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T not unfrequently happens in the
erection of a private or public build-
ing, coarse ashlar is used which so
nearly approaches to rubble work that,
to the unprofessional eye, the differ-
ence is imperceptible, and cases of
dispute have not unfrequently arisen,
between architects and builders, as to
under what class of masonry certain
work performed should be paid. This
doubt becomes particularly embarrass-
ing, when no specification exists,
be o I describing precisely how the work is to

® performed, which work probably was an after-thought,
or Change considered desirable in construction, but

€1 the architect had one idea of how the work should

N l?“ilt, and the contractor another. As more than
One Instance has oceurred in this Province where this
4mbiguous point has caused large claims to be made on
lit? Part of a contractor, and involved both parties in
gp.2Mion, we give on page 149,a few illustrations to
o OW the line of distinction between these two styles
a masonry when, by intermediate steps, rubble masonry
cé’PTOaches so close to ashlar, both in appearance and
fu?t’ as to render the diffcrence, to many, almost doubt-

RuBBLE.

lo In England the word rubble was formerly applied to
mOSe or field stonmes, which were built into walls with
OTtar or cement, such as we see in ancient buildings in

milﬁmsent day. Work of this deseription is the primitive

geg&er, quarries were opened, and a superior kind of work

:r: With quarried stones. The walls built with them
Tality of the mortar for their strength and durabi-
OH’}‘]‘“d, as the taste for superior work increased, the
a 'Em and irregular shaped stones were scab})led or
rou lt:r-dressed, laid in regular courses, and, ultimately,
TTUU8ht 50 near to ashlar work that the question of

; but, as the demand for building stones became |

cost between ashlar and rubble masonry became but of
little account.
ASHLAR.

The term ashlar is derived from the Italian word
Asciare, to chip, and is applied to common or free
stones taken from the quarry and wrought or “chip-
ped ” for building purposes.

Plane ashlar is generally laid in horizontal courses
from 10 to 12 inches in height ; small rock face ashlar
iu courses from 5 to 7 inches in height ; but when
large stones exceeding 12 inches in height are employed
for the construction of public works, it is called
block ashlar. Fig. 8, is an illustration of plane
ashlar work with chamfered and rusticated quoins and
plinths, There are different kinds of ashlar work, but
that sort principally used in the comstruction of private
buildings consists of “plune ashlar, that is when the
stones which compose the ashlar facing are wrought
quite smooth, and exhibit none of the marks of the
tools by which they are cut. Tooled ashlur is so-called
when the stones are wrought in a regular manner, so
that the surface has the appearance of parallel flutes,
placed perpendicularly in the building; and random
tooled, when the surfaces of the stones are cut with a
broad tool without care or regularity. It is called
chiselled, or boasted when cut with a narrow tool; and
said to be poinfed when cut with very narrow tools;
and when the stones project from the joints, with either
smooth or broken surface, it is called rusticated.

Although rubble masonry may be laid in irregular
or regular courses, ashlar work is generally confined to
two methods of construction — coursed or random
coursed. In rubble masonry there can be no specified
size given for the thickness of the mortar on the stone
bed when laid in irregular courses, but when it is
coursed or random coursed, the stones should be bedded

" in just sufficient mortar to fill up irregtlarities and make

Properly bonded, so as not to depend upon the

a fair joint. With ashlar masonry, however, the beds
and vertical joints are dressed back a few inches from
the face of the wall, and should have close well fitting
joints which, in superior work, should not exceed one-
eighth of an inch in thickness, and the mortar should
be very fine and clear from grit. The face of ashlar
stones may be polished, worked in any way, or left
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rough, but in the latter case a drafted margin is generally
run around them to insure accuracy in fitting the
stones.

Now it is on this point relating to the size of the
joints, and the regularity of the courses, that differences
of opinion have arisen as to whether disputed work
comes under the denomination of superior rubble, or
ashlar masonry.

We will first, however, state that when rubble mason-
ry is mentioned in a specification, without any descrip-
tion given of any particular kind of rubble work, it is
presumed always to mean the irregular or uncoursed
rubble of the zountry, built in walls with fair average
size stones, and laid in wortar or cement, and thoroughly
bonded, and the face of the wall neatly pointed up after
the work is completed.  Tf any other kind is intended,
it should always he particularly described in the spe-
cification, since between regular coursed rubble with
dressed bed, vertical joints and picked face, and coarse
boucharded ashlar stone, there is very little difference in
the cost.  But the question has arisen, can stones that
have been wrought, as if not for ashlar work, although pot
laid with close joints, be called rubble work? We think
not.  Wrought stones are, of course, ashlar stones, and
the masonry built with them, whether in regular and
equal courses, or in random courses, must still come
under the term ashlar, although a question may arise
as to inferior workmanship if the ashlar stones are laid
on thick beds of mortar or cement, and not according to
the usual custom ; but this will much depend upon
circumstances. It might so happen that the description

- of work may render it necessary, and even advantageous,

to depart from fixed rules, as, for instance, when it
becomes necessary to build in cold weather, \V]}ell the
thermometer registers below freezing point ; in that
case if the cold stomes were laid on a thin bed of
mortar or cement, one-cighth of an inch in thickness, or
even a quarter of an inch thick, the mortar would at
onee become frozen, and if cement was used, its setting
property would be completely destroyed, and be of no
more use than sand ; therefore, in order to give it time
to harden, in the case of cement being employed, thick
beds of it would be necessary, and so, when it becomes
important to build in cement in very cold weather, a
certain amount of extra thickness of the joints would
be quite admissible, and ashlar masonry so laid could
not be called rubble, on account of its having been so
built. Besides, in some kinds of rough ashlar when the
stones are bedded in cement, and when no fair externa}l
face is exposed to view, as in culverts, tunnels, &e., it
would be absurd to confine the builder to the rigid rule
of architecture, as if the face work was intended for a
villa or public building.

No stones that have been wrought with togls fair
on the face, or with radiated joints, as for drains and
similar work, can be classed as rubble woyk. In the
construction of large arches over vaults, in country
bridges, tanks, and similar rough work, rubble masonry
may be used, when stones can be obtained that are flat
and thin, and do not require to be radiated, but simply
dressed into shape and size with a mason’s hammer ;

and good rough work can be made Wwith them ; but

rubble masonry is never used in the construction of
small circular or elliptical work unless the stones are
of a description that requires but little working and
particularly suited for the purpose.

We are of opinion,
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therefore, that any work built with wrought ashlar
stones, however rough, is still wsileyr work ofosome des-
cription, and that no deviation from the rule réspecting
the thickness of the joints can cause it to be cfa{esed az

rubble masonry, unless rubble masonry of a superior
order.

For further information on this sub; .
reader to the illustrations on page 149:] et we vefer the

Fig. 1. RaNpom RuesLe (uncoursed), be
dressed.—This description is the "
walling.

Fig. 2. Raxvoym RuBsLk (built iy cours
this kind each course is built random, an oy
three, or more stones in depth, pin,ned
courses ave from 12 to 14 inches in height.

: \ls and joints not
most inferior description of

)—In work of
(l'may consist of two,
In with spalls, The

lFigl 3f SQUARED RUBBLE (uncoursed.)--Hag the joints and
the angles of the faces neatly squared with fools foeally used
The beds are horizontal and the side joints vertical, b, tltfll' b l’:
are not dressed back from the face as for ashlar \;':)]‘,k ! Th}? detf
eription of work is only used when the stones have & § ‘?1 v
age, affording beds and Joints which require littie "“%rtk‘}ﬁy.
When this kind of work is allowed to run in short le ’1tr}1g
broken by high stones, it is called ¢ arregular (m/r.vcrl rubllzé’ n

Fig. 4. Squake Rmum-:. (built in courses.)_Thp' .
to 14 inches in height. Tt is sometimes called ¢ )
rubble brought up to lovel courses.” '

Fig. 5. fls Cou:lsms RuesLe, or Regular ¢
consists of stones laid in courses, ever .

s . . ’ k ry course .
height ; the height of the courses vary from. 4b$:)“{gf of t.}he.same
the beds are not hammered-dresced hack from the £ tuches, but
lar work. > face, as in ash-

Brock 1N Covkse—-This iy ; .

; ‘hie ey S 15 4 name given to a class 3
masonry which occupics an intermediate O]r]ace botwlvetxia's%l lOf
and rubble ; the stoues are larger, but the beds and 4'01'1(1:“{ T
only roughly dressed, so the work cannot, be described"{ l llm
unless when w(y)’rked as such. 1t is sometimes called “'ls as L ar,
dressed ashlar,” and is used chiefly in engineering work {animer-

. y L PR ) . . $3 .

F:l%. 6. LogusL{x "\T”P’\""‘” This is the most usual '. .
\vlllg 1 ashlar is built ;'lt is shown with chamfered 3;1(1 n '(;l"l-r-lt“i
quoins and plinth. The stones are dressed on the f ‘ﬁ“y‘!d‘“
;.m.d bed ; .the courses horizontal and of equal heigl e s
joints vertical. ght, and the

Fig. 7. Small-rock face ashlar, witl, 1l

Fig. 8. Plane ashlar, with rusticated

lfig. 9.'Is a section of ashiar 4
drains, with joints radiated.

Fig. 10. Is a section of rubiie masonry, in the same class of
}vortl){,hl.)u‘tl “;hmt])l .S(*ldo)m makes good work, owing to the ;ii;il?g
In behind to bring the face joints in lige wi -
point. g Jomts in line with the radiating

Fig. 11. Is a section of rubhle masonry in large arches over 70
Jeet radius ; it is used in tanks, vanlts, and similar course work

S $ ]

but only used when sui 3 i
put o ar?d Sed o table stones can be obtained, which are

_Lhecourses are 10
rregular coursed

.
oursed Rubble, and

ane ashlar quoins.
quoins and plinth,
Acsoiry in siall eulverts and

T eE»——

NI,?\\’ METHOD OF HORSESHOEING 7o SUPERSEDE ““ Roven
ING."—A new lzorseshoe has been invented by Mr. A. B Flemi g,
of Hillwood, Corstorphine. The shoe is of the orélin;l 1 o
but has'three holes {mnched in it,—one at the toe al? ; mpeé
elthgr side of the heel,—and into these holes a set of keue(i()lfug%
are inserted. The studs are of cast steel, and pointedyso sas tt‘l

ve the horse a firm grip of the frozen round wi ippi
%llfesu{nmg that the horse is furnished %\'ith M‘r‘.ltl<}‘ll(:1lrfixs1hpsp;l:5g;v:
;fggsolt{lh;l;eé begu(;nmg of {vinter, and the holes filled quwitll a
! wood, or with a blunt stud if thought desi ‘
ralll{inoatfrgsty day occurs, the groom or coachman ghas sirrslll;?)k’) lte‘;
fake Stllll Y ;: ae; :l:}:;tn s:;}z(slé lgr sx.trat;:t tlllle wooden plug with a brogue.
e stu - Vel iserted 1 the holes,—the key of ihe spike
?st?}?egn mtgi a sll§ in the hole. A small wrench O)I" pair of pll)iers
faliin use bto give a half-turn to the stud, which is prevented
otlin x%(lqut Y the key. Into a slit in an angle of the stud cor-
re lsvoodm'g w(;t.h the slit in the keyhole of the shoe a small wedge
Whes li d'rwen home to keep the stud firmly in position.
offects rosh 1sappears, or the stud is worn down so as to be in-
efec ive, the small wedge of wood is taken out by a brogue, the
1s turned round till its key is opposite the slit in the shoe-

hole, and then it is easily wi i
the y withdrawn. Mr. F t
patented his invention, — Buider. * Fleming has no
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WHITE HOUSE WHITEWASH.
The 4y,

Was} werican Manfucturer publishes the recipe for the white-
IS1 used on the east end of the Presidential mansion—the
S]a;i;le‘ H9use : ."I‘ake one-half bushel qf nice unslacked lime,
in 1} )lt with boﬂmg water ; cover it during the process to keep
and “dstean}. Strain the liquor th}'ough a fine sieve or strainer,
Wat add to it a peck of salt, previously well dissolved in warm
half?r ; three pounds of ground rice, boiled to a thin paste ; one-
pound of powdered Spanish whiting, and one pound of clean
gnude, Which has been previously dissolved by soaking it well,
ar then hang it over a slow fire in a small kettle within a
8er one filled with water. Add five gallons of hot water to
me Mixture, stir it well, and let it stand a few days covered
" ’]? dllb:h It should be put on hot, and for this purpose it can
an Pt iu a kettle on a portable furnace. It is said that about
o Piut of this mixture will cover a square yard upon the outside
2 house, if properly applied. Fine or coarse brushes may be
a:e b According to the neatness of the job required. It answers
ret“‘ell as oil paint for wood, brick, or stone, and is cheaper. It
--2Ins its brilliancy for many years. There is nothing of the
'0d that will compare with it, either for inside or outside walls.
Wldings covered with it will take a much longer time to burn
bean if they were painted with oil paint. Coloring matter may
lnaEut in a.nd rr}ade of any shade desired. Spanish brown will
to € reddish pink when stirred in, more or less deep according
" quant}ty. A delicate tinge of this is very pretty for inside
alls. Finely pulverized common clay, well mixed with Spanish
mm“'"; makes a reddish stone-color ; yellow ochre stirred in
akes yellow wash, but chrome goes further, and makes a color
§enera]ly esteemed prettier. It is difficult to make rules, be-
o :Sf! tastes are different ; it would be best to try experiments on
it'dlngle and let it dry. Green must not be mixed with lime ;
W estroys the color, and the color has an effect on the white-
8sh which makes it crack and peel.

i —

OfTHE CoMMoN Sart Graze.-—To the purest accident are many
uF'he utilizations of common substances due. One of the pro-
uerg Causes of properity of the Staffordshire pottery manufac-
\vae Was the discovery of a cheap, durable glaze. The discovery
qu due purely to accident. At Stanley Farm, a few miles from
of tslem, a maid servant was one day heating a strong solution
mf“mmm{ salt, to be used in curing pork. During her absence
(‘artri the kitchen, the liquid boiler,over. Being in an unglazed
" len vessel, the solution, spreading over the outside, pro-
'ised a chemical action which she little understood, and which
e ot compensate her for the scolding she received. Some of
eatelements of the liquid combined with those of the highly
enned brown clay surface to produce a vitreous coating, or
- ’;:1, which did not peel off when the vessel was cold. The
m’]n le browuwa.re vessel acquired historical celebrity. A Bnrs-
ni }ZJOtter, learning what had taken place, saw that glazed-ware
sy§ t Possibly hit the taste_of the public, he introduced the
Pem of glazm§ by means of common salt, a system at once
poﬁap’ casy and durable ; and England has made many a million
ds sterling by the accidental discovery.

ac;}:l*ES‘ros Paver.—Lu France Nowvelle gives the following
as’e‘s‘tﬂt of the manufacture of an incombustible paper from
aper 08. The new paper costs four ﬁ::mcs per k'ilogramm.e. The
Suoos fltjllls are in the city of Tivoli, where Victoria made his
ada )t%llll attempt to manufacture this paper, which is specially
m}p ]er‘ for valuable documents, etc. 1t has recently under-
ibi 10st conclusive tests by the Marquis de Bariere, at an ex-
(,OPSOOH of objects made of this substance, now.being held in the
Made :f? R.Ofne. Two card-board boxes containing papers, one
into Y ordinary material and the ot}}er of asbestos, were thrown
lattep re fire, The former was entirely eonsumed, while the
e ¢Mmained intact, together with the papers it contained.
Stang(.OSt useful employment that has been made of this sub-
th“ﬂtfi‘-qi to the present has been the manufacturing of it into
vaméahh&n.gmgs. _This is an_excellent use of it, and it is
i8 like) that if what is said of it be true, its sphere of usefulness
€1¥ to be greatly extended. :

ATTacprvg

%0den wheel w
nf IV thin glye
st L) about
an, .dawﬁiilrleat de:
Sping]e,

w SMERY To Woon.—The best plan is to cover the
ith thick leather, and then to make a paste with
and emery, and lay it on with a knife. The glue
as thin as milk. These wheels, if made right, will
al better than any solid emery-wheel I have seen,

ot gluze. They cut best when mounted on a long thin
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ALL SAINTS' CHURCH, CHELTENHAM.

(See page 132.)

The reredos of this church has lately been completed from the
designs of Mr. J. Middleton, architect of Cheltenham, and the
work has been executed by Mr. Boulton, carver, of the same
place. The reredos runs round the east of the chancel, and is di-
vided into five compartments, each compartment consisting of
three arches. The divisions are marked by angels, 2 ft. 6 in.
high, standing under canopies, above which rise marble pillars
which are carried up tc support the groining of the chancel. Of
these angels some are holding symbols of the ¢ Passion” while
others have their hands joined in an attitude of prayer. Smaller
angels playing on musicial instruments occupy the spandrels.
The plinthand pillars are of English, Irish, and Italian marble, the
larger angels of Caen stone, and the rest of the work is of alabus-
ter. The three centre compartments, forming the reredos pro-
per, contain representations in reliel of our *‘ Lord bearing His
Cross,” the ¢ Crucifixion,” and the ¢“ Entombment,’ the other
arches being filled in with incised work of black cement on an
alabaster ground.

The pulpit is constructed of materials similar to those used jn
the reredos. The figures at the angles represent Noah, Joseph,
Elijah, St. John Baptist, 8t. Chrysostom, and St. Augustine, the
heads in the medallions being those of our Lord and the evange-
lists.

The dimensions of the chancel are 45 ft. by 25 ft.; those of
the nave and aisles being 93 ft. by 56 ft. 2 in., internal measure-

ment.
e e ———

MEetaLLic Fire-ProoF CURTAIN.—For theatres a fireproof
curtain is made in corrugated plate by Voss, Mitter and Co., of
Berlin. It is being fitted to the theatre in Dresdeun, now rebuild-
ing after destruction by fire. Exposed to heat a brisk circulation
of air is set up in the sections of tubes formed by the corrugations,
the heated particles ascending, and colder particles flowing in to
supply their place. The latter keep down the temperature so con-
siderably that a sweating breaks out in the plate of which the
curtain, or shutter, asit is, strietly speaking, is composed. The
shutter made for the Dresden theatre is 46 feet wide. The method
of riveting the plates of which it is composed, and of raising and
lowering it, are the subjects of patents taken out by Mitters.

ANIMPORTANT INDUSTRY THREATENED.--According to a New
castle paper, the craft of railway spring-makers is threatened
with a very serious competition. A new circular spring has been
invented ; it is made entirely by machinery, and is said to be
free from many defects of the present hand-made springs. The
new springs are made of solid round bars of steel, highly polished,
cut and bent into elliptical forms, and bound together in sets,
to form springs. - Four or five bars form the top and bottom of
each spring ; and it is intended as a further improvement to
have a spiral spring, also machine-made, to be placed at the cen-
tre between the top and bottom set of springs. This would act
as a duplicate : in case of accident it would support the entire
weight of the carriage.

MacHINE-MADE Horsg-sHoks 1IN Fraxce.— M. Lockert read,
cn January 19th, a paper before the Paris Civil Engineers’ Asso-
ciation, on tie Thuillard and Dumont system of mechanical
horse-shoe making. In ten hours, with one set of apparatus,
eight workmen turn out 3000 complete horse-shoes ; at the Esper-
ance forges (Louvroil, near Maubeuge, dep. Nord), there are four
sets of apparatus, and the total make therefore is 24,000 per diem
equal to the work of 800 farriers working by hand. It is estima-
ted that France possesses 3,500,000 horses, mares, mules, &c.,
each animal consuming on an average forty-eight shoes per
annum, the total annual consumption being thus 160,000,000
shoes, which, at an average weight of 13 1b., gives a consumption
of over 126,000 tons of iron a year. At Joinville-le-Pont is
another shoe-making forge ; and in the discu ssion which fol-
lowed the reading of the paper, it was stated that studies were on
foot in France with the object of bringing out an apparatus
superior in efficiency and simplicity to that described by M.
Lockert.

THE Japanese are celebrated for the numerous applications to
which they have put paper and papier-maché, but an English-
man has recently made what may be one of the most useful of
all the newer uses to which paper has been applied. Captain
Warren has found that common brown paper withstands for a
long time the action of sea-water, and prevents the attachment
of barnacles.
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FISH CULTURE IN CANADA.
(See page 136.)

The propagation of fish by artificial means is a science to
which particular attention has been given in many of the leading
Kuropean Governments, and which latcerly has been brought
prominently before the people of Canada and the United States,
and is to be considered as a valuable adjunct to the natural
methods of fish-breeding.

It is but a few years since this new industry was inaugurated
in Canada; but the rapid strides which it has made in the suc-
cessful experiments carried on at Newcastle, in Ontario, by Mr.
Wilmot, together wth the practical results which have been
brought about in relation to this interesting pl'OCedure, has given
it great popularity with the Canadian publie, and it has been
also, thus far, somewhat liberally ackowledged by the fostering
pattonage of the Government.

A very geueral desire now pervades the minds of the people of
Canada to encourage, by every possible meaus, the advancement
of this practical science ; and also to obtain such general inform-
ation in relation to the modus operandi of fish-culture as can
be intelligently given. With this view as public journalists,
our artist was despatched to the Government Fish-breeding
Works at Neweastle, Ontario, in order to be an eye-witness of
the operations engaged iu there, and take sketches of the build-
ings and grounds in connection with the establishment ; and
also delineate, as minutely as possible, by principal drawings, the
internal arrangements of the breeding-rooms, and the apparatus
used in the practice of artificial fish-breeding.

The result of this visit has been that we are now enabled to
present to our readers a series of pictures which will give a com-
prehensive idea of this national enterprise, and from which we
trust the public will derive gemeral information aud uscful
knowledge.

Our pictorial illustration includes in it several drawings, each
representing different sketches of the outside premises and
grounds, as well as views and plans of the interior arrangements
of the buildings, as are more particularly adapted for the work.
These drawings will be found numbered for more ready reference.

No. 1 is a panoramic view of the buildings and grounds, and
of the surrounding country. The building to the left of the
picture, on the edge of the stream,is the Government Fish-
Breeding Establishment, with its long, low reception house
alongside ; just here a permanent weir or barrier is thrown across
the stream which prevents the upward passage of the salmon.
Being thus stopped on their progress up the main channel, they
are attracted by the rapid outflow of water coming through the
reception house, and rushing up the current they pass through
an ingeniously-contrived triangular-shaped weir (No. 3), and
become entrapped within the house where they are kept confined
till they become ripe for spawning. From this building the

stream Tuns (along the side of the picture) downwards a distance-

of some two miles, where it empties into Lake Ontario.
Beneath the two large clumps of evergreen trees in front on
i the hillside and the main stream, the several nurseries and re-
taining ponds are shown, dotted here and there with miniature
islands. In some of these ponds the parent salmon are retained
for a while to recuperate after the exhaustion produced by
spawning ; others are used as nurseries in which the young fry
-are kept for a time just after they are hatched out, and have ab-
sorbed the umbilical sac.

The small building to the extreme right of the view was the
old or original reception house, but it is now used as the gate-
way and general outlet from the ponds. On the extreme left,
just above the main building, is an ,1d mill with its raceway and
mill poud beyond. From the higher elevation of this large re-
servoir a sufficient head is obtained to force through an under-
ground pipe a large flow of water into the first and second apart-
ments or breeding rooms, thus giving a constant and sufficient
supply at all times for the hatching troughs.

The premises and ponds cover some ten acres of land ; two
public road leads from the grounds, one at each extremity of
the picture, and converge together ut the Village of Newcastle,
about three-quarters of n mile distant, where an important
station of the Grand Trunk Railway is located. The Town of
,Bowmau'lville is sitnated about four miles to the west, and the
Town of Port Hope seventeen miles to the cast. Ou the summit

of the hill is the farm and private residence of Mr. Wilmot, the
originator and founder of this institution.
No. 2 is a ground plan of the premises with the location of
;\1116 buildings and ponds as described in the panoramic view
o. 1.

No. 3 shows the inside arrangements
for entrapping and penning up the parent salmon
ter this building through the triangular-formed weir, and become

)

of the reception house
The fish en-

imprisoned in the first or large compar 3
walrds. transferred (as represented by tﬁe ftf:s(i?;]ttz{ntTélievy la;lre’ qti}ferru
out with a small net) into the smaller pens above l’%heé fi )
and females are then separated and placed in different engl:rL 191:
this way they remain quiet, and are more easily Petakeg 1~t ,the
time when they become ripe for laying their eggs. When ";qtur
a dozen or more of ﬂl‘jS(’ fish at one time are ;H'ﬁn caiu r]xt‘ \v't(;’
the hand net, and'camed (only a few feet) to the ‘tanks %1.1,,“1;“;
for their sate-keeplzlg at the right hand side of the ’br-eldi?
room, lower flat, No. 4, where the workmen are engaged -th thl§;
work. H , . ngaged at the
No. 4. Here the process of taking t} .
impregnating it is carried on ; this s zieor?:ab;‘rﬁgirthe l'flSh atrlld
tank a ripe female fish and holding her over a vesf-l o lle
and gently pressing her body with the hand when the :ercalilfvi)i,l
flow freely from her. (See figure No. 5.)  After this 05(?’ ti
is performed, she .is liberated by dropping her into a pera l,(m
running fyom the room, down which she quickly swims 'm(t‘e“tiy
pond marked A on the ground plan No. 2. A male ﬁs.h1¥1 0th N
taken from zmothe.r tank, and operated upon in the ma is then
the female ; t_he'rmlt qxtruded from him is mixed with tllmer 38
by a gel.ltle stirring with the hand; this causes immedi“t3 ‘e
pregnation. The ova are then dipped out of the pan a'e.:t;m-
small ladle, and put into a measure made to C{)nt with a
thousand eggs ; from this they arc spread evenly on the laltn h‘.’“e
trays. (See apparatus plate No. 6.) These trays are “:adc o
feet long and ten inches wide, with a division in the oeufr Y twg
hold four thousand eggs each ; when filled they are caref lle’ f“. i
in the breeding troughs shown in figures 4 and 7. Aft uthy v
are thus depoglted they are closely watched, and l‘égul arlercle:no-v;
from all ‘sedlments or other impurities which ma S(yttl st
1;henl11 during the process of incubation. 7y setile upon
The eggs are of a clear salmon color
be unfertilized, or become injured in ar’l;) “lvta;ho&llgy il;l); nprg‘t’;i t‘;
appearance to an opaque white, when they ave picked 0%1 t w‘?h
forceps and cast away, thus preventing the remaining ova fr:) n
becoming contaminated. At the time of our artist’s vgisit(a m 'I/
lion and & half of these vivified eggs were deposited nil-
ha;?hmg trays in these rooms. Posited on the
o. 4 and 7 explain the manner in whi i
are distributed in the rooms. 1In the lg\ig:- tf}i’l:tblt‘iz(;",]g,tm]?g.h?
lengthwise, in the upper room crosswise of the building ( Psf"““f
these are laid side by side with intervening aisles two feet D‘.g
for the convenience of the workmen in picking and washin 'w;hz
eggs. The troughs are each supplied with a Congtq‘"t ﬁ(é)’ - of
living water from .the tanks which are fed trom the r:;c(ewrl b“ »
and are regulated in quantity by wooden taps as show‘ny ?n otwl:'é
cut. In the l.ower flat a series of aquaria are shown ; the
}?laced alongside the wall and contain young salmon and yt}?r(;
fish which are kept for observation and also for exhibition- to ﬂe
numerous visitors who frequent the institution, tonto the

No. 8 represents the upper story of the buildi i
taking from it office roo}r)ns, lea\);es a lal';): 133:1’111%’():1‘;3:1051‘,13225.
ment used as a museum in which are collected 'xnum‘bI: of
specimens of fish of various kinds and other ahir}mls :[‘rl is
natural lnstgry depository is only of a few months’ ex.isten}e
yet 1t comprises numerous specimens of the salmon famil Lti
other fish, prominent amongst which are the large ones sho'z*::]iln
the plate ; the one on the right is a sturgeon wcighiﬁ 280 1bs.;
the one on the left is the Tunny or giant mackerel——git‘ el Slé
when alive was upwards of 600 lbs.,—a Greenland sl:arkm%eln
feet long, an immense moose deer, male and female cariboo, a
lt»;;ar, and other animals ; also an alligator ten feet long. All'of
a“;s*; 1?::3:;2:18.“8 present a life-like appearance, and are artistic-
No. 9 shows the front and side elevatj i

house proper; its dimensions are 64 feetoilrll (fgnta]l% g;hégr?gltl x11§
width, with a cellar or lower flat built of stons. and two frame
storeys alove ground. The huilding presents a handsome and
(fplinmandmg appearance externally ; and the arrangements in-
: © are convenient and well adapted for the purposes for which
);:){fmt? fntemled. 'The whole establishment gives convincing
gonNuHuH X:t%??ut of the exercise of practical ingenuity and per-
., No. 10 gives a view of the retaining ponds (marked A. Fig. 2)
:]1:;:: i“lilll'cth the spent salmon pass frot%]pthe main building gfter
o forlin (:"t)ln It is about forty feet in diameter, and circular
PRt t’ with an averuge’delwt}l of water from two to three feet.

te time of our artist’s visit, there were in this pond between

e
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ts?;:c and four hundred adult salmons, weighing from six to
o €en pounds each. It is doubtful, indeed, whether in any
ca €I part of the world a more wonderful or pleasing exhibition
. 1 be enjoyed at one sight of such numbers of large salmon as
€Te euclosed within this small space. This extraordinary dis-
Play is not of long duration, lasting only about a fortnight,
%\fnerally during the last week of October and first week of
movleml‘)ey. Such an interesting feature, in connection with the
Stitution, caused our artist to make a particular sketch of the
Pond with its finny occupants.
i 0. 11 gives views of the several shapes of the eggs during
Neubation, and the growth of the embryo.

. EXPLANATION OF No. 11.
1‘;0- 1 shows the young ova developing the head (magnified);
1‘10. 2 shows ditto developed (magnified);
No. 3, the head and body of the fish developed (magnified);
0. 4, young ova before the developing in natural size ;

. 0. 5 shows the ova of the natural size, after the vital prin-
Ciple has been developed. The body of the fish in this stage

a$ a pinkish tinge and the eyes are very large. :
& ‘NO- 6, the shell of the ovum just burst, and the head of the
sh protruding from it.

No. 7, the state of the ovum shown after the bursting of the
She{l, when the pulsations of the heart become visible,
thi 0. 8, the shell just thrown off, the tail dropping, about a
‘ml. part of the shell, which is trausparent, is fractured by the
bs In its exertions to extricate itself. Before the shell is
erken the tail envelopes the yolk which is seen attached to
the body of the fish.

No. 9, the tail in a short time becon.es straight, and the fish
more lively ; the mouth assumes a distinct form, and the lower
and pectoral fins, which are quite transparent, are in motion
Simultaneously with the actions of the heart, which beats from

0 to 65 times in 2 minute.

No. 10 is a magnified representation of No. 7, the fish adhering
to the shell, which is partly broken.

0. 11 represents No. 9 magnified ; the heart is before the
Pethoral fins, under the throat.
d&i 0. 12 is a still more enlarged view of No. 9, showing the
c(l);;ctlon in which the blood circulates, as seen by a micros-

The blood flows from under the body of the fish through the

00d-vessels, ramified along the sides of the back, and is then
collected into the large vessel which runs along the front and

ottom of the bag, communicating directly with the heart. An
Egual quantity of air, or some transparent matter, circulates
With the blood. The blood is drawn by the heart from the large
vessel alluded to, and thrown in regular pulsations into tﬁe
Vessels of the head and throat, where it assumes a dark colour.
The rays of the gills are visible, and the fish soon begins to as-
Sume a brownish colour.

Salmon fry, or smolts, for some time wander about the sides of
the stream, where the current is obstructed, butas they acquire
strength, they trust themselves to the mid-stream, play in the
P}?Ols and deep spots, and on the setting in of the spring rains iu
the following year, are carried down to the junction of the river
With the salt water, where they remain till habituated to the
:lovel element into which they then proceed. The growth of

¢ smolts, or young fish, is very rapid, especially after they
ave reached the sea, where food is in abundance. ~Fry marked
}}1 April or May have returned by the end of June, weighing
l"’m two to jthree pounds and upwards, and a month or two
ater they have been found to weigh as much as six pounds. The
$mall sized fish under the weight of two pounds are called

salmon-peel,'” all above that weight ‘“‘grilse.”” The growth of

€ grilse during the second visit to the sea and for several sub-

Selquent years equals, if it does not exceed, that of the first year.

saI]e land-launce and other fishes constitute the food .of the

mon when out of sea; and that it is a voracious feeder

may be inferred both from its rapid increase of size and its
ental arrangement.

No. 13, Salmon (developed sha
. ped shape.)
No. 14, Salmon, male (in summer.)
No. 15. Salmon (in fall.)
The first practical experiments with Fish-culture in the

fnogumo.n originated with Mr. Wilmot at his private residence
- ntario, in 1865. Three years afterwards, when its benefits
B.ere made known, it was adopted by the Government, and has
,‘Ece befan extensively carried on in several of the Provinces.
e rapidly increasing popularity of the industry, together with

e mﬁ}'ked success which attended its operations, has had the
eneficial effoct of inducing the Government to erect six addi-

—

tional fish-breeding establishments (beyond the original one at
Newcastle) in the Maritime Provinces and in Ontario. The
Restigouche, a famous salmon river dividing New Brunswick
and Quebec, had one built upon it in 1872. During the follow-
ing year two more were erected, one at Gaspé Basin, the other
on the Miramichi river ; following these, another was put into
operation at Tadousac, at the mouth of the Saguenay river. In
1875, a salmon hatchery was built at Bedford, near Halifax;
during the same year the largest fish-breeding institution on this
continent was erected at Sandwich, on the Detroit river ; this
ol}lle is especially adapted for the artificial propagation of white-
fish.

That our readers may be enabled to comprehend more fully
the importance of this enterprise, and the .amount of benefit
which has already been derived from it, we give the following
statement, taken from official returns, of the numbers of young
Jish which have been distributed from the Newcastle establish-
ment :

Consisting of salmon, salmon-trout and white-fish,
which have been reared in it e
There are, at the present time, in the several breed-
ing-rooms in the course of hatching out— living
ova of salmon, trout and white-fish, and Cali-

fornia salmon, amounting to

5,725,000

1,175,000

Making a total from’ this hatchery of 6,900,000
From the other hatcheries in the Dominion, the
young salmon and white-fish which have been
planted in many of the rivers and other waters
amount to .
There are also on the hatching-trays of the several
buildings in the Maritime Provinces and at
Sandwich vivified eggs of the salmon and white-
fish, numbering . . . . . . . . .
These added together form a grand total of fry and
fish-eggs of the most valuable species which
have been produced at the several Fish-breeding
establishments, for distribution in the waters
of Canada, amountingto . . . . . . .

9,215,000

12,400,000

28,515,000

CHoOSING A PHYSICIAN.— *“ To choose a physician,”” as Lady
Mouncashel has well remarked. ‘“one should be half a physician
one's self ; but as this is not the case with many, the gest slan
which a mother of a family can adopt, is to select a man wLwe
education has been suitable to his profession, whose habits of
life are such as prove that he continues to acquire both practical
and theoretical knowledge, who is neither & bigotin old opinions
nor an -enthusiast in new ; and, for many reasons, not the
fashionable doctor of the day. A little attention in making the
necessary inquiries will suffice to ascertain the requisites here
specified ; to which should be added what are usually found in
medical men of real worth—those qualities which may serve to
render him an agreeable companion ; for the family physician
should always be the family friend.”

EXTRAORDINARY PHENOMENON AT SkA.—- Capt. Hedderwick
of the steamship Victoria, belonging to the Anchor Line, which
has just arrived at Glasgow from New York, reports having
encountered terrific weather on the outward passage to New York.
On the 18th ult., when on the eastern edge of the Grand Banks,
a terrific gele from the W.S. W. was encountered, and during
the height of the storm there appeared on the trucks, yards, and
stays large balls of fire of a phosphorescent nature, strung at
intervals of one or two feet, and giving the ship the appearance
of being decorated with Chinese lanterns, only the lights were
far more brilliant. They settled on the vessel like a shower of
meteors, and disappeared almost as suddenly as they appeared—
an occasional one dropping from the yards and bursting with a
loud report. One of them fell and burst almost in the face of the
chief officer, but beyond dazling him for 8 moment, it caused him
no inconvenience. Captain Hedderwick states that he has not
known such severe weather for the last 21 years.

INSINCERITY IN ASKING ADVICE, — Nothing is less sincere
than our manner of asking and of giving advice. He who asks
advice would seem to have a respectful deference for the opinion
of his friend ; whilst yet he only~ aims at getting his own ap-
proved of, and his fric_snd rgsponslble for his conduct. On the
other hand, he who gives it, repays the confidence supposed to
be placed in him, by a seemingly disinterested zeal, whilst he
seldlom means anything by the advice he gives but his own
interest or reputation.—Roehefoucault.
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LACHINE CANAL IMPROVEMENTS.

We copy from the Cruwodicn Tllustrated News the
following report on the Lachine Canal Improvements:

This canal is eight and a half miles in length, and extends
from the City of Montreal to the tow.: of Lachine ; thereby ena-
bling vessels to avoid the St. Louis or Lachine Rapids which
are the first of the series of rapids which interrupt the navigation
of the River St. Lawrence, at a distance of 986 miles from the
Straits of Belle Isle.

Its situation at the head of ocean navigation, and at the June-
tion of the Ottawa River with the St. Lawrence, makes it very
important as the only outlet for the combined trade of those
rivers. :

The enlargement now being carried on consists in \videnip%
and deepening the prism of the canal, rebuilding the St. Gabrie.
and Cote St. Paul locks, the construction of five new lgcksy the
Wellington dock or basin, and seven new bridges. From the
Wellington Street Bridge to Cote St. Paul lock, the width of the
canal is to be two hundred feet, and thence to Lachme, one hun-
dred and fifty feet ; the present average width bemg one hu}l-
dred and twenty feet. The inside slopesas far as.thg St Gabngl
lock will be lined with a vertical dock-wall, laid in hydrauhc'
cement mortar, and above that point with l}eavy _slope. wals of
dry rubble. The depth above Wellington Bridge will be thirteen
feet, but the foundstion of all masonry is laid at such a deBth
as will allow of future deepeuing, if required, to fifteen feet. The
new locks will be built alongside the existing ones, and will be
two hundred and seventy feet in length between the gates, and
forty-five in width, The two lower locks are to have elvght.eeu
feet of water on the mitre sills, and the basins as far as Welling-
.ton basin are to be nineteen feet in depth ; the other three locks
are to have fourteen feet on mitre sills. o

The approximate cost 1s estimated at about ste millions of dal-
lars, andl the whole should be completed, according to the terms
of the contracts, ch the 25th of April, 1878, John Page, Esq., 18
the chief engineer, and John G. Nippell, Esq., is the engineerin
charge.

Suerions Nox. 1 Axp 2 extend from the mouth of the canal
up the Wellington Bridge, and include the Wellington Basin
and basin No. 2. The excavation of Wellington Basin was a
heavy picce of work. The earth was conveyed by cars upon a rail-
way track to the vivinity of the Victoria Bridge. The Basin,
which is almost finished, is 1,230 ft. long, 225 ft. wide with a
depth of 19 feet of water. It will atford extensive accon.mmdftxqu
for ships of large size and capacity, the new locks being 270 ft.
long and 45 ft. wide, and the eiiform depth of the water, from
the river up to the Wellington Basin, 19 ft. The old entrance
locks are only 200 ft. long, with a depth of 16 ft. of water Tt is
|| also contemplated building another large basin similar to Wel-
" lington Basin, and just below it. o

The improvements on sections Nos. 1 and 2 consist of con-
structing new entrance locks Nos. 1 and 2, on the east side of the
old ones, from which they are some little .dlstann-e apart ; con-
structing a basin, 500 ft. long and 300 ft. wide, between the new
entrance locks ; rebuilding the Mill street bridge, which will be
a draw-bridge spanning both locks No. 2, the old and the new
one, and swinging on a centre pier between the two ; widening the

“ regch ” between No. 2 lock and Wellington basins, construct-
ing the Wellington basin, and making all for 19 feet depth of
water,
' This contract was awarded to*Messrs. James Worthington and
A.P. McDonald, and the work is estimated to cost some $1,900,-
000.

Sectiox No. 3.—The contract for this section was given to
Messrs. McNamee, Gaherty and Fréchette, but was by them
transferred to an American firm, Messrs. Loss and McRae, who
are now workingit. . . o

The improvements on this section comprise the widening and
deepening of the canal, building a dockwall on the inner s}ope,
the rebuilding of the Wellington Bridge, where t}}e canal \\_'111. be
widened, on the south side, more than 100 ft.; partially rebuilding
the St. Gabriel lock, and constructing a new one on the north-
west side of it, which will have a depth of fourteen feet of watgr
on the mitre sill, while the depth of the old lock is not changed ;
removing the vegulating weir and race-way on the north
gide of the canal, and constructing new ones ; rebuilding the
McGee Bridge, which will swing on a centre pier between the
two locks. The new Wellington Bridge will swing on a square
centre pier having two arched culverts running through it to
prevent impeding the water, with « rest pier, and in a line with
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the centre pier- The swing bridge will thus s v i 3
channels, each forty-six feet w%de ; and outps?getrhoesx;a:ﬁ?bé:
another cha}:ll}gl, on ’Eﬂlel‘ Sige, each 30 feet wide and spanned by
stationary bridges. The work on this section ; i :
stati 36(%,000 g $700.000, section is estimated to cost

It has been proposed, for the safety and i
publie, to build two briiges instead o)t" one, (;?}I::f; "\E{;Efuﬁ;ttsﬁ
street crosses the canal, one to be solely for the Grand Trunk
Railway, and the other for vehicles and foot passengers

Skcriox No. 4 extends from McGauvran’s Island up to the |
yrand Trunk Railway’s iron bridge, including it. The %m rove- '
ments consists of widening and deepening the c.anal buﬁdin |
slope walls of dry masonry—which, by the viay are snited t%):
answer the purpose of dock walls and so intended"—andl rebuild- |
ind Brewster’s and the Grand Trunk Railway bridges. The new
Bre\.\'ster’s, or Napoleon Road bridge will swing on a centre pier
having a culvert running through it, and leaving a ohanne{) for
navigation on t?lthEI‘ _side, similiar to Wellington bridcre ’The
iron railway bridge will be moved southward some fifteen feet
but twxll be (;f th’lel same »}ﬁdt{:, with two channels of navigationz
as at present. lere will, however, be 3 stati i
each end of the drawbridge. ™ be o stationary bridge at

This work is in the hands of Messys. W
estimated to cost about $330,000.

SrertoN No. 5 extends from the Grand T
to within some 500 feet of the Cote St. P
mechanical work, besides constructing the
wash, is the rebuilding of a culvert, but th
heavy one. The earth here is of a peculiar
a depth of eight or ten feet, being black m
bed of soft white clay or marl, and under it rock. The clay is
so soft as to be nearly liquid, and therefore has to be rellno)v:'e(ll
rmgl replaced by firm earth to afford a bottom upon which to
bn}ld the cgmal walls. For a short distance this marly bed is
said to be sixteen feet in depth. ’ y

The contractors,]Messrs. Charleb
in excavating for t he wall on the north side, they took 3
15,000 cart lo‘adspt this clay, and many acres of la:ﬁ{\aﬁl‘ggiblrirl?‘e'
are covered with it, presenting a curious sight. Interest is added
to glus section {rom Phe fact that it is the scene of the so-called
* Canal Land Ring Frauds,” concerning which litigation is still
pending. This land has the appearance of being \Ttterly useless
for agricultural purposes, being simply a barren bog; and it is
not supposed that 'the top dressing of “white clay whiéh has just
been spread upon it, will greatly increase its fertility Tlerfol-
lowing interesting extract from the report of the Chief Engineer
of Public Works on the navigation of the St. mereﬁc% last
year, refers to this tract of land.  He says : ( T

‘It was, however, soon ascertained that a gr ;
land through which the new line would pass, ’\le:: tco}lilrzl(l’:dtg\(;
parties who, not ouly attach great linportance to the position
themselves, but had succeeded in impressing others with greatly
exagerrated notions of its value. In fact land that, a fev§ years
ago, could have been bought for $120 per acre, and which at the
time the canal survey commenced was not valued at more than
three or four hundred dollars an acre, has been recently disposed
of, at a credit sale, at the rate from eleven to eighteen thousand
do]lar‘s‘ per acre. These enormous prices are stated to have
:E?inb tbld fgr property situated on the north side of the canal
ane P:u‘lvfieor; 3'”3 Grand Trunk Railway Swing Bridge and Cote

This section is little over a mile long,
on it are estimated to cost $350,000, The
for passing the waters of the River St. P
The new culvert will be just above the
much larger. 1t will be constructe
yertet(} sy}phon},l and will have thre
1s entire length will be 296 feet, : i 3
tom will be§4 feet below th:elfé(f o the oy, ety and the bot-

n will be of the canal.
wa:EaC;;gi\sd Nos.M 6 AND 7 are comprised in one contract, which
ed to Messrs. Wm. Davis and Sons, and is approxi-*

mately estimated at $900,000. The extent of th ro section
is flrom about thirty rods below the (‘§te St. P:})leiizclirsoto z mil:
“."‘t tfhfefe_ quarters above, and the improvements on them con-
iilse gld \é Bdemng and deepening the canal ; partially rebuilding
o te St. Paul lock, without disturbing the bottom ; con-
iy andg a 1;1ew lock on the north west side of the present one,
ot B epth of fourteen feet of water on the sill ; rebuilding the
simill 3 aul road bridge, which will swing on a centre pier,
buil d*?ry to the Brewster's bridfe (always in speaking of re-
uilding bridges the masonry only is meant, for although the

building of the superstructure belongs to the canal improvements

hitney and Boyd, and is

runk Railway bridge
aul lock. The only
slope walls and a by-
e rest of the job is a
formation, the top to
uck, under which is a

ois and Mallette, state that

and the improvements
culvert to be rebuilt is
lerre under the canal.
present one, and will be
d upon the principle of an in-
e arches, each six feet wide ;
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:nd has to he done by Government, this part of the work does
iSOt enter into the present contracts ; and the same explanation
thaI’Pllcable to the building or rebuilding of the locks, in which
€ present contracts do not include the lock gates) ; rebuilding a
caSte weir or by-wash and a siphon culvert with one arch, to
AITy surface water under the canal, both a short distance above
e lock; reconstructing the highway fora short distance below
. € bridge, moving it farther north. "Here at the locks the wide
‘1annel of two hundred feet ends, and above the width will be
e hundred and fifty feet. There is considerable rock cutting
3t the bottom of the canal on these sections. The widening of
€ canal is done altogether on the north-side on section No. 6,
Ut on both sides on No. 7 section.
thi 0 Skcriox No. 8, which is something over a mile and a
Ird in extent, a considerable portion of the deepening will be
Toc| _cutting, on an average about four feet deep, but the upper
Portion of the section, for one thousand feet, averages about
Welve feet ; and a roadway has to be built along the south side,
e whole length of the section. The contract isin the hands
Of Messrs, 0’ Brien and Sullivan, and is estimated to amount to
about $400,000.

D these intervening sections, at a distance both from the
Sburbs of the city and from Lachine, boarding-houses are crect-
®d on the works for accommodation of the workmen.

\ Although the effects and results of drink among the canal
borers have a number of times been manifest since the com-
Mencement, of operations, and although informed only the other
8y, that drinking and drunkenness were conspicuous on the
Works, we are happy to be informed that drunkenness is on the
tCrease,
SF:(?TION No. 9 is a little over a mile in extent and reaches up
T Within about one thousand feet of the guard-lock at Lachine.
¢ work of widening and deepening is pretty much all rock-
“Utting, but slope-walls have to be built on both sides on top the
Tock, The amount of the contract is estimated at $350,000. The
Muense amount of rock required to be removed on this section
Makes the job a heavy one, so far as labor is concerned. The
Contractors are Messrs. Lyons, Bros., and the amount of work ac-
Complished is not small.” The earth on top as well as the rock
OWn to the water level, has been mcstly all removed, on both
Sldes of the canal. A curious sight is presented by the one
ousand one hundred holes of three inches diameter and avera-
tglling eighteen feet in depth which have already been drilled in
ehe rock on the sides, for blasting. It is said that this drilling,
arged with dynamite, will be supposed to remove one hundred
and twenty-five thousand yards of rock ; but, fortunately, it will
:‘)t b? blasted all at one time, else the inhabitants of Lachine
ind Vicinity might experience a little earthquake. The drilling
: one by steam drill, peculiar looking machines, of which seven
tﬁimuswd, and three steam-engines are required to operate
1 SECTI0N 10 commences at about seventy rods below the guard
Ock at Lachine, and includes the remainder of the canal proper.
fom the lower end of this section, the rest of the old canal is
DOt interfered with at all, but a new, more capacious, and entirely
l_i“‘t‘nct channel will be constructed, extending far out into the
ver. The work on section 10 comprises the opening of the
1w channel, which will be a 150 feet wide, a short distance be-
t?w t}l? guard lock, making the width of the canal, at the junc.
O of the old and new channels, some 320 feet ; constructing a
si‘;‘l‘"'guard lock, 45 feet wide and with 14 feet of water on the
one’ constructing a new swing bridge, similar to the present
lo € over the old canal for the highway immediately above the
ck.  About two-thirds of the cutting is through solid rock.
¢ ¢ section is only 1,400 feet long. This work is in the hands
lessrs, Rogers, Kelly & Co., and its estimated cost $270,000.
&ttzrk on this section will not be subject to the inconveniences
i uding that on other sections, and the new channel being dis-
¢t from the old one, the work can be done either in summer or

K:;:fer’ and the contractors state that they will build the lock,
exeast 30d slope walls next summer. The earth taken from the

ec:vation_ has to be dumped into the river, forming an embank-

guantl outside the pier work of the new entrance. In the new

o5 -locl; there will be submerged a gate, called a ““guard gate,”
"Bl:ved for use in cases of emergency.

ECcTioN 11 comprises the new entrance channel, which will

qui:-]d over a mile out into the river, to above the lighthouse,
ect 2 distanee beyond the present entrance channel. To pro-
th_ls channel on the outer side a continuous line of pier work,

teet in length, will be constructed, running nearly paral-
© the present pier; and on the inner side, alongside the
Ut pier, will be a single line of cribwork, and the space, six

lel t
breg
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feet wide, between this and the old pier will be filled in with
puddle. The outside pier consists of two lines of tight cribs filled
in with stone, and the space, six feet wide, between the two, is
to be filled with puddle ; these cribs being built up to the level
of low water, and a wall of rubble masonry being built on top
of them. This, obviously, will make very secure work. The chan-
nel will be 200 feet wide, and 15 feet deep at low water. The bot-
tom is rock, and from six to ten feet of it will require to be
removed ; to do this the channel will require to be unwatered, a
section at a time, which can only be done after the crib work is
built.

The contract for this work, which is expected to cost $700,000,
was given to Messrs. Wm. Davis & Son, who have also sections 6
and 7, and the time for the completion of it does not expire till
April, 1879, a year later than the other contracts.

The reason for building a new entrance channel instead of
enlarging the old one, was that great difficulties in doing the
latter in winter, when the canal would not be in use, were anti-
cipated. To drain the new channel for the purpose of excavating
the rock bottom, coffer-dams will have to be built across the
channel, and the section thus enclose¢ pumped dry.

DIrFERENT SCHEMES AND THEIR MERITS.—By referring to
the report of Mr. John Page, Chief Engineer of Public works,
on the navigation of the St. Lawrence, submitted to the Secre-
tary of the Department last year, it is seen that several different
schemes were proposed for the enlargment of the Lachine Canal.
Mr. John G. Sippell, the Superintendent Engineer, having pre-
sented various schemes for enlarging portions of the old canal,
and constructing a duplicate canal for the remainder of the dis-
tance, while the scheme at present being carried out is in the
main that of Mr. Page. Mr. Sippell’s arguments in favour of a
new canal for a large portion, or nearly all the way, amounted to
this : That a new canal could be built with comparative facility
during the summer months without interfering with either the
traffic on it or the manufactories along its banks which are depen-
dent on the canal for water power ; while the enlargement of the
Eresent canal would largely increase the cost of the work by its

eing forced in to the winter months, extending over three or
four winters, and seriously interfering with the operations of the
manufacturing interests, it being represented that there were 30,
000 people who derived a subsistance from the mills and faztories
on the canal, which of course would have to shut down in winter
unless provided with steam power. Mr. Page while taking into
full consideration these important and weighty arguments in
favor of the new channel scheme, had still to regard the formid-
able objection of the enormous prices which it was likely would
have to be paid for the land through which the new canal
should pass, and presented the following arguments in favor
of the enlargement of the old canal: ‘¢ First, there would
be no uncertainty connected with the bottom, or formation of the
banks, nor risk of damage to adjoining property from leakage.
SEcoND, the canal could be enlarged without the department
being at the mercy of property-holders who entertain such extra-
ordinary ideas of the value of land. THiRrD, the principal part
of the clay excavation could be advantageously done by machinery
during the open season, and all the work over water-surface
could be carried on at the most favorable time. FourrH, the
future outlay for working expenses, maintenance and manage-
ment would doubtless be very much less for one large canal, than
for two of lesser dimensions.”

Although the depth of water in the canal when enlarged will
be thirteen feet, it will only allow for the navigation of vessels
drawing twelve feet of water ; but the new locks will all have at
least fourteen feet of water on the mitre sill, and the canal may
be deepened to fifteen feet so as to accommodate vessels of 14 feet
draft, which is equal to the capacity of the Welland Canal and
greater than the present capacity, for navigation, of the River
St. Lawrence.

——————

A WATERPROOFING (oMPosiTION.—Dr. Scherzer, an Austrian
official at Pekin, has just sent to his government some specimens
of a Chinese composition called ¢“Schioicao,” which has the

roperty of making wood and other substances water-tight. He
ﬁas seen in Pekin wooden chests which had been to St. Peters-
burg, and have come back uninjyred, and that the Chinese use
the composition for covering straw baskets which are afterwards
employed in carrying oil for long distances. Cardboard, when
covered with the composition, becomes as hard as wood ; and
most wooden buildings in Pekin have a coating of it. It con-
sists of three parts of blood deprived of its fibrine, four of lime
and a little alum.
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SCIENTIFIC NEWS.

A at recent meeting of the Dresdener Gewerbeverein, a com-
munication was read by Mr. Herrmann, engineer for the Siemens
Glass Factory, in which he explained that their celebrated hard
glass was formed under hydraulic or other pressure which gave
the desired hardness independent of any tempering. By means
of this process larger glass panes can be formed than was possible
before. The glass is stronger than the tempered glass in the
proportion of 5 to 8. The fracture is fibrous, not crystalline
like the ordinary glass. At an examination instituted by the
““ Gewerbeverein,” a lead bullet weighing 120 grains was dropped
upon plates of ordinary and pressed glass, supported at the four
corners. The ordinary glass was fractured by a fall of the bullet
from a height of 300 millimetres, while the pressed pane frac-
tured at a Neight of 2000 millimetres. A second specimen of the
latter was subjected to a fall of 3000 millimetres without breaking.

ELEvEN establishments were engaged in the production of
Bessemer steel in the United States in 1876. The number of
net tons of pig iron and spiegeleisen converted by the Bessemer
process in 1876, was 539,475, against 395,956 tons in 1875, and
204,980 tons in 1874, Of spiegeleisen alone there were used
45,080 net tons in 1876, against 33,245 in 1875. The number
of net tons of Bessen: et steel ingots produced in 1876 was 525,996
against 375,517 tons in 1875, and 191,933 tons in 1874. The
number of net tons of Bessemer steel rails produced in 1876,
was 412,461, against 290,863 tons in 1875, 144,944 tons in 1874,
129,015 tons in 1873, 94,070 tons in 1872, 38,250 tons in 1871,
34,000 tons in 1870, 9,650 tons in 1869, 7,225 tons in 1868, and
2,550 tons in 1867-a total production of 1,163,028 net tons in
the ten years during which the Bessemer steel industry of this

country mny properly be said to have had an existence. It has
really had a’slow growth until within the last few years. The

pumber of net tons of spiegeleisen produced in this country in
1876, was 6,616, against 7,832 in 1875. One firm in Georgia
made 100 net tons of ferro-manganese in 1876. The average
prices of Bessemer steel rails in the United States during 1876
ranged from %65 at the mill in January, to $50 in December.
It is said that not a single steel rail was imported into that
country in 1876. In 1873, 139,571 net tons were imported.

ONE of the most curious but insufficiently substantiated infer-
ences drawn by some of the geologists who have devoted atten-
tion to the chemical metamorphoses which the rocks composing
the crust of the earth are subject to, is the conclusion that the
carth is gradually losing its water, ordrying up. 1t is generally
assumed that the evaporation of the water from the surfaces of
our oceans, lakes, vivers, &c., is practically balanced by the
various forms of precipitation, rain, snow, hail, &c., from the
clouds, by which it finds its way again to the earth. This is
strictly true in the sense that not a particle of water passes
beyond the limits of our atmosphere, and that all that finds its
way into the atmosphere by evaporation, sconer or later is re-
turned again. Nevertheless, the water supply of our earth is
slowly but steadily diminishing. 1tis not destroyed, but is so
modified as to be no longer available for the sustenance of
animal or vegetable life, since it is absorbed and bound up in
the rocks. This disappearance of water is to be accounted for
{:artly by mechanical absorption, partly by the hydration, or

inding of water, which is generally one of the phenomena at-
tending the superficial weathering of the rocks, and partly by
the crystallation and recrystallation of the constituents of many
of the rocks, and the extensive chemical changes going on at
unknown depths within the bowels of the earth, as manifested
in the phenomena of volcanoes. In the course of time, though,
happily, many ages from the present, the combined result of
these several causes of dissiccation must be the complete absorp-
tion of all the water, and its disappearance from the surface of
the earth. According to the Polytechnic Reviet, the estimate
has been made that about one-seventeenth of the original quan-
tity of water the carth was provided with, has already been
bound up in the rocks, or absorbed beyond the possible reach of
the organisms living upon her surface. .

Brass LAcQUERING.—If you want a good deef) gold lacquer 1
would suggest that you should make up a small stock bottle,
holding, say, half a pint, according to the following recipe. You
can then add as much as may be required for the tint vou wish
to get :—Alcohol, ipint : dragon’s-blood, 1 dram ; seed lac, 130z, ;
turmerie, joz. Shake up well for a week, at intervals of, say, a
couple of hours, then aﬁow to settle, and decant the clear lac-
quer, and if at all dirty filter through a tuft of cotton wool. Mix
with the pale lacquer a day or two before you wish to use it.—
English Mechanic.
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A NEw CALIFORNIA INDUSTRY.—A manufactory of a new
kind of belting has been recently established at the Willows,
North Oakland, in which the entrails of sheep are used in the
production of an exceedingly strong and durable Lelt.  Hitherto
none has ever heen manufactured for the purpose of putting it on
the market, either here or in Europe, but in a few manufn%tories
on the continent it has for years been made by the workmen
themselves in quantities sufficient only for immediate use. Now
a building has heen erected close by the abattoir for the purpose
of manufacturing this belting for the market.

. The entrails of sheep, which will average about fifty-tive feet
in length, are first thoroughly cleaned and then placed in vats
of brine, where they remain some days. When thus prepare
they are not much thicker than a piece of conimon ecotton twine,
and will sustain a weight of about ten pounds. The uext stage
in the process of manufacture is to wind the prepared wateria
upon bobbins, after which the process is the same as in making
common rope. This method is used to produce a round belt, but
where a wide, flat belt is to be made, a loom is employed ’mld
the five strands are Woven together, as in ribbon manufacture.
The flat belts are wade of any size, and the round are of sizes
varying from one-sixteenth of an inch up to oncinch and 8
half in diameter. The round belts are made either in the form
of a smooth cord, or as ropes with from three to five large
strauds.

The three-quarter inch rope is said to stand a strain of seven
tons, and is guaranteed to last ten years. Hemp rope will last
on an average not over three years. The three-eighths round
cord, containing one hundred and fifty strands, will endure &
strain of aboutfour tons. A one and one-eighﬂ; inch belt was
recently put in position in the Safe Deposit building. The
manufactory at ““The Willows” was started about three months
ago, and now employs nine hands. New looms for weaving flat
belts have been bought, and in a short time the production will
be increased. The North Oakland abattoir does not furnish
material enough to supply the demand, and large proportion
has to be procured from Butchertown. A large quantity is ship-
ped 1r.or¥1 Bugchertown to the East, where it is manufactured
into violin strings, but now all this promises to be used nearer
home for a more useful purpose. With the exception of the en-
trails of cats and dogs, those of the sheep are only fit to be used
in this manner, as in other animals they are hoth too large and
too short.—San Francisco Bulletin, &

ParNLess DEATH.—In a lecture at the Roval Instituti )
Tyndall, speaking of the painless death by zlectlrlisctiltt; nrzlxlr’mlrl?:f%
that Franklin was twice struek. He afterward sent the digcharge
of two large jars through six robust men, who fell to the groule
and got up again without knowing what had happencd, neither
hearing nor feeling the discharge ; and Priestly, too who made
many \{aluable contributions to electricity, received ’the charge
of two jars, but did not find it painful. Prof, Tyndall said that
this experience agreed with his own, that in the theatre of the
}{oyle lnstltut.lon, and in the presence of an audience, he once
received the t}lscharge of a battery of fifteen Leyden jar’s Unlike
an}:lm’s six men, he did not fal), but, like them‘ he felt
nothing ; he was simply extinguished for a sensible jnterval.
Thls.may })e regarfied as an experimental proof that people killed
by hg}{tmqg suffer no pain. Now, the measured velocity of
electricity is many thousand times greater than the measured
velogxty of sensation in the nerves. Hence, the electric:ﬂ con-
cussion reaches the centre of life without any possible nnnnu{mG-
ment by eye, or ear, or seuse of feeling. There is abundant
evidence that death by a rifle ball traversing the brain is for the
same reason entirely without consciousness or pain. A rifle ball,
however, is a tortoise compared with the electric flash.

ARriricial Ivory.—Natural ivory has Leen investigated as
to its composition, and the proportions of the materials found
'zlzL ?Latztra has been adopted for the manufacture of artificial ivory-

wo parts of indiarubber are dissolved in 36 of chloroform, and
the solution saturated with pure phosphate of lime, or pulverised
carbonate of zine, pressed in mouldsand dried. When phosphate
of }mxe is use'd, the artificial product resembles natural ivory
very closely. The matters for which no substitute is provided ar¢
of small importance. In Paris M. Dupré makes artificial ivory
with papier miché and gelatine. Billiard balls made of this sub-
stance cost only a third the price of ivory, while they possess al
its hardness and elasticity. Used for other purposes, this pasty
compound takes the name of Paris marble, and is worked up for

-mouldings, capitals of columns and architectural ornamentation

generally,

E———
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AMERICAN INVENTIVE PROGRESS.

hag:(%eol‘ (t,he above heading the Scientific American of May 7th
owin ng and interesting article, from which we make the fol-
h extracts :
on inv"eS{lPW w'th what rapidity inventors made improvements
may ben ‘ons cibodying original principles, says the writer, it
Patents nﬁted that in the early days of the sewing machine 116
and out“ ere granted for improvements thereon in a single year;
for i of the 2 930 patents issued in the year 1857, 152 werc
e Stgroved cotton-gins and presses, 164 for improvements on
and imdm engine, and 198 for novel devices relating to railroads
Years Provements in the rolling stock. In the year 1848, three
S after the publication of this paper was commenced, but
thosgfifents were granted ; but under tge stimulus of publishing
. ;mwennons as they were ‘pa'tented, ten years later, in 1358,
anuar‘v"})el' h'ad increased sixfold, reaching 3,71.0, while up to
amo“m) v 1850, as already stated, the aggregate of patents issued
1 oo 10 17,467 ¢ since that time and up to this date the
15 181,015,

‘
own ;—troxtlkcu)‘insitv\: here leads us (adds the editor) to veview our

urin T "l g‘xtentlmg }Zzurk, suy, twenty years, or to 1857, a period
8o llalg ‘“ hich 170,745 putents ha}‘e been issued. We find, by

e Sciwm')?’ that 62,062 applications .hzu'e been X}Iade through
States entific American !’atent Agency for Patents in th(j United
day, § *U(;d abroad. This averages almost ten applications per
Iati")n mfl ays excluded, over the entire pertod, and bears the ve-
issue 19 Mmore than one quarter to the total number of patents
“© In this country up to the time of writing.”

o e - - .
AMERICAN MEAT PRESERVATION.

;I(;l‘:f %)}:‘eczllltionﬁ taken for the preservation of meat for export
Storeg € Atlantic, and eventually into metro politan shops and
offeres if“"e merging into the scientific. The history of 100 sides
Street OF retail sale at the Cold Storage Wharf, Upper Thames
in Ne\,vl;'a good sample of this. The animals were slaughtercd
U oor ork a fortnight ago, and on arriving at Liverpeol in
c‘)nst‘m“se, the carcases were transferred to two vans specially
™R q'lced by Mr. Acklom. ]11_ these .veh!('les,' per North-Wes-
¢ On‘;}“"ay,.they reached their destination in London. M.
. Walf Van is a dust-proof chamber, always perfectly ventilated.
eTior $ Or sides are composed of double panels of felt, the ex-
after Pbanel bf_blng lipped into a cylinder, the water from which,
qupgerlcolatmg it, returns to a tank, whence it was originally
the tyai, ’Y an automatic windmill worked through the action of
in the v, Ollmmonday morning last the thermometer registered
hotter t‘;lan 45° an.d such is thg effect of the construction, the
evap, ¢ weather is the lower is the temperature, as the result
v wésoraltlon. Afterit reached the market hall, Monday’s sup-
vast g Placed in a refrigerating room, wh}ch forms.purt of a
Who Pace heneath the Cannon Street Railway Station. The
N available being equal to about an acre and a quarter,

€ area

1t

th;ieealclllated that about 20,000 tons of meat might be stored
establigl, vault close to the river is to form the icehouse of the
cold gip "’.i’"t: being spacious enough to hold 500 tons, and thence
of Whichm 1 be ditfused to the rooms used for storage, the walls
the org; will be covered with canvas and paper, so as to exclude
aboy, ‘:la_ry {ttmos.phere. Besides the basement there is a story
anq oy ich is designed for the reception of game, fruit, butter,
Placeg f:: importations ; a}ld there are three or four }anding-
Vision,, the disembarkation of meat and other foreign pro-

e me . ) o N v
d per 1b.~]r:;:.t net thh a ready sale, realising from 64d. to

B —— e

Tind 4 ¢ i\Rxlsn FOR ME'I"ALS.——-—GreeI} transparent varnish ;
of ﬁ“ely.ma 1 quantity of Chinese blue with double the quantity
Orate Pov‘idered chromate of potassa (it requires the most ela-
thinnedg“!ldlng); add a sufficient quantity of copal varnish,
lesg of OnWlth turpentine. The tone may be altered by more or
Quart of :t Or the other ingredients. Green bronze liquid : One
Yoz, gy, Tong vinegar, $oz. of mineral green, $0z. raw umber,
COPperag _m?ll.omaC, toz. gum arabic, 20z. French berries, oz.
allow 4 . issolve the whole in a pipkin over a gentle fire,
© cool, and then filter.

Ppp v

ER Varnig i ;

. NISH,—, g S o "
zt;d dlSSolvedi All varnished gums composing the same,

St sized D turpentine, have a greasy nature. Pap er must
Sandarg, ‘62’ or if dl?solved by any other spirit, 8oz. of gum
by entle } 0z. of Venice turpentine, 320z. of alcohol. Dissolve
and 1, eat. Oraharder varnish, reddish cast, boz. of shellac,
Solveq 1 O) turpentine, 820z, of alcohol, or Canada balsam dis-

In t‘-ll'ps.
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BRITISH PATENT DOCUMENTS,

The Scientific American has the following remarks on British
Patent Documents :

** The clumsiness of the British Patent Office isexemplified in
the form of its patent documents and the ponderosity of its print-
ed copies. Although other nations discarded years ago the teudal
method of sheepskins and dangling seals, the Britishers still ad-
here toit. A British patent document consists of an animal skin,
2} feet long and 2 feet wide, filled with a long rigmarole reciting
the titles of Her Majesty, and what she hath done by these pre-
sents. Scattered here and there on the margin of the skin are cer-
tain scrawls, supposed to be the official signatures of my lord this
or his highness that, each of whom receives from twenty to fifty
thousand dollars a year for such like exhaustive labor. The skin
is further authenticated by the roval seal, consisting of a large
disk of wax, bearing an embossed effigy of Her Majesty, seated
on horseback, carrying a club or sceptre. This beeswax seal is
six inches in diameter, one inch thick, set in a round tin hox,
and attached to the skin by cords. The weight of the document,
with seal and appurtenances, is two pounds four ounces avoir-
dupois. The objeet of this formidable affair is to let the com-
mon people know that the government has granted a patent to
Smith for a birdeage or a tlat iron.

In addition to the patent, the government also prints the
drawings and specitications of each patent ; and these are also
unnecessarily spread out, covering a large area of paper. So
bulky is the large majority of these copies that the government
has been compelled to curtail ; a smaller and more compact style
of printing has lutely been adopted. An order has also recently
heen given to destroy nearly all the copies of printed specifica-
tions of expired patents : 250 tons of these valuable documents
have already been carted away, and the process of destruction
still continues. The only reason given for this is that it is diffi-
cult to find storage room, and it has, therefore, been determined
to reduce the stock of copies to five apiece. The amount which
these have cost to print is over $3,500,000, more than that sum
having been spent in this way since 1852, when the Patent Law
Reform  Acet authorized the printing of specitications. Large
numbers have, of course, been given away from time to time,
and still greater numbers have been sold ; but the stock which
still remains is a very large one, and by far the greater part of
it is in constant demand. This wholesale destruction of public
property is causing bitter complaints among the patent agents
and consulting engineers who have been informed of it, as it will
give much additional trouble to those employed in patent cases.
The usual practice has been to purchase copies of the specification
required for such purposes, and the agents were then gble to
work in their own offices. It will now be necessary for them to
do much of their work ut the Patent Office Library. It is also
stated that the library of the Patent Offices to be ¢ weeded”
in order to give more space.

——e B OB

A CANAL STEAMER. --A steam tug invented by Hugh Steven--
son, of Oshkosh, Wiscousin, is exciting attention among those
interested in canal navigation. The boat is 55ft. long, 16ft.
beam, and 44ft. deep. Attached to the main shaft, in the centre
of the boat, are two large shafts, 14ft. long, incased in beams
15in. in diameter, which shafts connect with shafts which turn
driving wheels. These driving wheels, 2ft. 4in. in diameter,
double flanged and very heavy, run on an iron laid along the bank
and propel the boat by traction. Half a mile of the track has
been laid where the trials are being made, and the tests thus far
have been very successful. The invention, it is claimed, does
away with all wash in the canal. A tug will cost from 3000 dols.
to 3500 dols.— Hydraulic Engineer.

TissUE GLass.—In (erman and Austrian laboratories there
has come into use an invaluable filter made of a fine-spun glass,
presumable different from that which may now and then be seen
used in ornamental toys. It has the appearance and most of the
mechanical peculiarities of cotton orsilk thread, and is stated to
be very valuable as a filter where the solution would be affected
by the ordinary filter, or ns a collector for precipitates. [If we
wish to calcine an insoluble compound, on the filter used for its
separation, we find in the crucibles, with the residue, without
ash, a crystal globule, which represents the original filter. An

alliet use is found for it in the preparation of brushes used in
solution which attack those made of organic material, and safe,
therefore, when used in such matters as chromic acid, nitrate of
silver, iodine, &c. The German name for it is glaswolle ; the
French coton de verre.
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IMPORTANT IMPROVEMENT IN BRICK MACHINES.

(Sec page 148)
We are always pleased to announce decided progressive inven-
tions, and therefore it is with satisfaction that we lay before our
readers an account of the performances of a new brick machine,
of which the adjoined engraving is a representation. It is by the
fruit that we judge of the tree, and it is the productions ofa
machine which determine its value ; that in the present case the
productions are of an extremely high and unique value will
appear presently.

The great advantage of bricks made from clay over cut stone
is that it takes so much less labor to shape a given form from
clay than to cut it from natural rock, while the labor and ex-
pense of baking is far less than would be the blasting, cutting, and
shapiig of stone, hence why brick walls are cheaper than stoue
walls ; but their great advantage is their greater stability, from
the reason that the bricks are all correctly square, which is not
attainable with stone, except by special great labor. Such brick
partition walls as are often set up in cities like New York, about
a hundred feet high, could not possibly be built of stone, unless
the walls were made very thick, by which much valuable space
would be lost.

It is very natural that, considering the great amount of
mechanical labor required for brick-making, many attewmpts
should have been made to dispense with this labor and substitute
machine labor. The result has been the construction of various
brick machines, of which there are three types :

Ist. Dry or Untempered Clay Machines.—These usc the clay
dircctly from the bank, and in some cases require artificial
means to reduce the clay to natur1l moisture. It is claimed that the
objection to these machines are overcome in the burning ; but
the quality of the bricks oifered in the market is a sufficient
refutation of the c¢laini, as they are not desirable for building
purposes.

2d. Mud Machines.—These use the clay so wet and soft that
the bricks must be dried on floors before they can be handled,
and therefore possess no advantages in point of economy over
hand-labor.

3d. Machines which Thoroughly Temper the Clay.—These
avoid the extremes of the first and second classes. The clay is
properly tempered in the pug-mill, and when moulded, is so firm
and compact as to be handled and hacked without injury. Upon
this principle alone can machines be constructed combining all
the qualities necessary and desirable to produce cheaply first-
class marketable bricks. To perfect such a machine has been the
ambition and aim of many inventors, and the great hope of
brick-mnkers.

Tt is to this (3d.) claks that the machine herve deseribed belongs,
and it is claimed to be the very head and front of it, having no
peer or equal. By the use of this machine the cost of manufac-
turing is considerably reduced, and so superior in quality are
the bricks that they may at once come in competition, even as a
matter in economy, with wood and other building material. The
admitted superiority of bricks for permanent structures, proven
through all ages, and notably so by the late disastrous tires in
several of our large cities, has increased their use to such an ex-
tent, even in the erection of the most costly and elegant Luild-
ings, that it will require all the improvements which science and
art can sug%lest, to meet the great demand.

As the shaping of the clay into any form is so easy, it is
indeed strange that variously shaped bricks have not been produ-
ced before. The manufacturers are prepared to produce bricks in
various shapes for ornamental as well as architectural purposes.
We have before us a set of more than forty diagrams of different
forms of bricks made by this company ; some are for various
forms of moldings, some for string courses, some with bevelled
corners, etc. These dingrams are presented to professional archi-
tects, with the expectation of their support in carrying out the
intentions of the company working this machine, to develop the
growing taste éor ornamental brick structures, and to furnish
such bricks where needed, both as to shapes and various colors,
such as white, buff, black, gray, etc.

The machine can make 30,000 bricks per day. Its framework
and bed-plate are constructed of iron, and occupy a space of
about 8 feet square. There is an upright cylinder or pug-mill 2
feet in diameter and 4 feet high ; this cylinder is cast in sections
and bolted together, and has a vertical shaft passing through its
center, provided with a series of knives for cutting and temper-
ing the clay, and forcing or feeding it downward to and below a
segmental false bottom secured in the lower part thereof. In the
space between the false bottom and the bottom of the pug-mill,
works a pusher attached to the shaft, the front of said pusher
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being made convex or ecurved. This pusher forces the clay from
the pug-ml}l thrqugh a die or mouth-piece into moulds, and acts
in connection with a pivoted stop, which also works under the
false bottom. As the clay is forced by the pusher under the false
bottom the stop prevents it from going around, and causes it to
pass through the die or mouth-piece into the moulds, By the use
of the pusher and stop the clay is forced direct from the pug-
mill, abviating the use of any other machinery for that purpose.
These parts also, from their regulation and motion produce &
safety-valve at the proper time, enabling any excess of clay fed
down by the knives in the pug-mill to he refurned for the next
charge, thereby avoiding any undue pressure in the moulds.

The moulds are attached to each end of a carriage, which has a
reciprocating motion, and stops each set of moulds at the proper
time, immediately in front of and flush with the mouth of the
die. These moulds have groovesor cuts, through which pass
knives placed upon a revolving shaft sbove, separating and
dividing the clay into bricks. The outer end of the moulds has
a solid abutment against which the clay is forced suff ciently to
press out any flaw, crack, or impertection. After the knives have
cut the clay, the carriage is moved, bringing the other set of
mould§ in front of the die,and while this set is being tilled the others
are being discharged. The bricks are discharged by the raising
of the bottom of the moulds (which are styled followers) on a level
with the sides. A sweep or push-bar then removes them on to
boards or a statlor_xary table, from which they are taken by a boy
and placed on drying cars.or barrows. This operation is the game
alterqately at 88..(:1.1 end of the machine. All the motions of the
machine are positive and regular, the only belting required being
that necessary to transmit the power from the engine. An euginz
of 20 horse-power is sufficient for one machine,

In machines using a pug-mill for tempering purposes there has
been a fm!ure to obt:m] regularity of feeding. This difficulty is
overcome in this machine by the use of the safety-valve previous-
ly described, thus securing all the advantages of manufacturing
bricks from thoroughly tempered clay. The clay may be dug in
winter and exposed to the action of the weather, is is generally
done in making bricks by hand, or taken directly from the bank.
A sufficient quantity of water is conducted to the clay in the
pug-mill to assist in thoroughly tempering it before it is forced
into the moulds. The bricks, when discharged from the moulds,
are compact and of such consistency as to be handled without
marking or injury.

In estimating the cost of :making brieks by this machine,
(which is less by one-half than the old method,) it is only neces-
sary to say that the only labor required is to bring the clay to the
machine and take the bricks therefrom.  Where drying cars are
used, the bricks are placed direct thereon at the mactfline, and
are not again handled until delivered at the kiln ; so that the
expense of handling is greatly diminished. The bricks made
by this machine are claimed fo be “perfect bricks,” and to
bear the closest examination ; they may be cut the same as
those made by hand, and in appearance compare favorably with
the justly celebrated Philadelphia and Baltimore bricks, They
are admirably adapted for all building purposes, having good
angles, whiie they are of uniform size. ’

For simplicity of construction, durability, strength, regular
movement, and non-liability to derangen{:nt of g:;a;ts gltlhis
machine is ‘‘ Peerless,” and a marvel of mechanical skill. We
recommend, in connection with this machine, the use of crushing
rollers, by means of which all lumps of elay and small stones are
pulverized, and larger stones thrown out.

As a recapitulation of the merits of this machine, we may say
that it is simple, strong and durable ; thoroughly and properly
tempers the clay, and presses the bricks so firm that they can be
handled as they come from the machine without injuring or de-
facing t.hem ; 1t requires little or no skilled labor to work it ; i8
cconomical, of great capacity, and comparatively inexpensive ;
the bricks are uniform in quality, size and appearance, wit!
sharp angles, and fully equal to any made by hand ; and it i8
capable of moulding bricks from any kind of clay. '

Those especially interested in a machine of this kind may re-
ceive further information by uddressing the Peerless Brick Com-
pany of Philadelphia, at their office, N. E. corner of Fifth and
Chesnut streets.—Manufacturer and Builder.

o —

D1scOVERY OF APATITE 1N CANADA.—Mr. Miller has struck
& wonderfully rich mine of apatite, native phosphate of lime, i?
the rear of Templeton, near Ottawa. He has been taking it o
at the rate of three tons per day of picked blne phosphate.
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BIRD-HOUSE THAT ANY BOY CAN MAKE.
(See page 160.)

\
th 1\30“’ that Summer has come, we have no doubt but
. 3 many of our young readers would like to encourage
nm‘md them some of our pretty singing birds, which

ot only delight us with their warbling at early morn,
w‘?t do go'od by eating the numerous insects, which other-

Ise wouid destroy our fruit trees. We borrow, there-
f”f‘;: from that valuable journal the American Agricul-
v:,” ist, a few illustrations of bird-houses of a simple form
dollch any handy boy can make, and which we have no

ubt would be ‘more congenial to feathered taste than

Ouses of 4 more costly and elaborate style. The Ameri-
U Agriculturist says —
bh}(’;.e have, in former years, given a number of engravings of
nam, Ouses of various kinds, some very simple and others or
nd tt?ntal. It is a mistake to have the bird-houses too showy
Daceofo much exposed. Most birds naturally choose a retired
can § Or their nests and slip into it quietly, so that no enemy

ous nd out where they live. All that is needed in a bird-

o ,s, 18, a hldmg-placg, with an opening just large enough for
Whic}ird' and a water-tight roof, and there are so many ways in
all g}, these may be provided, that any boy can contrive to make

To e bird-houses that may be needed. A correspondent once
tackedus that hf. had seen an old hat, with a hole for a door,

irde by the rim against a shed, as in figure 1, and occupied by
tolds Sooner than a showy bird-house. Several years ago a friend
Whi l}ls that an old tin oil-feeder (such as is used in filling lamps),

irdm had been hung npon a fence picket, had been occupied by

o ns’ who reared a brood in it. European sparrows and martins
nej gtbseem to care how much they are expused, or how many
sevg \hats they have, hence large bird-houses upon £9‘es’ with
prefml tenements in them, will answer for these, while others

o °F & more retired place. Gourd shells, fruit-cans, and boxes

Varions kiuds, may be securely fastened in the trees and at
eet"j)laces near the house, where they will soon be found by
and‘“}i_s. The nent little kegs in which oysters »re sent to in-

e w Clties, are capital ready-made bird-houses, needing only to
answashwl out, and placed so that the opening in one head will

o ver for the floor. Figure 2 shows how six of these kegs may
boaI;“t together to go upon a pole. The kegs are fastened to the
t“‘o«;ts by screws put in (rom beneath. Figure 3 shows how a

ivid oried house may be made from two shallow boxes, each

oar ed lr}sxdg into t:our tenements ; each box has a bottom
Plac, ) Projesting two inches all around, to answer as a landing
that 5. the roof should be tight, and the whole so strongly nailed

v 1t will not warp, and it should be painted. The remaining
,n;va"mgs show how small hoxes, of different kinds, such as
Thege ¢ found at any store, may be turned into bird-boxes.
ang g, are much better to be fastened to sheds and out-buildings
l’“leso the branches and trunks of trees, than to stand out upon
othey. In ﬁgl}rq 4, the covering is of thin strips of chestnut or
the Peasy splitting wood ; figure 5 is covered with the bark of
ang oaper or Canoe Bireh, which is not rare in northern woods,

Thamented with Laurel or other crooked twigs. In the
¢ of Birch, uny other bark will answer, no matter how
t iﬁ * 48 seen in figure 6. In putting up bird-houses, keep two
the €5 in mind : place them where cats cannot catch the birds as
No nll’ﬂlss I and out, antl be sure to fasten them so securely that
b eq I s OF shaking of the trees will throw them down, and thus

up the family. '

abse,
e
rone

———— e e

Saybgh'i"‘}"ﬂﬁlll LANGuaGE.—In a recent publication, Mr. Ruskin
n “"‘“hit Your present system of education is to get a rascal of
sl of“(ft to order a rascal of a clerk of the works to order a
Nildiy, .Tascally bricklayers to build you a bestially stupid
# In the middle of the town, poisoued with gas, and with
Vening . OF Which will drop you all through it some frosty
In o drﬁ ; Wherein you will bring a puppet of a Cockney lecturer
Gaq a 3&»(:nat and a white tie, tortell you smugly there is no
Mye}, how many messes he can make of a lump of sugar.
~ ‘“‘en’te better you are for all that when you get home again
Wigheg ,- ¥OU?" A correspondent, signing himself “R. A.”
8 gy d(‘r? know whether he is ““to infer from this, as Mr. Ruskin
“Tstood to be a respectable man, that all architects, clerks

% aud bricklayers are rascals ? ”’

ay i
oy, fon fi
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THE «DUILIO.”
(See page 148)

THE Duilio constructed by the Italian Government is perhaps
the most powerful ironelad vesse] at present in existence. She is
not yet completed, and but one of the four 100-ton Armstrong
guns has been delivered. The general design of the vessel will be
understood from the accompanying engraving, for which we are
indepted to the Scicntific American. Her length is 331-2ft.,
breadth at water liue 58-4ft., and depih of hold 25-2ft. She has
two turrets, which, instead of being in the centre line of the ship,
are placed towards the sides, so as to get a clear fore and aft fire
from each turret. The inside diamefer of each isabout 26ft., and
the outside 824ft., while the two turrets, with the armour-plating
and the two guns, will weigh'about 6720 tons. Each turret makes
one complete revolution in a minute, and when in Yosition for
firing is stopped by hydraulic locking bolts. The vessel is built in
compartments, and is provided with a system of pumps, which
discharge water from her in case her skin is pierced by a shot.
The Dnilio carries no masts, and all the machinery and the rud-
der are entirely under water, so that no vulnerable portion of the
vessel isexposed.

Various trials were made with different sized powder cubes and
weights of shot, to notice especially the initial velocities of the
shot, and the pressure on the powder-chamber after each succes-
sive enlargement of the bore. This was followed up by a briet
account of the range expeniments, and those made against the
Shannen targets. He compared the results of the 100-ton gun at
Spezia with those of the 81-ton gun at Shoeburyness, and con-
cluded with a detailed account of the recent trials against the
armour-plated target, and the effect produced thereon by the
shots. His paper was illustrated by diagrams of the targets em-
ployed on these occasions. Messrs. Pollock, Guiness, Crompton,
and Douglass took part in discussing the several questions which
have been brought under notice, and a discussion was raised upon
the question of economy in private workshops as compared with
the Government arsenals. .

e ——————

SawpvusT IN MorTAR.—M. Sichr recommends very highly the
use of sawdust in mortar as superior even to hair for the preven- |
tion of cracking and subsequent peeling off of rough casting under
the action of storms and frost. His own house, exposed to pro-
longed storms on the sea-coast, had patches of mortar to be re-
newed each Spring, and after trying without effect a number of
substances to prevent it, he found sawdust perfectly satisfactory.
It was first thoroughly dried and sifted through an ordinary
grain seive to remove the larger particles. The mortar was made
by mixing one part cement, two lime, two sawdust, and five
sharp sand, the sawdust being first well mixed dry with the
cement and sand.

To RENDER PLASTER-CAsTS WATER-Proor.—Mr. R. Jacob-
sen gives the following method for preparing gypsum moulds so
that they will permit being washed., A neutral soap of steavic
acid and caustic soda is prepared and dissolved in about ten
times its weight of hot water. The moulds or ohjects are either
coated with, or immersed in this solution. By this procedure the
color of the object is not affected, it is rendered impervious to
moisture, and permits the object to be washed, even with luke-
warm soap water, since stearate of potassium is only soluble in
hot water. Soap water is entirely superfluous for washing gyp-
sum casts ; warm water is all that is requisite. Ordinarily, moulds,
ete., are cleaned of dust and Cirt by means of soap water. This
removes the dirt, but leaves, in its place, a film of soap, which
most readily collects and retains dust. This same difficulty is pre-
sented by gypsum that has been impregnated with a solution of
alum and stearine. A coating made with a solution of stearate
of alumina in benzole behaves in a similar manner. The gypsum
can also be made impermeable to water by saturating it with a
solution &f oleic acid in benzine ; this should be but slightly
colored and oxidized. This solution is to be applied to the object
when cold, and in such quantity as to completely saturate the
gypsum. These objects are not to be cleancd with soap water,
since this would take up the oleic acid, but should be wiped with
a cloth, moistened with the acid. The first described method
gives the hest results, and is cspecially to be recommended in
voluminous castings.—D. Ind. Zritung, ic, 82,

—— e — I — - —

WerAKNESS OF OLD AGE.—Men of age object too much, con-
sult too long, adventure too little, repent too soon, and seldom
drive business home to the full period, but content themselves
with a-mediocrity of success.—Lord Baeon.
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THE ILLUSTRATED FAMILY FRIEND.
TEE FAMILTY FRIEND.

This part of the Macazive, for the future, will be devoted to instructive domestic reading for the Home
(Yirele, such as Sporr PLEasiNg Stories, DrawiNg, Music, Boraxy, Narvrarn History, Porvrag GaMes, and
amusements for the boys and girls, NegpLe WoRrK, AMATEUR MECHANICAL Pursurts, and all the elements of
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: THE UNITED STATES TORPEDO STEAMER ALARM.

i Wiiile, in preparing for the wars of the future, foreign nations

{ hnve bestowed chief attention upon immensely costly experi-

{ ments on guns and armor, here, in the ('nited States, the prin-
cipal aim has been the perfection of the torpedo system. An
admirably organized and thoroughly equipped torpede school for
the navy has for several years heen in existence in Newport, R. 1.
The work which there is done is not published, but many of
its results are of great importance. There is also au army torpedo
station at Willet’s Point, L. I.  We have also constructed one
torpedo vessel which is probably the most formidable craft afloat
(not excepting the Italian ironciads with tReir 100-ton guns),
and in time of war will form the model for a fleet of like steamers.
This vessel is the Alarmn; and in the annexed engravings we
represent all that we are permitted to make publicly known
relative to her contrnction.

The Alarm, we should premise by explaining, does not fight
according to any established rules of mnaval tactics. Having
sighted an enemy—say at night —her compound engines drive
her head-long at him at the rate of 15 knots per hour. As she
nears him, the immense electric light on her bow flashes out its
glare, blinding her adversary to her own hall (which is already
sunk so low that her deck is but three feet above the sea), while
displaying his every proportion. The roar of her 10-inch gun, as
it hurls its buge shot or shell into the attacked vessel, is followed
hy the erash of the bow spar torpedo striking the doomed - craft
thirteen feet below thy water line.  Then, perhaps after a mo-
mentary check due to the torpedo recoil, the Alarm plunges for-
ward, driving her immense ram into her adversary’s crushed
side. As she swings hroadside on to her foe, another torpedo
spar shoots out from her side, and another torpedo is exploded
under the unguarded bottom of the enemy ; while the machine
guns on the torpedo boat’s rail keep up a deadly fire of thousands
of bullets per minute, sweeping her opponent’s deck:. We need
scarcely a}id that the Alann is a disagreeable craft for a heavy
ironclad (one like the Vanguard, for instance, which went down
like a shot on heing slightly rammed) to encounter. She is well
provided with defensive means, but of these we shall write further
on.

An excellent idea of the shape of the Alarm may be obtained
from the large illustration, Fig. 1. Her length is 172 feet, of
which 32 feet is snout or ram ; her beam is 27 feet 6 inches, and
she draws 11 feet of water, displacing about 700 tous. She is
built of thoroughly tested charcoal iron, aund on the Kuglish
bracket plate system : that is to say, she has really a double hull,
one shell being constructed inside the other. Within the outside
shell three longitudinals of great strength run the entire length
of the vessel, and are connected with bars running in a horizon-
tal dircetion by brackets. The ditferent sections can be entered
through man-holes so that a person can pass from stem to stern
between the inner and outer ‘vessels. These compartments are all
watertight, so that, in event of a leak, only one section could
fill. The whole interior of the vessel is also built in compart-
ments which may be hermetically closed, so that, in case of rup-
ture of both shells at any point, it would still be impossible to
fill the entire ship with water. The side plating is not thick, as
it is not intended as armor, the vessel, as already explained,
being glmost wholly submerged while in action.

In order to attack an enemy suddenly, and to pursue him in
case of flight with success, and also to be possessed of a very
necessary mode of self-protection, it is evident thata vessel such
as the Alarm requires not only the means of speed, bat of hand-
ling her with the utmost readiness. The theory is that she is
alwauys to meet her adversary bowson ; and as her most formidable
enemy is the ram, she must be able to turn in so small a space
and so quickly that it would be impossible for her to receive a
fair broudside blow. This is effected hy the total abolition of a
rudder, and by steering her with the same apparatus which pro-
pels her, the Fowler whecl, which is represented in Fig. 3. The
wheel turns ou a vertical shaft ; and its paddles are feathered by

I a practical domestic education ; also (+arprNING and ARCHITECTURAL Nortes.

an eceentric cam in such a manner that) at one part of their revo-
lution, they have a pushing and drawing action on the Wa'tcr
while at another part they present only their edges. The d(-vice,
in fact, is simply a feathering paldie wheel, tur?xed ]mrizor;tall)”
instead of vertically. By suitably turning the cam wheel, which
is done from the helm, the feathering of the paddles is ca’u%ed to
occur at different points ; and in this way the ship may be turned
or rather her stern twisted, around as if on a pivot. At the s-amé
time, by suitably adjusting the paddles, the vessel goes afmnd
or backs, the engine meanwhile minnine always ir: the same
direction. °

The steering is accomplished from the wheel house located aft
on the deck, an interior view of which is given in Fig. 2. By
means of the hand lever, shown beneath the wheel stﬁ;tm is ad-
mitted to the little engine which works the cam th’at adjusts the
paddles. Then, by turning the horizontal hand wheel in >either
direction, the helmsman controls the movement of the cam as
desired. ~Just above the wheel is a dial with a pointer. “which
enables him to note the exact position of the paddles m:d so to
place them as ordered. This contrivance shocks the feelings of
ancient tars ; for with the advent of the machinery the tgime'
honored hand wheel and the yells of ¢ starboardy” “port, "’
¢ steady, ” ete., to the helmsman, disappeared ; anh in Ilieu’of
the latter orders, the pilot quietly remarks ¢ sixteen, ** ¢ ten,”
“ two, " or other proper numbers on the dial, in ,accordén’ce
with which the man at the wheel places his pad(,lles.

Inside the wheel house (which may or may not be used in
action as desired, as all its appliances are duplicated below deck)
are devices for communicating with the men working the big
gun in the bow, F_’ig. 3, or those managing the torpedues. Fo?
instance, on nearing an enemy, the captain would press a certain
button. A signal sounds as the gun, meaning ** cet ready:” a
bell then riugs in the wheel house, meaniu;?thabt the order is
understood. At another signal, the gun is fired. Then another
button pressed sounds a bell in the portion of the ship where
the torpedo spars are located ; and at once those in charge run
out the 'deslgna.ted spar.  Fig. 6 shows the spar, which is along
hollow iren cylinder lying on its supports between decks. Its
ogcboargl en@ rests in a kind of an electric fuse, also show"n in
Fig. 6, is adjusted, so that its platinum wire will become white
hot, and so fire the torpedo wheu the current passes. To the
cradle in which the torpedo spar lies are attached heavy tackles
hooked to the bt.*ams overhead, so that the spar can be tilted to
ditterent angles in order that its extremity, when pushed out,
may be at a greater or less depth under water. The valve through
which the spar passes through the side of the vessel is so conn'
structed that no water can enter during the protruding of the
spar. The latter operaticn is effected by a tackle brougﬁt to &
steam winch provided for the purpose. The side spars are 18 feet
and the bow spar 35 feet in length. On receiving the signal above
noted, the men below affix the torpedo and run out the spar. If
the vessel to be attacked has torpedo guards out (heavy nettings
of rope sunk down to keep torpedoes at a safe distance from the
b.ottom), an ingenious mechanical contrivance on the torpedo
signals that fact, and the person stationed at the exploding wire
does not press the key. The Alarm then tries to break or push
througvh the obstruction, and her success is announced by the
same signalling arrangement. Then the impact of the torpedo
with the vessel’s hull is announced, and then the captain, in the
wheel house, touches the key, and the explosion fellows.

The firing may be done either below decks at the place where
the torpedoes are pushed out, or from the wheel house. In both
laces, electric machines are located which may be set in action
by the ship’s engines.  Fig. 4 represents the firing keys in the
wheel house ; and in Fig. 2 the electric machine is indicated.
By pressing one of the keys in Fig. 4, connection between the
torpedo with which it communicatesand the electric apparatus
1s at once established. The gun in the bow, Fig. 3, is mounted
o au ordinary naval carviage, and is manmnvr;i by its tackles :
being carried to a steamn capstan, which is also used for hoisting

e e
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::gﬁ‘l“ Shot and cartridges are whipped up from below by a

aCrOSZ ?ttachofi to a carriage which travels on the horizontal bar
irect] TOm Tail to rail, so that the charge can be easily swung
ire /ﬂ) n view of the muzzle. The gun, when run out, points
oetly ahead, as the large engraving indicates.

'¢ engines of the Alarm, a diagram of which we give in Fig.
> Are of the compound variety, with four cylinders, the condenser,
(‘):Iine&ng Placed between them. There are two high pressure
Press ers, B,.dlamcter 20 inches, stque 30 inches, and two low
C\'linulm cylinders, C, 38 by 30 inches. The low pressure

~ead( °rs are jacketed. Short connecting rods from the cross-
hms ﬂT‘G. attached to two bell crank lgvers, E, which have a
to t}:" of 27 inches. The crank connecting rods, F, are attached
in 1] ¢ other ends of these bell erank levers and to a common pin
inchlpe dl'l'v‘mg crank, G, which 1.atter crank has a throw of 15
the 8. The valves (not shown in the engraving) are on top of
inte ¢ylinders, and are operated by eccentrics working on an
o drmedngtte shaft, which is actuated by levers;from the cross-
for t“;. No links are fitted to the valve gear of these engines,
rey 1€ reason, already stated, that the<engine need never be
rsed.  The propeller shaft, H, is, of course, vertical.
peml;(‘ air and circulating pumps for the condenser are inde-
2 ent. There are four cylindrical tubular boilers, with an
8Erecate heating surface of 4,600 square feet.
cav Question of how the Alarm herself would fare against the
litilvy guns of a modern ironclad at close quarters is really of
¢ Moment. As we have shown, it would,require several hard
\t8 delivered in a number of different places to cause her to sink.
o loEr vulnerable parts are entirely submerged, and any injury
at "‘ir' engines, etc., must come through her steel-plated deck,
con“ Mch 1o projectile can be fired other than at a sharp and
to Sequently disadvantageous angle. Probably a second torpedo
o ™ the Alarm would not be necessary to insure the destruction
“,ha.“V war vessel now afloat. At the distance under water at
ich she explodes her mines, no plating is ever affixed to
Yesels; and the crushing-in of their timbers must inevitably
follow the explosion. 1f the torpedo boat should become fastened
1n hey enemy and go down with her, or succumb to a near fire,
Y€ loss would not be on our side. Lives are to be lost in war
1 any eyeng ; and if, by the sacrifice of a torpedo vessel costing
& couple of hundred thousand dollars, we ever sink a great iron-
cla Worth a million, the lite mission of the former craft may
Well be deemed as fulfilled. ]
Do e Alarm was built according to designs prepared by Admiral
a a¥id D. Porter. She is an admirable sea boat, rising lightly
nd buoyantly to the largest waves. Her ventilating arrange-
;nents are excellent, and the quarters of both officers and men
€Markably large and commodious. Her present commander is
®utenant Frederick H. Paine, U. 8. N., to whom we are in-
€bted for the greater part of the facts here presented.
—Scientific American.

atﬁf NEW industry, extracting tannin from sweet fern, has been
it“}ted‘m Hancock, County Maine. From a ton of sweet fern
a 813 said that a barrel of extract tannin is made, worth $22,‘ and
tho 8 barrel of second quality, worth $7.50 per barrel. From
¢ alder, one cord will make one barrel, worth $20 ; while from
¢ hemlock bark one cord will make a barrel of first-class ex-
Tact, worth $20. )

BLACK]NG FurRNITURE.—Boil 4lb. of chip logwood in two
Quartg Qf water, add 1oz. of pearl ash, and apply it hot to the
i°"k With o brush. Then take 3lb. logwood, boil it as before
eo W0 quarts of water, and add }oz. of verdigris and $oz. of
Wit)ll)em?' Strain it off, and put in 3lb. of rusty gtegl ﬁl}ngs;
With this go over the work a second time. Oil of vitriol diluted

Water, and applied with a brush, makes a good black stain.
Avv
Bieg, o
f?r n

NIUM.—In a paper on the uses of this metal, Dr. R.
“Tmann states that aluminjum bronze is used in this country
on "aking the large preserving pavs used by wholesale confec-
ey @0d that aluminium is recommended as an alloy in type
in ta . Lango, in Glashiitte (Saxony), employs an ah'mmmm alloy
ady € manufacture of watch sgrings. The new springs have phe

aa“t‘{gf‘ over the old in not being subject to rust, in not heing
al ({)gnet_lc, and in possessing greater hardness and elasticity. An
ery of an 100 parts aluminium and five silver can be worked
A Fl"lre aluminium, but is harder, and takes a })eautllul polish,
ag O?d."y of five parts aluminium and 100silver is almost as hard
Wety] inary silver, but has the advantage overit of containing no
eolog which is of a poisenous nature, or which can effect a dis-
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SAWS FOR HOT IRON,
(Se page 153.)

In the ready working of iron and steel, and to reduce the
manipulation of these metals to simplicity as well as expedition,
it has long been found necessary to adopt some system of cut-
ting, apart from the slower processes with hammers and sets. To
obtain this desideratum various expedients have been tried, the
most modern and generally accepted being the circular saw, and
this has proved successful. The operation of cutting, say a bar
of irvon or steel, now much resembles in outward appearance the
same process as applied to wood, but in the construction of the
machine for this purpose it is requisite particularly to ensure ac-
curate balance and steadiness, combined with simp{icity, strength
and speed. Of recent improvements in this branch of tool-
making we believe the saw manufactured by Messrs. B. & S.
Masiey, of Manchester, presents a good sample, and it ap-
pears to be eminently fitted to fulfil in a high degree all the
requirements which could be expected from such an aid.

"¢ give an illustration of the saw for hot iron supplied by this
firm, from which the nature of the implement will be at once
seen. It is claimed for this saw that a red-hot bar of iron or
steel of ordinary thickness can be severed nearly as quickly as
wood, and with almoust equal ease, any bar up to a diameter of 6
inches, and of any form, being cut at a considerable saving of
time, material and labour. The piece of metal to be operated
upon is laid upon three bearers, seen at the left of the above
illustration, and the table containing them is moved to or from
the saw by means of a quick-threaded screw. The construction
of the whole machine is strong, and, as may be seen, exceedingly
simple, and one of the self-recommendatory features is that

skilled labor is not rc%uired to take charge of the work. Toan !

engineer or smith such an adjunct would occupy a convenient
place in the work-shop, and the saw is well worthy of attention.

—————-——

WHOLE 0X SOUP.

In Australia, where the horned stock has increased of late in
a more rapid ratio than the population, the supply of meat is
much greater than the demand; and at the present time the
price of cattle is commonly quoted ‘‘at boiling rate ;” that is,
the animals will fetch no more from the butchers than can be
realized for their hides, horns, hoofs, tallow, etc., for exporta-
tion. In large establisments devoted to preparing these utiliza-
ble portions of the bullock, there was of course an immense
waste when the ox went into the melting pot ; but this loss is
now in a great measure avoided by boiling the animal at once
into soup, or concentrated extract of beef. After the head, hcrns,
hoofs, etc., are removed, the meat is cut into convenient sized
pieces and conveyed to immense steam-tight double cylinders
capable of holding upwards of fifty bullocks at a time. In seven
hours, during which they are subjected to a pressure of steam
of 15 lbs. per square inch, the bones and meat are reduced to a
pulp. The steam is then condensed, and the tallow, which floats
on the surface, drawn off. The pulp is removed and placed in a

owerful press, which squeezes out the soup. The latter is,

owever, not yet sufficiently concentrated ; and to render it so,
it is placed in a peculiarly constructed boiler, there reduced by
evaporation, and finally run off into bladders. When cold, the
essence is semi-transparent, of a rich reddish brown color, and
sweet to the smell and taste, almost like confectionery. A whole
bullock, after being thus treated, yields but 20 1bs. of soup.

e ——— e

BEEF-TEA.—Dr. Christian says that *‘ every one will be struck
with the readiness with which certain classes of patients will
often take diluted meat-juice and beef-tea repeatedly, when they
refuse all other kinds of food.” This is particularly remarkable
in ““ cases of gastric fever, in which,” he says, ‘‘little or nothing
else besides beef-tea or dilused meat-juice’”” has been taken for
weeks or even months, ““and yet a pint of beef-tea contains
scarcely one-fourth of an ounce of un{thlng but water.” The
result is so striking that he asks, “ What is its mode of action ?
Not simply nutritent ; one-fourth of an ounce of the most nutri-
tive material cannot nearly replace the daily wear and tear of
the tissues in any circumstances. Possibly,” he says, ““it belongs
to a new denomination of remedies.”” It has been observed that
a small quantity of beef-tea, added to other articles of nutrition,
augments their power out of all proportion to the additional
amount of solid matter. The reason why jelly should be in-
nutritious and beef-tea nutritious to the sick is a secret yet un-
discovered, but it clearly shows that careful observation of the
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tion of the silver. sick is the only clue to the best dietary.
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ADMIRAL PORTER'S SYSTEM OF TORPEDO WARFARE.

Fig. 8.

ADMIRAL PORTER’S TORPEDO SPAR.
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EDWARDS' PATENT SASH FASTENEBR.
(See page 153.)

The accompanying illustration shows an ingenious device for
securing wingow-sashes. The barrel fixed upon the lower sash
contains a gpiral spring acting upon the rod carrying the thumb-
nut a and the T-piece at the opposite end, which, in closing the |
window, slides over the pointed paits of the hook, catches on the
upper sash meeting rail, and prevents the opening of the window,
except by pushing the thumb-nut @, which can on'y be done
from the inside. When the window is closed the nut' a may be
screwed up, and the two meeting rails brought into firm contact,
80 as to prevent shaking and draughts. The little hinged piece
shown between the two vertical hooks is a very neat device for
holding the T-piece out of the hooks while the sash is being
lifted. The nut « is unscrewed, and the bar carrying it and the
T-piece é)ushed forward, when the latter catches over the hinged
flap, and moving upwards with the raising of the sash holds the
T-piece until it has passed the hooks.—Iron.

B&
SAW FOR HOT IRON.
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THE ¢ CHALLENGER * EXPEDITION,

At the Literary Institute, Edinburgh, Mr. John Murray, of
the ““Challenger,” gave, last week, a lecture on the results of
the cruise of that vessel. After explaining the objects of the ex-
pedition, and describing the elaborate apparatus with which the
observations were carried out, the lecturer gave a picturesque
narrative of the cruise, with notes, historical, physical, biologi-
cal, of many places visited. He then proceeded to give an
epitome of results obtained from the observations. It was, he
said, a curious coincidence that the highest mountain was just
about the same as the greatest depth of the ocean. The average
depth of the sea was, however, very much greater than the
average height of the land above its level. Through the At-
lantic there ran a great submarine ridge at an average height of
two miles, while on each side the trongh was from three to four
miles deep.  The Pacific, instead of being a shallow ocean, as
had been supposed, was very much decper than the Atlantie,

and great depths were found round coral islands, which pre- '
The greater .

viously were believed to rise from shallow water.
part of the bed of the ocean was filled with water below 40°, and
although the surface of tropical and sub-tropical seas was warm,
the bottom, even at the equator, was ice-cold. This cold water
came from the Arctic and Ant-arctic Seas, but chiefly from the
latter—wholly so in the case of the Pacific. The cold water
slowly flowed northwards to supply the place of that carried

away by evaporation and strong currents produced on the surface :
The saltness or specific gravity of the

by prevailing winds.
ocean was found to be greatest in regions where winds were con-
stantly blowing over its surfaces; the water became less salt
where coasts or accumulations of ice were approached. Natural-
ists had long recognised a strong similarity of the animals of the
coast of Africa and the West Indies, and supposed that at one
time a great contineut had existed between those points. He
thought an explanation would be found in the equatorial stream
carrying larve, &c., across from Africa to the American coasts.
Everywhere they found life in the greatest abundance and variety,
the kind being determined in any locality by the physical con-
ditions of the ocean. For instance, where they had warm and
salt water, organisms which secreted carbonate of lime abounded,
such as the foraminifera ; where the specific gravity of the water
was low, they had organisms which secreted silica, as radiolaria
and diatoms. There were no barren regions, as the older
naturalists supposed. When they sank their tow-nets a mile be-
neath the surface they frequently found creatures which before
the expedition were unknown to science. Having described
several of the new silicious sponges, corals, shrimps, crustaceans,
and crinoids, Mr. Murray directed special attention to three new
forms of fish. The first was a salmon-like creature, with long
pectoral rays or filaments which arched over the head, presenting
& curious resemblance to corals and crinoids. The second was &
black fish, got in the Atlantic at a depth of three miles, with a
long filament arching over the head, the extremity being highly
phosphorescent. The third was long and eel-like, with no eyes,
but a large phosphorescent organ on the head. The lecturer
next described the floor of the ocean, and the deposits now form-
ing there. Along the shores of great islands and continents the
detritus from rivers and coast lines was forming deposits closely
resembling the sedimentary rocks of geology. But when they
passed 200 miles out into the open sea, they found a different
state of things. In depths less than 2} miles, in temperate and
tropical regions, the bottom consisted of the shells of foramini-
fera and molluses, which had lived on the surface and sunk when
dead to the bottom. Farsouth in the Antartic Ocean, where the
specific gravity of the water was low, the foraminifera were lar-
gely replaced by organisms which secreted silicious skeletons
such as diatoms. In the middle and western Pacific there were
large areas where the bottom was composed of radiolaria. By far
the largest deposit, however, was that of red clay, composed of
pumice stones disintegrated by the carbonic acid in the sea
water. This clay was always found in depths over 2} miles.
Little spherules of native iron were also got from the bottom,
and these were believed to be the remains of meteors. The
observations went to show that the present great ocean basing
had ever been great ocean basins, and, he thought, also that
the great continental areas had always been the areas on which
continents existed. Inp conclusion, Mr. Murray referred to
ghilosophical theories which the observations ot the expedition

ad exploded, and remarked that a foundation had been laid
from which all future expeditions must start.

THE ILLUSTRATED FAMILY FRIEND.
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AN ANACONDA.

An illustrious visitor from South America has arrived at the
Zoological Society's Gardens. He is one of the largest of the
Boaide: family known to our generation. He is an anaconda
(Euneetes murinur). This immense snake is now safely housed in
the snake-house under the parental.care of Holland, who las for
many vears so ably managed the snakes, poisonous and non-
poisonous. Our visitor, says Mr, F. Buckland, arrived at Liver-
pool in a large _box. Intelligence was given to M. Bartlett, who
proceeded to Liverpool to inspect him —a matter of considerable
(ll‘fﬁ(’,lllt)'. It will not do to buy an expensive snake of this kind
without a warranty. Snakes are very liable to canker in the
mouth. The gums get swollen and flabby and completely conceal
'thf teetl}, so that the beast cannot feed. Again, if snakes are
injured in the capture they frequently die in consequence. It
Was necessary to examine the snake as to these two points. Hav-
ing been shut up for several months without food and in the
dark, the anaconda was not in a good temqer. When the lid
was opened Mr. Bartlett caught him tight round the neck with

.both hands ; it was not necessary to open the mouth, as the sav-

age sna,ke.did that soon enough of himself, in true anger. A
moment’s inspection showed he had no disease of the gumns. It
was with some difficulty that Mr. Bartlett got his head back into
the box without letting out more than a foot or two of his body.
The anaconda has not poisonous teeth, but has great powers of
crushing. The box with the snake weighed over 2ewt. It was
with much dodging that the anaconda was conducted by two
keepers to his new quarters, where he at once retreated into a
bath of warm water from which as yet he has only emerged once
or twice, It is difficult to give the exact length of the snake, as
he is not to be measured with as much facility as a fathom of rope.
He is now lyiug in three parallel folds in his bath ; we know
the length of the bath, and we caleulate his length to be between
18 and 20 ft.—a tremendous fellow. It was impossibe to get a
tape measure round him ; but having measured lhis diameter in
his thickest part, we conclude that he is over 2ft. round the
body. At present he is thin, and his skin fits him very loosely.
It is hoped  that he will soon begin to feed. Mr. Bartlett has
ascertained that the last meal this snake had consisted of a
young peccary, the horny part of the hoofs having been discov-
ered in the stones at the bottom of the cage ; there are also the
hair of another animal which has to he &’iaguosed by microsco-
pists. This tropical American snake is also called the aboma.
The provincial name is £l trayo venado or the deer-swallower.
He rever interferes with men, although of course he will take
his own part ifattacked. It is greatly to be hoped that this magni-
ficent snake will in time [iv_;t an appetite and recover from his
travel-worn appearance. is color may be deseribed as buff,
with very dark markings on the upper parts. His companion
in the cage is a magnificent reticulated python (Ular sawa),
caught at Penang. He has been at ‘the gardens since August, 1876,
and has not eaten anything since he arrived. He shed his skin
on Sunady, February 25th, and is now most lovely to behold. It
would be impossible to described the tints of the new skin (a
splendid lacing of bronze, blue, gold, and black) except by say-
ing that they are quite as gorgeous as a peacock’s plumage. ——
English Mechanic,

A SILK-SPINNING FISH.

There is a mollusk—the pinna of the Mediterranean—which
has the curious power of spinning a viscid silk which is made in
Sicily into a textile fabric. The operation of the mollusk is
rather like the work of a wire-drawer, the substance being first
cast in a mould formed by a sort of slit in the tongue, and then
drawn out as may be required, The mechanism is exceedingly
curious. A considerable number of the bivalves possess what 1s
called a byssus, that is, & bundle of more or less delicate filaments,
Issuing from the base of the foot, and by means of which the ani-
mal fixes itself to foreign bodies. It employs the foot to guide
the filaments to the proper place and to glue them there ; and it
can reproduce them when cut away. The extremity of the thread
Is attached by means of its adhesive quality to some stone ; and
this done, the pinna, receding, draws out the thread through the
perfqratxon of the extensile member. The material when gathered
is wished in soap and water, dried, straightened, and carded—
1 l}). of coarse filament yielding ‘about 3 ozs. of fine thread,
which when made into a web, is of burnished golden brown color.
A large manufactory for this material exists in Palermo.

T ————

4 coop Waterproof cement may be made by mixing glue 5,

rosin 4, red ochre 2 parts, with a little water.
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CENTRAL AFRICAN HABITATIONS.
(See page 156)

Al

f‘—»vommander Cameron, R. N., whose famous journey across
i T]lca has proved so rich in valuable additions to our geograph-
ca kl}mvledge of a little-known portion of that continent,
g;l"es, In the record of his travels, the sketches from which the
w.ln’“x"‘l illustrations are made. Both represent discoveries which
w1 Lafford an excellent idea of the ethnological importance of a
study of the people of Central Africa and their habits,

1. 1 represents the curious village of Manyuema, where the
Xplorer found the houses arranged in regular streets, and the
Atter kept scrupulously neat and clean. The inhabitants,
am“’“gll cannibals, are much more civilized than their neigh-
0TS, and appear to be a conquering race which has enslaved the

Tlbes of the vicinity. They are skillful iron workers, and erect
Urnaces which show considerable inventive ability.

Uis well known that, in pre-historic times, whole villages
Were often constructed on piles, above lakes. Relics of these
dWellings have been abundantly found, belonging to extinct
Peoples representing all stages of civilization, from the age of
Stone down to the dawn of the iron age. It is not understood
Why the ancients adopted this form of habitation. Protection
f.m"f‘ hostile tribes, safety from wild beasts, and convenience in
h“’h“lg, have all been suggested ; but there are reasons which
&0 to show that none of these explanations are entirely satisfac-
tory. Commander Cameron has found the same sp:cies of dwell-
INgs in use on Lake Mohyra, in Central Africa, and in Fig. 2
One of the huts is represented. The inhabitants are excellent
SWimmers, and, although provided with beats, frequently take
0 the water in preference to using them.

The lake dwellings of which our engraving gives a specimen
are to be found in all parts of the world. The oldest known are
in Switzcrland, and in that country they have been thorouihly
Xplored. They are of two kinds, those built of fascines and those
built oy piles. Those of fascines were commonly used on the
Smaller lakes of Switzerland, and wherever the bottom was too
80ft to hold a mass of piles firmly ; those of piles were built in

€eper water, where the waves would sweep away a foundation
f fascines. Lake dwellings as old as the stone age are found in
Some purts of Russia, and in Borneo and the Malay archipelago,
s well ag in Africa. Herodotus mentions them on Lake Prasias,
1 Thrace ; and as these were connected with the shore only by
A single narrow bridge, the inhabitants were enabled to d&fy the
troops of Darius. KEach family occupied one hut, and caught fish

Yy 1‘-"tting a basket down through a trap door.—Scientific

merican,

— et —— -

MIGRATION OF BIRDS—WHAT GUIDES THEM ?

Now, the question will be asked, ‘‘How are birds guided
Jpou their journey #* It is hard to answer. Naturalists know
89'ﬂcthing about it, but very little indeed. We know that many
Ofl,“lS, the geese for instance, put themselves under the direction

' @ leader, and we know that this leader is an old bird which
ads made the journey often before. Many birds are hatched so
te In the season that they are too young and feeble to make
Of’ Journey at the time their friends start for the south. There-
"‘_E, they are left behind, and, although they soon grow up and
éliﬁome strong enough to migrate, they do not know the way,
oy as there is no old bird to show them the path, they are
Olipelled to stay through the winter, and live upon such food
i‘;‘yl‘dre able to find. We see from this that the journey is not
necetted merely by instinct, but that some experience is also
a \:s.sa,ry ; for, if it were not, young birds could find their way
ge ell as old ones. Then we can not understand how it is that
J;&e become confused and lost in stormy weather, unless we
,0‘”0 that they find their way by memory of the landmarks.
in ?;ne who watches a troop of swallows, when they are prepar-
o §er0b1‘eave. us in the fall, can doubt Ll}at tae kl;gwleglge of the
nea irds Is very important. As the time for migration draws
in thv:qe b}rds gather in large flocks and spend seveml'days
inop epal‘mg'tor the journey. They keep up an incessant twitter-
“;it;: 8-'lld otten start off for a short flight in order to try their
%o 5-“1,1 when at last they have learned the surrouud!ng country
theye that they will have no difficulty in recognim}g it when
ale dﬂ*tum, they mount into the air together, at a signal from

24T, and begin their long voyage to the south.

b “ee:?? noisy consultations and preliminary ﬂights would not
those Ltisury if the migration were entirely due to instinet ; and
hat LW 0 examined the subject the most carefully, conclude
oth instinet and experience have part in it.—8¢ Nicholus.

THE ILLUSTRATED FAMILY FRIEND.
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MUSHROOMS.
(See page 156)

To those living in the neighborhood of forests in Kurope,
especially in France, mushrooms form an important item in
domestic economy. Being among the most nitrogenous articles
of diet, they well deserve the name of ‘¢ vegetable meat,” which
has been bestowed on them. We publish herewith engravings
of three kinds of edible mushrooms, all well known in France,
and which might be more generally introduced here to the great
satistaction of American epicures. The first is the wmorille
comestible, the botanical name of which is Morchella Esculenta ;
the second is the plant. The stalk and the upper part correspond
to the fruit, as their function is simply to carry the spores.

There is one fact which should be remembered by the lovers of
mushrooms, which is that locality has much to do with the flavor
of these fungi, and even with their fitness for food. The Agaricus
Campestris, the common mushroom of this country and Englind,
is rejected in the markets of Italy as unwholesome ; while the
chantarelle, a highly prized rarity in England and a favorite
species in France, whicﬁ is represented in Fig. 3, was not relished
when found in North Carolina by Mr. Curtis. This writer states
that he ate of 40 different species of fungi gathered within two
miles of his house, and that he found 111 kinds in the State.

HEALTH AND MARRIAGE.

The Sanitarian takes strong ground that marriage, at the
proper time, is favorable to health and long life. By the sta-
tistics of M. Bertelon and others, in a discussion of the subject
before the French Academy of Medicine in 1871, from 25 to 30
years of age, married men die at the rate of 6 ; the unmarried 10;
and widowers at 22 per 1,000 annually. From 30 to 35 years,
the deaths among the same classes Tespectively are 7, 11 and
19} ; from 35 to 40, 7%, 13 and 174 per 1,000, and the same
favorable conditions to the married continue at greater ages.
But married men aged from 18 to 20 die as fast as men from 65
to 70.

Among women marriage is not quite so favorable as among
men. KFrom 30 to 35, wives die at the rate of 9 and spinsters 11
per 1,000. Under 25 the mortality of wives is a little greater
than among single women. After 40 years of age, the longevity
of married women is much greater than that of the unmarried.

The probabilities of life in this connection are — a man of 25
who marries has an expectation of 40 years’ married life ; if he
does not marry, his expectation at that ageis only 35. A woman
who marries at 25 may expect to live until she is 65; if she
remains single, to 56 years of age. Widowers and widows are
nearly as badly off as those who do not marry.

.o

Rarip SysTEM OF PLASTERING.—By the use of this system,
the lathing and two coats of plastering, with lime and hair, give
lace to large slabs fixed to tge joists, which form the body of
the ceiling at once. The edges of these slabs are bevelled reverse
ways, and fit into each other so that the stopping cannot be
shaken out. The faces of the slabs are made rough, and the
whole receives a thin finishing coat of cement or stucco, which
effectually conceals the joints, and produces ceilingS of good
appearance. By this means no time is lost in waiting for drying ;
and the annoyance of dirt and rubb'sh caused by mixing and
using lime and hair is entirely avoided. The manufacture of the
slabs may be briefly described. A sufficient quantity of plaster
and fiber is mixed with glue-water ; half of this, while in a plastic
state, is spread evenly upon a plate-glass bench, with edges
raised three-eighths of an inch, beveled. A sheet of strong open
canvas is then stretched tight across, and wrapt round two laths
which are embedded in the two edges of the slab. The object of
having these laths is to tighten the canvas, and to stiffen the
edges of the slabs in their span from joist to joist. The remain-
ing portion of the plaster and fiber is spread evenly upon the
canvas, which then remains firmly embedded through the centre
of the slab. A bass broom is then passed over the face of the
slabs to form a ‘“key” for a finishing coat. When sufficiently set,
the slabs are removed from the bench, and exposed to the air to
dry. These slabs are two feet six inches wide, of sufficient length
to reach across four joists, and are secured to the joists by dri-
ving 14 in. zinc nails through the laths before mentioned, and
about four inches apart, along wherever the joists come. The
joints are then roughly stopped with cement, and the whele
receives a thin “‘setting” or finishing coat of cement or “‘stucco,”
as in the ordinary way. The system certainly has its advan-
tages.—Builder.
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CENTRAL AFRICAN HABITATIONS.

Fig. 2—AFRICAN LAKE DWELLING.
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. This part of the Magazing, for the future, will be devoted to instructive domestic reading for the Home
Circle, such as SHORT PLEasiNg Storizs, Drawing, Music, Boraxy, Narvrar History, Pororar Games, and
dMusements for the boys and girls, NEEDLE WoRK, AMaTEUR MECHANICAL Pumsuirs, and all the elements of
& practical domestic education ; also GARDENING and ARCHITECTURAL NOTES.

FLORAL CULTURE.

BOCCOI?!A.—Nat. Ord. Papaveracem. Linn.—Dodecandria
on0gynia.—Ornamental foliage plants for single specimens or
ﬁ;‘;ﬁl’s on lawns. Bocconia Japonica, a Japanese variety, nearly
Pl‘ody, forms a bush-like growth from four to six feet in heighf,
ve ucing racemes of bloom from two to three feet in length ;
Ty effective during late Summer and Antumn months.
PCXIISCAR.IA.~NM. Ord. Caryophyllacex. Linn.—Decandria
langgyma.—fi genus of remarkably pretty, profuse-flowering
ord S, producing a striking effect in_beds, ribbons, or mixed
€18, grow freely in good garden soil. Hardy annuals.

Li}VALI»FLOWER (Cheiranthus Cheiri.)—Nat. Ord. Crucifer.
.~ Tetradynamia Siliguosn.—The flowers of the Wall-

Briza MAXIMA.

‘ i
WALLFLOWER, DOUBLE.

S1irA PINNATA,

flower are deliciously fragrant, and greatly prized for bouquets.
In the Spring garden they are indispensable for filling beds,
making groups, and forming ribbons; the large massive con-
spicuous spikes of the double German varieties have a charming
¢ffect in beds and lines ; while the more bushy, compact growt
{and profuse blooming of the single Wall-flowers render them
exceedingly attractive, and most valuable for Spring gardening.
They require the same treatment as German stocks. Half-hardy
| perennials.

Briza MaxiMa (Quaking Grass.)—Large, a most beautiful
variety ; one of the best. Hardy annual.

Strra PINNATA (Feather Grass.)-——One of the finest of the
ornamental grasses ; the seed, being slow to vegetate, should be
started in a hotbed. Hardy perennial.

2 * -

NOSA,

SANVITALIA
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MISCELLANEA.

New Fisn.—An ichthyological discovery of the utmost im-
portance has lately been communicated by Prof. W. Peters to
the Royal Academy of Science of Berlin. This is a second genus
and gpecies of the wonderful order of Leptocardii, or brainless
fishes, the so-called invertebrated vertebrates. This order, which
some naturalists rank as one of the primary divisions of verteb-
rata, has hitherto been known to be represented by the single
genus dmphiozus, which comprehends the various supposed
species of laucelets. The new animal is closely related to the
«Amphioxus, but wants both caudal and anal fins, and has, in-
stead, a high dorsal fin. The Epigomethys cultellus, as the
creature is called, was dredged in eight fathoms, near Peale
island, Moreton bay, Australia.

INsEcT NERVEs.—The nervous system of the Hymenoptera
(bees, wasps, ants, sawtlies, ete.,) has been studied by E. Brandt.
He describes certain pedunculate bodies whose development, as
originally diseavered by Dujardin, corresponds with the degree
of development of the instinets and intelligence in the different
species.  Brandt's researches now enable him to prove that this
is the case also for the different sexes of the same species. Th.us
in the worker of the houey bee they are of immense size, while
they are slightly deviloped in the queen ani in the males.

WEIGHT 0F AN AtoM.—On the absolute weight ot_’ atoms, a
lecture experiment by J. Annaheim, is as follows :—Dilute solu-
tions of fuchsine were examined, and it was found that 0.00000002
gram. of the substance can be detected by the naked eye. If we
assume that in a drop of the solution there is one molecule of
fuchsine, and at least this amount must be present, the weight
of an atom of hydrogen would be 0.00000000059 gram. A simi-
lar experiment with cyanine gave similar results.

CEMENT FOR JOINING AMBER.—A solution of hard copal in
ure ether, of the consistency of castor oil, is suggested by Ph.
Rust for cementing amber. The carefully-cleaned surfaces of
fracture, coated with the solution, should be pressed together,
and retained in contact by means of a string wound around the
objeet, or in some other suitable way. The operation should be
performed as rapidly as possible, since the evaporation of the
cther impairs the adhesiveness of the cement ; so that all arran-
gemeuts for compressing the object should be made before laying
on the cement. A few days are required for the complete hard-
ening ofit. In repairing tlyltbvs,' as for pi{)es, any of the solution
happening to pass into the interior should be carefully removed
at once with a slender feather.

It is smd that in Tasmania there is an insectivorous plant
which eclipses anything of the kind known in this country.
The plant grows in the crevices of rocky ground, is about 6in.
in height, with a single vertical stem from which project one
or two dozen small foot:stalks, carrying small discs about 3in.
in circumference, fringed with tentacles. A sticky substance
exudes from the ends of the tentacles and filaments, which effec-
tually retain a fly and at once convey it to the centre of the
flower, which closes tightly over it, and, according to the report,
the fly is ““ digested.”

A coMPANY has been formed to raise the ¢ Vanguard,” and in
the event of success they are to pay the Government about
£30,000, as the latter will }l)robably decline to exercise their
option of purchase, for though a fine vessel she is of an obsolete
type. An improved diving dress, capable of withstanding a
pressure of 130ft. of water, has been devised, and the company
confidently predict the success of their operations.

A prin butted a train off the track of the Richmond and
Danville railroad, last Monday, near a bridge. The engine,
tender and six cars went through the bridge and the engineer
was killed.  Shortly after, the locomotive boiler exploded, and
the bridge and cars caught fire. The bridge was 600 feet and
was totally consumed.

THx mid-day meal should be light or delayed till the work is
done. Tntense brain work cannot go on at the same time the
stomach is strongly taxed in digesting food.

CoMPOSITION FOR Mirrors.—The glass is first covered with
a deposit of silver, platinum, antimony, or other metal, and then
coated with gum varnish ; on this the following composition is
poured : $oz. cyanide of potassium ; one quart water, nitrate of
mercury-—to saturation ; and sufficient acetic acid to give an acid
reaction ; and the whole diluted with five quarts of water. After
the lapse of half an hour the mercury has penetrated to the sur-
face of the glass, and by forming an amalgam with the metal,
gives a beautiful white lustre.—Ber. d. D. Chem. Gessellsch, per
D. 4. Paly. Zty., v, 146.
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DOMESTIC RECEIPTS.
MEcHANICAL POWER OF WATER. — Water is a purifier, a
cleanser, a dissolver and a mechanical power, and will run along
down an incline the solid ingredients of town sewage, with road

detritus—such as grit and silt—the moving power of water being
in proportion to the volume, the vertical depth and the gradient

down which the flow is directed. Flushing by volume and head,
artificially formed, will remove detritus from sewers of low
gradients, where accumulation may have taken place. A velocity
in the sewage of two feet six inches per second will remove any
solids likely to be pussed into drains and sewers,

WorrH KNowiNG.—We are assured that one pound of green
copperas, dissolved in one quart of water and peured down a
water-closet, will effectually concentrate and destroy the foulest
smells.  On board ships and steamboats, about hotels and other
public places, there is nothing so nice to purify the air. Simple
green copperas, dissolved in anything under the bed, will render
a hospital, or other place for the sick, free from unpleasant smells.
In fish-markets, slaughter houses, sinks and wherever there are
offensive gases, dissolve copperas and sprinkle it about, and in a
few days the smell will pass away. If cat, rat or mouse dies
about the house and sends forth an offensive gas, place some
dissolved copperas in an open vessel near the place where the
nuisance is, and it will purify the atmosphere.

PoisoNs.—For any poison, the most speedy, certain and most
freqm-ntl){ efficacious remedy in the world, if immediately taken
Is a heaping teaspoonful of ground mustard, stirred rapidly in a
glass of co]d.\\'.ztter, and drank down at a draft, causing instan-
taneous vomiting. Assoon as the vouiting ceases, swallow two
tablespoonfuls or more of sweet-oil, or any other mild oil. If
no ground mustard is at hand, drink a teacupful or more of
sweet-oil or any other pure-mild oil, melted hog’s lard, melted
butter, train oil, cod-liver oil, any of which protect the coats of
the stomach from the disorganizing effects of the poison ; and,
toa certaiu extent, by filling up the pores of the stomach (the
my uths of the absorbents) prevent the poison being taken up in
the circulation of the blood. Persons bitten by rattlesnakes have
drank oil freely and recovered. These are things to be done
while a physician is being sent for,

COFFEE A5 AN INVIGORATOR.—A correspondent of the London
Lancet, who owns a water-power mill, says: I am frequently
compelled, at this season of the Year, to have men working in
water even in frosty weather. [ find the following allowance
gives great satisfaction to the men, and we never have a case of
cold or injury to the men in any way : Kettle of coffee, made
with half sweet milk, halt water, three or four eggs, whipped,
poured into it when off the boil ; hot toasted bread with plenty
of butter of finest quality. Serve up this every two and a half
hours.  The expense is much less than the usual allowance of
whiskey, and the men work far better, and if eare is taken to
have the coffee, milk (cream is still better), bread and butter,
and especially the butter, of the very finest qnality, the men
are delighted with it. 1 am persuaded it would be worth while
totry thisallowance instead of grog. Giving extra grog gives
the men a notion that it is good for them, and perpetuate; the
belief in stimulants among workmen.

BrAvTY LIKE SUMMER Fruir.—Beauty is as summer fruits,
which are easy to corrupt, and cannot last ; and, for the most
part, it makes a dissolute youth, and an age a little out of coun-
tenance ; but yet, certainly, again, it it light well, it maketh
virtues shine, and vices blush.— Lord Bacon.

RieuTEOUS VENGEANCE.—Some one having urged Tasso to
avenge himself upon a man who had done him many injuries, he
said, *“ T wish to take from him neither his property nor his life
nor his honor, but only his ill-will towards me.” ~

ANTISEPTIC PROPERTIES 0F BI-CliRoMATE oF Porassa.—M.
Langeroy.ﬁnds that by simply submerging vegetable and animal
products in a solution of 1-1000 parts bi-chromate of potassa in
water, they are effectually preserved. Ifthe meat be kept in the
bath for several months it assumes a gutta-percha like appear-
ance, is so hard that medals can be struck therefrom.-— La
Nature, v, 142.

A NEw GaLvasic ELimest.—Dr. Robert Newmann has con-
structed a new galvanic element whose electrodos are respective-
ly of zinc and gilded lead. The liquid employed is not mentioned
by the Jowrnal Télegraphique. According to the opinion of the
constructor, the electromotive force of this element is twenty-five
%e}r cent. greater than that of Bunsen. The latter, according to

altenhofen, equals 1.67 Daniel.—D. 4. Poly. Ztg., v, 142.
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linI‘;IIiFiNCH BrEean.—Take nice rite, § 1b.; tie it up in a thick

to foy ”;l&'r glving it enough room for it to swell : boil from three

with 7r 1 ours till it becomes a perfect paste; mix while warm

Water bs. flour ; adding the usual quantities of yeast, salt, and

then g Allqw the dough to work a proper time near the fire,
1 divide into loaves, dust them in, and knead vigorously.

rmPAms Baker's Waite BREAD.—On 80 lbs. of the dough left
p0111n the previous day’s baking, as much luke-warm water is
thi Ted as will make 320 lbs. flour into a rather thin dough. As

pl:lls hag risen, 80 lbs. are taken out and reserved in a warm
Wax-c:)for next day’s baking. One pound of dry yeast dissolved in
\Z

whole | ater is then added to the remaining portion, and the

is € lightly kneaded. As soon as it is sufficiently *risen, ” it

in U}?de into loaves being placed in the oven without touch-
8 each other, so that they may be ‘‘crusted ” all around.

mi)YSl‘EPSL\ Breap.—The following receipt for making bread
viz _Pfgved highly salutary to persons afflicted with dyspepsia,
but“\u ({uarts 1.mbo}ted wheat meal'; 1 quart soft water, warm
suit, ItllOt hot ; 1gill of fr. } yeast ; 1 gill molasses, or not, as may
¥ ne taste ; 1 teaspoouful of saleratus.
as t]01 the sake of the industrious housewife, and not for bakers,
€y are supposed to know already, it may be well to state
an?lt 1:3:0 minutes’ ba.king will suffice for 1 1b. loaves and cakes ;
one 9 inutes additional fo? every lb. after the first for larger
a4 8. Thus a1 1b. loaf requires 4 hour, a 2 1b. loaf § hour, and
1b. loaf 1} hour.
rT"E SECRETs oF ViENNA BrEaD.—The proportions of Vienna
ead, confessedly inferior to none in the world, are : Flour 100
1 8. ;bWater and milk, 9 gals.; salt, 6 1bs. 4 ozs.; pressed yeast,
dlin S, 12 o0zs.  According to Prof. ‘Horsford, gond fresh mid-
o gs ﬂom: will compare favorably with the average Hungarian
S U used in Vienna. The fresh pressed yeast is obtained by
Co;’tﬂ{\mg the froth from beer mash in active fermentation. This
o dalns the upper yeast, which must be repeatedly washed with
wat Water until only the pure white yeast settles clear from the
dr e'r, ng soft, tenacious mass, after the water has been
ra“~n off, is gathered into bags and subjected to hydraulic
gof:]s:urg, until there remains a s.emi-soli{], somewhat brittle,
is tb 1-like substance, still containing considerable water. This
and € pressed yeast, which will keep for eighty days in summer,
"0 much longer onice. For use it should be fresh and sweet.
2in ]119 mixing is commenced by emptying the flour sacks into a
in 2- _med trough about 24 feet wide and 8 feet long, half round
Inil);)lm' Then with a pail holding about 5 gals., equal parts of
Aty and water are poured, and left to stand until the mixture
¢ AIns the temperature of the room, between 70° and 80° Fahr.
1S then poured into one end of the trough and mixed with the
sitre hand with a small portion of the flour to form a thin emul-
&n(il' The pressed yeast is next crumbled finely in the hands,
and added in the proportion of 34 ozs. to every 3 qt. of liquid,
th then 10z, of salt in same proportion is intermingled through
€ mass. The trongh is now covered and left undisturbed for
\vi‘;}f an hour, and after this the rest of the flouris incorporated
th the mass in the above-named proportions.
1 mass of dough, being allowed to rest for 24 hours, becomes
ooth, tenacious, puffed mass of yellowish color, which yields
dentation without rupture and is elastic. It is now weighed
m pound masses, and each lump is cut by machinery into 12
all bieces, each # inch in thickness. Of each one of these,
cheucorners are brought together in the centre and pirched to
doy 1’;‘/1 them. Then the lump is reversed and placed on a long
rea dg board for further fermentation, until the whole bateh is
Y for the oven. Before being introduced into the latter,
a‘;.“)lls are again reversed and restored to their original position
ar ljl‘llg. considerably inereased in volume, to be still farther en-
ngtl» 1n the oven to at least twice the size of the original dough.
pics “13) oven they do not touch each other, and the bnkin%loccu-
o about 15 minutes. To glaze the surface they are touched in
im Process of haking with a sponge dipped in milk, which besides
Parting to them a smooth surface, increases the brilliancy of

© Sligllty reddish cinnamon color and adds to the grateful
Toma of the crust. &

- ¢ —————

th;rl“_UMPu OF APPLICATION.—Few things are impractizable in
0selves ; and it is for want of application, rather than of

m .
®ans, that men fail of success.— Rochefoucault.

forTglE BEAU'TIFUL AND UseFuL.—The useful encourages itself ;

the be multitude produce it, and no one can dispense with it;
a eautiful must be encouraged ; for few can set it forth, and
MY need it. —Goethe.
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A NORWEGIAN TIMBER CHURCH.
(See page 160)

There exists in Norway, says the Building News, a series of
wooden churches of great interest to the antiquary. The subject
of our engraving is, perhaps, the most curious of thtem all.
Situated in the neighborhood of some of the wildest and most
romantic scenery in the country, it is of strange and fantastic
design, and the carved pinnacles at its angles give it the appear-
ance of a Chinese pagoda rather than a Christian church. The
building is*entirely of pine, the roofnd walls being covered with
tooth-shaped shingles, protected from the weather by layers of
pitch. It possesses nave, chancel, and apse, the roof of the latter
forming a most curious feature—resembling a large beehive. A
covered way, about 3 feet wide, runs all round the church. It is
believed to have been erected in the 11th or 12th century, and
the resemblance which the mouldings and capitals bear to
English architecture of that date fully bears this out.

e ——————
ABOUT KEROSENE OIL.

All explosions of petroleum lamps are caused by the vapor or
gas that collects in the space above the oil. When full of oil,
of course, a lamp contains no gas; but immediatelv on lighting
the lamyp, consumption of oil begins, soon leaving a space for
gas, wheih commences to form as the lamp warms up, and after
burning a short time sufficient gas will accumulate to create an
explosion. The gas in a lamp will explode only when ignited. -
In this respect it is like gunpowder. Cheap or inferior oil is
always most dangerous. :

““The flame is communicated to the gas in the following
manner :——The wick-tube in all lamp-burners is made larger than
the wick which is to pass through it. It would not do to have
the wick work tightly in the burner. On the contrary, it is
essential that it move up and down with perfect ease. In this
way it is unavoidable that space in the tuble is left along the
sides of the wick sufficient for the flame from the burner to pass
down into the lamp and explode the gas.

‘“ Many things occur to cause the flame to pass down the wick
and explode the lamp.

‘1. A lamp may be standing on a table or mantel, and a
slight puff of air from the open window or door may cause an
exploston.

“2. A lamp may be taken up quickly from a table or mantel
and instantly explode.

3. Alampis taken into an entry where there is a draught, or
out-of-doors, and an explosion ensues.

‘“ 4. A lighted lamp is taken up a flight of stairs, or is raised
quickly to place it on the mantel, resulting in an explosion. -In
these cases the mischief is done by the air movement—either by
suddenly checking the draught, or by forcing air down the
chimney against the flame.

““ 5. Blowing down the chimney to extinguish the light is a
frequent cause of explosion.

¢ 6. Lamp explosions have been caused by using a chimney
broken off at the top, or one that has a piece broken out, whereby
the draught is variable and the flame unsteady.

‘¢ 7. Sometimes a thoughtless person put a small-sized wick
in a large burner, thusleaving considerable space along the edges
of the wick.

‘* 8. An old burner, with its air-draughts slogged up, which
rightfully should be thrown away, is sometimes continued in use,
and the final result is an explosion.” -

The following is the United States standard for test of kero-
sene, as set forth in the law of 1867 :—

‘“ That no person shall mix for sale naphta and illuminating
oils, or shall knowingly sell or keep for sale oil made from
petroleum for illuminating purposes inflammable at less tem-
perature of fire-test than 110 degrees Fahienheit; and any
person so doing shall be held to be guilty of a misdemeanor, and
on conviction thereof by indictment or presentment in any Court
of the United States, shall be Eunished by a fine of not less than
$100 or more than $500, and by imprisonment for a term of not
less than six months nor more than three years. — Scientific
American.

BuckwHEAT CAKES. — *“ Mrs. B. 8.” ig troubled because her
cakes will not brown. The addition of a little molasses will
remedy the trouble—try a table-spoonful to a quart of batter.
Much depends upon the cooking. Many have the griddle too
cool, and the cakes are dried rather than cooked. It is useless
to expect light and good cakes unless the griddle is hot enough
to puff them up at once.
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BIRD-HOUSES THAT ANY BOY CAN MAKE.
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A NORWEGIAN TIMBER CHURCH.




