Technical and Bibliographic Notes / Notes techniques et bibliographiques

The Institute has attempted to obtain the best original copy
available for scanning. Features of this copy which may be
bibliographically unique, which may alter any of the images
in the reproduction, or which may significantly change the
usual method of scanning are checked below.

Coloured covers /
Couverture de couleur

Covers damaged /
Couverture endommagée

Covers restored and/or laminated /
Couverture restaurée et/ou pelliculée

Cover title missing /
Le titre de couverture manque

Coloured maps /
Cartes géographiques en couleur

Coloured ink (i.e. other than blue or black) /
Encre de couleur (i.e. autre que bleue ou noire)

Coloured plates and/or illustrations /
Planches et/ou illustrations en couleur

\/ Bound with other material /
Relié avec d'autres documents

Only edition available /
Seule édition disponible

v/|  Tight binding may cause shadows or distortion
along interior margin / La refiure serrée peut

causer de 'ombre ou de la distorsion le long de la

marge intérieure,

Commentaires supplémentaires:

L'Institut a numérisé le meilleur exemplaire qu'il lui a été
possible de se procurer. Les détails de cet exemplaire qui
sont peut-étre uniques du point de vue bibliographigue, qui
peuvent modifier une image reproduite, ou qui peuvent
exiger une modification dans la méthode normale de
numeérisation sont indiqués ci-dessous.

Coloured pages / Pages de couleur

Pages damaged / Pages endommagées

Pages restored and/or laminated /
Pages restaurées et/ou pelliculées

Pages discoloured, stained or foxed/
Pages décolorées, tachetées ou piquées

Pages detached / Pages détachées

RIEINR R

Showthrough / Transparence

Quality of print varies /
Qualité inégale de l'impression

Includes supplementary materials /
Comprend du matériel supplémentaire

L

Blank leaves added during restorations may
appear within the text. Whenever possible, these
have been omitted from scanning / Il se peut que
certaines pages blanches ajoutées lors d'une
restauration apparaissent dans le texte, mais,
lorsque cela était possible, ces pages n'ont pas
été numérisées.

[]

Additional comments / Continuous pagination.



1

APRIL, 1881,

HE scheme for the improve-
ment of the Montreal Har-
bour known as the Shearer
Peninsular Scheme is begin-
ning to take definite shape.
The plan, as is generally
known, involves the construction of
8 dam between Point St. Charles
{ and St. Helen's Island, and the
building of an iron bridge from the
island end of the peninsula so formed
to 8t. Lambert on the other side of
the river. The gain merely in wharf- |
age facilities to the city would be
enormous, and in addition to this it
ki is claimed that the railways and
wohways to be established over this section, will of

Mselves pay a very large interest upon the vmall sum
of $3,400,000 which is all that will be required for the
:"mplﬂionof the first part of the scheme. Beyond this
OWever, the wharfing of the harbour side of the pen-
eula, and the building of warehouses and other facili-
8 Way be reasonably expected to pay for themselves,
vhilo in any case the valus of the land itself would

hl’mm a considerable sum. Tho scheme is as yet
Owe

\/

!lehi]'er' scarcely enough before the public to admit of a |

ed

‘broughs

Coromzarion is the ‘means by which it is now pro-
lNuney

eriticism, though it will in all probability be
forward without delay.

to conquer the difficulties connected with the

to the North Pole. Colonies are to be established

and the Esquimaux as near as possible to the Pole,
§radually pusbed to the north. Nothing could be
20t charming for everybody except the colonists and
x’.’"my the Ksquimaux, who may have objections not
toBerto published o being pushed pole-wards and made
Thdo “all the hard work,” as the pruposal contemplates.
and Pleasures of the climate, the dance o&une
ing other luxuries, and the delightful sensations attend-
ac, e three or four months during which it is not
fone to get up in the morning, or rather when there

) orning to get up in, will, it i» expocted, atiract

colonists in large numbers to this favored region. It is
understood that a Syndicate has been formed for the
purpose of providing proper means of transportation,
and that alternate blocks of territory between Smith's
Sound and the Pole will belong to them. This is
expected to greatly encourage forthcoming settlers, and |
applications for allotments should be made early to

insure attention.
i GG r—

Tae Irish question is, if not absolutely solved, at
least rendered comparatively easy of solution by M.
Charles King. 8o soon as the said Mr. King can obtain
the necessary means for carrying to a successful conclu-
sion his schemes of geographical annexation, England
and Ireland will be not two, but one country, over the
government of which it would be, of course, the height
of foolishness to dispute. The plan alluded to is the trifl-
ing operation of cobstructing an embankment road bet- |
ween England and Ireland. ~The distance is only nine-
teen miles and the depth 474 feet, so that obviounsl i
nothing could be simpler than tipping in ehough
to fill the aching void. Disagreeable persons of an en-
gineering turn of mind may suggest that it will be neoes-
sary to dig up a county or two to provide the necessary
amount of earth, and still more disagreeable
out of pure curiosity, wondering what will become of
the Gulf Stream. But Mr. King cares for none of thess
things, and why should wet or if we rasy make a sugges- |
tion, would it not be rather a good opportunity for the
home Government to utilize recalcitrant townships$ The |
threat of being used as ballast for an embankment would ||
surely quiet even Tipperary. 1

80 much attention has been called to the delsy in the
appearance of recent numbers of the Magasine, that s |
few words of apology seem becoming and even neces- [

|
!

sary. The deley has been owing to a variely of causes,
am?ngst which we may mention the change in the edi-
torial department, and the difficulties attendi
under a new management. These difficulties have now, |
however, entirely disappeared. - The " nwmber |
will appear early in the month to which it belongs, |
while in futare the magaszine will be issued shortly

before the first of that month,

the jssue ]
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Awmongst our illustrations this week will be found
drawings of two remarkable objects in natural history,
which have also appeared in the CANADIAN ILLUSTRATED
News. The Wolf-fish (Anarrichas lupus) is occasionally
met with in the fish markets of London, but 8o far as we
know, the present is the first specimén seen in Canada.
It belongs to the family of the gobies. This strange
repulsive fish has an elongated body covered with small
scales, a long dorsal fin extends down the whole of the
back. There are no ventral fins, and the pectorals
are comparatively small, the head short and rounded,
and the markings of it together with the position of the
glaring eye and the long, sharp curved front teeth give
it a fierce cat-like expression, The back teeth and those
of the palate are specially adapted for crushing shell-fish,
being close together and tubercular or rounded. In our
engraving on page 124 a view of the inside of the mouth
is given to shew the teeth. The present specimen
measures three feet three inches, but the Wolf fish at-
tains occasionally to the length of eight feet or more.
It is a native of the Northern seas, not uncommon on
the shores of Greenland and Iceland, and occasionally
appears on the North coast of Scotland and amongst the
Orkneys. The Wolf-fish is really as ferocious as it looks,
and often shews fight when imprisoned in a net, in &
.manner which renders its despatch exceedingly difficult.
#The general color is brownish gray with darker vertical
bands on the back and intermediate spots, a whitish
belly, and a triangular mark upon the top of the scull.

The other specimen alluded to is described in a letter
from the Rev. V. Clementi of Peterborough, as follows :

FELIS LYNX.

This lynx, whose spoor, very different from that of
the Capadian lynx, had been noticed for the last five or
six years, was trapped in the middle of March, about 12
or 13 miles from the town of Peterborough.

It is small, fully seven or eight years old, and of the
following dimensions: Length from ear to insertion of
tail, 30 inches ; height to shoulder, 20 inches ; length of
tail, 64 inches. Color, reddish fawn, with indistinct
blotches of brown ; the inside of the legs lighter in
color, with black stripes ; a black stripe along the back ;
white spots at the back of either ear and under the chin
and throat.

The animal was very fat and weighed 30 1b, It is
known in the North-West as the ¢ European Lynx.”

Peterboro, March 29, 1881, VincENT CLEMENTI, B.A.

ActioN oF AN INTERMITTENT Bram oF RADIANT HEAT
UPON GAsEoUs WATER.—Such is the title of a Book which Pro-
fessor Tyndall has, within a few weeks, presented to the Royal
Society. From the consideration of Mr. Alexander Graham
Bell’s experiment oa the action of an intermittent beam of light
upon solids by means of which musical sounds were produced,
Professor Tyndall began a serfes of experiments upon the vapors
of various chemical substances, such as the different ethers, am-
monias, etc. The results were similar to Mr. Bell's, for in nearly
every case sounds, ranging in their intensity with the different
substances, were produced. After giving the results of his ex-
periments in detail, he concludes : ‘“ With a very rude arrange-
ment 1 have been able to hear the sounds of the more active
vapors at a distance of ene hundred feet from the source of rays.
Several vapors other than those mentioned in this abstract have
been examined, and sounds obtained from all of them. The
vapors of all compound liquids will, I doubt not, be found sonor-
ous in the intermittent beam. And as I doubt whether there is
an absolutely diathermanous substance in nature, I think it pro-
bable that even the vapors of elementary bodies, including the
elementary gases, when strictly examined, will be found capable

of producing sounds.”

Hints to Apprentices.

APPRENTICESHIP I.

The question of apprenticeship is one upon which there is
still much difference of opinion, and it is one that in the past
has caused many bitter contentions between employers and em-
ployed. Some portion of this strife was no doubt due to the re-
strictive rules of Trades Unions, by which they sought to limit
the number of apprentiees, and to prescribe the period for which
they should be bound. But the restrictive rules alluded to were
not invented by trades unionists ; their origin must be sought
far back in the pages of our history. To some extent these old
customs survive to this day, as for example in the City of Lon-
don and other ancient Corporate towns, where special privileges
are accorded to the freemen thereof—not by purchase, as in the
former case, but by servitude only, as in most of the latter—if
not indeed in all, where that ¢ freedom '’ is attainable under
the Municipal Corporations’ Acts. The freedom of a Corporate
City or Borough at one time carried with it important privileges
both pelitical aud social ; in some cases these continue ; in
others the advantages are now chiefly social, but they are none
the less important.

The primary object, and, indeed, the only real object, of the
apprenticeship system was to ensure good craftsmen. As soon as
it began to confer other benefits it became protective in its char-
acter, Later on, and incidentally as it were, it became mixed
up with questions of wages, and here it was, mainly, that the
disputes with regard to it first arose. The men regarded an in-
flux of upprentices with aversion, inasmuch as they effected a
displacement of adult journeymen, and atforded to the master a
pretext for reducing, and a means whereby to reduce, wages.
This led to disagreements, disputes, and strikes, When matters
arrived at this stage the practical ohject of apprenticeship was
unfortunately forgotten ; ‘‘ mastering the trade” was lost sight
of, and the price to be paid for labour was dragged to the front.
The consequence has been that learning a trade by a formal deed
of apprenticeship or indenture has falien into disuse, and
nothing, comparatively speaking, has as yet been substituted in
its stead. .

It may be affirmed that the proportion of skilled men, in any
given trade, is not so great now as it was formerly. Say that the
percentage fifty years ago was in the ratio of 75 in the 100, the
number would scarcely reach 50 in the 100 at the present time ;
indeed it is doubtful if the average reach anything like or near
that mean. That we have in the mass a considerable body of
thoroughly skilful and competent workmen no oue can deny ;
that some of them far excel those of fifty years ago may also be
true ; but the question is, could an employer take at random any
number of his men, and tell them off g)r a particular job, with
the full confidence that all and each of them could undertake
any and every part of the special branch of trade at which they
worked, and by which they got their living ¢ They reply would
be in the negative in every department of industry in this coun-
try. But it might be said that the division of labour being now
so much greater than it was formerly, a man is only expected to
be an expert in one department of his branch. In some busi-
ness this is so; but it does not apply to all ; and it scarcely ap-
plies at all to the building trades generally, and where it does
the cases are somewhat exceptional. For example, we should
think a man a very poor mason who could not fix the stones that
he had previously worked on his own banker. Yet it is well-
known that a ‘‘ stone-setter”’ acquires greater skill and expert-
ness by doing fixing only, and on all large jobs fixers do nothing
else, indeed & large number of them could not ‘‘take a banker ™’
and work the stone which he is called upon to fix. So with the
joiner, if is he constantly employed in making doors, or sashes,
or other special work, he becomes more and more expert in this
particular line ; but as ‘¢ acraftsman” he ought to be able to
fix the frames and hang the doors or sashes that he has made if
called upon to do so. But then he would be called a carpenter,
and this, to a shop-joiner, would be considered infra dig.

1f the division of labour is catried out to a great extent, it is
evident that the time required for learning a section only of one
branch is not so great as it would be if the learner had to
acquire a knowledge of, and practical familiarity with, the entire
branch ®f that trade ; therefore, the term of apprenticeship ought
to be shortened accordingly, or he ought to learn fully every
branch of his own particular handicraft in all its essential details.
This, however, is not practicable for an apprentice to do under
existing circumstances, unless it be in very exeeptional and
favourable cases.
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The d'fficulties in the way of learning a trade are at present
otk great and numerous, and a boy must be clever to pick up a
Sulficient knowledge of the craft to be able to take his place as a
Jolrneyman, and command the current wages of that trade. The
Teasons for this state of things are many and various ; in the first
Place, the absence of formal apprenticeship by indenture or
28reement has had the effect of loosening if not destroying that
°nd which in former times existed between master and ap-
Prent_lce ; the latter is, so to speak, simply a little journeyman,
Working the same number of hours as other journeymen, but
¢arning less wages. The master cannot teach him the trade, for
({!w. of them, comparatively, know it; and if they did their
Uties are more in the counting-house than in the shop. The
Ofeman cannot do it ; he has enough to do in setting out the
Werk for the men, keeping their time, looking after them while
3 work, and in providing the material from day to day and
Feek to week with which they have to work. In fact, the full-
edged journeymen occupy the whole of his time.
e boy’s only chance, therefore, is with the workmen em-
P]°yef1, and these have no interest, direct or indirect, in teach-
ing him the rudiment of his trade ; on the contrary, their inter-
“st lies quite the other way. If the boy’s ;father is in the shop,
P €ven in the firm, he fares better ; but none, except the father,
b“"e any obligations, moral or pecuniary, with regard to that
0y. 1If,-however, he is a sharp and a clever lad he will soon
make friends, and create for himself those conditions that are
essential to his success. Few men are altogether insensible to
© Nopes, aspirations, and struggles of a shrewd and willing boy,
,tllnd he s0on finds some willing helper in the : hop. Bat there is
e feeling that this very lad will one day supplant them, and
e their wages; or by active competition assist in reducing
°IF pay. 1In a few trades some provision against this state of
I0gs i3 made by giving to the foreman and to the workman
e;t €r a part of the premium, if one be paid, or a small portion
3. the apprentice’s wages for the first year or couple of years; a
Irect responsibility is thus created by giving to the teachersa
CUniary interest in the lad’s progress. This principle might

© €xtended with advantage.
in t is of the utmost importance that the youths who are grow-
ing D to take positions in life as artizans shall be well trained
1iftl-le gnncxples of the handicraft for which they are destined in
a ®; the keen competition of foreigners is making the fact more
aPPa'ellt yearby year. And it is a mistake to suppose that they
n: our competitors only on their own soil. The thousands who
fas': find a place in our workshops attest- the fact that they are
do elbowmg their way into our midst. And where thisis not
one they find employment in our colonies and in America, to
b our displacement and sometimes to our disadvantage. In the
Uilding trades we have mot yet suffered much in this respect
gil d‘?ny rate at home ; but in more artistic work of carving and
2 £ 08 decoating and upholsteripg, they have managed to get
o ooting, and no doubt other branches will in due time be
PeD to and be filled by them. Our only chance, therefore, is
03; Superior workmanship to enable our artizans to hold their
ap.. How this is to be done except by an improved method of
Pprelltlceship, which shall be free from antagomism, and
:t“an)’ beneficial to employers and employed, it is difficult to
techys ucation is preparing the ground for future triumgl'xs;
can Dical instruction is gradually sowing the seed ; but nothing
take the place of practical tuition in the workshop ; then
ence § e only can a youth acquire skill in manipulation, experi-
iste: 1n fletgllls, and that expertness and dexterity which is thﬁ
tmdl:gulshlng characteristic of the workman—skilful in his

———pe e

“H}:u appears that the wine-production of France for 1880,
than Dts to 29,677,742 hectolitres ; this is 4 million hect. more
.10 1879, but less by 22 million hect. than the average pro-
affe cltm:l of the last ten years. In the departments but slightly
Phyue by phylloxera, the yield has been over the average.
eﬁcitOXera. ast year destroyed 30,000 hectares of vines. The
While Of wine produced in France stimulates importation ; thus,
it rog n 18782 the importation was bardly 1 million hectolitres,
Year © £0 6 million (odd) hect. in the first eleven months of last
Rood d Pain furnishes most (4 million hect. out of the 6) ; a
Taiging €al comes from Italy. The manufacture of wine from
i continues to increase, the importation of raisins rose from
Prody ctimn kilogs in 1878, to over 62 millions in 1880. The
¥ on of cider, chiefly concentrated in N ormandy and Brit-
1itres'18 OWS a steady decrease. Last year it was 5 million hecto-
€83 than the average of the last ten years.
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POLAR EXPLORATION.

The steam whaling bark, Mary and Helen, recently purchased
by the Government for $100,000, has been taken to Mare Is-
land, to be refitted for the search expedition after the missing
Jeannette. Her whaling outfit is to be taken out of her, that not
being included in the purchase. By the time the vessel is re-
fitted at the navy yard, she will have cost the Government a
good round sum. Her sctual value was perhaps $35,000 to
$40,000, without taking into account the contingency of profits
for the season ; but, of course, like all Government purchases,
two prices had to ba paid. Not that the vessel is not a good one
in her way, as she isnew, strong and well built. It is probable,
however, it will be found that she is much too large for the pur-
pose intended. Speed is of little object where sometimes they
do not make a mile a year ; but size is a very important factor
where the vessel has to be worked in narrow leads, and often
‘“tracked " or hauled along by the men. A vessel the size of
the Corwin which went up last year, would be much more con-
venilent,

The selection of officers and men for this expidition will be
made in Washington, and it is generally believed that Lieut. A.
G. Berry, U.S. Navy, will command the expedition.

We do not know what Mr. Berry’s experience may have been,
but think that a very careful selection should be made of some
one with experience in Arctic waters. Capt. Hooper, of the
Corwin, who went up last year, would have been an excellent
choice, as his researches and experience would have been in-
valuable. His ice pilot, Capt. Smith, now on a whaling
voyage, we believe, would also have been a valuable assistant,
The assistance of one of the experienced whaling captains would
also be of great service. Dr. W. H. Dall, of the Smithsonian
Institution, who has spent so many years in coast survey work
in Alaska, on his schooner, Yukon, would be among the best
men that could be found if he would be willing to go. His great
general knowledge, scientific ability, and experience with the
currents, etc., of the coast, make him eminently fitted to com-
mand the expedition. Among others, Lieut. Schwatka was an
available man. It isto be hoped that the expedition will not
be given in charge of some one who has yet to gain his experi-
ence in the Arctic, as much valuable time will be lost if such is
the case.

In this conmnection it may be stated that among the stories
current in New York, is one that James Gordon Bennett is
seriously contemplating an Arctic expedition. Larry Jerome,
who is in Europe with him, has recently written to a friend
that, while Bennett is enjoying himself greatly as master of a
hunt somewhere in England, he is very much depressed and
anxious over the Arctic expedition which he equipped and sent
out in the name of the Herald. He conceived it to be his duty
to fit out another expedition in search of the last one,-and take
command of it himseff. He has already telegraphed to stop work
on a new yacht he contemplated building in this country, and
thinks the money he proposed to spend that way shall be
devoted to the building of a vessel to be speedily constructed
with the view of encountering ice in the Northern seas. Al-
ready he has had some interviews with Scotch ship-builders on
the subject. Therefor, the news that Bennett has seriously
entered upon this new project may be expected at any time. It
is characteristic of Bennett that execution follows closely upon
the heels of conception.

News comes from Washington that two polar expeditions are
to be fitted out and sent north in the coming summer, under the
direction of General Hazen, Chief Signal Officer, for purely
scientific purposes. Oune, to Lady Franklin’s bay, is to be under
the command of Lieut. Greeley, one of the most trusted officers
of the Signal Corps ; the other will sail from San Francisco and
will establish itself at Point Barrow, on the north coast of Alaska.
The commanding officer of the second expedition has not yet
been designated.—Mining and Scientific Press.

————.a——————

It is reported thata government officer has discovered a city
buried in the shifting sands of South Algiers. He had previously
opened up a subferranean river, which led him to make further
explorations, which were rewarded by the appearance of a second
Pompeii, with inscriptions, vaulted passages, and other architec-
tural remains of great beauty. At the latest report a mosque
and nine houses have been unearthed, and the hidden river gave

promise of supplying enough water to redeem a considerable do-
main of fertile land from the desert.
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THE STEEL FORTRESS ON THE HOOF, AS MANNED TO RBPEL AN ATTACK FROM NEIGHBORING STREETS AND HOUSE-TOPS.

NEW YORK CITY.—HOW UNCLE SAM'S MONEY IS GUARDED IN THE SUB-TREASURY BUILDING.

THE TREASURY BUILDING NEW YORK.

Uncle Sam has completed arrangements to protect most
thoroughly the millions of money stored in the vaults of the
Sub-Treasury at New York. The vaults themselves have been
considerably enlarged to accomodate the vast amount of bullion
sent there for storages and the great bags of coined money, and
new doors have been provided, with a most intricate network of

| horizontsl and perpendicular bars, operated by time locks of the
| most ingenious construction.

There have been many occasions when alarm has been felt
lest an attack might be attempted upon the building by a mob.
This apprehension is now overcome by the practical conversion

i of the building into a formidable fortress. As shown in our
| engraving, snd as may be seen by pedestrians, the heavy shut-
{ ters of the various windows have been perforated to admit of a

gretty accurate sharp-shooting exercise from within, in case the
uilding should be surrounded by a strong body of rioters.
Upon the roof, however, is the chief innovation, consisting of
steel turrets, fitted with loopholes for rifle firing, and larger ones
for the destructive work of improved ’Gaﬂing guns. There are
four of these combination guns, so mounted that they can swoeg
the neighboring house-1ops, or, by being depressed, scatter thei
scoreg of bullets into the street. Above the apertures for the
Gatlings are loopholes for riflemen, by which every angle of ap-
proach csn be readily covered. The greatest secrecy is main-
tained concerning these means of defense, and our illustrations
are the first that have been published of the cidatel, and the only
ones that will be given to the public, for the strictest orders have
been issued prohibiting the inspection, either of the fortreas on
the roof or tﬁe great vaults, by the public.
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Morrill’s Perfect Saw Set.

The accompanying engraving represents a machine for
Setting every kind of saw. perfectly, hand, band, scroll,
circular or mill.

The inventor of this instrument has had thirty years’
Practical experience in the use of all kinds of saws.
The result has fully convinced him of the importance of
having the saw perfectly set in order to work free, cut
Bmooth, and do good work. He disagrees with many

of an inch from the die B, then let the set hang loose on
the saw.

When thus held the space between the tooth and the
die shows the amount of set you will be giving the saw.
To increase the set, move the guard E still closser to the
die. To decrease the set, move the guard back. Be
careful and not set your saw too wide, as'the set will be
so accurate that you will not want it one-half as wide as
if done in any other way. These sets will last for years,’
being made of the finest quality of steel and refined iron.

' MORRIL’S PERFECT SAW SET.

that the saw must be set wide ; neither does he concur
Wwith another class that the saw should not be set at all.

He contends that there is no saw that does not want
Setting, however sdientific it may be made. .

The saw, by constant use, wears on the side of the
teeth, at the points, and causes friction that is only over-
Come by frequent filing, which consumes time, files, and
& constant wear on the saw, besides the liability of
Tucking,

With the proper use of this set, saws need not be filed
but once, where they are now filed three times, as the
8aw teeth should be set or pressed into line whenever
they bind ; by so doing the mechanic will find that he
%an do his work better, with more ease, end with greater
Tapidity, besides saving his files and the wear and bend-
ing of hig saw, which is one of the greatest evils that
€an befal] that ever useful tool, the saw.

is saw set is universal; it will set all kinds of saws
are in general use, even band and scroll saws, with
the precigion of & die.

i!'ections‘for‘using No. 1 for setting hand, band and
3 &rQIl saws: . . )

Hold the saw as seen
# in the diagram, the saw
¥ and set level, with the
c A teeth upwards ; adjust

L the die B, by means of

' SECTIONAL CUT. the screw A, in the end
:i thelét, 80 a8 to have the angle on the die B come near
h:baae of the tooth on a fine saw. On a coarse saw
th“ the angle of the die strike the tooth about two-
down from the point. Set the guard E on the
Under sidg of the set forward, to about three-sixteenths

Directions for using the No. 2 for mill and other large
saws: Hold the saw plumb, the set level, with the teeth up-
wards; adjust the die by means of the screw in the end
of the set, 50 as to have the angle on the die come down
about three times the thickness of the saw from the
point of the tooth. Regulate the amount of the set with_
the movable guard on the under side of the set; the
space between the tooth and the die shows the amount
of set you will be giving the saw. To increase the set,
move the guard still closer to the die. To decrease the
set, move the guard back. Be careful and not set your
saw too wide, as the set will be so accurate that you will
not want it as wide as if done in any other way.

Circular saws set with this set will never heat in any
kind of wood. Every set is guaranteed to give entire
satisfaction in all respects, and every part is inter-
changeable. These sets have been tested and approved by
some of the best sawyers in the cbuntry. Price, No. 1,
for hand, band and scroll saws, $1.25 each. No. 2, for
mill and other large saws, $3.50 each. Sent free on re-
ceipt of price by J. H. Kerrick & Co., Indianapolis, Ind.,
or Minneapolis, Minn.

THE entire cost of transporting the obelisk, with its
pedestal and steps, from Egypt to New York, and of
their erection in Central Park, was recently paid by Mr.
Wmn. H. Vanderbilt to Commander Gorringe. Original-
ly Mr. Vanderbilt promised only to pay the cost of
transportation, as it was not then known that the obe-
lisk would be placed upon a pedestal, but when it was
learned that a pedestal and steps were conneeted with it,
and an extra cost of about $30,000 was incurred, that
~amount as well as the other was promptly paid as stated. °
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THE LOGARITHMIC SLIDE.*

To those who have acquired a knowledge of the capabilities of
the logarithmic slide, it is ever a matter of surprise and regret
that an instrument combining such unexampled rapidity, ease,
and accuracy in performing all ordinary business calculations
should be so littf: known. By its assistance the drudgery of
computation is avsided, and the time and trouble expended on
mere arithmetical workings proved to be a waste of effort ; in
short, its aid mentally may be safely compared with the advan-
tages derived from mechanical appliances in diminishing the
wear and tear of manual labour. The intellect is freed from the
distraction of tedious processes,for the statement of each question,
Il the operation and the result, are simultaneous and apparent in
their connection. The laws that govern its operation are few
and simple and easily understood ; a preliminary knowledge of
decimals being all that is required, and the curiosity of the
uninitiated may be stimulated by learning, that on an instru-
ment as portable as a pocketbook we have the whole gamut of
numbers ; and that whether, as a means for self-instruction or
advancement, for unsurpassed utility in business, or for profi-
table amusement, its study is well rewarded in its capabilities
for varied application. Scientific men estimate its value, the
man of business appreciates its utility, and it will be well for the
practical mechanic and engineer when he learns how to employ
it intelligently, instead of carrying it in his pocket, as thousands
do, yet unable, through a deplorable ignorance, to avail himself
of its extraordinary powers. .

Small as is the knowledge of it in our own country in which it
was invented, it is less known and less used upon the Continent.
But it should be recorded to the credit of the *“ heathen Chinee,”
that he is not altogether in the dark respecting its merits,
the writer being credibly informed that it is frequently seen in
the hands of educated Chinese merchants, to the great amaze-
ment of many an Englshman, who doubtless regards it as a
Pagan device, about as well adapted for its purpose as the slender
chopstick for the conveyance of food to the mouth.

A French writer upon mathematics, half a century ago, wrote
that ““in England the use of the slide-rule is taught in the
schools at the same time with the letters of the alphabet,” a
statement which, it is needless to say, must be taken with more
than the usual reservation. One writer has said of it, and justly,
that ¢ for a few shillings most persons might put into their poc-
kets many hundred times as much ;power of calculation as they
have in their heads ; for the use of the instrument is attainable
without any knowledge of the properties of logarithms on which
it is constructed.”

The labour and fatigue of manipulating long series of figures
for nautical and astronomical purposes had long been felt to
be irksome to those engaged in it. One of the earliest attempts
by mechanical means to lessen and facilitate this labour was
made more than 250 years ago, by the immortal Baron Napier, of
Murchiston, in Scotland ; and as this attempt was the precursor
of logarithms, and the subsequent slide, it is necessary to allude
toit. The invention consisted of a number of flat bone or ivory
slabs, one of which was called the *‘index-rod,”’ and also ten
others, one for each of the digits, headed at top with its own

|| digit. By placing these rods side by side, so that the top

figures exhibit the multiplicand, and deriving from the index a
line of figures corresponding to each number of the multiplier,

the quotient is obtained by sign ’ly adding these figures
together, no knowledge of the multiplication table being neces-
sary. Division was effected in a somewhat similar manner, but
even with these aids arithmetical calculations were tedious
operations. It was mnot that the rods were esteemed because of
their saving so much labour, for they did not do so ; but it was
that from the simplicity of the operation, more accurate results
were likely to be obtained, than by the ordinary methods of
multiplying and dividing. From the circumstance of the rods
being made of bone or ivory, they were called ** Napier’s bones,”
and they have been more frequently noticed in historical works
than in those relating to their use.

It would be altogether beyond the purpose of this sketch to
enter minutely into the construction of logarithms, but it may
be briefly said that they are a series of numbers in arithmetical

rogression, corresponding to others in geometrical progression,
Ey means of which complex and lengthy calculations can be

* From an artiole in the St. James' Magazine.

made with lightning-like rapidity, combined with perfect accu--l
racy and ease. As a practical illustration, it may be mentioned
that the innumerable and tiresome processes for obtaining num-
bers in a series, which would have to be resorted to were it not
for their aid, would almost preclude the possibility of such works
a8 the Nautical Almanac, and many kindred works. Tke radix,
or root 1, from whieh Napier started, being found to be an in-
convenient one, Mr. Henry Briggs, mathematical professor at
Gresham College, in the year 1615, and, shortly after Napier's in-
vention, adopted the number 10 for the root, as being preferable,
and on this basis logarithmus have since been constructed, and
tpon this method huge volumes of nothing but tables of logari-
thms of various kinds have been calculated, and remain ready for
the use of astronomers and others, who thus find the drudgery
of their labour obviated ; and an easy, pleasant, and unerring
mode of calculation made ready to their hands. The discovery
was looked upon by the learned as the great one of the age. Mr.
Briggs, it is recorded was ¢‘ beside himself for joy *’ ; and Kepler,
the great astronomer, ‘regarded it asa miracle.” Napier’s in-
vention was not, like those of Kepler and Newton, connected
with any analogies or coincidences which might have led him to
it, but was the result of unassisted reason and science ; and, says
his biographer, *‘we shall be vindicated in placing him in one
one of the very highest niches in the Temple of Fame. * Kepler,”’
he goes on to say, ‘‘ had mademany successful attempts to discover
his canon for the periodic movements of the planets, and Newton
had applied the palpable tendency of heavy hodies to the earth
to the system of the universe in general ; but Napier wrought
out his admirable rules by the slow scientific process arising
from the gradual evolution of truth.”

In the early part of the seventeenth century Mr. Edmund
Gunter, also a professor at Gresham College, invented the sector,
and several other very useful instruments, including the sur-
veyor’s chain of 100 links for land measuring. He it was who |
first conceived the idea of marking out, on a scale, spaces whose
lengths vary in exact proportion to the logarithmic value of num-
bers placed over against them,

This scale, so marked, he termed the ¢ line of numbers,” and
it is in all respeets identical with that now in use upon the slide-
rule. All the various operations of multiplication and division
of numbers, &c., can be performed on'this single scale by means
of a pair of compasses, but these were subsequently abolished a
few years afterwards by the Rev. William Oughtred, an eminent
mathematician, who first adopted the plan of placing one scale
against another, and sliding them together as might be required,
and hence the term ‘‘slide-rule.” He was a man who set little
value upon instrumental aids, unless in the hands of those who
had previously learned the principles on which they were con-
structed. A pupil of his—William Forster—says that in the
year 1630, he spoke to him of a Gunter's rule he had, six feet
long, to be used with a pair bf *“ beame compasses ” ; upon which
he answered that ¢‘ the use of the compasses was a poor inven-
tion, and the performance very troublesome.” * But,”’ said he
to Forster, * seeing you are taken with such mechanical wayes of
instruments, I will show you what devices I have had by mee
these many yeares ; and first he brought mee two rulers of that
sort, to be used by applying one to the other without any com-
passes.”” Mr. Forster then goes on to speak of the “‘great expedite-
ness of this method, which farre excelleth any other instrument
which hath bin knowne.” The inconvenience of having two
detached scales or ralers was soon found ; and they were joined
together by brass clips ; and presently afterwards the slide in &
groove, as we mow have it, was devised by a Mr. Everard.

It may be supposed that at first the sliding-rule was not much
used, if only fiom the difficulties experienced in its construction.
This may be judged ot somewhat from the following extract from
the interesting diary of Mr. Pepys. Under the date of Aug. 10,
1664, Pepys says: ¢‘ Abroad.to find out ome to engrave my
tables upon my new sliding-rule with silver plates, it being so
small that Brown, who made it, cannot get one to do it. So I
ﬁot Cocker, the famous writing master, to do it, and I set an

our beside him to see him design it all ; and strange it is to see
him, with his natural eyes, to cut so small at his first designing
it, and read it all over, without any missing, when, for my life,
I could not, with my best skill, read one word or letter of it.”
To this entry Pepys adds, the next day, *Comes Cocker with
my rule, which he hath engraved to admiration for goodness and
smallness of work. It cost me 14s. the doing.” The prices of
those days were high, as compared with those of our own time,
when, for a few shillings, a rule may be obtained of greater ac:
curacy, and in a more convenient form than was then charged
for merely marking the division.
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Engineering, Civil & Pechanical,

HIGH SPEEDS AND THE MECHANICAL THEORY OF HEAT.

Amongst engineers in the United States there has lately sprung
Up a great desire for high speeds or for high revolution numbers,
8 desire which is mainly the outcome of a study of the mechani-
cal theory of heat. That theory points clearly to the fact that
to increase the theoretical efficiency of any kind of heat-engine,
the temperature of the fluid at its entrance to the cylinder, or at
the time when it commences to do work, should be raised as
llgh as possible, while the temperature at exhaust should be
owered as much as possible. The application of this principle
to Steam-engines involved the use of high pressure and great ex-
Pansion ; but when these were tried within limits, the results
¢Xpected were not realized to the extent desired and theoretically
Possible,  We need not recapitulate the reasons why compound-
ing dld.not prove so efficacious as was expected ; why the steam
Jacket is not so practically efficient as it ought to be theoretically ;
hor why high speeds have failed to yield the results expected.

€y are well known to engineers, and though not entirely satis-
actory, they have all greatly reduced the less from condensation,
and are not likely to be given up. A study of the mechanical
theory of heat discloses the fact that it is only by the use of super-

eated steam we can entirely prevent the loss arising from con-
densﬂt}on. But there are mechanical reasons why super-heated
steam is not more extensively used, just as there are mechanical
Teasons why the air-engine—theoretically the most perfect of
ll—hag never been extensively adopted. Difficulties discovered
1n the workshop and in the engine room seem to say—*¢ thus far,
30d no farther,” but so far as we have the theory to teach us the
Possibility, the probability will remain that better engines,
Whether steam or gas, air or fluid, will in time be built. For cer-
tain py oses, the tendency of engine designers in this country
18 towards high speeds, but at least one noted firm in America
Make a speciality of engines running at a very high rate, and
claim that they are adapted for all kinds of work. Mr. Edison’s
Bew dynamo-machine, for instance, is to be driven by an engine
makmg the extraordinary, not to say excessive, number of 600
Tevolutions per minute ; and lately, Mr. Barnet Le Van proposed,
In a paper read before the Franklin Institute, to run a train at

O rate of 90 miles an hour between Jersey City and Philadelphia.

b will be seen that, even if the driving wheel of the locomotive is
‘It. in diameter, it must make 360 revolutions per minute, that
18 720 strokes of the piston and the other reciprocating parts;

and if the driving wheel is smaller, this number will be propotion-

ately increased. ~Mechanics, nowadays, work with skill so ad-
Mirable, and with such accuracy, that it would be absurd to say
at an engine could not be made to travel at that speed, or even

3 higher ope ; but it is clear that the risk of a breakdown would
€ largely increased, while it would also be of the first importance
0 provide a very firm and strong road-bed. We shall probably
Rive the details of Mr. Barnet Le Van'’s proposals in a future num-
°r ; but as they involve the laying out of a new line between the
g:_lnts above.mentioned there is no immediate likelihood of their
Ing carried out. Still, the:e are several other indications that

e Americans are not at all satisfied with existing arrangements,
and it is not improbable that before long we shall hear of some
ceVelop!llents in the speed of locomotives, as we have already in
connectxon with stationgry engines. So far as locomotives are
e°"f’emed, we, in this country, have little to learn from American
Dgineers, whether as regards speed, tractive-power, or durability;
ot there will ungnestionably be some little curiosity about the
Miles an hour,” should it be attempted. The distance from
m?“’ York to Philadelphia is, in & straight line, not quite 81
Lles, and the rivalry between the competing lines now running
t:alns between those places has whetted the appetite of American
avellers for still higher speeds. It is confessedly impossible to
°.m“ch. more on the existing roads, for although the lines may
e described as practically level, curves are abundant. For in-
ANce, on the Pennsylvania line there are 84 curves in the 88%
e:;eﬂ between Philadelphia and Jersey City, and the longest
. ogth of straight line does not exceed 10 miles. On the Bound
i dOk’ a rival route, there are 43 curves, one of which is on the
of t hge crossing the Delaware. Mr. Le Van says that on a curve
tion Tee d'egregs radius, with the standard gauge, the super-eleva.
T Tequired is less than 5in. for 50 miles an hour, but would
ig:“e to be 16iu. at 90 miles an hour. One of the competing
“tvs allows lin. of super-elevation for each degree of curvature,
alle Taws the line at 5in., beyond which super-elevation is not
cur:ve-d to be practised. The speed must be reduced to suit the
A ftee : hence there is a limitation to speed on the existing roads,
T & careful study of the question and of the country, Mr. Le
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Van said he was satisfied that a paying road could be built to
run in a straight line from New York to Philadelphia, reducing
the distance by about 10 miles, and enabling trains to be run
through in sixty minutes, allowing for the slow speed at the ends.
The only curves would be two of 10,000ft. radins, and no roads
would be crossed at grade. Mr. Nystrom thought there would
be no difficulty in accomplishing the distance in less time than
Mr. Le Van had stated, so far as driving the engine was concern-
ed. These statements derive importance from the fact that they
were made before the most scientific institution in America, and
in a city which is interested in the subject.
So far as high speeds are concerned in stationary engines the .

Eroblem is much simplified, as any speed may be said to be possi-

le, short of knocking the engine to pieces. The Edison engine
is of the Porter-Allen type, a simple reciprocating piston in a cy-
linder, having a diameter nearly equal to its stroke, and, as men-
tioned above, is to run at 600 revolutions per minute. A high-
speed rotary engine, the invention of M. Tagnander, has been
recently introduced for driving dynamo-machines, and that runs
at 800 revolutions per minute. The cylinder has four chambers
and pistons, and the steam acts on the bottom and top of each
alternate piston in such a way that the moving parts are balanced
with nicety, and their weight concentrated on the central line
of the frame. The engine is said to have run for eight months
perfectly steam-tight without the packing being touched. In prin-
ciple it is of a very old type, and has been frequently re-invented.
It is generally known as the disk engine, and will probably be
found in Reuleaux’s * Kinematics of Machinery,” under the head
of **Chamber-crank Trains,” a chapter of which contains nearly
all the rotary engines ever devised. For the special purpose of
dynamo-machines and for propelling small yachts, the rotary
Erincip]e may possibly come into some favour, especially where

igh speed is the essential, and disadvantages are disregarded if
that can be maintained. But it is doubtful if it can be worked
with economy.— British Mechanic.

>t ——————

THE PROPOSED IRON AND STEEL ASSOCIATION.

The proposal has been made that those interested in iron pro-
duction in Canada should form themselves into an associations
the object of which would be the promotion by all lawful means,
of such legislation as will create a basis of security for the in-
vestment of capital in the business. We need scarcely enlarge
upon the power of the associate and concerted action of many to
bring about results for which invividual unconnected effort might
labour everlastingly in vain. The English Anti-Corn Law League
lives in history as the first great example of combination for a
specific economic purpose, conducted in such a way as to harmo-
nize with the genius of a free people and free institutions. Since
that first great success there have been many smaller ones, all
showing what can bo effected by men who are in earnest, and
combined for a purpose. That the Dominion would benefit by
millions annually were its vast treasures of ore in course ot
being transmuted into merchantable iron at home, is what
nobody denies; but just as clearly does it appear that with-
out legislacion for the express purpose, no beginning worth
speaking of will ever be made. All hope of any large extended
development of iron production in Canada without tariff charges
such as will give confidence to capitalists may be dismissed as
utterly vain and futile ; and it is but idle talk which would en-
courage it. Under exceptional circumstances an individnal like
Mr. McDoucALL of Three Rivers, ora company like that of Lon-
donderry, may make a limited business in special lines ; and the
enterprising men engaged in those ventures deserve high credit
for the value of their example before the country; but it is plain
that without more N. P. legislation they will have few imitators,
The Government which gave Canada a National Policy is doubt-
less able to bring iron production as well as other industries
within the sphere of its vivifying influence; but for further
steps a strong and unmistakeable backing -of public opinion is
imperatively required. Itis for those who are specially inter-
ested in the development of iron making in Canada to appear
and show cause before the public in the matter. If they want
the Government to do something, and public opinion to sustain
the Government in doing it, they should be able to give the
reason why. In crder to do this, association is necessary; the
work is beyond the powerof any individual. Association for all
sorts of purposes is an old story with us now ;and it should not
require much urging to show the application of the principle to
the present case. The latest and nearest example for us is that
of tEe Amerioan Iron and Steel Association, some particulars
regarding whioh we will at an early day lay before our readers.
—Industrial World. : '
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IMPROVED HYDRAULIC RAM.

The hydraulic ram is one of the simplest and most desirable
devices for raising water where a fall of a foot or more is avail-
able, providing its construction be such as to insure continuous
and unifcrm action under equable conditions. + A ram which
seems to embody every essential feature without being undul
complicated is represented by the annexed engraving, in whic
Fig. 1 i a perspective view showing the exterior, and Fig. 2 is a
vertical section showing the interior constraction.

The base of the ram has a horizontal , A, with s dis-
charge valve, B, at the top, and an overllow valve, C, at the end.
pc;::rinnkthe diac:l;g:’val‘vluf th‘i:.i) 61; :inhair dcho,‘rlnber, held in

by keys or w and furn th a diac pipe at
the top, which projects a short distance downwnrd“ng:d serves
the double purpose of a discharge for water and an equ’e for the
sarplus of sir in the chamber. One of the greatest troubles with
all rams, aside from this one, is the gradual increase of water in
the air chamber until the chamber is filled and the ram stops.
The ram shown in the engraving airs itself, and drives off with

| the water any surplus air when the quantity is more than suffi- |

I cient to fil the space above the lower end of the tube, D.
§ The discharge valve, B, is attached to a flap formed on a disk
of leather which also forms the packing of the lower end of the
air chamber. The valve is concaved to receive the head of the
| rivet or bolt which secures it to the leather, and the leather
touches the valve seat a short distance from the edge of the valve
| opening. By means of this construction the valve is always kept
. free from ridges, and whethor or not it always strikes exaotly in
the same place it is always tight.

The overflow valve, C, is hung upon a casting attached to. the
lower end of the spring, E, and its stroke is regulated by the
screw, F, which bears ;ﬁ;inat the body of the ram. The screw,
. F, carries a toothed head which may be secured in any desired
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MORROW’'S HYDRAULIC RAM.

sition by & stop or pawl. This construction admits of regulat-

g the overflow valve to the 1.448 part of an inch, and effectually.
prevents it from jarring out of adjustment. The valve can be |
regulated to meke from 30 to 800 strokes per minute, and the |
ram may be adjusted so delicately as to raise water 10 feet on a 9 |
inch fall, or it may raise water 200 feet with less than 4 feet fall. |
for irrigating lands, supplying dairies, farms, barnyards, dwel-
lings, factories, engines, stations, villages, etc., thisramn §
is invaluable, as its extreme simplicity enables it to be set up or
repaired by any one likely to use it. ‘

This improved form of hydraulic ram is the invention of Mr1. |
H. F. Morrow, of Chester, Pa., who has a patent for it and an |}
application pending.—Scientific American.

A Beaumont compressed-air locomotive was tried on the Me-
tropolitan Railway last week. The engine was not large enongh |
to draw a complete train, the wheels being only 80in. in diam- |
eter. The inventor, Colonel Beaumont, R.E., was present, to- |
ther with Mr. Tomlinson, chiel engineer of the line ; Oslonel §

rank Bolton, Major Ardagh, of the War Office ; and several |
other gentlemnen. A utart was made from the Chapel-street works
of the railway company near the Edgware.road Station. The
engine ran to Baker-street, where it was shunted on to the St.
John’s Wood line to pick up a carriage, then ran from Baker-
street to Moorgate-street. On the return journey, after a halt at
King's Cross, the engine ran withont a stop to Edgware-road,
the distance between the two stations—which is for the ter
};g'rt an ascent of 1in lOO—ls«ln%l performed in eight minutes.

he total distance run, including the shunting, was about eleven
miles, and the weight moved, including the engine itsel(, -was
about 20 tons. The engine commenced with an initial pressure
of 1,000lb. on the square inch, and when the run was finished
the gauge showed a remaining pressure of 3001b. in the cylinders.

—— -
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R IMPROVED DRYING KILN.

' cheap and economical apparatus for drying lumber, staves,
And other material, has been g:n needed, amF a great deal of
tion "ud money has been expended in experiments in this direc-
h: without corrpsponding results, Messrs. E. & B. Holmes
® perfected & dry kiln which seems to combine all the necos-
?h“‘luiutes for & successfol drying apparatus.
is dry kiln, which is represented in the accompanyin,
is composed of several sections more or less as desi
bottom of each of these sections are placed two sets of
of novel ronstruction, one above the other, for radia-
heat, and on the side of each section is a thin apartment
. ng condensing pipes filled with cold water, supplied by
TP of otherwise.
" cofly, &fr in the bottom of the kiln, being heated by the steam
| the up through the material ta be dried, to the top of
ondeng} carrying the moisture with it. Here it enters the thin
Upon tho S spartment and passes down, leaving the moisture
ward the condensing pi?a, and, being cooled again passes down-
'h!n“d” and through the steam coils, where it is reheated,
it again rises up through the material, and so on. In this
8 very rapid ciroulation is secured, which carries the
from the material to be dried and deposits it upon the
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HOLMES’ DRYING KILN.

condonsinipipea, from which it runs into a conductor and passes
out of the kiln, the same air being used over and over.

Car tracks pass through the kiln, and extend far enough in
each direction outside of the kiln to allow of loading, drying,
and unloading at the same time. In this way the kiln is kept
open onlylong enough to pass one car out and another in, and ag
only one section is opened, the others are not affected or cooled

it.
yThe doors of the kiln are made double thickness with an air
space between, and are swung on cranes, so that one person can
handle them with ease,

Messrs. E & B Holmes who are the inventors and patentees of
this kiln, claim for it better results that can be obtained by any-
thing else in use, having tried others and abandoned them, and
they have now kilns of this kind that hold about 200 000 staves
which they are using in connection with their barrel factory, the
latter being filled with the Holmes barrel and stave machinery.
This firm has an auxiliary apparatus invented by them for taking
the condensed water from the dry kilns and returning it to the
boiler without the aid of pumpa.

Any further information respecting either dlx kilns or stave
and barrel machinery may be obtained by addressing Messrs.
E. & B. Holmes, Buffalo, N, Y.
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THE RESISTANCE AND SPEED OF STEAMSHIPS,

The seventh of the series of lectures in connection with the
Naval and Marine Engineering Exhibition was delivered on the
4th inst., in the Corporation Galleries by Mr. Frank P. Purvis,
Leven Shipyard, Dumbarton, his subject being ¢ The Resistance
and Speed of Steamships.” Mr. Purvis gave a sketch of the
theories and discoveries of Beaufoy, the late Prof. Rankine, and
Scott Russell, regarding the resistance of ships. He also gave
an interesting account of the experiments made at Torquay by
the late Mr. Froude. In conclusion he said: It has been sug-
gested by several, and among them Mr. Pearce in the opening
lecture of this series, that private ship-builders should establish
an experimental tank similar to the one at Torquay. Such a
suggestion is of the highest value, and well worthy of being car-
ried into practice. Ifit had not been for the experiments made
at Amsterdam by Dr. Tideman, supplemented as they sub-
sequently were by the further experiments upon Lochlomond,
how could any ohne responsible for the speed of the ‘¢ Livadia,’’
how could Mr. Pearce have been certain about the speed which
that remarkable vessel attained ? In this respect, in the matter
of attaining and for exceeding -her predicted speed, she was
indeed a triumph. They knew what huge strides had been made
in recent years in the direction of length. In the rooms below
were models of the ¢‘ Iberia,” the ** Arizona,” the ¢¢ City of Ber-
lin,” and the ‘‘Servia,” ranging in length from 449 ft. to 515
ft. ; while, not represented in the collection, but at present
under construction at Barrow, is the ‘“City of Rome,” a ship
which will have a length of 546 ft., or within 125 ft. of thelength
of the “Great Eastern.” After detailing the results of the elabo-
rate calculations, by which, with tolerable certainty, we can
build a ship to travel at a given speed, Mr. Purvis said: In de-
termining the foregoing, length is the dimension which in all
cases has first been deduced, breadth and draught then following
to make up the required displacement. It will be readily seen
that the dimensions noted in these tables differ very largely
from those of actual ships, both in the absolute length of s%ip,
and also in the ratio of length to breadth. Compare, for
instance, the dimensions of the 10,000 ton ship, intended to go
18 knots, with the dimensions of the ¢ Servia,” and the contrast
will appear very marked. He believed the ¢ Servia,” was to
have a load displacement of some 10,000 tons ; in which case the
length figure in the table would have to be some 20 ft. greater
than it is, leaving a difference still of nearly 60 ft. between the
figure and the length of the actual ship. The much greater
breadth and the greater draught of the ship in the table are, it is
true, decidedly open to objection, the former because it would
involve extra weight of material if the ship were built to fulfil
Lloyd’s requirements, the latter because few ports would admit
of the ship’s entry. He did not attempt to answer these objections
further than by saying that both Lloyd’s rules and the depths
of water in ports were intended to meet the requirements of
ships as they were at present built, and not as they may be re-
quired to be built in the future. The author ventured to predict
that when matters of speed have been more thorouglly investi-
gated ships of very different dimensions from those at present in
fashion will come to be built; ships, too, in which the breadth
bears a much higher ratio to the length. Of late years much has
been done on the Clyde towards getting careful data connected
with speed. Mr. William Denny strongly advocated and him-
self adopted the plan of trying the ships built by his firm at
several speeds (four or five in number), ranging between the
lowest and the highest that the engines are possible of maintain-
ing, two runs being in every case made for each speed, one with
and the other against the tide. Previously one speed with each
ship had to suffice, the data obtained from it—although now ac-
knowledged to be inadequate—being all that was available for
future use. Mr. Denny’s plan has now been adopted by several
other builders on the river.

ining, Detallurgy, Binevalogn

UNDERGROUND SURVEYING.

Although several improvements have been made during the
pest few years in the construction of the theodolite and dial, and
these instruments are now considered perfect for all practical
purposes, there are, however, other instruments which the mining
engineer and surveyor must use, and the much greater accuracy
which is now necessary in making mining plans, to prevent en-
croachment and consequent litigation, makes it desirable to use
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the best instruments for securing precision. One of the defects
of the present system of surveying is the method of transmitting
a mark from the center of the dial to the roof of the tunnel or
drift. 'The usual practice is to hold the line and plumb-bob with
one hand above the instrument, and after getting the center the
hand is removed to allow the mark to be made on the roof with
the other hand. This method is too much dependent on guess- ||
work, and for accurate operations, say, in the case where two
headings have to meet, surveyors, although it sometimes entails
a large amount of extra work, prefer to go over the whole distance
again rather than rely on a mark madein this way. To overcome
these difficulties, an English mining engineer, Mr. W. E. Gar-
forth, of Normanton, has designed an arrangement of adjustable
plumb-bob and holder, which we illustrate in the accompanying
drawings, taken from the Engineer.

From this it will be seen that Mr. Garforth’s new instrument,
which is very ingenious and extremely neat in design, consists
of a small brass box plate—with projections to prevent slipping
when placed against the roof of tge mine—on tge under side of
which the rack, C, is arranged to move backwards and forwards
the Erojecting arm, which can likewise be worked at right angles
by the second rack, D. By means of these motions the strin
connected with the plumb-bob can be moved to any requireg
Eosition by the wheels 4 and B, which, although placed on one

ollow spindle, work independently of each other. At the ex-
tremity of the arm a duplex center or gimball motion—similar
to that'in use for suspending a ship’s compass—is arranged to
hold the rod, R, through which a string passes, to which is at-
tached the plumb-bob which causes the rod, R, to hangin a per-
fectly vertical line whatever tho inclination of the roof of the
mine. The movable slide, 7, which is bored to fit the rod, &,
when lifted upwards either by a spring or by hand, as preferred,
is consequently obliged to move in a perpendicular line. An
adjustable screw cap, in which js placed the chalk or needle, is
fitted to the upper end of the slide. The plumb-bob, Z, is ar-
ranged with a lock nut, H, so as to allow the string between the
instrument and the roof to be lengthened or shortened as re-
quired, and to obtain greater accuracy the plumb-bob has a long,
adjustable, coarse-threaded screw, K, to enable the point of the
plumb-bob to be brought in the closest contact with the glass of
the instrument.

Now, assuming it is required to transmit a mark, the ¢ dial
center” is placed against the roof of the mine, the string adjust-
ed first by the lock nut, &, and afterwards by the screw, X, the
screws 4 and B, are then worked until the plumb-bob hangs
exactly above the center of the dial, when the slide—which, for
the reasons already explained, is caused to hang vertical—i+ next
moved upwards, and the center mark made in the roof. To ob-
tain even greater accuracy, and when the mark has to be made
on timber, the screw, M, can be attached to the movable slide,
and instead of a chalk mark a loose needle can be pressed and
left in the plug or timber.

Mr. Garforth’s ‘“dial center” will, without doubt, prove 8
most useful adjunct to the dial, and a means of saving consider-
able time in setting out lines is now almost daily required,
especially in those collieries where an extensive system of chain
or rope haulage is at work, and where straight roads are found
to work so much more advantageously, as compared with crooked
roads. The plumb-bob used by itself will prove of service to
architects and engineers, as there is often a loss of time in having
to lengthen or shorten the line, which is so quickly adjusted by
the arrangement shown.—Mining and Scientific Press.

ELECTRIC-METALLURGY.—SILVER PLATING.

For electro-silver plating the double salt of silver and potass-
inm cyanide is almost universally employed. The baths are used
either hot or cold. The latter method is generally adopted for
articles which require great solidity. The hot process is used
for small articles, and is preferable for steel, iron, zinc, lead and
tin, which have been previously electro-coppered. The hot baths
are generally kept in enamelled cast-iron kettles, and the articles
are either suspended or moved constantly about in them.
somewhat energetic cutrent is needed, especially when the articles
are moved about in order to operate rapidly. A grey or black
deposit indicates too strong a current, and when the surface be-
comes covered with bubbles of gas the same thing is indicated.
The anodes are plates of silver or heavy silver foil. The wooden
tanks for the cold baths are similar to those used in plating with
copper and nickel, but should be very thoroughly coated on the
inside with guttapercha. }
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THE PATH. Scientitic Items.
Water (8oft).coeeaveneonn. 1 gallon.
Cyanide of potassium (pure) 8 ounces. PERAZOTIC ACID.
cee.. B} ¢

Nitrate of silver.....

Dissolve the nitrate of silver in a sufficient quantity of pure
Water (soft), and add to it gradually, with constant stirring, hy-

ocyanic (Prussic) acid until all the silver has been precipitated
38 cyanide, which may be known by the formation of no cloud
In a portion of the clear liquid when a drop of the acid is added
to it—avoid adding an excess of the acid. Throw the precipitate
upon a fine cotton cloth filter, and as the liquid runs through,
B{*Sh the ﬁrecititate on the cloth several times with pure water.

issolve the cyanide of potassium in the water, and stir in the
¢yanide of silver carefully removed from the cloth. If it does
Dot dissolve in the liquid entirely, add more cyanide of potass-
lam until it does, stirring continually. Let the impurities settle,
and the bath is ready for use. Many electroplaters use a pre-
IMinary or silver ‘¢ whitening " bath, which is the same com-
Position, but contains less silver, more cyanide, and is worked
with a somewhat stronger current. The cleaned article in some
Cases is first dipped for a few moments in a solution of nitrate of
o mercury, one ounce in one gallon of water, and then in the
:Vhltemng bath for a few minutes, and after brushing is trans-
erred to the silver bath proper.

e vessels containing the cold bath are sufficiently high to
allow about four inches of liquid above the immersed objects,
whoge distance from the bottom and sides should be nearly the
Same to give a regular deposit of metal at both ends of the ob-
Ject. The upper ledge of the trough carries two brass rods all
around, which do not touch one another, one above the other, so
t.a‘t other metallic rods placed transversely will rest upon the

igher or lower series of rods only. The upper rods are connected
With the zine, the lower with the carbon or copper end of the
attel:y, or with the corresponding poles of the dynamo-electric
Mmachine, The transverse rods resting upon the lower set sup-.
ort the silver anodes ; those resting on the upper set, the work.
h he work suspended from an upper transverse is placed so as to
ace two anodes suspended from two lower transverse rods. As
e lower layers of the bath are apt to become denser (richer)
t.han the upper, it is often necessary to reverse the articles during
F e ogeration to obtain a perfectly uniform thickness of deposit.
or the same purpose small articles should be kept in motion as
Much as possible. The deposit is finer and denser if obtained
With a weak battery and long exposure than if a strong current
18 employed. A sufficient quantity of silver may be deposited
In three ‘or four hours, but it will be of much finer quality and
ore easily burnished if the work is left in the bath for twelve
or ﬁft'een hours with a few cells of battery. When the articles,
®Specially coppered iron, etc., have acquired a coherent film of
Silver, they are sometimes re-brushed, cleansed in alcohol, or
f“eferably in a hot silvering bath, thence again passed through
e mercurial solution and finished in the cold plating bath.
e first scratch-brushing, which is unot always necessary, ob-
Viates the tendency of certain alloys to assume a crystalline ap-
DPearance and corrects the imperfectione of the cleansing in pro-
ceds. Should the anodes become black during the passage of the
current the solution contains too little cyanide. In this the
€posit is adherent, but too slow ; and the bath loses more silver
8L it can gain from the anodes. If the anodes remain white
Uring the passage of the current the bath contains an excess of
:Yﬂmde, and the deposit does not properly adhere ; correct by
h ing cyanide of silver until it dissolves with difficulty. When
;h8°0d working order the anodes present a grey appearance
mlli: the current is passing, becoming white when cireuit is

n. .

BThe specific gravity of the bath may vary from §° to 15°
8Umé’s hydrometer and still furnish good results.

f‘_eslljctro-silveriug baths do not generally work so well when

¥ prepared. If properly used and cared for they improve
Yeyll:gg‘h At first the deposit is often granulate, bluish or
wis

rh 18 customary to mix portions of an old bath with a freshly
gﬁgared one. Some platers introduce small quantities of ammo-
18 instead to age the liquid.
o ‘lﬂllphide of carbon in small quantities imparts a bright lustre
bOtl;]ated articles. An ounce of the bisulphide is put into a pint
ang e filled with a strong solution of the cyanide of potassium
int silver, briskly shaken, and a few drops of this liquid poured
riohthe bath occasionally nntil the work appears sufficiently
it o t.  An excess of bisulphide must, however, be avoided, as
Wil spoil the bath.—sScientific American.

The discovery of a new compound of oxygen aud nitrogen has
been announced by MM. Hautefeuille and Chapuis. 1t contains
more oxygen than azotic acid, and has been named by the
French chemists perazotic acid. It is well known that on pass-
ing an electric current through oxygen a portion of the oxygen
is transformed into ozone. If the ozone be mixed with nitrogen,
the spectrum indicates the presence of a body characterized by
black bands. The bands disappear when the gaseous compound
is mixed with water, and the latter is acidified. The application
of red heat to the gaseous mixture also causes the black bands
to disappear. The experimenters are now endeavoring to
isolate the new acid in order to study its properties. M. Berthe-
lot some time since suspected the existence of the body in ques-
tion during some experiments which he has not published. lts
presence was indicated to him, however, merely by phenomena
of coloration which appeared and disappeared during the passage
of an electric current through a mixture of hypoazotic acid.
His observations were communicated to Messrs. Hautefeuille and
Chapnis, who, by obtaining the spectrum, have placed the ex-
istence of the new acid beyond doubt. The discovery is the
more surprising, as oxygen and nitrogen, being constituents of
the atmosphere, have 80 long been the objects of what might
have been considered exhaustive study.—Design and Work.

COLLODION FILMS,

According to M. E. Gripon, if a layer of collodion, such as is
used by photographers and surgeons, be poured upon a plate of
very clean glass, it will be found, after the layer has dried, that
an extremely thin and transparent film is formed, which, with a
certain amount of care, can be separated from the glass, and may
then be stretched upon a frame. This film, so placed, is seen to
have some curious physical properties, which the author just
named describes as follows: In the first place he finds that this
delicate thin membrane reflects light exactly as glass does, and

olarizes it both by reflection and by transmission of the rays of
ight through its substance.

Mr. Gripou has also found that films obtained in this manner
may be procured as thin as 001 of a millimeter, and that when
no thicker than this they transmit a very large proportion of ra-
diant heat. Polarizing piles, he tells us, may be formed of these
layers of collodion film, which are much more transparent than
the piles of mica usually employed by physicists for this purpose,
and necessary in studying the properties of heat ; and although
they are, of course, much more fragile, and require more careful
handling than mica piles, they are also more easily replaced than
the latter when destroyed.

—_— o ———

SPIDERS AND TUNING-FORKS.—In a recent number of Nature,
some curious observations concerning the behaviour of spiders
towards the vibrations of a tuning-fork are given. It appears
that when a fork is made to tough lightly a leaf or any sdpport
of a spiders web, the insect will immediately face the fork, and
feel with its fore feet which radial thread of its web has been
touched. If the fork is held near the web, the spider will seize
it and embracing it run along the legs of the fork as often as it is
struck, seeming to recognize in its buzzing its natural food.
Strange to say, by means of a tuning-fork a spider can be made
t6 eat things which it would otherwise avoid ; thus, for instance,
by fixing its attention by the constant vibration of the fork, he
consumed a fly dipped in paraffine.

A remarkable nugget of platinum found on land near Platts.
burg, New York, has been described by Mr. Collier. It was
found to be composed entirely of native platinum and chromite
disseminated through it, the chromite ing 54 per cent. by
weight, and the platinum 46 per cent. The dimensions were,
length 4ctm., width 3ctm., tl}ickness .2J;ctm. The weight was
104'4 grammes, and the specific gravity of the whole 10°446.
The nugget was found in an extensive drift deposit, and platinum
was not previously known to exist in the locality.

A telephone arrangement has been recently fitted up at 8t.
Jameg's-place U. P. church, Edinburgh, so that an elder who has
been unable to attend for many years, might hear the services.
¢ Sounding-chambers” are placed on each side of the pulpit and
one in the gallery, and it is said that the words of the preacher,
and the sounds of the singing are heard with distinctness.




108 ' THE SCIENTIFIC CANADIAN, - {April, 1881.

IMPROVED INCUBATOR.

CUBA form l2ss than a right angle with the hand, so that if the ther-
IMPROVED IN TOR. mometer continnes to rotate the needle o;l’ hand, after the enfll;.of '
An improved incubator, which regulates its temperature and | the arms rest on the énd pieces of the scale, ths arms will not
shifts the eggs automatically at regular intervals, is shown in the | break, but will incline at the Joint or hinge.
annexed engraving. It is provided with a series of longitudinal | By means of the endless screw the scale, and consequently
cloth hammocks er egg receivers, attached to end pieces pivoted to | the thermometer can be made to correspond with the mercury |
rigid supports and to movable bars, which are automatically thermometer at the top of the incubator. The end piecee of the
moved so as to shift the eggs at regular intervals by suitable { circular scale are connected. with the electro-magmets by the
levers controlled by clock-work. The gas or oil cock of the flame wires, and the magnets are in.turn coniiected with the battery.
of the boiler for heating the incubator is controlled by means | The armature of the magnets is attached to a spring whigh -
of & pair of electro-magnets, connected with a battery, and with | holds it in a central position in relation to the two magnets. |
& metal thermometer provided with an adjustable scale so that | This mechanism controls the gearing, which operates & horizontal
the temperature of the incubator is regulated automatically. shaft driven by clock-work and acting upon the buruer, The [I
In the engraving\, Fl%ol 158 perspective view, and Fig. 2 is a | eggs are placed in longitudinal hammocks or recelvers, made of
vertical section. The box is constructed with rabbeted corner canvas, attached to bars which are fastened to end ieces, which
posts and a double casing, the space between being filled in with | are pivoted to fixed bars and to movable bars, he movable
non-conducting material. The box is also provided with a shelf, | bars are acted upon by the works of the clock, which are con-
upon which the boiler and automatic regulating devices rest. | structed simllnr.to the striking mechanism of an ordinary clock, :
boiler, C, is provided with pipes for conducting steam to [ 80 that the receivers are moveg at regular intervals, L
and from the heating tubes arranged in such a way as to gradu. | The eggs having been placed into the hammocks, the metal :
ally pitch back to tie boiler. The boiler has a tube F, for filling | thermometer, G, is regulated and adjusted according to the liquid
it, also s water gauge and a safety valve, and is heated by meaus | thermometer. If the flame of the burner under the boiler is too |
of a flame of gas or of an oil lamp provided with an Argand | large, too much steam will be generated and the air in the box
burner, When oil is used, an oil tank, D, connected with the | wil become overheated. The thermometer, G, expands, and,
burner by a tube is placed on the shelf. moving the index, the electric circuit is closed, operating the
Itis o{ the greatest importance to maintain a uniform heat | mechanism which turns dowu the flaie of the burner. If the
“in the incubator, and mecKnnism provided which automatically | sir in the box is too cold the above operation is repeated, but all
mhtu the temperature. A spiral metal thermometer, G, of | parts move in the inverse direction, and in this manner the
known construction, is attached at one end to a binding | temperature can be controlled sutomatically. If desired, alarm
 sorew, fastened to the ceiling of the box, and connected with the bells msfy be arranged to ring when the temperature rises too
battery by a wire, and the other end of the thermometer is high or fulls too low.
"attached to au index pivoted in the centre of & curved scale at | Shallow vessels containi ‘water will be placed above the
the side of the incubator, which can be adjusted by means of & | steam tubes for the purposs of supplying the air in the incubstor
|| journaled endless screw, . with necessary quantity of moisture,
The-index is provided with rec arms, whichare hinged | This invention was lately patented by Messrs. Chas. L. snd
in such & manner that they can only bend upward, and can never Henry 8, La Barge, 23 Nicholson Place, St. Louis, Mo.
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WXPARATIVE EXPERIMENTS MADE WITH NAKED AND
METALLIZED CARBONS.

BY E. ‘mn 1ER.

.“;n‘“ﬁ experiments were made at the works of Lautter & Le-
in n(‘}"- using & Gramme machine of the type of 1876, and bura-
!Igv areé .carbons. The pasitive carbons covered with- copper
® 8 vory good shape, and an excellent one when covered with
Whe 1;‘mth the negative carbon the shape was a little too short
®N nickeled. Independently of the improvement of the shape
2in Ve carbon, the nickel increased the duration of carbons
e mlil}meter diameter fifly per cent., and those of seven mil-
.p::?" 8ietu-two per cend.  'The co)[:pered carbons thus ocenpy
Mxtion mid-way between the naked carbons and the nickeled

Fﬁl’ nll . . . .
m‘min‘.‘luon. section the metallization does mot modify the

‘.M‘f!:iig che refractory metals, nickel is to be preferred,

in ,}‘hin w{‘:\.‘ )the positive pole (iron being very difficalt to apply
bl;:'ﬁsl“‘e! tepresent the shapes of the naked and metallized
Vg3 i Fig. 1, the naked carbons ; Fig. 2, copper covered ;
Bt thosu covered with nickel.—La Lumidre Electrigue.
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ELECTRICAL FIRE INDICATOB OF M. G, DUPRE.

A large number of electrical fire indicators have been devised
and constructed, but the one represented in the engraving is one
of the simplest and most practical of any that we have examined.

It consists of a smalFmahogany board upon which are ar-
ranged two small copper rods, one, A B, fixed, connected with
the binding post, R ; the other, C D, movable, connected with
the binding post, Q, and supportinga weight, E. A battery and
bell are inserted between the binding posts, R and Q, and a
small lump of tallow is placed between the horizontal bends of
the rods, the movable rod, C D, resting upon it.

Wheu the temperature of the locality where the apparatus is
placed rises above the melting point of tallow it nuelts, and the
movable rod descends under the action of the weight, E. An
electrical contact is then established between the two branches,
B and C, and the bell is set in motion.

By replacing the tallow with any other fusible non-conducting
material the apparatus may be employed to indicate the Pprecise
instant when a given temperature is reached.

A metallic substance may be placed between the points, A

.and D, the fusible metal of Darcet, for example, on condition
that the rod, A B, be <ut at some point in its length, in such a
manner as to interrupt all metallic communication between the
two parts of the rod.

The apparatus is simple, inexpensive, compact, and may be
used in connection with the domestic batteries and bells without
other adjunction to the apparatus, because when the temperature

-t which the apparatus is set has been reached the bell will sound
until the fusible substance has been replaced, and consequently
those interested have been duly informed.

A system of this kind has been in use by M. Hellesen, of
Copenhagen, for a number of years.—ZLa Lumiére Electrique.

T e—————
THE ELECTRIC DISCHARGE IN INSULATING LIQUIDS,

With & simple kind of apparatus Herr Holtz has recently ex-
amined electric discharges in insulating libuids. Wires were
connected with the two conductors of the Holtz machine, and
terminated in points within the insulating liquid to be tried,
which was contained in an insulated glass vessel and freed as
much as possible from air and from vapour. With this appara-
tus both the spark and the brush discharge were obtained and
studied. )

The length of the spark in air depends, it is known, on the
quantity of accumulated electricity. In liquids, on the other
handgthe spark could not be made larger by increasing the
quantity of electricity ; it was only stronger, louder, and more
luminous, with a greater quantity of electricity than with a
less. A change of the length of spark with the density of
the electricity was indeed generally preceptible. But this
relation could not be accurately measured, and the separate obser-
vations of a long series varied considerably.

With similar experimental conditions the following maximum
values for the length of spark were obtained in the insulating
liquids named : 1n petro eum, 68mm., benzine, 60mm., oil of
turpentine, 58mm., pine-tree oil, 58mm., sulphide of carbon,
53mm., olive oil, 48mm., almond oil, 38mm., and sulphuric
ether, 20mm.

With regard to the influence of unequal electrodes and the
polarity of the electrodes, the liquids presented the same behavior
a8 air.  Longer sparks were always obtained when a point stood
opposite a surface, and the latter was the negative electrode ;
and the polarity was of greater importance, the greater the spark-
length in general. The difference was different in diﬂ{:rent
liquids, but never reached the value it has in air,

Of other phenomena of the s%ark, which Herr Holtz observed
i insulating liquids, and which are more or less similar to those
in air, we may only say, that the spark, throughout the whole of

its extent, presents innumerable, and for the most part, extreme-’

ly small dark spaces ; further, that the spark, at least with
striking distance, never appears alone,
greatly branched brush of light,

Brush discharges in liquids have not hitherto been described,
except by Fariday. Herr Holtz obtained them easily, when he
placed the electrodes so far apart, that no -spark appeared. He
got them better by placing the electrodes not quite so far apart,
when, naturally, between the brushes, there occurred intermitent
spark discharges.

The size and form of the brushes were different in different
liquids, both generally, and as regards their two-sided character.
Peculiarly large, and nearly of the same size, were the two

long
but always within a

THE SCIENTIFIC CANADIAN.

brushes in petrolenm, in which there was on the whole little
branching. * In the other liquids named above, the negative
brush was considerably smaller than the positive, and the
branches of the former always tended more to be at right angles
to the directions of the electrodes. There was a specially notice-
able difference of size in benzine, the negative brush being mere-
ly like a glow. '

The color of the brushes, especially next the electrodes, was
not, indeed, exactly similars, in the different liquids, but, on the
whole, it presented the same gradations of color as are found in
air.

Fach brush discharge was accompanied by a singing noise, and
might thus be detected though not itself directly perceptible.

These researches of Herr Holtz are described in a recent num-
ber of the Annalen der Physik.

— .

SWINGING SUB-STAGE FOR THE MICROSCOPE.

The swinging sub-stage is one of the most important modern
developments in the construction of microscopes.

Our figure shows a simple and inexpensive plan by which the
application of the swinging sub-stage can be made to many of
the cheaper forms of stands. The suggestion is due to Mr, J.
Mackenzie, from whose drawing and description in the Journal
of the Quekett Microscopical Club [vi. (1880), p. 170] we have
copied with such modifications as appeared to us of practical mo-
ment. These modification, are four in number. (1) The appli-
cation of metal jaws for clamping the swinging bar on to the
stage at pleasure, instead of the permanent fitting in one position
by screws. (2) The sliding movement on the arm H, instead
of the fixed arm carrying the condenser. (3) Similar sliding
movement to the mirror. (4) The rack-work is carried much
higher up the bar for greater convenience of focussing the illumi-
nation with a condenser of short focal length.

A is a part of an ordinary fixed stage of a microscope. B, metal
jaws clamping upon A by means of the milled head shown above H
the fitting of these jaws is so arranged that the axis at the back,
on which the whole bar, C, swings laterally, is (approximately)
in the plane of the object supposed to be onm the stage. The
swinging bar, B, is provided with rack-work on which the bar,
H, carrying the condenser, E (which might be a 1in. or 2in. ob-
jective), can be moved up or down by the milled head, D. The
arm, H, is fitted to slide for convenience of centering with the
optical axis ; the mirror, L, is also fitted to slide for the same pur-
pose : these sliding movements also permit the use of slightly
eccentric pencils, which are found to give increased power of
revolution in particular cases. *

The condenser, E, can be racked to focus the illumination on
the object ; the lateral swing of the arm, C, will then provide
the whole range of oblique illumination concentric with the ob-
ject, by suitable adjustnent of the mirror. The swinging bar
also permits the condenser and mirror to be used above the stage
for ““ opaque *’ illumination.

If & hemispherical lens be fitted in the stage-opening so that
its plane face may be placed in immersion-contact with the base
of the slide, and its spherical face exposed to receive the oblique
light, every degree of obliguity can be obtained either for dry or
immersed objects.

We see no diffienlty in the construction of this appliance that
need involve any but a Very moderate expense, and we hope some
of our optician friends will give it a trial.

1t is only fair to M. Léon Juubem, of the Trocadéro observa-
tory, Paris, to mentian that he hag, for some years past, manu-
factured a swinging device of this kind to act con centrically with
the object, though we believe his apparatus carries the mirror

only—not a condenser with rack-work. To Mr. Mackenzie the

credit is due of this particular application.

————————

A New Use or ELECTRICITY.—A recent number of the
Comptes Rendus tells how M. Grandt has constructed an ap-
paratus for giving movement to ships., An ordinary steam-
engine will set in motion several electro-dynamic induction ma-
chines. The current is transmitted to a voltameter containing
acidulated water which is decomposed into oxygen and hydrogen.
These two gases are conducted into a tube, and escape by an
aperture near the keel. A little above this aperture there are
two platinum-points, isolated from each other and in communi-
cation with an induction-coil. When the 8as escapes a spark
explodes it, and this explosion moves the ship,
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THE TELESTROSCOPE.
BY M. SENLECQ, OF ARDRES.

th;l;l:,m apparatus, which is int(_mded to transmit to a distance
eameg a telegraphic wire pictures taken on the plate of a
' drm’ Was invented in the early part of 1377 by M. Senlecq, of
'I‘es' A description of the first specification submitted by

e'ie enlecq to M. du Moncel, member of the Paris Academy of
jour:cfs’ appeared in all the Continental and American scientific
Btten?' 8. Since then the apparatus has everywhere occupied the
on it 10n of prominent electricians, who have striven to improve
Sawe. Amongst these we may mention MM. Ayrton, Perry,
'Oni" (of New York), Sargent, (of Philadelphia), Brown (of
Bell g}l): Carey (of Boston), Tighe (of Pittsburgh), and Graham
togethlmself' nge experimenters have used many wires, bound
on'th er cablewise, others one wire only. The result has been
ane € one hand confusion of conductors beyond a certain dis-
Ia tioe' .wuh the absolute impossibility of obtaining perfect insu-
The N ; and, on the other hand, an utter want of synchronism.
obstr“ﬂequal and slow sensitiveness of the selenium likewise
arel ‘:?ted the proper working of the apparatus. Now, without
inte _adWe simplicity in the arrangement of the conducting wires
'urint‘ed to convey to a distance the electric enrrent with its
acti: 1008 of intensity, without a perfect and rapid synchronism
inaug Concurrently with the luminous impressions, so as to
re the simultaneous action of transmitter and receiver, with.

of ;g“ fine, an increased snsitiveness in the selenium, the idea
ort e telestroscope could not be realised. M. Senlocq has
; “Ulately surmonnted most of these main obstacles, and we

giv:e d‘f"day a description of the latest apparatus he has con-

TRANSMITTER.

rﬁbraga plate, A, whereon the rays of light impinge inside a
obi €ra, in their various forms and colours, from the external
J:CFB Placed before the lens, the said plate being coated with
camm“m on the side intended to face the dark portion of the
'lmaf]m' This brass plate has its entire surface perforated with
“are ﬁuholes_a near to one another as practicable. These holes
o ed with selenium, heated, and then cooled very slowly, so
Pasge obtain the maximum sensitiveness. A small brass wire
touchs' throngh the selenium in each hole, without, however,
lat. o8 the plate, on to the rectangular and vertical ebonite
Wire * Fig. 1, from under this plate at point C. Thus every
platel’;ssmg through plate A has its point of contact above the
togeth lengthwise. With this view the wires are clustered
rrog when leaving the camera, and thence stretched to their
surfaspondlng points of contact on plate B along line CC. The
oleei" of brass A is in permanent contact with the positive
Eﬂ; .OF the battery (selenium). On each side of the plate B are

in ¢ s s .
descl‘_ibegowgiit rails, D and T, whereon the slide hereinafter

the ;‘lﬁE communicates with the line wire intended to conduct
0

With g, s light and shade vibrations. Rail D is connected
b o8 battery wire. Along F are a number of points of con-
to wgol'reapouding with these along CC. These contacts ought
the ¢ Tk the apparatus, and to insure the perfect isochronism of
ine.r3nSmitter and receiver. These points of contact, though
‘Conpggs g R0 from the other on the surface of the plate, are all
eo‘:‘ted underneath with a wire coming from the positive
8, ip fa 8pecial battery. This ai)paratus requires two batteries,
'cnftentact’ do all autographic telegraphic—one for sending the
ete Tthl_‘qugh the selenium, and one for working the receiver,
forg, ;. be ditierent features of this important plate may, there-
y & Summed up thas :— .
ing ), 1859 rail, grooved and connected with the line wire work-
%. (03 Teceiver,
Conpe - O0tacts connected underneath with a wire permanentl
Qrected with battery. P d
¥ poDtacts connected to insulate wires from selenium.
* rass rail, grooved, etc., like D.

RECEIVER.

biet:f}}"“ slide, Fig. 2, having at one of itsanglesa very narrow

Useq f, Tass, separated in the middle by an insulating surface,

at : }fettxqg the apearatus in rapid motion. This small slide

of plate l? Points D D a small groove fitting into the brass rails

ilsp .2 Fig. 1, whereby it can keep parallel on the two brass

latj,, ;284 E. Itsinsulator B, Fig. 2, corresponds to the insu-
8 Interval between F and C, Fig. 1.
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A, Fig. 3, circular disc, suspended vertically (made of ebonite
or other insulating material). This disc is fiked. All around
the inside of its circumference are contacts connected underneath
with the corresponding wires of the receiving apparatus. The
wires coming from the seleniumised plate correspond symmetri.
cally, one after the other, wich the contacts of transmitter.
They are connected in the like order with those of disc A, and
with those of receiver, so that the wire bearing the No. 5 from
the solenium will correspond identically with like contact No. 5
of receiver,

D, Fig. 4, guttapercha or vulcanite insulating plate, through
which pass numerous very fine platinum wires, each correspond-
ing at 1ts point of contact with those on the circular disc A.

The receptive plate must be smaller than the plate whereon
the light impinges. The design being thus reduced will be the
more perfect from the dots formed by the passing currents being
closer together. : :

B zinc or iron or glass plate connected to earth. It comes in
contact with chemically-prepared paper, C, where the impression
is to take place. It contributes to the impression by its contact
with the :hemically-prepared paper.

In E, Fig, 3, at the centre of the above-described fixed plate
is a metallic axis with small handle. On this axis revolves brass
wheel F, Fig. 5,

On handle E presses continually the spring H, Fig. 8, bringing
the current coming from the selenium line. The cogged wheel
in Fig. 5 has at a certain point of its circumference the sliding
spring Fig. 5, intended to slide as the wheel revolves over the

“different contacts of disc A, Fig. 3.

This cogged wheel, Fig 5 is turned, as in the dial telegraphs,
by arod working in and out under the succesive movements of
the electro-maguet H, and of the counter spring. By means of
this rod (which must be of a non-metallic metallic material, so
asnot to divert the motive current), and of an elbow lever, this
alternating movement is transmitted to a catch, G, which works
up and down between the cogy, and answers the same purpose
as the ordinary clock anchor.

This cogged wheel is worked by clockwork inclosed between
two discs, and would rotate continuously were it not for the
catch G working in and out of the cogs. Through this catch
G the wheel is dependent on the movement of electro-magnet.
This cogged wheel is a double one, consisting of two wheels
coupled together, exactly similar one with the other, and so fixed
that the cogs of the one correspond with the void between the
cogs of the others. As the catch G moves down it frees a cog
in first wheel, and both wheels begin to turn, but the second
wheel is immediately checked by catch G, and the movement
ceases. A catch again works the two wheels, turns half a cog,
and so on. Each wheel contains as many cogs as there are con-
tacts on transmitter disc, consequently as many as on circular
disc A, Fig. 8, and on brass disc within camera. Having now
described the several parts of the apparatus, let us see how it
works. All the contacts correspond one with the other, both on
the side of selenium current and that of the wmotive current.
Let us suppose that the slide of transmitter is on contact No. 10,
for instance, the selenium current starting from No. 10 reaches
contact 10 of rectangular transmitter, half the slide bearing on
thip point, as also on the parallel rail, communicates the current
to sald rail, thence to line, from the line to axis of cogged wheel,
from axis to contact 10 of circular fixed disc, and thence to con-
tact 10 of receiver. At each selenium contact of the rectangular
disc there is a corresponding contact to the battery and electro-
magnet. Now, on reaching contact 10 the intermission of the
current has turned the wheel 10 cogs, and so brought the small
contact O, Fig. 5, on No. 10 of the fixed circular disc.

As may be seen, the synchronism of the apparatus cuuld not
be obtained in a more simple and complete mode—the rectangular
transmitter being placed vertically, and the slide being of a cer-
tain weight to its fall from the first point of contact sufficient to
carry it rapidly over the whole length of the transmitter.

The picture is, therefore, reprodnced almost instantaneously ;
indeed by using platinum wires on the receiver connected with
the negative pole by the incandescence of the wires according to
the different degrees of electricity we can obtain a picture, of a
fugitive kind, it is true, but yet so vivid that the impression on
the retina does not fade during the relatively very brief space of
time the slide occupies in travelling over all the contacts. A
Rhumkorff coil may also be .employed for obtaining sparks in
proportion to the current emitted. The apparatus is regulated
in precisely the same way as dial telegraphs, starting always
from first contact. The slide, should, therefore, never be removed
from the rectangular disc whereon it is held by the grooves in
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the brass rails, into which it fits with but slight friction, with-,
out communicating any current to the line wires when not placed

on points of contact.
——t P

THE NEW GOWER TELEPHONE.

The following description and illustrations of the new Gower
. telephone, in which a microphone is employed as a transmitter,
and which is 80 constructed that it can be used with or without a
battery, will be of interest at a time when the Post-office author-
ities are making preparations for supplying telephouic communi-
cation in all parts of the country. The invention, which has
been recently patented by Mr. F. A Gower, of Paris, consists in
the combination of what is known as the Gower telephone with
a microphone inclosed in the same case. This arrangement affords
all the advantages obtained by the employment of a battery for
the puiposes of telephonic communication, without its accom-
panying objections, and without destroying the effect of the
telephone when it is employed a8 a transmitter in the case of a

battery failing to act or becoming exhausted. Tig 1 is aside
elevation of the apparatus partly in section, a portion of the side
of the box being removed in order to show the communication
between the microphone and the principal circujt. Fig. 2 isa
plan, the microphone being removed in order to show clearly the
arrangement of all the parts of the interior of the box. Fig. 3

~

is a plan of the undersids of the microphone shown in Fig. 1.
This microphone is connected with the principal circuit by
means of wires which are broken off in Figs. 2 and 8.

It will be readily understood that when the plate of the micro-
phone is in the position shown iu Fig. 1, so as to close the box,
the wire a, Fig. 8, is joined to the wire a, Fig. 2, and the wire
at, Fig. 8, is joined to the wire a1, Fig. 2. In constructing the
apparatus according to this invention a micrephone B, of any
suitable construction (but by preference having at least six con- |
tact pointis) is attached to the aner part K of a box, the lower }
part of which box is provided with a Gower telephone C cen.
structed in the form known as the chromometer telephone.
This telephone is provided with a bifurcated acoustic or speak- §
ing tube D, having two branches, in order to enable the operator
to%isten with both ears if required. Commutators E are provided |
at the side of the box for the pu of interrupting the i
of the current from the battery and opening the cirenit of the call- }
bells. After working the apparatus the extremitios of the acoustic
tubes D are placed in holders connected with the commutators E, §
and the circuit is thereby interrupted. An electrie call-bell F
is provided underneath the box, and a knob G for working the |
calf-bells is placed at the upper part of the apparatus, but this }
arrangement is not essential to the working of the invention. An
induction coil H is placed inside the box, and the microphone B
and the battery are connected to the primary circuit, whilst the }
Gower telephone and the line are connected with the soconchx :
circuit. In speaking against the upper part K of the box, whi
part may be of wood, iron, brass, or other suitable material, and }
near or upon the under surface of which the microphone is placed }
either with or without attaching the microphone to the box top
directly, the sound-waves from the voice form electrical undula- |
tions in the primary circuit through the action of the microphone, }
and these undulations are reproduced in the secondary circuit by |
induction, and are thus repeated in the Gower telephone at the
receiving station.

Especial attention is directed to the fact that the microphone |
in this combination is not necessarily attached to the box top, but
that it may be carried upon a framework of wood, metal, or other
suitable material attached at any convenient point of the com. }
bined apparatus. '

The undulations, however, when so reproduced are intensified |
to.such an extent by the great power of the magnet in the Gower |
te}:fhone, that they act upon the microphone in the same case
with such effect as to set up oomcpo_mﬁng undaulations in the }
primary circuit of the receiving station,and these undulations
i“:e again reproduced in the Gower telephone with increased

ntensity. )

Moreover, when the diaphragm of the telephone is provided
with a vibrating reed z, Fig. 2, as is usual in the Gower tele-
phone, it is simply necessary to close one of the branches of the J
acoustic tube and blow into the other branch in order to cause |
the reed to vibrate, and thus produce powerful vibrations of the
plate before the magmet. Thege vibrations mot only produce
currents in the coils or the poles of the magnet, but also act
with great power unon the microphone, the sound being produced
in the interior of the same box, and thus double the effoct of the
signal current on the line wire without exhausting the battery
to any greater extent than when speaking in the usual manner
through the apparatus. 1

&

e T e

L
c
<

=it

y F /1 G &
- g * v
' —l f el Aln 1\ | ﬂ
= e =
TN ; - ' .
o) ! l G

e Y |
IR b i !
S |
|

o




THE SCIENTIFIC CANADIAN. 113

ROTATIN% DISC

LINZ SLLINIUM




114

PROF. TYNDALL ON RADIANT HEAT AND GASES,

It will be remembered by those who read the article on the
the Photophone on p. 815, that when Prof. Bell was in this
country he visited Prof. Tyndall at the Royal Institution and
there made some experiments, at the latter’s suggestion, on the
action of an intermittent beam of light upon gaseous matter. A
beam of light transmitted through the slits in & rotating disc
produced a musical sound in a glass-tube, in which various sub-
stance and certain vapors were placed. It was surmised at the
time that the phenomena were not entirely due to light, and
some French experimenters went so far as to rechristen them
with the name ot radiophony. M. Mercadier has, notably among
Fornch experimenters, continued the the research on this line,
and has demonstrated that the dark rays, when allowed to fall
intermittently on an absorbent surface, cause it to undergo rapid
expansions and contractions, producing sounds. It is thus clear
that both light and heat are capable of producing the phenomena.
Prof. Tyndall has long been engaged in researches connected
with the interaction of heat and gaseous matter, and recently has
resumed his labors with the improved apparatus which the
march of discovery has placed at his disposal. The thermopile
and the galvonometer were the instruments by means of which
his edrlier results were obtained : but ir occurred to him that
those results might be checked by means of an apparatus which
might be described as a gas thermometer. Just as he arrived at
this conclusion he became acquainted with the ¢‘ingenious and
original’’ experiments of Prof. Graham Bell, some of which were
first made in the laboratory of the Royal institution at the sug-
gestion of Prof. Tyndall. "The latter, as he tell us in the paper
recently read before the Royal Society, formed the opinion tgzt
the sounds were caused by rapid changes of thermometer pro-
ducing changes in the shape and volume of the bodies impinged
upon by the beam. If, then, gases and vapors really absorb

‘radiant heat, they ought to produce sounds more intense than

B

thsse obtainable from solids— <. e., highly diathermanous bodies
should produce faint sounds, while highly dthermanous bodies
should yield loud sounds. The results obtained by the recent
experiments lead to the conclusion that there is mo absolutely
diathermanous body in nature. The apparatus employed in the
research were comparatively simgﬂe, not to say rough, compared
with the beautiful instruments of Prof. Bell, for they consisted
of a disc of zine mounted vertically on a whirling table ; a flask
to which an indiarubber tube, having tapering ear-piece of
ivory or boxwood, was attached ; a few lenses to render the rays
of light parallel, and then to converge them to a point; ‘and a
Siemens_electric lamp. The zine dise, which was provided first
with radial slits and afterwards with teeth and interspaces, was
cavsed to rotate rapidly aeross the beam of light near the focus,
and the flask containing the gas or vapor to be examined was
placed immediately behind the dise. With this arrangement
the list of sounding fases and vapors was rapidly increased ; but
the lenses were found to withdraw from the beam its most effective
rays. Accurdingly, Prof. Tyndall fell back on the silvered mir-
rors employed .in his previous researches, and with these he has
obtained a remarkable series of results. The flasks used were of
the ordinary bulbous type, and their bottoms as a rule were mere-
ly covered with the liquids, so that the inclosed gir above was
soon saturated with their vapor. Placed in the intermittent
beam, sulphuric, formic, and acetic ether gave rise to loud musi-
cal tones, the pitch deiending on the velocity of rotation of the
zinc disc. Those are known to be the most highly absorbent
vapors tried during the experiments, while chloroform and
bisulphide of carbon are the least absorbent, the latter standing
near the head of diathermanous vapors. Other volatile liquids
helped to support the conclusion that the power to produce
musical tones is expressed by the ability of the vapors to absorb
radiant heat. No sound is produced when the beam falls on the
liquid in an ordinary store-bottle of a volatile substance, but the
musicol tone is heard more or less audibly when the intermittent
beam traverses the vapor-laden space above. A rock.salt cell,
filled entirely with a volatile liquid, produced no sound when
inserted in the intermittent beam, but once, while experiment-
ing with a highly athermanous lijuid, a distinet musical note
was obtained, whith was found-to be due to a small bubble at
the top. The experiments with vapors demonstrated the truth
of the hypothesis, and those with gases appear to completely
establish the vigws proprounded many years ago by Professor
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cal note when placed in the intermittent beam, and dry oxygen
and hydrogen behaved in a similar manner. When carbonic
acid was tested, however, the sound was louder than that yielded
by any of the elementary gases; with nitrous oxide it became
more forcible still, and with olefiant gas, if the beam wasin good
condition and the bulbous flask well chosen, the sound seemed
as loud as that of an ordinary organ-pipe to the nnassisted:ear.
The amount of absorption of of radiant heat, and the intensity
of the sound therefore proceed pari passu. So far back as 1859,
Professor Tyndall proved that gaseous ammonia was ex-
tremely impervious to heat, and on putting a flask containing a
‘little warmed liquid ammonia the * musical” test, a loud note
was immediately produced. The vapor of water such as is given
off when the liquid approaches the boiling point, gave a power-
ful musical sound when placed in the intermittent beam, and
careful experiments proved that the musical sound was most
intense when the vapor was perfectly invisible. Reducing the
temperature of the flask to 10° C., the sound was still not only
distinct but loud, in spite of the tenuity of the vapor. Empty
flasks filled with ordinary air, placed in a freezing mixture for 15
minutes, and rapidly transferred to the beam, gave much louder
sounds than dry air; but when warmed and filled by a current
of dried air, the sound fell almost to silence, but a puff of breath
sent into them restored the power of emitting sound immediate-
ly. Bottles containing sulphuric acid (which absorbs moisture
from air in contact) emiited a faint sound if they had been in
use recently, the removal of the stopper allowing the air to enter ;
but if the bottle had been undisturbed for a few days, and the
air above the liquid was thus presumably perfectly dry, no sound
could be obtained. The silence was perfect. A similar result
was obtained, when with great care an ordinary flask was filled
with perfectly dry air. In these experiments the flasks were
first heated, and a current of air, freed from carbonic acid by
caustic potash, and from aqueous vapor by sulphuric acid, was
driven through until they were cooled. Connected with the
ear-tube and exposed immediately to the intermittent beam,
they were found to be qnite incapable of producing a sound.
The results obtained with aqueous vapor pointed to the fact that
an exceedingly small percentage of a highly athermanous gas
diffused in air should suffice to considerably intensify the musi-
cal note produced, and an accidental experimentefully verified
the theory. A flask filled with coal-gas and held bottom up-
wards gave a sound corresponding to the known absorptive energy
of coal-gas, and this same flask, after being permitted to remain
with its mouth oYen while standing upright for nearly an hour,
was found to yield sounds far louder than could be obtained
from common air—an observation which may be of some direct
practical utility in enabling us to test the presence of fire-damp
in the air of coal-mines.

A series of experiments with layers of liquids demonstrated the
fact that it is the invisible heat-rays which are-the principal
agents in producing the sounds ; for volatile liquids and vapours
absorb the same rays, and a cell of the liquid being interposed in
the beam, the latter is incapable of creating a sound when it
reaches the flask containing the vapour, because the liquid has
absorbed the rays which set up the action. This fact being de-
monstrated, the experiments were repeated with a lime-light and
with a candle, witu the result that, in the case of the former,
the sounds of the stronger vapours increased in intensity, while
they were aleo distinctly audible with such heat as is given off by
a candle. In these latter expeviments, however, the mirror was
exchapged for one of shorter focus, so that the flasks tested were
brought nearer to the source of the rays ; but abandoning the
mirror and bring the candle-flame itself close to the rotating disc
the direct rays produced uudible sounds. With a red-hot roal
hield near the disc the sounds in the flask at the opposite side
were focible, while a red-hot poker produced strong sounds ; the
alternate removal and introduction of the poker producing cor-
responding alternations of silencs and sound. The intensity of
the sounds gradnally ceased, as the temperature of the iron de-
creased, and when silence was reached the poker was found 1o
have a temperature below that of boiling water. In some cases
the sounds emitted are of extraordinarv intensity, varying with
the substance used. Thus, a small bulb, about a cubic inch in
volume, gives a very loud sound when a little water contained in
it is raised to boiling-point ; and powerfully absorbent vapours,
of ethyl and f acetic acid, emit sounds of

Tyndall, for he has demonstrated that dry air will not give more | ** extraordinary power” when warmed and exposed in a bulbof &
than a feeble sound, and is as incompetent to absorb radiant | cubic inch volume to the intermittent beam. The sounds pro-

heat, while aqueous va
absord radiant heat.

rs will yield e powerful sound and will { duced by marsh-gas were also very powerful, as were "those
small flask, heated to drive off moisture | yielded by chloride of methyl.

! from its sides, and then filled with dried air, gave a feeble musi- | due to invisible heat-rays is demonstrated by the action of

That the sounds are not entirely

el
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bromine vapour, which is an energetic absorber of the luminous '
-Tays. Between the flask containing the bromine and the rotat.
Ing dise, Prof. Tyndall first introduced an empty glass cell ; the
;:?unds continuing, he filled the cell with bisulphide of carbon, a
ighly diathermanous body, with no result, and then replaced :

€ transparent bisulphide with another sample which had
*€D saturated with iodine. The latter substance cuts off the !
'ght-rays, while allowing heat-rays free passage, and therefore
When placed between the bromine vapour and the rotating disc,
¢ sounds immediately ceased. To complete the experiment, a
cell containing a strong solution of alum was introduced in the
Path of the heam without producing any sensible abatement of
¢ € sounds with either bromine or iodine. Such experinients as
b ¢8e are douhly interesting, for while they corroborate the views
eld by Prof. Tyndall, they open a method of research which will
e of consideralle value to the investigator working in either

the chemist’s or the physicist’s laboratory.—English Mechanic.

————

TYNDALL'S EXPERIMENT ON RADIANT HEAT.
BY GEO. M. HOPKINS.

In the entire range of Prof. Tyndall’s investigations nothing
Possesses more timely interest (or affords a better test of the
Possible sufficiency of cheap appliances) than his recent experi-
T0ents for testing acoustically the capacity of vapors and gases to
ahsorb radiant energy. It often happens that students who
Would like to test experimentally the results arrived at by dis-
Inguished investigators are kept from such instructive pleasures
Y the notion that for delicate experimenting nice and expensive
apparatus ig required. Such apparatus is undoubtedly good to
l.‘“’e and pleasant to work with ; but where it is not to be had a
ittle courage and ingenuity may provide cheap substitutes which
¥ill amply answer the student’s purpose. The rude apparatus,
erewith figured, illustrates this fact. :
6 interesting experiment referred to seems to have been sug-
gested by Prof. Bell’s photophonic experiment in which musical
f?““ds are obtained by the action of an intermittent beam of
‘8.1:t upon solid bodies. Referring to this Prof. Tyndall says :
From the first I entertained the opinion that these singular
Sounds were caused by rapid changes of temperature, producing
Corresponding changes of shape and volome in the bodies im-
Elnge upon by the beam. But if this be the case, and if gases
s“d vapors really absorb radiant heat, they ought to produce
e°llnds more intense than those obtained from solids. I pictured
tve"y stroke of the beam responded to by a sudden expansion of
c'e absorbent gas, and concluded that when the pulses thus ex-
nited followed each other with sufficient rapidity, s musical note
nllst be the result. It seemed plain, moreover, that by this
ae“f Method many of my previous results might be brought to
w“ Independent test. Highly diathermanous bodies, I reasoned,
would produce faint sounds, while highly athermanous bodies
seould produce loud sounds—the strength of the sound being in a
w_’m‘, a measure of the absorbtion. The first experiment, made
1th a view of testing this idea, was executed in the presence of
T. Graham Bell, and the result was in accordance with what 1

ad foreseen.”

have successfully repeated Prof. Tyndall's experiment
o the simple apparatus shown in the iilustration, and have
a:';lﬁed the results obtained by him. Utilizing apparatus already
in land, I mounted a small sized bulbous glass flask, 1§ inches
diameter, in a test-tube holder, and placed it behind a rotating
P"s_teboard disk, 12 inches in diameter, having twelve apertures

: Inches wide and 1} inches long. 1 provided several flasks of
vae Same capacity, and filled them with the different gases and
thpt()il:s, and stoppered them, to be used at convenience. Near
f azk isk Iplaced a common gas flame, and into the mouth of the
bes Was inserted one end of a long rubber tube, the other end
lisltng provided with a tapering ear tube, placed in the ear of the
ey ener, w_hose position was sufficiently remote from the appara-

8 to avoid any possible disturbance from the revolving disk or

€ operator. The disk being rotated so as to rapidly intercept the
me,'mﬂl‘ and luminous rays of the gas flame and render the rays
b pidly intermittent, the effect on the gases and vapors contained
nﬂ; i e lﬂ'grent bulbs was noted. Dry air produced no sound ;
pit, Stened it yielded a distinctly audible tone, corresponding in
X'aycg . with the rapidity of the imterruptions of the thermal

With

Among gases tried, nitrous oxide and illuminating gas yielded
the loudest sounds. Among vapors, water and sulphuric ether
were most susceptible to the intermittent rays. A candle flame
produced distinctly audible sounds in the more sensitive gases,
and a hot poker repla:ing the gas flame yielded the same
results.

By using an ordinary concave spun metal mirror the heat of
the flame was satisfactorily projected from a considerable dis-
tance. Considering the crugeness of my apparatus and the
delicacy of the action which produces the sounds, it appears re-
markable that any satisfactory results were obtained, and the
experiment shows that any one interested in the finer branches
of scientific investigation may often, with the exercise of a little
care, enjoy, without material expense, those deeply inleresting
experiments. I have not recounted, at length, the details of
Prof. Tyndall's experiments in this direction, as they are accessi-
ble to the reader.—Scientific American.

——————————

ANCIENT WORKS IN NEW MEXICO.

New Mexico is perhaps the most noted country in the world
for research. The historian, the wealth seeker and the “‘curiouns”
can here find a rich field and reward for their labor. The Abo
and Gran Quivira counties are perhaps the most renowed in the
Territory for research. In the  former there are evidences of
great volcanic eruptions which overwhelmed cities and burnt the
inhabitants in ashes and lava long ages ago. It is evilent that
these people, who are perhaps older than'the Aaztecs, were a
prosperous race, with not a little advance in civilization, as the
Abo ruins in the Manzana Mountains indicate ; also some indi-
cations of fine art ; rude figures and the images of animals being
found upoua the interior of the walls of the structures beneath
the debris.

It is evident that this non-historic race were seekers after
mineral, and evidences also exist that mineral was obtained by
them in paying quantities, there being the ruins of many old
smelters and acres of slag found near Abo. Here mines are
found with the timbers so rotten with age that great difficulty is
experienced and danger incurred in going down into the old
shafts, where shafts are formed.

One of our informants gave as his belief that either the flow
of lava or fallen leaves and dust had filled many of the shafts up,
and the sand, earth and leaves so completely covered the ground
that great care is required to find them, with but one or two
exceptions—the Mount of the Holy Cross—(so mamed) being
about the only one that could be easily discovered.

One especially was found where human hands or lava or falling
leaves and dust had filled it level with the earth, no shaft being
discernible, and would not have been found, perhaps, had not
an old trail been discovered. This was dug inte, and at a depth
of twelve feet a man could, in places, thrust his arm in up to the
elbow between the granite walls of the mine and the earth which
filled the old shaft. The mineral, unlike our White Oaks coun-
try, does not seem to outcrop, but seems to be deep in the earth,
no float having been found as yet except near the shafts or around
the old smelters. Oc the eastern slope of the Mauzana Mountains
no quartz has been found excepting in a very burned and black-
ened condition. This part of the country will perhaps yield im-
mense mineral wealth in time, and further developments and
prospecting is awaited with great interest to many.

The walls of some of the old ruins at Abo are six feet of solid
stone—lime and red sand—the walls in places are yet six feet in
height and in a state of perfect preservation. In the ruins are
found vessels of various designs and sizes made of pottery—some
representing birds and animals. Stone hammers are found here,
but uo indication that sharp-edged tools were used in this ancient
period. In digging down in one place the remains of an old
aqueduct was found, which was probably nsed, as in the present
day by the Mexicans, for -supplying the inhabitants with
water.

It is thought and believed, by specimens of ore found, that
gold, silver and copper were l‘our'ld in paying quantities. All
the rock is more or less copper stained, and some of it is so much
so that some of the *‘country” rock has run as high as 37 per
cent. copper. E

Surely our bright, sunny land has been enjoyed long before
the Anglo-Saxon made his appearance upon the sceme. The
future of New Mexico can only be surmised. Every day new
evidences of untold wealth are thrust upon us, and the day is not

*
‘The tone to be expeoted from the gas or vapor when acted on, may be

deternipeq
ed b;
""ltlng d‘“? blowing through a tube agalinst the apertured portion ot the

~~—

far distant when the multitudes of the East will flock to our
borders and assist in the development of the greatest mineral
region in the world.—Kansas City Review.
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Santtary and Flombing,

“ OVAL” TRAP.

Occasionally our English friends bring out a novelty in plum.
bing goods which is interesting, to say the least. One of the
latest things of the sort which has come to our notice is what is
called an ‘“oval stench trap.” It is made by G. Claughton For-
gley, near Leeds, England. These traps consist of en argements
or bulges of the pipe in which the necessary seal of water is

Oval Traps.—Fig. 1.—Vertical Section of
() Am n T"“P-

placed. Fig. 1 shows what is called an angle trap. It is fur-
nished with a tap screw at the bottom, with outlet D, which
keeps the water level at E. The portion F is carried down below
the surfuce, in order to get the proper amount of dip. Fig. 2

Oval Traps.—Fig. 3,—Horizontal Section of
i Angle” on the Line A B in Fig. 1.

shows the plan or section of the trap on the line a B. This style
of trap is made for 1§, 1} and 2-inch pipe. Fig. 8 shows the
basin trap of this style. These are made.in a somewhat different

Oval Traps.—Fig. 3.—Ovai Basin. Traps.

ttern from the last. the trap screw being placed upon the side
instead of the bottom, the outlet taking the lower position and
the inlet the top. Thisstyle is made in all sizes from £ inch up
| to 2 inches. In Fig. 4 we have a section of a ** straight’’ trap,
| which appears to be only & basin trap with a branch, C. Fig. 6

Oval Traps.—Fig. 5.—Horizontal Section.
Tarough A B of Traps shown in Figs, 3
and 4.

In each case the water line terminates at E, or the top of the

rtition by which the seal is retained. F is the portion which

ips into the water and forms the seal. These traps certainly
make neat jobs so far as the external appcarance goes, and are
very convenient because they do not disturb the line of the pipe
by making an offset. The trap screw is well placed for cleaning,
Unfortunately, in none of the engravings wgich we have seen
does it appear tha any arrangement can easily be made for ven-
tilating them. If the outlet C had only heen placed below the
partition F, in Fig. 4, ventilation would have been easy. The
cross sections do not give a favorable impression of the self.
cleaning power of the trap. It appears to us that there would
be considerable difficulty upon this point. From what we can

| learn, we think the trap is easy.to cast and rather cheap, all

things considered.—Metal Worker.

AN INTRICATE JOB OF PIPING.

The accompanying illustrations represent some features of
plumbing work which will be of especial interest to our conntry
readers. Im Trinity Building, New York, the water-closets are
-.rnn?od in sets of six, on each side of a passageway. At the
end of this passage a urinal is placed on one side and a sink and
basin on the other. These are between the closets and the main
line of pipe. These connections are necessarily of lead, and as
it was imperative, for the sake of economy, to waste soveral fix-
tures in one trap, very peculiar and somewhat intricate pieces of
pipe work had to be made before any of the fixtures were set and
the main pipes were in place. Fig. 8 shows in perspective one
of the most complicated of these pieces, made up and ready for
setting. Fig. 21is a top view otp the same piece to show the
angles of the gpe. In each figure the same letters refer to the
same parts. The body or main portions of this piece is a large
lead trap with a trap-screw at C. This takes the water from the
sink, whose waste pipes (E in Fig. 2) is, however, much smaller
than the body of tﬁ’o trap. This is necessary, as the trap must
do duty for several fixtures. The pipe D comes from a hand
basin and enters the trap above the water live. B is the waste
for a sink and the janitor’s wash-trays ; also, it is taken into
the trap below the water line for the purpose of securing a con-
stant s:al. The branch C, when in place, will have a thimble
soldered into it and then be calked into a branch from the cast-
iron ventilating pipe. As the soil pipe A terminates in &
* spigot end,’’ it is necesgary to calk a hub, F, upon the thimble
in which the trap terminates. It will be easily seen that to
make 30 many joints in so small a space is a somewhat difficult
job, aud hence the grest advantage of wiping them all before
putting the trap in tion. As these fixtures are all placed in
b a separate well-ventilated apartment, it was considered nneces-

shows a section of both of these traps.

sary by the owners of the bnilding to place a trap under each fiz-
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z:: Under any other circumstances, this would have been

®, becanse even one or two feet of foul pipe is amply sufficient

10 render the air of a room very impure. rl‘1§)(‘laeed, tiﬁzyfoul mat-
:8 which accumulates in the first six inches of the urinal waste
HY) 18 80 offensive that many persons think it is impos-
a d‘ to keep a urinal sweet. This is a mistake, The urinals
closet in Trinity Building, if carefully flushed and the slabs
cam ed off each day, will be free from offense. A piece of gum
Phor should be kept in each urinal, and when it is dissolved
Pece should be put in, This does not simply mask the

oo;m::i‘i’; is said by Dr. Bell to entirely destroy it by chemical

In Fig. 1 we have rather a complicated arrangement of pipes.

The Plumber in charge found it cheaper to use single lines and
;"‘7 his branches to them, than to cut through brick and iron
i’n and run many separate lines of pipe from the cellar up.
pi e large pipe making a bead in the corner is the main soil
thgel', Which, ‘on account of the original defective arrangement of
it uilding, has to pass across the end of the room. Although
the ¢ Only a slight fall, the verv heavy flush of water given by

** Banitary” closets, with which the building is fitted, is so
olo:,y’ that this will ot be found to be objectionable. The
al L8 are connected on the left-hand side, and the main verti-

Pipe is on the right. The flow is from the left around the
™er turn H, and so on outward. Dis & Y-branch which
% the waste from a sink and basin, The trap T is of lead,

N

g, 2.—Top View of Trap shown in

i

i

Fig. 1.—Pipes and Traps in Position without Fixtures.

AN INTRICATE JOB OF PIPING.-~WORK IN THE TRINITY BUILDING, NEW YORK.

and is branched at C for ventilation.
ingo the pipe
the closets.

This branch is taken up
EKT YV, Ebheing the 8-inch main air pipe from
A is the basin waste and B the waste from the

 sink. The two pieces of lead work shown are about all that is

put under the floors, and theseare so situated as to be easily ex-
amined. In one portion of the work, where a trap of lead was
put under the floor, it was inclosed in & box which was filled
with broken glass. The object of this was to prevent any possi-
bility of the work bein% injdired by rats. In many buildings
these pests attack the lead water-pipes and do ‘an immense
amount of mischief. With a tfap protected. as we have described,
vermin let it severely alone.

The Trinity Building in which this work was done, is old, and
the arrangement of the water-closets was by no means such as
would be adopted at the present day. On this account the diffi-
culties encountered are the more interesting, as showing in-
genuity which would not be called for in plain, straightforward
Jobs. The soil pipes are all very large, and tke 5-inch iron
traps of which we spoke in the previous article are so much lar%;z:
than the openings in the closets that it is expected they will
always gelf-cleansing. The flush from the Zane patent closet, the
¢ Sanitary,”” is, as we have said, very large and is probably
ample, even fot the large pipes.

All this work has been done under the immediate care and
superintendence of Mr. W. 8. Clarke, of 114 Maiden Lane, New
York.—Metal Worker.

i

Fig. 3.—A Trapr and Its Branches.

|
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L ADULTERATIONS OF WINESFAND.LIQUORS.

The spectacle of a wise looking gentleman ordering wine at a
hotel, looking very lcarnedly over the list and gravel choosing
champagne as the most fashionable wine, is a very ludicrous one
to a person acquainted with the manner in which much of it is
manfactured. There is more champagne bought and sold and
drank in the city of New York in a single year than there
is_ manufactured of the pure article throughout the world
within the same time. The bogus article which is put forth
at such an extravagant price is generally manufactured,
about as follows : Fifty gallons of water two gallons of honey,
five ounces of bruised ginger, five ounces of ground mustard,
Boil this mass thirty minutes, add a quart of yeast, and let it
ferment from ten to fourteen days, Add six ounces of bitter
almonds, bruised, spirits and grains of paradise to suit conven-
ience. The more spirit the chamgagne possess the greater will
be its body. For coloring use cochineal, half an ounce to fifty
gallons, or for pink champagne use a little more cochineal. The
author furnishes also additional information for laying on the
Datch metal, printing and placing the labels to Rrove that it
was obtained pure and genuine from any desired purt of the
world. Canadian lovers of the exhilirating fluid are not so sub-
Jjeet to imposition, but it would surprise some drinkers to learn
of the deeds which are done below the light of day in some of
the disturbing centres. Notwithstanding the successful grape
culture of recent years, here is the recipe for making the fine
sparkling ‘‘ Catawba” so popular in the United States. One
hundred pounds of raisins, thirty-five gallons of sweet cider,
one hundred gallons f water, three pints of yeast ; ferment for
twelve days, then add twelve gallons of honey, twelve gallons of
clean spirit, one grain of ambergris, rbbed well with two ounces
of sugar ; then four gallons of Jamaica rum, twelve ounces of orris
root, and fine the whole with three quarts of boiled milk, added
while hot. Now for claret: Five gallons of boiled cider, two
gallons of spirits, five gallons of water, two ounces of powdered
catechu, or two drops of sulphuric acid to the gallon to suit the
taste. Color with tincture of logwood. And, if you prefer
sherry : Ten gallons of cider, four ounces of bitter almonds, one
gallon of honey, two ounces of mustard. Boil for ten minutes,
then add one half-pint of spirits of orris root, two ounces of es-

' sece of cassia, and three quarts of rum. It is stated in addition
that Jamaica rum is to be preferred, as this wine is often preferred
for the auctions, but the amount of spirit becomes an important
item, owing to its cost ; therefore, when this is kept in view,
tincture of grains of paradise should be substituted for spirits.
But here is the recipe for port, which is used so freely by the

entlemen._ of the old school, who ““always get the best,” —the
gest prescribed so freely by physicians : Twenty gallons of cider,
two gallons of honey, two ounces of carbonate of soda, one and
one-half gallons of strong tincture grains of paradise, five ounces
of powdered catechu. Color with logwood or burnt sugar. A
small portion of spirit will improve it. The carbonate of soda is
to neutralize the acid in the cider, which, if allowed to remain,
would present too large a proportion of acid for good port. In
addition to these recipes, * published for the trade,” are others
for manufacturing seven kinds of brandy, besides the cognac,
some of which are really frightening, seven kinds of whiskey, two

kinds of gin, five kinds of rum, and ten different kinds of wine
—Montreal Journal of Commerce.

—————

F0G SPECTRES.

A correspondent of London Nature,
says: ‘‘ Having occasion to go into my
ten one night, recently, I found there was a thick white fog,
through which, however, & star could be seen here and there.
L had ‘an ordinary bedroom candlestick in my hand, with the
candle lighted, in order to find the object I wanted. To my
great surprise I found that the lightcd candle projected a fantas-
tic image of myself on the fog, the shadow being about twelve
feet high, and of an oddly distorted character, justas the spectre of
the Brocken is said to be. May not the gigantic spirits of the
Ossianic heroes, whose form is composed of mist, through which
the stars can be seen, be derived from the fantastic images thrown
upou the mountain fogs from the camp-fires of the ancient
Greeks? In a land wgere mists abound, superstitious people
might very readily come to consider a mocking cloud-spectre to

writing from Putney,
garden about half past

he supernatural, though it was really their own images magni-
fied.””  The spectre of the Brocken allyded to here is the
appearance produced, when ascending the mountain by the
sﬁadows of travellers projected under certain circumstances upon
the mist below them, giving rise to the legends of gigantic spectres.
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THE NORWEGIAN PEASANT'S HOME.
BY W. MATTIEU WILLIAMS, F.R.A.S., F.C.S.

The readers of the Building Times have doubtless heard of the
importation of Norwegian wooden houses in pieces, and the put-
ting them together and setting them up in England. This has
been dane by enthusiastic English tourists, who were so much
smitten by the home-life of the Norwegian peasant, that they de-
termined to emulate it in their own countrr. King William 1V,
of Prussia did even more than this. In 1844 he purchased the
old Norwegian wooden church that formerly stood at Wang, near
Trondhjem, took it to pieces, carried it to the Riesengehirge dis-
trict of his own dominions, and re.erected it at Briichenburg,
where it now stands. The word ‘‘peasant” is one which few
Englishmen are able to understand. We have no peasantry in
England, excepting the few survivors of the nearly extinct
British yeomen that are to be found in some remote valleys of
Cumberland and Westmorcland, We have agricultural factories,
where beef and mutton and wheat are * turned out,” and where
‘hands” are employed in ploughing, stalling, wagoning, reap-
ing, threshing, etc., but no great class of agricultural labourers
who are attached to the soil by the combined ties of proprietor-
ship and industry ; who live in the homes of their fathers, who
till with their own hands the land they have inherited from their
fathers, and who are both agricultural capitalists and agricul-
tural labourers.

The continental peasant is a man who gives a formal dowry
with his daughter on her marriage, a specfication of which, with
the inventory of her stock of clothes, house linen, etc., usually
sufficient for her life-time, is appended formally to the marriage
contract. To him the working on another man’s land for mere
daily wages is a form of serfdom that is only endurable as a tem.
porary probation by young single men who are preparing for the
serious business of life, which begins with the sole or part pro-
prietorship ‘of a farm with its stock and implements. Without
this his fellow-peasants will not allow him to marry one of their
daughters.

This sort of peasant life attains its fullest development in Nor-
way, 8 country that has never passed through the feudal state,
and consequently has no aristocracy, living merely upon rentals.
The *“ bonder,” ‘or peasant farmer, tills the soil of a farm which
commonly bears his own name, and in many cases has been held
by his family in unbroken succession for more than a thousand
years. They are working peasants nevertheless, nor have any
notion of being otherwise, ulthough very proud of their ancient
lineage. All have more or less of family plate, some of it of
great antiquity. Their coat and waistcoat buttons are usually
of silver. There are no pawnbrokers in N orway.

Their houses are very characteristic and interesting structures.
As1 travelled on foot and alone through Norway twenty-five years
ago, when English tourists were scarce, and' had no other lodg-
ing in the country than at the houses of the peasant farmers, my
opportunities of the studying them were ample. At first | was
puzzled on arriving late in the evening at what appeared to be a
village, and on knocking at a door, to be answered by a low hol-
low moaning. On opening the door I found that the only in-
habitants were cows. Then I tried the biggest house, and found
this to filled from floor to roef with hay only ; then another in-
habited by goets ; then another by horses. At last I found the
human habitation smaller than the hay-house, and less orna-
mental, but about equal in dimensions and architecture to those
occupied by the cattle. It was not a village, only a single
farm. ‘

The severity of the climate demands the careful housing of all
the stock, and all the harvest produce. All the houses are built
of wood, and are detached and far apart in case of fire. They are
usually single-storied, excepting the storhaus (i.e. the *big
house ” stor being the Norsk for large.) Here the hay is kept,
and my theory is that our word store-house is derived from this,
and we get thus a secondary meaning for the noun store and verb
to store, which originally came from the Norsk adjective for

large.

’%be double story of the storehouse is, however, an outside il-
lusion ; there is merely an upper door of sufficient capacity to
admit the tilting of a cart, or the pitching of a very large man-
load of hay, which is carried there up an inclined plane, when
the house is filled above the top of the lower door. Some of the

storehouses, especially in the wildest and most primitive region
of Norway, the Tellemark, are elaborately and very handsomely
carved on the outside of the massive doorposts and corner tim-
bers.

After a little experience the traveller learns how to pick ont
the house allotted to the bipeds by its chimney and its window
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or windows. The chimney is the only part not of wood. Itis
8 massive stone structure attached to the wooden house, but
Stfndmg independently on its own fireproof foundation. Other-
Wia-, all the houses are similarly built as follows :
our large blocks of stone, usually natural boulders left by an
ancient glancier, are laid at the angles of the ground plan of the
vilding’ which is commonly quare. These, standing on the
Yocky ground, form the foundation. Rudely sqnared trunks of
arge pine or fir trees are laid with their ends resting vpon these.
-W0 of guch are first laid opposite and parallel. Then the other
Slles are gtaried by crossing them with two other logs. -Both
these and the first have broad notches cut in them at about one
00t from their ends. The mnotches fall into each other, and
€ave the ends overlapping at each corner, and projrcting out-
Wardly. OQther logs a.e laid upon these all similarly notched, so
that on falling into each other’s notches as they cross near the
ends, the lower squared face of each log rests fairly on the that
of one below it, and thus together they form a wooden wall as
thick as the whole breadth of the logs.
The joints between the logs are afterwards completed by a
¢aulking of moss which is firmly rammed into every crevice. The
ooring rests on the first course of logs, and is therefore fairly
Talsed above the ground by the thickness added to that of the
Corier boulders, The houses, excepting the chimney: thus stand
Upon four stone feet, something after the manner of our well-
Constructed corn-ricks.
. The roof is made in the usnal manner, but of very substantial
imbers, more comparable to those of our cathedrals than of our
oOuses, They are closely laid with a complete covering of boards
Nearly ag strong as our floors. In a few places very thick slates
are used, This simply depends upon geological accident. The
Usual roof covering is very characteristic and peculiar. Instead
of slate, the bark of the birch tree is used. This bark, as may bp
*een by examining our English birch trees, is thin, close, uni-
f°rm, and very tough. By skilful management it is stripped off
In large sheets, which are laid with moss upon the flooring
boards.” The bark is resinous and retains its waterproof qualities
Or a very long time, and does not rot. Over this is commonly
81d more moss and turf; sd thick that a good crop of grass
8rows upon it, I have seen goats grazing on such roofs. They
8scend by ladders placed on purpose. I have also seén the thrifty
Peasant mowing his own roof with a scythe. An old Norwegian
8tory tells of the tender converse of two lovers that was disturb-
¢d by a cow falling through the roof on which it was grazing.
This must have been a very old roof, for those 1 have seen in

§°“l'se of construction were strong enough to bear a herd of
Xen,

b At the fishing stations of Arctic Norway, where all around is
.|| Jatren rock, with snow lying in the hollows of the purple hills,
and with blue glaciers in the distance, these verdant roofs dot-
ted with the white star-flowers of the meadow-sweet, the blos.
Somg of the scurvy-grass and saxifrage, rise in the midst of the
salt.cod drying grounds, like oases in a fishy desert.

Some of the houses have planed boards nailed to the logs,
Orming a smooth or paneled inner wall, which is in many cases
€corated with carving or rude scroll painting. This de;l)ends
:‘POH the artistic proclivities of the family as ‘the building
"’de,".as a trade has no existence in rural Norway. Every

Tan ig g gort of Robinson Crusoe ; builds his own house, makes
18 own furniture and utensils. Their cooperage is excellent. In
® towns the outside of the logs is boarded and usnally painted.

€ internal arrangements are very simple. In the larger

OUses there ig a sort of vestibule between the outer and inner
90r. This has shetves holding milk-pails and sundry farming
Utensils and gerves to retain the warmth in winter. The big
T00m gerves as kitchen, dining-room, and sleeping-room for the
onder and his wife ; the boys and girls having separate smaller
Tooms partitioned off. = The beds are oblong wooden boxes with
2 layer of straw on the bottom and blankets and sheets above.

¢ latter are not used every where. I have slegt in beds with-
Ut either sheets or blankets, the functions of both being per-
OTed by sheep.skins. These are very pleasant when clean and
10t t0o fresh. The wool is of course inwards,
tarii8 furniture is very primitive, but substantial. A long deal
able, at which all the family, take their meals, is the largest
lece. There are various kindg of sideboards with shelves and
eé“""sg some of them very handsomely carved and gaily paint.

» all of deal and home-made. The primitise Norwegian chair,

. °8t seen in the wild Tellemark, is very curious. Itis a block
0tree trunk like a butcher’s Llock, sawed off in the first place
u about 3 ft, jn length. This is stood on end, and the front
Pper part scooped out to form the back, the lower part remain.

=
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ing solid as the seat. It is of course very heavy, too heavy to
lift, and can only be roiled on its lower edge. Other framed -
chairs are used, but long stools prevail.

_ The bridal chest is another characteristic piece of furniture.
‘Where there is a specia) best bedroom it stands there. It isa
capacious affair 6 or 8 ft. long, and proportionately wide and
deep. On the outside is gaily painted the name of the lady and
something of her pedigree. This inscription is generally sur-
rounded with floral scroll work. It contains the stock of cloth-
ing that came with the biide and her jewellery. The broaches,
chain, watch, etc., usnally hang on the inside of the lid. They
can have no experience of robbery, or they would not so often
have lodged such a weather-splashed vagabond-looking fellow as
I was in a room alone with such a box lying open, and contain-
ing all the portable family treasures,

The stove is the most costly article of furniture, its money cost
is nearly as great as all the rest of the houce, being an article
purchased with hard cash. It is so important, and so much
better than what we are accustorred to use, éither in the cottage
or the mansion, that I must reserve a description of it in con-
nﬁction with the general subject of house warming at home and
abroad.

The general woodemness of everything is very striking to the
stranger at first. Wooden bowls and troughs, and platters and
spoons, and forks are used in eating. The troughs and bowls
for porridge and griod, a compost of meal which louks like Roman
cement and is a staple article of food. The dairy utensils, butter-
pots, etc., are also of wood. The Norwegian peasant does wonders
with a single tool, the knife that he carries in a sheath. With
this he makes elaborate carvings, some of them most artistic and
original in design. He cuts %:edge stakes and shaves himself
with the same, and does the work of a dozen ordinary joiners’
tools. Since my first visit, considerable changes have taken
place in what is seen by the tourist on the main highways. The
old farmhouse stations that twenty-five years ago were in primitive
Norwegian condition, now have buildings specially erected for
tourists, and furnished with exotic mahogany, with mirrors, and
crockery ware, such as were formerly unknown. To fare as I did
then, the tourist must turn aside from the beaten tracks, where
he may still board and lodge in old Scandinavian fashion, and
there see household arrangements nearly the same as Alfred saw
when he burned the cakes in the Neatherd's cottage.

I have said that there is no building trade in rural Norway.
There is, however, a very important and growing trade in cer-
tain localities in the southern part of the country, where timber
is worked up into flooring boards, door, window sashes, ete.,
ete., for exportation, and much come to this country.

——

HUDSON’S BAY AS A POSSIBLE OUTLET FOR THE
NORTHWEST.

During the past summer the engineers of the Nelson River
Railway Company have surveyed a railway route between Nor-
way House at the outlet of Lake Winnipeg and Fort Churchill on
the Hudson’s Bay. The distance between these places is about
three hundred and fifty miles. The surveyed route first follows
the course of the Nelson River for a distance of nearly one hun-
dred miles over alevel country. The next part of the road is
over a broken rocky country, where the Nelson River has a
descent of nearly seven hundred feet to the lower platean, where
the country again becomes level, and continues so to Hudson’s
Bay. Upon entering this rocky range the surveyed route leaves
the Nelson River, taking a more northerly course toward the
valley of the Churechill River, which is reached at its entrince on
the lower Plateau, and continues to follow the course of the river
to its outlet in Hudson's Bay. The estimated cost for buildin
the road-bed is ten thousand dollars a mile dn the platean anﬁ
seventeen thousand dollars per mile along the whole route.

It is claimed that by this route it will be possible to transport
grain from the Saskatchewan Valley to Liverpool for less than it
will cost to carry it to Montreal by the proposed railway north
of Lake Superior. .

Professor Bell, of the Canadian Geological Survey, who sailed
from Fort York, Hudson’s Bay, and passed through Hudson’s
Straits in the latter part of last September, says that sailing
vessels have sometimes considerable difficulty and delay in
getting through, but steamships car make the voyage at any
time between the first of May and November, as the straits are
pearly one hundred miles wide in the narrowest part, and the
channel is not obstructed by ice.—Scientific American.
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PLAN FOR STABLF, .
The plans for a stable furnish stalls for thirteen horses, har-

ness-room, office, carriage apartment, ete. One similar to this

was built tome years ago at Piedmont Springs, Alameda County,

at a cost not recollected at present. But, like all other con-

structions, the matter of cost can be V:aried from 10 per cent. to

500 per cent., according to the material used, character of work-

manship, finishes, etc. '
—e el PP O

SUBURBAN RESIDENCE

The Elevation for a Staburban Residence appears without the
floor plans, but is accompanied with two sketches of interior
finishes. It is a class of house in which large conveniences may
be effected. 1ts extensive verandahs snggest its suitability for
localities where the summer months are “hot.” Properly
located, with suitable surroundings, it will make a neat ang nof
costly country or suburban residence, size, etc., considered.

—— et

CorviNG DRAWINGS.—By a method patented by M. Joltrain,
of Paris, it is claimed that copies of drawings having nearly
black strokes on a white ground can be made by the following
sensitising mixture : Gum, 25 grammes ; chloride of sodium,
three grammes ; perchloride of iron at 55° B., 10 cubic centi-
meters ; sulphate of peroxide of iron, five grammes ; tartaric
acid, four grammes ; water to flll up to 100 cubic contimeters.
The developing bath may be a solution of ferrocyanide of pot-
as-ium, red or yellow, acid or alkaline, The printing is done in
the ordinary way, and the developing in a bath of red ot yellow
prussiate of potash. ~After washing the proof is put into an ac-
cidulated bath, which darkens the lines ta an indigo tint, and is
then again washed and dried. ’

Puaintexr’'s T@ork.

UTILITY IN DCORATIONS.

"1t appears to us that, apart from the abstract opinions of this
or that person as to the desirability of using imitations of woods
and marble, or what are called shams, we are bound to take into
consideration the usefulness and lasting properties of certain imi-
tations, and their suitableness to the purposes they are used for,
and for which they are best adapted. For instance, there is an
imitation of stone or wood which is so good that no one can dis-
cover that it is not stone except by sounding or striking it, and
we have known it to stand good when exposed to the weather
fully 20 years, and at the end of that time be almost as good as
at first. This effect is brought about by throwing commen sand
or the sand from any particular stone upon the paint when it is
wet, in this wise :—The woodwork is well painted with four or
five coats of oil paint. The finishing coat is mixed with white
lead, boiled oil, and a little copal varnish, to give it ““tack’ or
stickiness, it must be, of course, stained to the particular shade
or color of the stone you wish it to resemble. The color is now
1aid on the work in the ordinary manner, and the sand is thrown
on it while it is wet. Care must be taken that the work
is well covered, or else there will be more on one part than
another, which will cause it to look shady ; it is always best to
throw as much sand on the work as it will hold, to make sure it
is well covered. The work should now stand for a few days until
the paint gets hard, the loose sand may then be brushed off.
Now, if this is well and carefully done, it will have all the ap-
pearance of stone, and will last for a long period without being
re-done, but of course may be re-done at any time at a light ex-
pense. It is sometimes painted after being sanded, but if pro-
perly done it is much the best to leavo the sand unpainted.

The sand forming an impervious coating (in fact, it.is a coat-
ing of stone, having this advantage over stone, that it is non-
absorbent of wet or damp) the uses of this process will be evi-
dent, especially in districts where stone is not to be had except
at great cost of carriage, and also in many country districts,
where wood is plentiful and stone is not. It will be said by the
realists, ‘“ why not leave it as wood ? Don’t coverit and make it
appear like stone, which it is not ;” to which we may answer,

that wood, especially when exposed to the weather, slternate.

heat, wet, and frost, soon becomes split up into innumerable
cracks, and its surface gets rough and unsightly, its color dirty
and black ; nail holes, and the rust from the nails become un.

pleasantly visible, and ultimately rottenness and decay in numer-
ous forms set in, and it becomes unsafe, and has to be taken
down and replaced with new wood. Now if the wood is done
over as described, all this is prevented, the wood preser.ed, and
always pleasant to look upon. It will perhaps be siid, * Why
not varnish the wood, and then it will resist the effects of the
weather ?” It is quite true that if the wood is well varnished it
will stand for a time, but how long a time ? If it is outside work,
varnish will not stand above two or three years, even with the
very best varnish. The heat of the sun dries up and exhausts
the oil of the varnish, and when that is gone the gum shrivels
up, cracks and turns white, peels off, and thus perishes, con-
sequently the wood is left without protection.

In these cases artistic taste and love of the beautiful may
induce us to leare the wood uncovered, but utility and common
sense bid us cover it up and thus preserve it. .We remember
some 30 years ago examining some exquisite carvings in oak and
pear tree wood, which were rapidly falling to decay—worm eaten
and rough on the surface from the effets of dust, time and peg-
lect. ‘We suggested that sume means should be taken to arrest
the decay, and thus preserve such beautiful and valuable works.
The gentleman to whom théy belonged rose up in arms at once
at the bare suggestion : it no doubt seemed to him a profanation
to touch them with any vile composition. As the artist had left
them so they should remain, fresh from the chisel ; a very pro-
per feeling in many cases, but in this case, when it was so evi-
dent that Father Time was using his destructive chiscl with such
futal effects, we ventured to differ, and after much persuasion we
induced him to allow us to try what we could do with part of
the work. Our first efforts were directed to the cleaning the
carving from the accumulated dust of years,' which we did as well
as we could by first blowing all the loose dust off with a pair of
house bellows; we then used small hog-hair brushes, and by
supporting the weak parts with the hand we managed to clean it
well without injury to the most delicate parts. We then used
the bellows again to blow off any remaining particles of dust
from the insterstices and undercutting. When it was as clean as
we eould get it, we placed it in a tub large enough to hold it, and
then filled the tub with the purest linseed oil we could procure
high enough to cover the whole of the carving ; we let it stand
in the oil for 24 hours, and when taken out we cleaned off all the
superfluous oil with large and small hog hair brushes, wiping the
oil out of the brushes as we nsed them, until there was not left
sufficient oil on the smiface to form a skin. This is a very im-
portant point in the process, and requires great care, otherwise
the carving would be spoiled. The o011 darkened the wood 8
little, but not so much as would be supposed, the oil being free
from litharge or any other dryer or coloring matter. After 20
years had elapsed we again saw the same carvings, and we found
that those which had been treated in the manner described were
just in the same state as when we left them 20 years before, but
had become 80 hard that a sharp knife would hardly touch them :
but those which had not been submitted to the same process were
in some parts irretrievnl?ly gone, and the rest were rapidly fol-
lowing. Now we hold it to be unwise, and, in fact, almost 8
crime, to allow these beautiful creations of man’s genius to go to
decay and be destroyed for the sake of a prejudice or rather an
obstinate persistence in what is evidently a mistake. Look at
the exquisite gems of art left us by Grinling Gibbons, and others,
which are dropping to pieces and crumbling away simply for the
want of some such means being applied to preserve them.
Would it not be better a thousand times over to sacrifice some
little of their beauty than to see them as they are? Of course we
would all rather see them untouched as they were left by the
artist ; but common sense steps in and points to the fact that
however beautiful these things are, and although they may ap-
pear, and, in fact, are more beautiful left as they are, yet the ma-
terial of which they are composed is so perishable that they must
of necessity soon decay, and all the labor, and skill, and thought
employed in their production be lost for ever except some rueans
be taken to stay the hand of the destroyer. We are surpris
that the remedy has bzen so long delayed. We do not advise
varnish or polish to be used ; the process we have described does
not produce that result, but leav_es the wood nearly dead—that is,
without gloss ; although there is no better polish for wood thar
linseed oil itself. If a mahogany or oak table be regularly rubbed
for years with pure linseed oil, the polish which results is the
best and most indestructible that can be produced, and becomes
80 hard in time that scarcely anything can injure it. We have
digressed somewhat with regard to carvings, but we hope not
fruitlessly so ; and trust that this btief notice may call attention
to the subject, and help to a remedy. .
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Imitations of wood and marbles may be classed amongst the
Useful arts, There are thousands of homes in the construction of
N ich no other wood is used but the common pine, full of ugly
tesmomg knots, and which, for that reason and many others, has
0 be painted and puttied to make it passable. And if we could
Use rea| ogk and mahogany for our doors—that is, ifit were cheap
12d plentifui enough for that purpose—it would not be wise to
fave it unpainted, as it would require so much time and trouble
keep them bright and clean, that nine-tenths of the world
¢ould not afford the necessary time and cost to keep them in
Order ; consequently it is not only more convenient but economi-
c*‘lg but it is really better to have painted woodwork in the
Majority of our houses—better because woodwork painted, grained
82d varnished, is the most cleanly-looking and serviceable
Method of decorating the doors and other woodwork in all those
T00ms in our houses which are most used, or which require to be
One 8o that they will not easily soil. For we cannot always
Well in a china shop, and must have some rooms where we can
Move about at our ease, and where we are not continually afraid
o 5poiling something. Now for this purpose nothing can be
More appropriate or better adapted than imitations ot wood, well
one and well varnished. Its lastin} properties ave very great,
0d at any time a wash down and a coat of varnish make all
Dew again, For public buildings where real oak or mahogany is
Dot uged, we cannot substitute anything equal to it. If we paint
em in dark low-toned colors, and varnish them, they will not
48t 80 long, nor look so cheerful, nor so appropriate, for even
€ objectors to imitations of all kinds will agree with us that
®00d painted in imitation of wood is much more in accordance
With good taste than if painted in any other manner. If we
lere‘ to paint a door in imitation of marble, we should be com-
mm"‘g an offence against good taste and good sense, notwith-
slauding that there are real marble doors, of which the Russian
Malachite doors in the Great International Exhibition of 1851
Were examples ; but if we paint them in imitation of wood, we
0 not offend our sense of propriety, simply because it is wood,
20d hag the structural character of wood. If we were to paint
& column, or a pillar, or pilaster, or a plastered wall in imitation
F'wood, we should be doing wrong—we should err in judgment,
.10 taste, and against structural propriety. In the interiors of
our dwelling houses and public buildings there cannot surely be
?)ll]y lmpropriety in finishing them in imitation of stone or mar-
¢, of which materials they ought and would be built if they
:‘”‘e only cheap enough. The utility of the practice is unques.
l0nable ; that it is economical is proved by the fact that if
Once Properly done, and ordinary care taken of it afterwards, it
¥ill last and wear almost any length of time.
nd Which has been done upwards of fifty years, was, with the
Xception of its color being a little darker than when it was first
One, quite as good as when new ; this very fact alone is a suffi-
Slent proof of the legitimacy of such methods of decoration.
i hat can be better adapted for a public staircase than a good
Witation of one of the granites, gray orred ? If well done and
¢ € varnished it will last for scores of years, and will wash and
¢an with little trouble, und although thousands of people may
58 up and down the staircase, its serviceable qualities are so
8reat that it will suffer no great harm. In this case we, of
h urse, only mean that the granite should be done up to a certain
Oe'ght for purposes of utility. The upper part may be painted or
c:?ﬂment_ed in any suitable nfanner, either in distemper or oil
ne Or. 'We shall find there is a snitableness and an unsuitable-
des’! n the application to special purposes, and that indepen-
th‘ntly of any abstract views we may have in regard to beauty, or
t 18 or that style, we are bound by the circumstauces of any par-
Cular cage to consider not which would be the most beautiful, but

5 alc will best combine beauty, usefulness and durability. For in-
in nice, we had occasion a few days ago to go into a first-class shop
im_olle‘of our principal streets in which the counter was painted in
ttation of black walnut wood, and the molg‘lings were part black
Part gilt. The gold wasin a very dilapidated state, scratched,
cleg, Tubbed quite bare, and injured by the continual dusting and
bejp D8 necessarily required in such a situation. The gold
lneng upon the round beads (which were the most prominent
&m;nbers of the moldings), was of course much exposed to wear
as .tle’il', and soonest spoiled, and there is nothing looks so bad
migl dlng when it has got into such a state. Now here a great
tirelo has.been made. The principle of utility had been en-
Slitt{ lost sight of—sacrificed to the vulgar desire for gla{e and
adg; T. Had the decorater been content with his work without
-%rk"g the gold to it he would have produced a very successful
» &nd one which would have been serviceable, quiet and
tagt,’ 1nstead of which the reverse was the case, As a matter of
© We ohject to gilding on grained woods ; the two do not

Work of this-

agsimilate, and seem to have no connection with one another.
If the work were real wood polished, we should never dream of
gilding any part of it. There is really no necessity for it, and
it is, therefore superfluous. In the choice of paper hangings, fur-
niture, carpets, and other aids and necessaries for our comfort
and happiness, we are bound to take into consideration utility
as well as beauty. American Cabinetmaker.

———

METALS AND PAINT,

The subject of painting metallic bodies is not generally under-
stood by many painters or architeets, and as in th's climate there
is a great necessity for the proper covering of all metallic sur-
faces, to shield them from the elements, the sulject will bear
investigation with profit. Metallic paints, and many other com-
pound chemical wixtures, are heralded as the paint for all work,
whrther wood or metal. It is true of these and many other
kinds, that they are good for pasnting, but not for preserving
metals from oxidizing. All fine preparations of the carbonates
and oxides of lead or copper, are unsuitable for this purpose for
the reason that a pure oxide, when applied to other metals, will
assist in the action of the elements to oxidize the metals they
cover. The vehicle of all good paint is boiled or raw linseed oil,
and this, when thickened with pigments, covers a less given
space ; and the material being an oxide, holding more oil than is
imparted to the surface to be painted, soon throws off its share
and is ready to absorb the air and convey it to the body of the
metal, where natural corrosion will take place, and then the two
oxides unite chemically. In other words, all paints, in the ab-
sence of a solvent, which time soon releases them of, act upen
iron or tin as a filter, feeding the porous spots with moisture,
like a porous plaster of 7ust ; and as like produces its kind, the
decomposed metals woik like a happy family, and roll in beds of
rust. This fact is observable on flat surfaces, or in gutters
where inequalities occur. Here the fine dust or powder collects
and keeps the water in them until the oil is decomposed ; then
the work of oxidation commences. There is another fruitful
source from which rust on the upper or under side of roofing
tin comes, and that is, mixing paints in common cheap oils of
kerosene, containing sulphuric acid. This oil never dries. It
may harden the film of paint so as to allow the acid it contaius
to corrode the tin, and the best paint in the world on the oppo-
site side cannot prevent the acid-eaten heles from coming
through ; and judge the effect, where both sides happen to receive
the same potent mixture. The. best paint for tin or iron is
composed of pure linseed oil and earthy ochres, red or yellow.
The coarser granulated powders are best as a pigment, as they
offer less air-holes and give a firmer hold for the oil on the grits,
and thus bind them to the metal. The oil in this manner gets
close to the metal, and offers resistance to the air in removing the
atoms from its cohesion. Beware of all metallic oxides or mineral
paints, especially on lofty towers or inaccessible coverings of
metal. Roofing tin should, when laid, be kept clean from wind-
falls of dust, and painted once in every two or three years, by the
day—never by contract. Metals applied in the angles of roofs
as flashings, where shingles are laid behind parapet walls, should
be well painted on both sides, and the exposed crevices between
the laps puttied and painted, and thus cut off leaks in corners
‘“which no ‘feller can find out.” I have known of a case where
leaks in an outer wall from an A No.l tin roof were undis.
covered for years, Carpentérs were called, imperfect boards
were removed from the exterior wall side, and the whole repaint.
ed. S8till, there was the leak unabated for years ; and at last, the
painter being called upon to find out the source of the trouble,
found upon examination that the clap-boards on the inner side
extended down to the tin, or nearly so, thus preventing the
paint from reaching the angle of the tin back of the boards.
There the dust collected, anﬁ dampness had eaten through, and
4 ruinous leak was discovered by simply sliding a putty knife
under the edge of the siding. Wood work never should be
allowed to vlose down on the metal, but instead, a space of one
or two inches should always be left, so that the paint can be
easily applied to all flashings on all sides, and where the dust
can be easily swept out. Many troublesome leaks occur from
the base of balustrades shutting down so close that dirt is com-
pletely imprisoned, and consequently in time decomposition sets
in, and the metal coverings are ruined. Bay windows, with
balconies, or with other ornaments, if put on with an idea of
permanency, should leave ample room for the painter's brushes
to reach every angle, nook, or corner, and thussave a thousand

leaks.
J.E. W.C.
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Ratural Fistoxy.

SCALY-FINNED FISHES,

Our engraving represents members of a large family of fishes
called by Dr, Giinther Squamipinnes or scaly-finned fishes, be-
cause “ the vertical fins are more or less densely covered with
e¢mall scales ;* but the spinous portions are not always scaly,
These fishes are mostly carnivorous, and are inhabitants of the
tropical seas and rivers. They are remarkable for their peculiar
shape and their strange coloring. Their bodies are thin and very
deep in proportion to their length, and their mouths are usually
small,

The first group of this family have small mouths furnished
with several rows of tiny, slender, and bristle-like teeth, which
give them their scientific name Chatodonting, a term composed
of two Greek words, the former signifying bair, and the latter a
tooth. The colors of this group are brilliant and generally ar-
ranged in stripes or spots. ~ Black and yellow are the prevailing
colors, but blue and green are found in some species.

Fig. 1 in our engraving represents a fish which is found in the
Indian O-ean and the Western part of the Pacific Ocean, and is
called by the Arabian fishermen of the Red Sea the flag fish
(Chactodon setifer), on account of the considerable lengthening of
the fourteenth ray of the dorsal fin. Dark bands run in different
directions upon the whitish ground of the body. A black band
edged with white extends from the neck through the eye to the
throat ; it is widened on the under side. Five or six blackish
bands run obliquely from the front upward foward the dorsal fin,
and from these lines eight or ten bands issue nearly at right an-
gles, take a slight sweep downward, and then converge toward
the tail. The region over the eye is also ornamented with four
orange-yellow diagonal lines. The back part of the dorsal fin is
lemon color, and has a black spot surrounded with an edge of
white ; above this the fin is a fiery red edged with black. The
caudal fin is lemon yellow, ornamented on the back side with a
crescent-shaped pale yellow and white-edged girdle, then with a
cylindrical dark brown, black-edged girdle. The anal fin ig
orange color edged with black and seamed with white. The pec-
toral and abdominal fins are reddish-white. . The dorsal fin has
thirteen spinous and twenty-five soft rays, the anal fin three
spinous and twenty soft rays; the pectoral fin has sixteen, the
abdominal fin six, and the caudal fin seventeen rays. The length
of the fish is about eight inches, -

The coral fish (Chatodon fasciatus), Fig. 2, is about six and a
half inches long. The main color of the head is white, with a
Jbroad black band extending from the crown of the head to the
‘“ pre operculum,” or front gill cover. The body is a bright yel-
low, ornamented with from nine to twelve brownish-black bands
running obliquely from the front upward and back, reaching to
the yellow fins, The lips are rosy red. The soft dorsal and anal
fins hiave a black border. The caudal fin has near the end a leq-
tiform black diagonal marking and a whitish edge. The dorsal
fin has twelve hard and twenty-five soft rays, and the anal fin
three hard and uineteen soft rays. This fish inhabits the waters
extending from the Red Sea to China.

A thirg species of this group is the cliff fish (Chatodon villatus),
Fig. 3. 1Itisabout four and a quarter inches long. The ground
color of the body is lemon yellow, and has about thirteen longi-
tudinal stripes. The head is ornamented with a broad black
curved eyeband, with a narrower band behind it running in the
same directiou. The brow has three or four diagonal lines, which,
with the bands and the surroundings of the mouth, are black.
The soft part of the yellow dorsal fin has a black edged band and
an orange colored border. The anal fin has a bright yellow stripe
extending the whole length with an orange colored border, and
the black caudal fin has a broad rosy-red border. The doisal fin
bas thirteen hard and twenty-one soft rays, and the anal fin has
three hard and nineteen soft rays. This beautiful fish is found
in the waters between Eastern Africa and the Society Islands.

Yig. 4 represents a remarkable fish which, on account of the
peculiarly elongated dorsal spine, has received the name of long-
spined chetodon or charioteer, It also exlLibits well the scale
covered fins, Both of the scientific names Heniochus inonoceros
are of Greek origin, the former signifying a charioteer—the iong
slender spine representing the whip; and the latter signifies
*“single horned,” in allusion to the same eculiarity. The fourth
dorsal spine is enormously elongated an whip-like, its use not
being as yet ascertained. The prevailing color is grayish-yellow,
which passes upon the breast and throat into a silvery white ;
the head is partiaily or wholly black, thé side of the snout light,
Two very broad black bands are drawn across the body touching
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the fins. The first extends from the back to the abdomen ; the
second is almost parallel with the first, and runs from the fifth
to the eighth spine of the dorsal fin downward to the extreme end
of the anal fin. The fing are lemon color where they are not
touched with the bands. This fish inhabits the whole of the In-
dian Ocean.

Nearly forty species of the genus to which the.duke fish (Holo-
canthus diacanthus), Fig. 5, belongs are now known. They all
possess some remarkable peculiarity of coloring, and the front
gill cover isarmed with a strong sharp-pointed thorny spine. The
ground color of the body is lemon yellow. There are eight or
nine pale blue bands broadly edged with black extending diago-
nally across the body. The back of the head is black, and beauti-
fully marked with blue longitudinal and diagonal lines. A blue
stripe surrounds the eye, another runs down to the edge of the
front gill cover. The pectoral, abdominal, and caudal fins are
yellow. The soft part of the dark brown dorsal fin is striped with
black and blue at the edge ; the remainder is spotted with dark
blue. The brown anal fin is ornamented with six or seven curved
bright brown bands. Fourteen hard and nineteen soft rays sup-
port the dorsal fin ; three hard and nineteén soft rays, the anal

n.

The emperor fish (Holocanthus tmperator), Fig. 6, is still more
beautiful. The smutty sulphur-yeliow head is adorned with &
brown:sh black brow and eye band, which is- edged with bright
blue. Tke region over the pectoral fins has a large black spot
bordered with yellow which stands out distinetly from the violet
blue color of the body. The body is ornamented with a large
number of curved yellow stripes extending throughout its entire
length. -The abdomen and breast are a greenish brown, the fins

black. The brown anal fin is decorated with blue curved longi-
tudinal lines. This fish has also the thorny spine on the front
gill cover. 1t is an inhabitant of the Indian Ocean.— Brehm's
Animal Life. ’

IWiscellaneous.

THE TEST OF DEATH.

The discussion is still continued in scientific circles as to what
constitute the surest iudications of death. The rigidity of the
remains, say the majority, although that has set in before the
extinction of life. The flexibility of the members is a proof of
the absence of death; but such can exist along with death.
Bichat maintained that in the case of the aspbyxated, no
stiffness of the body is found ; and Hunter asserted such
was absent in the case of death from lightning; a foetus
does not become rigid after death according to many. However,
rigidity is a phenomenon very constant after every form of death,
and observed alike with vertebrate and invertebrate animals-
Though this stiffness be peduliar to the muscles, other tissues, a8
the brain, liver, kidneys, present a rigidity analogous, while less:
marked. The rigidity is presumed to be due to the coagulatien
of the albuminoid matters which enter into their constitution.
What is the difference between congelation and rigidity? A
muscle in the latter condition has still a certain degree of elasti-
city, but a frozen muscle is hard s metal, and when struck,
sounds ; when pressed, emits the crackling noise peculiar to tin-
When does rigidity set in ¢ The moment is very variable ; imme-
diately after death in some cases, and Jater in others. Sardines
and white bait become rigid immediately after asphyxiation.
There is & close counection between this stiffness and musculs?
irritability. -~ All muscle separated from the nutritive action [
liquid blood, passes through three stages : increase of excitabil-
ity, decrease of some, rigidity and putrefaction. The stiffuess 18
presumed to commence by the trunk and neck, next the thoraci¢
membranes, and afterwards the abdomen. The muscles of the
jaw, according to some authorities, are the first affected. Upwards
of 27 per cent. of corpses become rigid within four hours, and 20
per cent. within six hours. The turning of the thumb agalﬂst,
the palin of the hand, to be covered by the fingers, is not always
a sign of death. There is a rigidity, a kind of catalepsy peclll“‘r
to battlefields ; thus, a soldier has been found dead and stiff, on®
hand holding the bridle of his horse, the other his carbine, on®
foot in the stirrup and the other on the ground ; another soldief
whose head had been carried off by a shell, held firmly in his hap
a goblet full of water that he was in the act of drinking. Thes® |
phenonema can be reproduced by killing rabbits. A sardine €X"
pires instantaneously when removed from the water, buta conge?
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:'!:Ll live fora long time ; birds become stiff sooner than rabbits,
the latter more rapidly than dogs.
to 1 mﬂqepcg. of heat is an important puint. Cold is declared
illy ?;sten rigidity ;.but an animal may be rigid, yet warm, as is
pro: rated in shooting game. Further, the cooling of a dead body
roy *:;.ds slowly, often taking 24 hours to equal that of the sur-
aften ]l_!lg air, because chemical changes take place a long time
00]('. ife? In the case of deceases from cho era, madness and
greeJ“W, the body actually becomes warmer by two or three de-
bet S pending a space of four hours. There is then no connection
wilreeu cadaverous frigidity and rigidity. In cold weather ad»
har, dlr-ellmln eight days stiff after death, while in summer it wil
feve Y become nglq. .Instanges can be adduced, where in typhus
min" cadaverous rigidity set in, though the Fulse beat for three
" _c;ltes latgr. Hares, when run down, are found with their legs
hf\: » 80d life not departed. Butchers always allow stock that
in € ) een driven from a distance to repose a few days before be-
o € slaughtered, as if instantly killed rigidity would set in at
uce,]but later, due to the chemical action taking place in the
ur:c es, that stiffness would disappear and putrefaction prema-
of ¥ arrive. This is the reason why in La Plata, when troops
Gattle are destined to be killed for the European market, they

ar :
ab:‘tt:‘;:.l‘ allowed several days to repose before entering the

bl gndt}le case of animals poisoned by strychnine, their arterial
i : 18 ever found to be black, rich in carbonic acid and poor
lifu Xygen. 1Itis by provoking asphgxia that electricity destroys
and’ & frog, however, can be charged with electricity for hours
teq. ol 1o way affected, simply because frogs cannot be suffoca-
ty o 'hen a muscle works it becomes acid ; perHaps this acidi-
has ?ﬂtnbutes to cadaverous stiffness, although Claude Bernaud
my ?“Dd the muscles of crawfish alkalin after death. Paralyzed
hei:f ¢s become sooner rigid after death than the others, but
we 16T age, sex nor physique modify rigidity. On the whole
Wi 0w nothing certain of the causes which determine rigidity.
dt'altlSlow' it is true, doubted that any certain signs existed of
all ooy} however, the presence or absence of rigidity, even when
0°ther evidence is wanting, will indicate when death is definite.
T ig?’lfuﬁ'lon must take place between tetanic and cadaverous
m% ity ; 1n the former, when the stethoscope is applied to the
hlt:c ®, the ear recognizes a certain rattling ; in the latter, abso-
Silence, In the case of catalepsy, the muscle when acted up-
bilie Y electricity will contract ; in the dead muscle no excita.
rigi dy will ensue.  For juridical Eurposes if a body be completely
houp. death may be set down as aving taken place within two
ma "SI; and not extending beyond 40, or in winter 60. A corpse
may ¢ 8upple—a proof that rigidity has disappeared, and which
Thz gccur 1n periods of great heat or deaths caused by lightning.
till theath of a musele then is characterized by rigidity, whic
that °N retained its irritability or life; the disalppearnnce of
agul Tgidity is caused by the forming of acids dissolviug the co-
a ated or stiffening matters of the muscles, thereby producing
Onsm°,’"a~the characteristic of incipient putrefaction. ~Cadaver-
8tiffness then belongs to the chemical order of phenomena.
Merican Inventor.

——d P ————

THE “ IDEAL” CYCLE.

° cycle is a velocipede which runs practically on
Tr;l: Wheel, althopgh, ag will beseen in the woodcut, it has three.
%Pli::;at and guiding handle are so placed, that all the weight is
the 1, lby the large driving-wheel, which is turned to preserve
heaq 'ance and to steer by eans of an ordinary handle on the
drivi of the fork. The small leading wheel turns more than the
way i"g Wheel, and the back wheel is carried in the o dinary
2 ye n],tbe back fork. The machine will thus balance ahd steer
8 g, Adily a9 gn ordinary bicycle, whether the front or back wheel
&roung e ground. Both of the small wheels are not on the

iewar'? the same time. In practice it will be understood that
tinyele rider while running would for the greater part of the

rid Testing his weight on the great wheel alone.~ For tricy-
folg u €rs, side wheels are used, carried on extension arms which
‘el‘ticpl’ the wheels being kept down by light slprings having a
"hicha play of about 2in, The inventor claims for his machine,
Brig We may mention was privately tried lasg Monday at Lillie
Spee % and was on view at the Stanley Exhibition, the greatest
falliy attainable, ease in mounting hills, perfect safety from
from %hovver handles, efficient brake-power, absence of jolting
in p e back-wheel, and capability of carrying luggage, while
the o, ricycle there is perfect safety with the greatest speed, and

e
of cl‘?sﬂlg of the arms brings the machine into the dimensions
a lmﬂycle.

The ¢ Ideal”
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SORGHUM SUGAR, )

A clause in the U. 8. Agricultural Appropriation bilt provides
for an appropriation of $25,000 for the expense of machinery,
apparatus, and labour, to continue experiments in the manufac-
ture of sugar from sorghum and other sugar producing plants.
This is an increase of $18,000 over the appropriation of last year.
This increase is proposed in view of the successful experiments
made by the department under the last appropriation. In speak-
ing of this clause, Mr. Gillette, exhibiting samples of sugar pro-
duced from corn stocks and sorghum, says that according to these
experiments, the cost of producing pure light sugar from sorghum
is only three cents per pound, while the duty on the same qual-
ity of sugar if imported is 3.44 cents per pound ; in other words,
the northwest cau produce pure sugar for less than the duties
upon it to day. One thirty-fourth part of Iowa can produce as
much sugar per annum as we now import. Inother words, 1,039,
082 acres out of 35,228,800 acres of alluvial lands in the state of
lowa can produce an amount of sugar equal to the importation
into this country of thatarticle at a cost less than the duties now

2id upon sugar. The imports of sugar, syrups, ete., during the
ast fiscal year amounted to 1,727,121,816 pounds, and cost, in-
cluding daties, $181,000,000. The experiments at the agricul.
tural department show an average product per acre in sorghum
sugar of 1,662 pounds, beside syrup, 800 pooands. This result
was produced with experiments upon some very poor varieties of
sorghum mixed in with better. This will be discarded in the
fature. Est'mating sugar at 8 cents per pound, lowa has for
sugar per acre §13,206, besides 800 pounds of syrup. The sorg-
hum crop makes a very slight drain upon the soil, much less than
corn. The exp:riments in manufacture of sugar from cornstalks
were not so satisfactory, because preparation was not made until
too late, but 960 pounds of sugar, or at that rate per acre, have
been obtained from cornstalks, after the corn was. gathered. The
commissioner reports two attempts to manufacture sugar from
corn on a large scale by parties who preserye sweet corn,—~one in
Iowa and one in Illinois,~—and both parties report that they are
so mnch encour-ged that they will go on and perfect their
machinery. The farmers have been led to make an attempt to
produce by the success of experiments by the agricultural depart-
ment. There is no doubt about its practicability. 1t has been
demonatrated and the profits shown. Mr. Gillette believes a much
larger appropriation would would be made if this house began to
comprehend the vast importance and practicability of producing
sugars at home rather than by purchase abroad.’ Especially to
the northwest is this discovery of her sugar producing capabilities
a bonanza. The total consumption of sugar in this country last
year was 412 pounds per capita. .

THE SHAFTESBURY PARK ESTATE.

A’ writer in the London Metropolitan givesa lively description
of the town built on the Shaftesbury Etate in the Thames Valley,
about twenty miles from London, in the vicinify of the South-
western and other lines of railway. It is in the shape of a long
triangle, covering about 40 acres’ belonging to ti:e ** Artisans,
Laborers and General Dwelling Company,” which has totally
changed the aspect of what had been formerly waste ground.
Four classes of houses (1,200in number) have beer built upon it,
the first containing eight rooms, bringing 10 shillings per week,
and the last, of five roomis, rented for 75. 64. Thirteen roads or
streets intersect this colony, which has two schools and about
1,200 scholars. It has a Labor Loan Society, which realiz=s for
the Shareholders about 20 per cent. on their money ; two halls
for public meetings ; a Liberal Association ; a Co-operative Store,
and an Equity Perminent Building Society. It has no church,
but within a few minutes walk beyond its limits are two—a
Methodist Chapel and a Church of the Ascension, affording suffi-
cient accomodation for the booksellers, clerks, coachmen, cooks,
compositors, goldsmiths, gas-fitters, jewellers, musicians and a
number of other workers—including 17 post.office men, 40 rail-
road men, 10 school teachers, and 46 widows—the only “danger-
ous class” in that population. Of course the place has its shops,
or stores. The accoucheur of the locality is an old woman, after
the good old fashion of our fore-mothers, and no other doctor is
wanted. There is not a liquor saloon in the town, and no
drainage is carried through the houses. The company will not
allow them to be sublet or over-crowded with lodgers ; and it
could easily let double the number of its tenements. The writer
of the sketch says it is a quiet, sedate, orderly little place ; not
very lively, but very clean and comfortable, and a paradise com-

pared with the dwellings in the midst of great eities.
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LONG'S SWINGING GATE.

REW SWINGING GATE.

A simple and very effective automatic gate is represented in
the annexed engraving. It presents noue of the objectionable
features found in the c%ass of gates operated from overhead, and
bas but few parts, all of which are substantial and durable,

Fig. 1 shows the gate in perspective, the horizontal connect-
ing rods being exposed to show the conunection of the various

. Fig. 2 is a side elevation of the upper gate hinge, and

ig. 8 is & plan view of the same. Fig. 4 shows the latch used

in connection with the automatic gate. This gate can be made

of wood or iron, or of both materials combined, and it may be of

any style to correspond in general design with the fence to
which 1t is applied.

The gate is supported at the top by a bracket, A, attached to
the etile, and apertured to receive the pintle of the bar, B, the
Iatter having a heart shaped opening for receiving the pintle of

the bracket, C. The bar, B, is rigidly attached to the upper !

end of vertical rod, D, which is offset to bring its lower portion
axially in line with the pintle of the bracket, C. The rod, D, is
journaled near its lower end in a bracket secured to the bottom
of the post, and carries & horizontal stud upon which rests the
portion of the hinge attached to the lower part of the gate. This
Part of the hinge is forked to embrace the rod, D, and bent down
ward forming inclined planes, and when the rod is turned the
horizontal pin passes under one or the other of the inclines, This
combination assists in opening or closing the gate, as will pre-
leptl{ be described. The trip rods E, consist of iron or steel
rods bent s0 as to form two cranks at right angles to each other,
and one end of each rod has a lever arm connected by a hori.
sontal rod with s T-lever secured to the bottom of the vertical

rod, D. The horizontal connecting rods are made adjustable as !

to lenfth to compensate for any accidental change in the posi.
tion of the trip rod. " .

This gate is readily operated by a light carriage containing
one person, and its action is quick and sure. The operation of
the gate is as fallows : The vehicle wheels operate through the

trip.rods, E, aud the connecting rods to turn the vertical rod, D,

tical rod, D, is consequently given the one fourth revolutiom

in the usual manner of such gates. It is well understood by
those familiar with such devices that the «vehicle wheel forces
the trip rod entirely down almost instantaneopsly, and retains it
there ouly momentarily, and therefore that there is no active
pressure on the gate except for a every himited space of time, in
which it is impossible for the gate to swing entirely open or
shut. The result has been that such gates would often remain
partially open by reason of a reaction of the mechanism after the
wheel had left the trip rod. By means of the bar, B, having the
heart-shaped orifice and catch formed on the. bracket, C, the
difficulty is avoided. The mechanism is operated at oncs to its
full extent by the wheel impact upon the trip rods, and the ver-

necessary to turn the gate instantaneously and before the gate
has acqnired any perceptible swinging motion. This moves the
bar, B, on its pivot, 8o that the pivot occupies one of the sides
of the heart-shaped orifice instead of its apex, and the bar is thus
made to move rearwardly a sufficient distance so that its point
will engage with the catch formed on the bracket, C, and is
thereby held in position until the gate swirgs into position,
when it draws the bar forward and the pivot resumes its place in
the apex of the heart-shaped opening.

The horizontal stud in the rod, D, turns around under the in-
clined portion of the lower hinge, so that its face, which rests
upon the stud, has a tendency to slide upon the stud, and thus
accelerate the motion of the gate, or enable the same. to be
operated when tilted to a less angle than would otherwise bé
necessary.

The gate latch is lifted out of its notch when the free end of
the gate is raised the tilting mechanism, so that it offers no
impediment to the opening of the gate by & passiug carriage. .

double gate may be made on this plan by simply adding
another arm to the lever at the bottom of the rod, D, and con-
necting it by a rod to a correspondivg arm of a similar mecha-
nism on the second gate.

This gate was recently patented by Mr. Nathan H. Long, of
Muncie, Indiana.
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