptera and orthoptera can dos
treated in the same way ; also the nests, cocoons and ch!‘y”l’
of insects. (30l

PROTECTING VULCANIZED RUBBER.—To protect vulcsB 115,
rubber against the action of oils and fats, ?—lerr C. Schw‘““wd
Jr., of Berlin, works in the rubber by rolling through hes of
rollers a mixture of 6 pounds of prepared chalk, 3.2 ounce8
sulphur, 1.67 ounces of litharge and 1 pound of glycerine of l""d
specific gravity. In order to vulcanize articles niade and shs rl
from this material, they are placed in a bath of glyceriné, ®
all exposed to a pressure of steam of two to three atmospheres: .

A Brick-LINED Tank.—The Metal Worker says that 30“;‘
years since Prof. Chandler, President of the New York B .
Health, built a tank which was not only serviceable but Ch"?
He had made of stout plank a large box carefully braced, s;ed
lined it with bricks, each one of which was dipped in Mm@ 10
conl-tar just before it was laid in place, the coal-tar serving ~,
stead of mortar. A thin coat of this substance was sprea
the inside, which made the tank thoroughly water-tight.

GUTTA-PERCHA SOLVENTS.—Caoutchouc and gutta-pe\‘ch“ de.
both quite soluble in naphtha, benzole and carbon disnll)hln ‘
The latter, when mixed withk about 6% of absolute alcohol, 18 %ld
of the best solvents. The solution is performed in the ¢
(best in the open ai.), as it would not be safe or economi¢™,
heat these volatile and inflammable liquids. Exposed F"o
air the solutions soon evaporate, leaving the gums in their
ginal condition.

INDELIBLE INK.—The Apotheker Zeitung gives the followl%% 3
formula : 1.75 grammes aniline black are ground up wit i !
drops hydrochloric acid and 42 grammes alcohol, and the .hqu 0l
is diluted with a hot solution of 2.5 grammes gum arabic 12 -
grammes water. If the aniline black solution is diluted wit of
solution of 2.5 grammes shellac in 170 grammes spirit insted 3
gum water, the result is an ink suitable for writing on W
brass or leather.

. . ide |
Brass CASTING FROM OLD METAL.—A white scum of O%h §

sometimes forms very rapidly, and going into the molds wit!
metal makes the castings porous ang

case when old metal is used.
well with a stick of green wood, and sprinkle with a litt

argol and sal ammoniac before pouring.

SoLip EMERY WHhHEeELs.—Many of the best whee}ﬂ
cemented with vulcanized rubber, borax or zinc chloride
oxychloride) and barium carbonate ; other materials, 88¢ 1186
feldspar and clay, alkaline silicates, litharge and japan, she 4.
and other resinous and gnmmy matters, albumen and limes © -

CEMENT FOR BISULPHIDE PRrIsMs.—A good cement t0 fushs
the sides of bisulphide of carbon prisms is made of a mlxm”fot
good glue und concentrated glycerine, the compovition used
making rollers in printing presses. -

LiME WATER,—Agitate an ounce of pure caustic 1ime l:;b'
pint bottle nearly filled with water, and after the lime has ¢ iB
sided decant the clear supernatant liquid. It must be keP
well stoppered bottles.

; : the |
rotten especially is thif 'y |
To prevent, stir the moltenlzn‘:::y |

816 |
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V\gfw UsE FOR PAPER.—A great diversity presents itself in the
been“s Useful purposes to which paper, or papier mdcké, has
ing 12Pplied of late years. Besides ornamental articles, cloth-
'ddmg, stamps, boxes, barrels, picture frames, furniture,
1pes, chimney-pots, bricks, partition walls, carriage and
m eels and boats, it would seem as if the inventive ingenuity
to & tMUfacturers has succeeded in adapting this single substance

- 0€ new use ¢very day. The last remarkable application of

mr Mdch¢ is the manufacture of a revolving dome for the
Ing ‘Domical observatory of Prof. Greenme, of the Polytechnic
fagy TUte at Troy. This dome has an interna! diameter of 29
Orgian if constructed in the usual manner, would weigh five
'"&nix 003 and require powerful and complicated machinery to
de thpnlatp it, besides also requiring foundations of cousiderable
wil] for its support ; whereas the total weight of the paper dome
'°l‘kli‘0t exceed a ton und three-quarters, and, mounted on pivots
di c‘!’g’n iron grooves, is capable «f being revolved in any
‘&pparm“ required without the assistance of any machine or
of woat“-‘ of any kind. The paper is put upon a light framing
% harg and is, by means of a special é)reparatmn, rendered fully

and even more rigid than wood.

Stoye
cq

N\i‘:\’:erw.«'rmxs WiTH LIGHTHOUSES. -A new deseription of
Ry, Called the ““huoyant rocket,” has been produced by the
Trag aboratory Department, at the request of the Board of
‘We.e tocket was ‘requlrod as 4 means of commuuication
ain u the shore and lighthouses a few hundred yards from the
the |, &1d during bad weather, and in circumstances under which
vey Minary life-saving rock apparatus by which a line is con-
ave ato A wrecked vessel would be una vailable. 'l‘hc‘luhum_mry
ey, r"SWCI'e(l the demand by adopting the old-fashioned Con-
ini, ocket to meet the required end. A small iron tube con-
to ,'3 the composition is enclosed in a casing, of cork, and fitted

tre ’i‘tlck iu primitive fashion, with a line made fast to the ex-
hre, > 20 the simple arrangement has admirably succeeded.

fru,nel of the rockets have been trivd at Shoeburyness, heing fired
%“rs: trough at the surface of the ses, and plowing a direct
of o .thmugh the water with a strong line yt.tauhml, by means
Veyeq 1ch an’ assistant or a boatload of provisions could be con-

“*4 to the lighthouse keeper.

. Winn o ) .
IND Gaver. -A simple apparatus for continuously record-

ip
ing :he direetion of the winid, constructed by M. Redier, is now
forg, . 3¢ the observatory at Lyons. A weathercock of suitable
Uop S “pported by a sort of tripad of grooved wheels running
hoﬁ 0" Circular ruil of steel (the wheels having individually a
oy, Al axis, but collectively a vertical).  From the weather-
(Plac(.pass.es down w vertical rod to conuect with a cvlinder
tivm N With axis vertical), which ix supported below by a steel
t mri"““ng ona plate of agate, and 15 guided at the upper pant
5t Zontal puileys. Thus euch movement of the weathercock
theay _Witted to the cylinder. The latter has wouud round it a
divmn Paper, graduated vertically and honizontally (the vertieal
ang amls Pepresenting the hours, the horizontal the directions),
hy c]0!'("1011 applied to the paper is moved in vertieal directions
the "‘k‘“{OFk. It will thus be seen that th - tracing obtained on
APEr {ndicates the suceessive po~itions taken "y the weather-
tiny &0d, accordingly, the direction of the wint Tor any gQiven
‘ti\:;\: ANTISEPTIC SarLr = During some experiments in separ-
g tm(i’gur from molasses, a double salt of borate of potassiam
Den'mm was fouud, that proved to bave valuable antiseptic
Scaje 188, This salt is now manufactured on a commercial
I‘Onu'dand costs about 10 cents a kilogramme or five cents a
Chlgrig It is obtained hy dissolving in water equal yuanlitics of
84 o € of Potassinmn, nitrate of so«%ium and boric acid, filtering
eg,, *POTating to dryness. The salt is said to be quite deli-
Tetaj :‘. and must be kept in tight bottles. It is quick in action,
oy, 1 18 qualities for a long time anud has no injurious effect
iy g i’taste, smell or healthfulress of the substances to which
Ptege,g‘.' led, [t has already found a use in making sausages, in
“‘ntitmg Meats, in tanning and in butter-making. A swall
ditj,, (¥ Of the salt added to milk will preserve it in good con-
g i, 0T @ week. It is also used in preserving beers and wines,
d“ectio,,:ng made the subject of experiments in several other

“tll:eli:EsE PokceLa1N.—The Chinese subject the greater part
ﬁ‘ﬂtly _Porcelain to but one firing, first drying the pieces suffi-
e lblem the air to prepare them for glazing. This plan they
. "‘iatato Pursue, because the nature of the material 13 such that
(™ N lh..- entranes of water.  Their glaze is mueh snperior to
,i"ten.euae 1 the Kuropean potterics, bue 1L tequires Use Liust
° degree of heat for its usion, and considerable art is con-
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sequently required for the management of the fire, as well as in

the construction of their ovens. These are built in the most
substantial manner, so that when the fire is at its greatest height
the hand may bhe applied to the outside without any fear of
burning.

SELENTUM CAMERA.—The Scientific American refers to some
very ingenious and curious applications of selenium, in which its
peculiar property of changing its electrical conductivity when ex-
posed to light varying in intensity, is utilized. The several
devices are the invention of Mr. George R. Carey, of Boston,
Mass. Perhaps the most curious of these instruments is the
seleniuin camera obscura, which is capable of trausmitting,
telegraphically, an image of any object and making a perwanent
impression of it at a distant point. In this case a person may
sit hefore the camera in New York while his photograph is made
in Boston.

A NFWw process for the production of a superior artificial stone
is described to consist of the employment of a thorough mixture
of six parts of fine sand and one of slacked lime, which is exposed
for about three days to a high temperature under a pressure of
some three atmospheres. The result is affirmed to be the partial
decompnsition of the silicious particles with the formation of
silicate of lime, which acts as a cement, so that the mass, when
cooled down to the ordinary temperature, hardens. This hard.
ening process is said to continue for some weeks after exposure
to the air, and the final product is declared to be as hard and
solid as good sandstone.—Mining Journal.

Workine Steam a1 HicH PrEssURE.~- It is well known that
great efficiency in steam engines is obtained by an increase of
pressure and the use of expansion. To accomplish this, the
point lies not so much with the engine as with the boiler, e gie
neers finding no ditticulty in working an engine with ste: m at
150 to 200 pounds per squate jneh ; therefore Mr. Walt, an em:.
nent Liverpool engineer, thinks there i no limit to the practical
working pressure.  Some engineers will be inclined to differ with
this opruton, as the management of steam used expansively in
simple reciprocating engines at 1anges of pressure much exceed-
ing those named, is considered by many risky practice.

Tur Degr MiNgs oF THE WorLp.—Jn reply to the letter of
Mr. H. Musgrove and others, Lake City, Colorado, inquiring as
to the depth of the deepest mine now being worked in the world,
we may say, this distinction probably belongs to the Ad:ilbert
mine, Austria, in which the workings are probably ecarried on
through a perpendicular shaft 1,000 meters—3,280 feet deep.
This is a lead-silver mine, and has been worked many years.
Tie next deepest mine on the continent of Furope is the Viviers
coal mine in Belgimn, 2,847 fect dvep.

STEEL-FACED Trox Prares. A ¢ st-ivon mold is divided into
two sections by menus of a transverse plate of thin sheet iron.
The two metals ave then poured into the respective compartments.
The sheet iron partition prevents the mixture of the metals and
facilitates the welding by itself being vought into a state of
fusion. It is said that the product 1s well adapted for safes, and
that it resists drills.

Sort STEEL REING USED Fok TiN PLATES. A correspondent
of the London Miwing Jow-uui, who appears to be well informed,
states that very large quantities of tin plates made from steel are
branded charcoal and best charcoal, and so exported ; and these
plates, he affirms, are exceptionally well received, especially for
stamping purposes, in the United States.

New Dye.- -Sulphoumidoazobenzolic and sulphoamidoazoto-
luolic acids have heen made petmanent canary and orange yellow
dyes Ly the conjugation of the sulpho-acids with amidoazobenzol
and amidoazotolual, the excess of acid nentralized by dissolution
in alkali and concentrated. The colors are dyed in a slightly
acid bath.

SIXTY-THREE years of age is said to be the graud climacteric or
turn of life, a critical period for masculine humanity, wore men
dying at that age, or near it, than at any other, leaving sccidents
and violent deaths aside. A like critical period for feminine
humanity is 47 years.

To Cut A HOLE 1IN GLass. -To cut a round hole in a pane of
glass of any required size so as to save the pane, use a copper
tube of the size of the required hole ; revolve it in coutact with
the glass, and supply it with emery and water.

Tue HoTEL b& ViLLE.—The Hotel de Ville in Paris, the old
seat of the Municipal Government, which was destroyed in 1871,
1> far advanced 1n rebuilding, wud will be cowpleted in 1851, «t
a total cost of about $4,400,000.
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G; the oil passes down the hole M through the step on to
the shaft; to distribute the oil over the neck of the shaft,
oilways N (seo ulso figs. 188, 189, Plato XXV.) are cut
in the steps. For millwright purposes therq is generally
a packing of wood inserted between the base-plate and
the frame, to which it is connected, as shown in Plate
XXVI.; but for many purposes this lining of wood is
not employed, as the object is to get a rigid connection
between the pedestal and the frame, corresponding as
nearly as possible to the case where the pedestal and
frame are cast together. Where the wood packing is
not used, the whole of the bottom swrface is planed, or
more comisonly clipping-pieces H are cast to the base-
plate, so as to reduce the amount of swiface to be planed
or chipped; the chipping-pieces arc shown in dotted lines,
their width and depth vary according to circumstances,
from }” to 1” wide and }” to §” thick.

To allow of a slight change of position of the pedestal,
and for contvenience in fixing, the holes K through which
the bolts E pass are elongated, as shown in fig. 178; after
the exact position has bcen determined, picces of hard
wood or metal are inserted at the ends, between the base-
plate and the lugs on the frame, to prevent ihe possibility
of the pedestal moving lengthwise. The body and base-
plate are made of cast-iron and are cast together, the cap
1s also cast-iron; the steps are usually made of brass, but
the top step is often made of cast-iron; the bolts are made
of wrought-iron, those for the cip are 3" diameter, and
these marked E are §” diameter. The dimensions for
the body, cap, and steps, are marked on the figures in
Plate XXV.; the radii of the circular arcs are also
shown, which should be the case in all working drawings.
On each side of the cap and body of the pedestal are
facings O, whose surfaces are in contact with the flanges
P of the steps. The body of the steps is cylindrical, but
thicker at the bottom and the top than at the sides, as
shown in figs. 187 to 189; chipping-pieces Q are cast at
each end next to the flanges. The space between the steps
is to allow of their being brought together as their inner
surfaces wear; the space between the cap and the body of
the pedestal is for the purpose of regulating the position
of the top step.

102. The figures on Plates XXIV, and XXV. the
student will be able to drvaw without any special
instructions, excepting perhaps the curve «'t'a’, fig. 179,
v.hich is the intersection of the cylindrical part aba, fig.
178, of the body of the pedestal with the interior of the|
cylindrical surface ¢d, ¢'d’. Figs. 180 to 183 show half]
the curve drawn full size; the method employed is similar
to that used in former figures, and the construction lines
show clearly how the curve is determined. If the angles
at a, fig. 178, are filled-up, as is shown in dotted lines on
the left-hand half of the figure and in fig. 191, there
would be no line of intersection, and we should have the
end-elevation as represented in fig. 192.

103. In Plate XXV., fig. 184 is a front-elevation of
the pedestal with the steps and bolts removed; fig. 185 is
a plan of the same with the cap removed; and fig. 186 is
a plan of the cap. In figs. 184, 185, we have shown the
chipping-pieccs H on the base-plate. The steps are shown
in figs. 187 to 189; the left-hand half of fig. 187 is in
section; fig. 188 is & plan of the top step, showing the
oil-hole, the oil-ways N, and tho chipping-picces Q; fig.
189 is a plan of the bottom step, showing the inside in
fulllines. The cylindrical surfaces of the steps are not con-
centric, on account of thedifference in the thickness of metal

the sides being made the same as at the bottom. Figr
177 to 179, and 184 to 189, arc drawn to & scale ofi'J
figs. 180 to 183 are drawn full size.

104. The usual proportions for tho soveral parts 8rd
as follow* :—

The diameter of the neck........cocciivieve. = D
Thickness of base-plate... =Dx 3
Thickness of ¢ap................ =Dx 4
Diameter of bolts (if 2 used) = Dx ‘25 d
Ditto (if 4 used)... ... =Dx"18
Thickness of metal at bottom = 0°15” + from 0-09 to 0'12 ¥ D
Thickness of metal at sides = 75 of thickness at botto!”“ob
105. In Art. 96 we stated the purpose for Wl;’ ol

finished drawings are usually made; there are sev "
kinds of such drawings, but we shall confine ourselve® "
simple line drawings. The object for which the dx:ﬂW‘nbe
are required must decide what kind of drawing is wthe
made; if there is a good scale working drawing Qf ]
whole machine, then the finished drawing may be Slmpbe-
an outline drawing without dotted lines, the lines mﬁYd ol
all of the same thickness, or shade lines may be a,ired
according to taste. If however the drawing is req bo
for general reference, then the dotted lines should b6
ghown ; the teeth of wheels should also be shown, and
centre lines omitted in all such drawings. -

As an example of the former kind of finished d”‘w
ings we have shown the pedestal, figs. 190 to 192, P: o
XXVI. In this example shade lines are used as expmg "
in Arts. 96 to 99. As there are no lines introduced
what have been explained, the student should have
difficulty in drawing the figures.

106. %Ve have given 1§u Plates XXIV. and xxV.
examples of working drawings, as explained in Art. 1™y
page 75; we shall now give further examples of 5 o
drawings, including those for the smith. The 'ObJ
selected for the examples is the Slide-Rest of a Horw?! aﬂ"“'
Boring and Surfacing machine, made by Messrs. F
bairn, Kennedy, and Taylor, Leeds. In this example o
shall treat of the colouring of working drawings, and ¢
of the plates, showing a section, will be coloured. asb

In making working drawings, the draughtsman ™ o
exercise his judgment by selecting such plans, elevati®
gections, and details, as will best explain the form
arrangement of every part of the machine which Jd
wishes to represent; and, in addition, the drawings sb?
show the extreme positions of each of the moving P!

In making sections, it is sometimes .conventel
assume the object cut by a number of section plane® i
the sections thus made being projected upon one V;fo]o
that is to say, instead of making one section of the ¥
object, two or more sections are made of different P* 3 i
and each of these projected upon one view. All 8%: 1
sections should be made by parallel planes, and the
tion of each should be indicated by lines in the vie¥.
the object from which the sections are projected: pout
this means we can show the parts we wish, wit if
making separate views for each section; however, "'heleuld
a limit to the number of sections, and in no case Eh;eog i
they be so numerous as to destroy the simple and C©
reading of the drawing. N . ol

In the following example we shall show, by & 9““};0_
case, a sectional elevation upon which are proj Plate
tions made by three different planes (see fig. 197"
XXVIII). .

107. Blide-Rest.—In all Machine Tools there 33,4

ositl
and motions of this tool depend upon the kind of

w

at the bottom and at the gides; for small steps this differ-
ence i3 not always taken into account, the thickness at

ployed a cutting instrument or foof, and the P
* Taken from Molesworth.
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W] seo. .
]nhieh it is designed to perform. In the example we

Vo gelected the tool is carried by the slide-rest, and the
for 21 to be operated upon is made to rotate; however,
bej, ¢ purposes this order is reversed, the material

2 0g carried or supported by the sliderest, or by another

The different motions which can be given to the
f“ﬂh:flen it is carried by the slide-rest will be stated
> on.

.ndln Plates XXVIL, XXVIII, is shown in elevations
Pl&tghns the slide-rest mentioned in Art. 106. Fig. 193,
&’Ont.eXXYH" is a plan, and fig. 194 is a sectional
XXy levat}on or longitudinal section. Fig. 195, Plate
f, lsIII" iz an end-elevation, takeni n the direction Y,
and ¢ 4; fig. 196 is a plan of part of the bottom piece D;
o 18 197 is a sectional end-elevation or crogs-section.
A i‘stlde-rest is attached to a compound slide, of which
sliq he top of the top slide; by means of this compound
. O the slide-rest, as a whole, can be moved in two
eentreo{ls in the same plane, one parallel to the axis or
angles tlomiat,CC of the machine,and the other at right
® slide-rest proper consists of three movable pieces
Wany! 30d N; the bottom slide G can be moved back-
the o 20d forwards along the slide A at right angles to
t:leg CC; it is fixed in any required position by the
hea, B. In the top part of D there is a circulap
The b ed slot or groove E, in which are placed bolts F,F.
%ntacOtbogn pol‘bl()n‘ H of the slide G is circular, and is in
exce tt With the slide D, the two surfaces being similar,
h0]e£ that D has a circular groove, and H has two bolt
Ingp the two slides are connected Ly the bolts F, F.
a Pine common vertical centre KK of the slides is fixed
When Or pivot, R, round which the slide G can be turned;
D &ndthe required position is determined, the two slides
top G are firmly connected by the bolts F, F. TIn the
be th;Ortxon of the slide G there 18 a screw L, which can
o Vixl;ned round in its bearings, but is .prevented from
to gy, g lengthwise, in the direction of its axis; attached
0 screw is a nut M.
the t:: the top slide or tool rest which shdes upon Gj;
gl O slides G and N ave connected by means of the
the s]ieél surface O and the strip P; the nut M is fixed to
the . e N, and the motion of N is obtained by turning
ang nrew Li Attached to the slide N are four holts
eans“tS, thq former.are marked Q; 8, S are clamps by
cut, of which, together with the bolts Q, the tool or
iner” 18 fixed to the rest N. The strip arrangement is
o in %o that given in Art. 31, page 30; the angle which
Variey ‘{)hned surface makes with the horizontal plane
The etween 50° ard 60°, according to different makers.
Serew 1.1 has a circular collar T, which fits into a re-
thr‘)lllfrtil the slide G; outside the collar is a plate U,
the ¢ Ed which passes the end [ of the screw; a portion of
pl%ed lis of a square cross-section, and upon this is
Touyg & handle or lever when the screw is to be turned
oot 3y The collar of the screw and the plate are.in con-
”""-s’cre e latter is attached to the slide by means of two
aoyi, w8V, V, and thus the screw is prevented from
Th g 1engthwise. '
‘ weth‘iOtted lines aa’d, cc'd, fig. 194, Plate XX VII,,
.
1::&‘.)13 In most cases to show the extreme positions of]
I "lng Pleces, 50 as to see at a glance whether or not the
Plece can occupy the positions which it is in-
te,ﬂ ed it howld py P 8 which it is in
di:gdlt'ion to the scale of the drawing being given,
m"”ked nsions, of at least the principal parts, should be

extreme positions of the top slide N; it is ad-|

Plates XXVII; XXVIIL, and XXIX., the principal
dimension lines are shown, but the dimensions are omitted.
In fig. 194, Plate XXVII.,, the dimension lines are not
shown, on account of the colouring, but they, should be
shown in the drawing.

108. In Plate XXIX. are shown the pieces of the
slide-rest which are made by the smith; such drawings
are called Forge drawings, drawings of Forge work or
Smith work. Forge drawings are generally made full-size,
except in the case of very large pieces, and have all thei
dimensions added;.not only those which the smith requires, |
but also those necessary to finish the article, as the forge
drawings pass into other hands besides the smith’s. The
dimensions put on forge drawings are finished dimensions,
5o that the smith must make allowance for the material
which has to be cut away in the different operations each |}
piece has to undergo. It is usual to mark, in writing
or otherwise, those pieces which are to be finished, as,

finished all over, or bright; those not so marked being

left in the black, that is, as they leave the smith.

In Plate XXIX. are shown two ways of marking the
pieces, and the quantity of each piece required. In the
cage of screws, worms, &c., the pitch or number of threads
per inch, the hand, right or left, and whether single
thread or otherwise, are marked upon the drawings;
gometimes the threads are drawn by one of the approxi-
mate methods given in figs. 96 and 98, Plate VIII.
There are many other notes to be made upon the dray -
ings which depend upon circumstances, but as these vary
considerably, we can only indicate the more general case:s.

In Plate XXIX. are shown the following figures:-—
Figs. 198, 199, are front and end-elevation of the scre#
1. for the slide G. Figs. 200, 201, ave front and erd-
elevation of one of the screws Q for the tool clamps S, 8.
Figs. 202, 203, are front and end-elevation of one of the
puts for the screws Q. Figs. 204, 205, are front and
end-elevation of the pin or pivot R. Figs. 206, 207, are
plan and front-elevation of one of the clamps S for holding
down the tool or cutter. Figs. 208, 209, are front.
elevation and plan of the plate U for holding the serew
L in position.

The set-screws and bolts, except the bolts or screws
Q, are not shown in this example; they are, however,
generally put on the forge drawings, whether they ave
made by the smith who mukes the other parts or not.

109. 'We shall consider it unnecessary to enter into
a description of the drawing of the figures in Plates
XXVIL, XXVIIL, and XXIX.; however, we will
explain more fully the sections, figs. 194 and 197, Tig.
194, Plate XXVII, is a longitudinal section, ag made
by a plane passing through the centre of the screw L,
fig. 193; one of the clamps S is also in section; the cylin-
drical parts, as the screws Li, Q, Q, and the pin R, are
not shown in section. Fig. 197, Plate XXVIIL, is a
cross-section, as made by the three planes 8P, S P,
and S, P, , fig. 193, Plate XXVIL; we have only shown
such portions of the sections, made by these planes, as
will explain 1more fully the connection between the
several pieces, which is, in fact, the object of making
such sections. .

The figures on Plates XXVII., XXVIIL, are drawn
to a scale of }; those on Plate XXIX. to a scale of 4.

110. Colouring of Working Drawings.— ln the
examples given in this book, except fig. 194, Plate
XXVII., we have employed diagonal lines to distinguish
sections from other surfaces (see foot-note to page 23);
these lines convey no idea of the kind of material of

d"‘"’in upon the drawings, even in the case of full-size
88. In Plate XX V. thedimensions are given; in

which the several parts are made; but by employing

—

— v e, s e
s st .-




286

THE SCIENTIFIC CANADIAN.

gl

| Septembers m"ﬁ :

RIVER TAMING IN ENGLAND.

The English Government is now at work on a problem
which is engaging attention in this and in other parts of the
world, viz., the devising of some method by which the surplus
water from the mountains may reach the sea without the destruc-
tive floodings of the low lands, which now follow the rain storms
or snow meltings on the highlands. In England, this flooding
of low-lying districts has become more destructive during recent
years, because the systematic ditching and underdraining of the
uplands give quick passage through the soil into the rivers to the
surplus water which formerly was long held on the surface or
percolated but slowly through the soil. We find but meager in-
formation concerning the provisions of the act which is now
before Parliament for the averting of floods, and can do but little
more than state the fact without description of methods proposed.

It may be said, however, that the subject has beeun studied by a.

royal commission and that a scheme has been elaborated from the
report of their investigations. The Agricultural Economist
thinks that the whole project is endangered by the fact that the
proposed act orders that a part of the expense of carrying off the
water shall be taxed upon the uplands whence the waters come.
This, our exchange thinks, will awaken much opposition to the
contemplated improvements. We suppose the uplands will hold
that as water is prone to run down hill, it is no fault of the hill,
but the iniquity is rather in the water, and if those below do not
care to suffer injury they must get out of the way, or else corral
the water so that its destructive power is held in check. This it
is proposed to do by widening the rivers, and the power to carry
out these improvements is to be vested in ‘“River Conservancy
Boards,” who shall have full authority to condemn adjacent
property, mill right« and the like, as their plans may require.
One recommendation of the report is, that all arterial strean's
insufficient to carry their waters after heavy rains be wideved
very considerably indeed, and that the new bhanks be formed

i gradually shelviug down to the banks of the stream, that they

may be available to bear grass either for mowing or for feeding of
stock, when the waters are low. If this were carried out, the
conservancy hoards would no doubt let these river banks by the
season, the revenue derived from which would lighten the taxa-
tion for the conservancy rate. Although most of the rivers would
require considerable widening, this shelving bunk system might,
in a great measure, prevent the waste of land which would take
place if conducted on any other principle.

Iu addition to preserving the lowlands, it seems that the
system of upland reservoirs, for irrigating low land meadows, is
also contemplated, and this the Economnist regards as a very pro-
mising feature. This has also been proposed for our own turbu-
lert rivers. It is interesting to mote the testumony brought
forward in England in favor of irrigation, and comparing their
moist climate with our arid one, we can but say it irrigation will
do these things in the green tree, what wiltit do in the dry ? Our
exchunge says that if ** there is one thing we are behind in more
than another in our British husbandry, it is in making that ex-
tensive use of water which is made on the continent and in the
East by processes of irrigation.” It then proceeds to read
Euglish feed growers the following lesson: ¢ The recommenda-
tions ot old Arthur Young for laying out fresh water meadows
might still be studied to advantage by the owners and occupiers
of nutuerous districts, and as to benefits derivable theretrom, the
same writer records an instance where nearly five pounds an acre
was realized tor the feed of a water meadow during six weeks of
spring, und that nearly two tons peracre of hay was reaped from
the land afterwards the same summer, which, tegether with the
after-grass in autumn, made a splendid return. Yet when the
same meadow could not be irrigated owing to some dispute
respecting the water rights, very little whatever was grown
on it.”

These propositions to curb rivers from their wild work and
haruess thein lutever in the service of the farm, is one of the most
interesting aud important which is now advanced for agricultural
engineers to reduce Lo practical operation.

D WV

Tar EarTH BELONGS TO CHINA.—Dr. Schlieann has found
Chinese vases and gauze linen on Trojan soil, dating 1,200 years
before Christ. They were on this coast in the fifth century, and
sre now taking possession of it by right of prior discovery.
La-Fung-pao contends that the Hyperboreans were Chinamen,
while here it is claimel that the Lepers are Chinamen.

To INSULATE Wikk.—S8hellae varnish makes a good insula-
tor for wire, provided the wire 15 wouud before the varnish
Lecomes thorougly dry.

IMPROVEMENT IN FIRE ESCAPES.

We recently witnessed from the upper window of the old
office some very successful

post
erformance of a new ﬁl‘ﬂ’“ﬁ
tented by Edward M. Balvl‘, of Stanstead, Quebec, C8P - §
he invention it is claimed will permit the escape of any B'" 4
ber of persons (one at a time) from a window, roof, or portic® ™ 1
the upper stories of buildings of any height. iher §
It consists, first, in inclosing within a case of iron of @ 1ol §
metal a spool (carrying a rope of sufficient strength) 00“““'91, 3
by gearing to a coiled spring, which as the person descen!
be wound up, and thus made to serve to rewind the rope 0u the §
spool, in order that another person may take advantage f 108"
means thus atforded for escape ; second, in a metallic f“"hﬁ.‘ :
strap brake, automatically worked by a governor, which 8¢ o ¥
to regulate the speed of descent to a sufficiently moderate de o
to prevent injury when reaching the ground.
A A’ is the case; B, the cap; C, the spool ;
mediate double gear-wheel, and E the spring. e B
Figure 1 represents a vertical transverse section taken ¢ “ov K
line z z of the case ; Fig. 2, the cap B, a portion of the BP"Oﬁ‘;j
and the governor of a machine embodying the invention. :
3 is an interior sectional view, taken on the line y y, F1§ ! ob
the cap B and friction-strap m. Fig. 4 is a sectional vieW "8
line 2’ &' of Fig. 2. it
The case is composed of twon parts, A being the cylindn%
part, with the vertical ribbed plate surmounted by the eye &
A’ the back, being a ribbed plate conforming in shape te
contour of the spring L, duugle gear-wheel 1), and spool G
plates A A’ and the cap B serving as a frame, in whiC
the bearings for the machinery within. tho B
The spool (' is journaled at one end in the cap B, and 8t th’\
other in the back A’ of the case. Near the left-hand end ?f. ofty’
spool-shaft s is mounted and securely fastened thereto a Pith o
w, which gears with the periphery of the wheel D, the Smt ¥
wheel of which gears with the wheel v, mounted on the shaf! ofi B
The coiled spring E is hooked to this shaft in the usual ﬂ!‘“n.’,»‘
the outer end of the spring being attached to the pin ¢ 17 "
substantial manuer. o]
The spool C muy carry any kind of rope ; but | prefer © o' R
wire-rope composed of very fine wire. The robe should be ¥4
on the said spool in such a manuner that when unwinding “gg
tension of spring E, by means of its connection, ¥ ‘&%
increased to the extent necessary to rewind the rope. hwu’
A person being attached to the free ¢nd of the rope (L ®
passes through the case by the opening o at the bottom _°f v
cylindrical portivn), by means of a belt or other safe conmv‘:;% ‘
the speed of descent 15 regulated Ly the governor, compos®” I

D, the ‘nw,:.

L.

3110

%

the parts and operated as follows :
The weights « a’ are rigidly counected by arms ¢ ¢
J J' respectively, which are pivoted on the pins & A, serew®
otherwise secured to the contiguous flange of the spool C- .
head j carries a pin, k, the said flange carrying a similar onss
Inwardly projecting knobs I /' enter a conuecting block, & nt O K
ing for its axis the spool-shaft s, thus connccting the welgr i
with the one o', making the centrifugal force of the 188 o
supplement that of the weight a. The centritfugal forcé ‘o.,d ]
rated by the motion of the spool C separates the weight8 %
@', which, swinging on the pins % ', causes the pins g 88 P
approach each uther, and they, being connected to an 0FC iyp' R
metallic frictiou-strap, m, which eucircles the inwardly eirc s |
poition of the cap B, cau-e the said friction-strap to be 3
closely in contact with it, creating friction, which arrests o §
=peed of the spool C and its connectious. To counteract the g
trifugal force of the weights a a', and prevent them acting £
the.requisit.e speed is attained, the spring f is providgd~ T
spring is secured to the connecting block d, as shewn in *1o.gl
its free end bearing on the head j. The tension or fOMM
which the spring so bears determines the tension of the 6% gl
strap m, and, consequeuntly, the speed of descent, & stiffer 8"
causing the revolutions of the spool C to be more rapid. h
—— piod,
LOCATION OF THE GARDEN OF EDEN.—Of the four rivers 'Oﬁ“ 1
encircled the Garden of Eden in Genesis, the Phrat fo _
dekel have long ago bsen identified as the Euphrates and ries O
A cuneiform monument in the British museum has ¢ 85y 8
geographical naines, and among them occur Pisan and, Gu -
Loth cauals of the Euphrates. Pisan was a canal running 'Q% ]
”h E

ey 3
Yok

L&
e

of the Fuphrates, and in the epoch of Alexander the Gres
under the name of Pullakopus canul ; it is the Pisan of * g€ ¥
of the Bible, and Guchan is the Gihon. The Hebrew peoP. o

therefore placed the cradie of the human race wn Lhe vty
Babvylon. C

&
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HOW TYPHOID FEVER MAY BE PROPAGATED.

02 recep number of the Popular Science Monthly, Ely Van
Fev“‘gkﬁl‘, M.D., of Syracuse, N.Y., under the title ““ Typhoid
Subyyy, Olson,™ reports seventeen cases of the fever in an w-lz'm-«l
firgt . of the city in which there were but fourteen honses, The
Prigy € Was imported ; thence through the overflowing of the
M w{ In which all the excrement of the patient had been thrown,
ill g, g c0Ame contaminated. Al the per-ons who were taken
0 ed this well. It was the constant or occasional source of
the b9 Of seven of the tourteen familics. No cases occurred in
Were Ouseholds who did not drink from this well. Some cases
famili eveloped in every family who drew water fr.0m it. The
thay oo Who escaped were exposed to every other influence but

e Is particular well ; their own water supply was the
the;,’ 88 the privy contamination. It is not unlikely that
vag), 00 wells received some of the overflow from their own
tuayed ut as these were free from typhoid poison, no ill results
a ;:;’“t eight years since, Dr. Flint, who has studied and written
tthoitddeal on the subject, became satisfied that a source of

ty fever existed which was little dreamed of, and which at
eny ought would seem impossible. This source, as he then
leq,, '3ted it to his home medical society (and not to his know-
iay o ving been before suggested), is found in ice. If this idea
uimm“ﬂhly investigated, it will not appear to be very problem-

i+ In the first place, the poison is not destroyed or im-
gl Y freezing (some one long ago remarked that ice often

i OF conceals what it does not kill). Now, whence comes
n,ixm‘;s‘lpplyl Often from shallow reservoirs in the midst of

ing, thoods of large towns purposely made to receive surface

ill o ge from all around, under the erroneous idea that no harm
Why 180, as freezing is supposed to purify and render harmless
arg ¢ Dight otherwise be objectionable. Great quantities of ice

en from canals, from creeks, from stagnant ponds, and
Streams that are either the natural or artificial recipients of
nm“?e draina_,ge, of the outpourings of sewers, and of uncleanli-
Prop. O™ Various sources. The danger from ice taken from im-

n' Places is not only from that wuich is drunk, but from its
vegeta;;’fl‘lgerators and preservatories, 'where milk, butter, fruits,
1t g tes and meats are subjected to its saturating influence as
o rp:’“.ze& Several instances have fallen under the doctor’s
Soy, ation where the disease, by the most careful investigation,
fagy t“OQ be traced to any other source ; and if we accept as a

¢ statement positively made by Budd in the London
%ed:t' In July, 1859, that it never originates de movo, but pro-
diﬂ'llsi 'om a special and specific poison, which is capable of
q“ﬂlit?n to a great extent, and which preserves its noxious
Ca; nnte“ for a long period, even if l?uned.for many months, we
thay it Teject the hypothesis of ice infection ; and it is hoped
iny .wll.l be made the subject of very thorough and careful

Sstigation, i

———e e ———

THE EFFECTS OF DRINKING COFFEE.

.c*lll@,le browp beverage prepared from the berry, improperly so-
Ty § s'l'? the Levant Jeads more than half the world vanquished
empl, "umphal train, mocking the energetic and barbarous means
Iy, er«e to combat it and check its mareh. It has found in-
Afyy ud € friends and willing subjects, not ouly in Europe and
1 hge ), 2U in America.  In the Orient and in Middle Germany
ferri,, €come the national drink, England and Russia alone pre-
t‘vfn e € tea-canister to the colfee-pot.  The reason of this ex-
h“-hen Popularity, and the physiological action of cotfee have not
towhoo been clearly understond. Prof. C. Binz, an investigator
bas ™ we are indebted for an explanation of the uction of alcohol,
%'lsti:() Tendered a service by carefully examining the active
~‘tanc‘.§llﬁuts of coffee, namely, cotfeine, the empyrcumatic sub-
Moq.lreduced during the burning, and its potash salts.
Perggy . 21¢ doses of caffeine produce an increase of bodily tem-
Same ti‘ Without any symptoms of illness being perceived at the
the ,nUm"~ Large doses, which caused perceptible stifiness of
Scles, disquict, and flow of saliva, were attended with in-
“D decreasing somewhat, but frequently lasting for hours.
g Uon of caffeine renders it an antidote to that of alcohol,
Peﬁmels Cmployed to counteract the effects of epium also. Ex-
n S made upon dogs show that it is able 1o check the fall

™ .
‘ukefullfrat“r" caused by alcohol, and to produce a continued

\"”’S‘inice of the stupefaction of opium.
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€ of te ) . -
;‘l}l,d th temperature, reaching a maximum in one or two hours,
iy

Empyreumatic compounds found in burning, and called in
France caffeon, consisting chiefly of burned oils and bitter prin-
ciples, also contribute to the action of coffee upon the system.
To test their action when isolated from the caffeine, Binz em-
ployed the aromatic distillate of a strong decoction of coffee,
which smells strongly of coffee. It caused increased activity of
the hewrt with more frequent breathing, and reduced the pressure
of the blood.

The incrense of temperature assigned to caffeine, by Binz, can
result only from an increased decomposition and cousumption of
material.  For most coffee drinkers, the real effects of the drink
are Jue solely to the moderate excitement of these oils.

————— -

CoLp FEET AND SLEEPLESSNEsS.—The association betwixt cold
feet and sleeplessness is much closer than is commonly imagined.
Persons with cold feet rarely sleep well, especially women. Yet
the number ¢f persons so troubled is very considerable. We now
know that if the blood supply to the brain be kept up sleep is
impossible. An old theologian, when weary and sleepy with
much writing, found that he could keep his brain active by im-
mersing his feet in cold water ; the cold drove the blood from
the feet to the head. Now, what this old gentleman accom-
plished by design, is secured for many persons much against their
will. Cold feet are the bane of many women. Light boots keep
up a bloodless condition of the feet in the day, and in many
women there is no subsequent dilatation of the blood-vessels
when the boots are taken off. These women come in from a walk,
and put their feet to the fire to warm—the most effective plan of
cultivating chilblains. At night, they put their feet to the fire
and have a hot bottle in bed. But it is all of no use ; their feet
still remain cold. How to get their feet warm is the great ques-
tion of life with them—in cold weather. The effoctive plan is
not very attractive at first sight to many minds. It consists
first in driving the blood-vessels into firm contractiou, after
which secondary dilatation follows. See the snow-baller’s hands.
The first contact of the snow makes the hand tertibly cold, for
the small arteries are driven thereby into firm contraction, and
the nerve-endings of the finger-tips feel the low temperature very
keenly. But, as the snow-baller perseveres his hands comience
to glow ; the blood-vessels have become secondarily dilated, and
the rush of warm arterial blood is felt agreeably by the peripheral
nerve-endings. This is the plan to adopt with cold feet. They
should be dipped in cold water for a brief period ; often just to
immerse them and no more, is sufficient ; and then they should
be rubbed with a pair of hair flesh-gloves, or a rough Turkish
towel, till they glow, immediately before getting into bed. After
this, a hot-water bottle will be snecessful enough in maintaininy
the temperature of the feet, though, without this preliminary,
it is impossible to do so. Disagreeable as the plan at first sight
may appear, it is efficient ; and those who have once fairly tried
it, continue it, and find that they have put an end to their bad
nights and cold feet. Pills, potions, lozenges, *“ night-caps,” all
narcotics, fail to enable the sufferer to woo sleep successfully :
get rid of the cold feet, and then sleep will come of itself.

HrArIiNG AND How To KEEP IT.—Lindsay & Blakiston, 25
South Sixth street, Philadelphia, Lave published a valuable work
under the above title. The book is Vol. 1. of a series of American
Health Primers edited by W. W. Keen, M.D.  From the mass
of informatiou contained in it we learn that the eur should not
be tampered with, sweet oil and other greasy substances should
never be dropped into the ear ; they make it heavy, sticky and
cloggv. The oil soon becomes rancid and affords a fit soil for the
growth of a fungus which may entirely destroy the hearing.
Poultices should be avoided both in eye and ear, for they are apt
to induce proud flesh. Care should be taken of the bodily com-
fort, warmth, etc., and the ears protected against cold drafts
and other changes. Great care also should be taken not to pull
the ears of children, or * box ™ their ears, a practice which may
endanger the hearing in after-life. 1f the ear should become
affected through any cause a simple treatment should be adopted.
If the ear runs, it should not be stopped up with cotton or any
other substance. The matter must be allowed free egress, and
the syringe should be gently used with lukewarm water. The
great delicacy of the ear requires the gentlest manipulation, and
all the nostrums advertised to drop in it, or sponges te scrub it
out, must be avoided. As to the cye bright colors and pleasant
objects are grateful, so to the ear sweet music, pleasant company,
etc., are beneficial. Brightness of nature and cheerfulness of
character have more to do with the preservation of health
than iy dreamed of.
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