Technical and Bibliographic Notes / Notes techniques et bibliographiques

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

This item is filmed at the reduction ratio checked below/
Ce document est filmé au taux de réduction indiqué ci-dessous.

10X

Coloured covers/
Couverture de couleur

| Covers damaged/
___ Couverture endommagée

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

Cover title missing/
Le titre de couverture manque

Coloured maps/
Cartes géographiques en couleur

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

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

Bound with other material/
Relié avec d'autres documents

Tight binding may cause shadows or distortion
along interior margin/

La reliure serrée peut causer de I'ombre ou de la
distorsion le long de la marge intérieure

Blank leaves added during restoration may appear
within the text. Whenever possible, these have
been omitted from filming/

Il se peut que certaines pages blanches ajoutées
lors d’une restauration apparaissent dans le texte,
mais, lorsque cela était possible. ces pages n‘ont
pas été filmées.

Additional comments:/
Commentaires supplémentaires:

14X 18X

L’Institut a microfilmé le meilleur exemplaire qu’il

lui a été possible de se procurer. Les détails de cet
exemplaire qui sont peut-étre uniques du point de vue
bibliographique, qui peuvent modifier une image
reproduite, ou qui peuvent exiger une modification
dans la méthode normale de filmage sont indiqués
ci-dessous.

Coloured pages/
Pages de couleur

Pages damaged/
Pages endommagées

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

\/ Pages discoloured, stained or foxed/
Pages décolorées, tachetées cu piquées

Pages detached/
Pages détachées

\/ Showthrough/
Transparence

‘/ Quality of print varies/
Q::alité inégale de I'impression

Continuous pagination/
Pagination continue

includes index(es)/

Comprend un (des) index

Title on header taken from:/
Le titre de 1'en-téte provient:

Title page of issue/
Page de titre de la livraison

Caption of issue/
Titre de départ de la livraison

Masthead/
Générique {périadiques) de la livraison

22X

26X 30X

12X 16X

20X

24X 28X 32X




$2 BO

Price in Canada $2.00 per An.

Vol. 8.—No. 1.

United States

JANUARY, 1875.

NGINE OF DARLINGTON IRON-WORKS,

»
]




[R]

THE CANADIAN PATENT OFFICE RECORD

{lanuary, 1875

F“____ e St ettt it

ENGINE OF DARLINGTON IRON-WORKS.

The engine which we illustrate on page 1, is employed
to diive u 20-inch rail mill at ths Darlington iron-works, the
largest railway-miil mannfactory in England, These works
are built inaccordance with the principles enumerated in the
¢ Priuciples of Shop Manipulation for Engineering Appren.
tices "—that is to eny, the machinery is classed and fixed in
the order of the diffcrent processes 8o that the product of one
machine is at onco passed on to the next. This general ar-
rangement is carried out with admirable skill and a proper
discrimination of cconomical subserviency. From these works
the puddled bars are carried by locomotives, owned by the
company, to the Albert Hill Works close at hand, where they
aro manufactured into rails. Tho company do not produce
anything ¢lso on a large scale except iron rails, but of this
commodity they probably manufacture more than any other
company or firm in England. Previous to the fransfer of the
works from Mr. William Barningham, their founder, to the
company by whom they are now owned, their annual tura-
out of iron rails was about 70,000 tons, and as much as
865,000/., have been turned over in a single year. But even
with this cnormous yiold tho productive resources of the
works were not taxed to their full ecxtent, for they were
estimated by competent men two years ago to bo capable of
preducing  over 100,000 tons of rails per annum, althongh
this figurc has never yet beon reached in any one year,

EFFECTIVE POPULATIONS.

An American medical writer has compiled some very sug-
gestive atatistics showing the relative rank of different co in-
triex according to their effective population. By eflec tive po-
pulation he means the portion of the population between 20
and 70 years of age. In thosv 30 years, as ho remarks, cach
seneration not only provides for its own present wants and
the need of its old age, but also saves cnough to maintain its
children up to 20. Of course this is not accurately true.
Many are productively cmployed before 20 and some continue
to producc after 70. But the exceptions are not num rous
cnough to disturb his comparisons, and, besides, they are
almost ecqually frequent in all countries. Ancther circum-
stance which diminishes the value of the statistics is that
they make no allowance for the different proportions of the
ceffective population non-productively employed in different
countries, Lor example, they take no account of the enormous
standing army of France, nor of the still more enormous pau-
per horde,of England. The tables represent, therefure, the
potential rather than the actual effective populations. Under-
standing them so, then, it appears that in population Fraoce
possesses the largest effective population of any country, and
Switzerland next, Belgium being third; Pruss:a is eighth,
England ninth, and Ireland, last. Irance stands highest, no
doubt, because her population is statiooary, while Ircland
stands lowest because of the drain of emigration, and probably,
too, of the carly marriages and large families common there.
The proportion of the effective class in France exceeds that
in Ireland by 30 per cent, and even in England the propor-
tion is higher than in Ireland by 129 per cent.; while the
effect of immigration 1s shown in the United States by the fact
that the proportion in Massachusetts, exceeds that of the whit s
in the Carolinas and in Georgia by 38 per cent —that is, by
more than the excess of France over Ireland. ¢ Comparing the
substaining power with the burden laid upon it, the demand
was 94 per cent. greater in Ircland than in France. On the
whites, 1t was in the Carolinas 50 per cent., aud in Georgia
60 per cent., greater than on the people of Massachusetts.”

More interesting as well as more practically instructive is o
second table, which cxhibits the relative vitality of different
populations. Judged by this test, France falls from the first
place, which we bave just now seen her occupy, to the second
lowest, while Englard rises from the ninth to the third. The
United States also rise, coming, §0 far as men are concerned,
next after England,  But Ireland still remains at the bottom
of the list. Out of 10,000 children born, it is found from offi-
cial statistics that in Norway as many as 7,415, or roughly
speaking, threo out of every four, live to be 20 years of age.
In England only 6,627 so live or 788 fewer than in Norway.
In the United States boys have nearly as good a chance of hfe

as fn England, white girls have not, But in France only 5,
022, or sciarcely more than one out of two, reaches 29 ; while in
Ireland no more than 4,855, or actunlly less th  one out of
two, attains that axe. More surprising still are tne statistics
regarding old age. Out of the same 10,000 for example, we
learn that in Norway 3,187, more than one out of three, reachs
70 ; in ngland almost one out of four ; in the United States still
men only, one out of four—a trifle higher than Logland ; in
France, 1,776, or about one out of 81 ; and in Ircland only =41,
orone out of 113. If this table is” to be depended upon, we
thus learn that of all countries 1 the world Nurway ofters the

new-born child the best chance of long life, whilst Iveland |

offers the worst.  And France, universally admitted to bu, so
far as soil and climate are concerned, one of the most favour-
ed regiouns of the earth, offers but little better chance than
Iveland. As regards Itcland, it is obvious that the statistics,
if collected gince the famine, are totally misleading. In the
firat place, the mortality which attended the fmine anl the
pestilence which followed it was altogether abnormal ; and in
the second place, there must have emigrated from Irelind
since the beginning of the famine in the winter of 1815 at
least 3,000,000 people. If, then, we should know the real mor
tality of the Irish, wo must not confine our rescarghes to
Ireland, but must follow the emigrants to Great Britain, the
United States, and the British Colonies. None of these re-
marks, however, apply to Frauce; and the bad chance of hife
which she offers is certainly most surprising. But, in what-
ever way accounted for, the cost of thesc unproductive lives to
the countrics upon which it has fallen is the zame.

¢ In the production of dead machinery, the cost of all that

are broken in the making is charged to the cost of those which
are completed, Thus, if two fail when halffinished for every
oune that is completed, the cost of the finished one is doubled -
and this increase of cost is in proportion to the expenditirs
which has been made or lost on those that broke down in the
process, So, in estimating the cost of raising children to man-
hood, it is necessary to include the number of years that have
been lived by those that falt by the way, with the years of
those that pass successfuily throwsh the period of develop-
ment.,., The loss in Ireland was 120 per eent, greater in the
first year, 75 per cent. in the brst tour years, and 120 per cent.
greater in the period of growth thau in Norway.”

We have quoted this passage at length, as setting in a new
light the pecuniary value of samitary precautions resulting in
an improvement of the public health,

One other important point illustrated by these statistics is
the relative length of life of the portion of the population vver
20 in the different countrivs which affonl data for making the
calculation. In this respect, again, Norway stands first; Swe-
den, a~ befoie, ranking second. The United States, still only
in respect to men, now takes the third place, Hanover the
fourth, while England is only fifth  And France and Ireland
are once more at the bottom of the list, Ireland being lowest
The average length of life of the effective population in Nor-
way 15 39 61 ycars; in lungland, 35 55; i France, 3284 ; and
in Ircland only 28-88 years. Thus it will be xeen that, while
in Norway the proportion of the population that reaches 20
survives nearly 40 years, or four-fifths of the cffective period,
to contribute to the wealth of the community ; in Ireland the
same propurtion survives less than 29 years, or considerably
under three-fifths of the effective period. The lrish efleetive
population has, therefore, 11 years less than the Norwegian in
which to replace the cost of its own maintenance and accu-
mulate & capital for its successors. The last point iltustrated
by these curious statistics is “the cost, in years, of creating
aud maturing human power, and the return  shich it makes
in labour in compensation.” This is done by showing the
number of labouring and productive years securee. in cach coun-
try for cvery 1,000 years espended in the develuning period
upon all who, are born whether they die prematurily v live to
oldage. Tt appears that in Norway 1,881 years are sectn -d, in
Eugland, 1,688, in France, 1,398, and in Ireland only 1., 18.
These results are arrived at from life tables, but the dates €
the tubles are given only in the case of France and Ireland.
As regards France the date is 1806 ; and as this was the very
middle of the great war she was waging against all Europe,
and as, besides, nearly thr ¢ quarters of a century have since
clapsed, it can hardly be but that the chances of life have since

greatly improved. On the other hand, the Irish date is 1811 —~ -

that is, before the famine—and consequently our previous ob-
jections do not apply to the prescnt calculations, It will be
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. bome; while yet cven taking all the ten it woald «till be

reen that Norway heads the list.  Tn Norway a larger propor- !
tion of infants survive than in any other country, and when |
grown up theso infints display the groatest pv wer of endur-
ance that statistics acquaint us with. A thoasand  years
spent in the growing period produce 63 per cent nyore of work-
ing life among the Norwegians than among tle Insh, and 13
per cent, more than among Amcrican men, while the gnne ox-
pendituro among Amierican men producis & rtwn of t4 per,
cent higher than in Ireland.  DBut it will b noticed that, in
the case of t'ie United States throughout, only men are refer-
red to, while in every other case both sexes are inladed, mor- |
tality in America boing highor among women than men.

LIFE IN OTHER WORLDS.
(By Mr. R. A, Procror, in the Day of Rest)

But let us next consider what is the probability that there
is life on some member or other of a scheme of warbls circling
round any given sun, Here, again, the argument 1s from ana-
logy, being denived from what we have learned or consider
probable in the case of our own system. And I think we may
adopt as probable some such view as I shall now present.
Each planet, according to its dimensions, has a certain length
of planctary life, the youth and age of which include the fol-
lowing eras—a sunlike state; a state like that ot Jupiter or
Saturn, when much heat, but little light is evolved, a condi-
tion like that of our earth ; and lastly the stage through which
our moon is passing, which may be regarded as planetay
d epitude. In each case of world-existences the various
stages may be longer or shorter, £o that speakitg generally the
period of habitability bears the same proportions in cach
world to the whole period of its existence; or perbaps there
is no such uniform propurtion, while, neverthele-s thero ex-
ists in all cases that enormous excess of the period whent no |
life is possible over the period of habitability. In either case, |
it is manifest that regarding the system as a8 whole, now oni,
now ancther planet (ur more generally, now one, now auuther
member of the system) would be the abode ot life, the smaller
and short-lived having their turn first, then larger avd larger
members, until life has existed on the mightiest of the p a- |
nets, and even at length upon the central sun himselt.  We |
need not concern ourselves specianlly with the peculiarities |
affecting the succession of life in the case of subordinate <ys- |
tems, or of the members of the asteroidal tamily, or in other
cases when we have little real knowledye to guide us, th -
concle sion remains the same, that life would appedt sticeessi-
vely n planet after planet, step by step from the smaller to
the Jarger, until the approach of the last scene of ally, when
hfe would have passed from all the planets, aud our mm!
would alone remain to be in due time inhatatc §, and then
turn to pass (by time-infervals to us pnactically infimite) to |
decrepitnde and death.  During all this progression, the e |
tervals without life would in all probability be far lunger than |
those when one or another or other planet wias inhabited  In |
fact, the enormous excess of the lifelss periods for our cth |
over the period of habitability, renders the conclusion all but
certain that the lifeless gaps in the history of the solar sys-
tems must last very much longer than the piriods of ife (in
this or that planct) with which they would alternate, If we
apply this conclusion to the case of any given star or ~un
with its scheme of dependent worlds, we see that even for a
solar system 50 selected at random the probability of the exis-
tence of life is small. It is, of course, greater than for asingle
world taken at raudom—just as if I had ten friends who were
to be at home cach for six mivutes between noon and ten, the
chance would be greater that some one of the number would
be at home at a given moment of that interval than would be
the chance that a given oue of the number would be then at

more likely than not that at that moment not one wruld be
at home Thus when we look at any star, we may without

Life, but the very arzument from probability which lewds us to
reaard any given sun as not the centre of a scheme in which
at thas momnt there is life, forees upon us the conclusion
that among the willions upon millions, nay, the wmillions of
millions of suns which people space, millions have orhs cir-
cling round them which ave at thig present timo the abode of
living creatures., If the chance is one ina thousand in the
vase of each partisalar star, then in the whole number (prite-
ticallv iafinite) of stars, one in a thousand bhas life i the sys-
tem which it roles over; and what is this but saying that mil-
hons of stars are hfe-supporting orbs?  There is then an in-
finity of life around us, although we recogmise inhnity of tine
a3 well as infinity of space as an attribute of the existence of
life in the uuiverse. And remembering that as life in each
inddividual is finite, in cach planet finite, and in each solar sys-
tem finite, in each system of stars finite, so (to speak of no
higher orders) the intinity of life itself demonstrates the intnite
of barvenness the infinity of habitable worlds implies the in-
finity of worlds not as yet habitable, or which have long sinee
passcd their peniod of inhabitability.,  Yet is there no waste,
whether of time, of space, of matter, or of force ; for waste im-
plies a teadieg towards a limit, so that of the ilhimitable there
can be no waste.

Tuers is now upon ecxhibition at Brady’s docks, siys the
Defraat Post, o mavrmoth mass of native copper, brought down
by the Pacifi- from Lake Superior, which possesses no httle
interest to scientific propleand the public generally, fiom the
fact that it bears unmistakeable evidence of having beeu work-
ed hundreds of years ago by the ancient mincrs, those pri-
mitive men who are supposed by many scientists to have been
identical with the monnd-bailders.  This huge mass of copper,
which is 13 ft, long, 3 ft_thick, aud ivrcgnlac in shape, weighs
over 300 b, and was discovered in Udtober Tust by Mr. AL C
Davis, of this city, a geutleman well known in miming in-
tererts and long entag o in developing the mineral re-ources
of the Upper Peninsulav. It was foid in towashtp 66, math
of range 33 west, section 27, buing on Isle Royale, in Kewee-
naw county, and was at the bottum of an ancient mning pit
1026 deep. This exaunation contaived lavge quant ties of
charcual and  several cart-loads of the ponderous stone-hame
mers or mauls, weighing from 10 1b, to 30 Ib. cach, winch
were the bi f tools with which the labour was performed.
The marks made by therr mauls in dipping off the wingsor
rough elges me distinetly visible upon the Tump of copper
found by Mr Davis. At McCaigoe's Cove, a deep inlet on
tiie northurn sid  of Isle Rouyale, there is a belt of rock
carrying a rich vein of copper abont  three miles long, and
from 25ft to 40 ft. in width, which was wotked by the
ancient miners, in some instauces their pits beng as close
togther as would allow.  The 1elic of ancient miming foun !
by Mr. Davis was upon valuable property ownud by well-
known Dotroiters, among the num-er UL 3L Garrson, S, G
Wisht, Hiram Walker Jacob Bea on, A, W, Copland, and
othirs. .\ stoch compaty will be orgauized at once tor the
purpose of fully developing the mineial resources of the pro-
perty  The specimen would be a rich acquisition to the
cabinet of a scientific socety, but its cash value is $1.3un,
and it will protably be melted up.  For the present it will
remin on exhibition at Brady's dock,

UTILIZATION OF SILK RAGS.

According to Les Mondes, une of the wealthiest knghsh vel-
vet manufacturers, Mr, Lister, worked his way to success by
years of patient labor in scarch of a way to utilize sitk rags.
e began by buying up all such waste at less than a cent a
pound; ant up to the year 1865, ho had expended the im-
mense sum of 31,312,500 in frintless efturts to fin t & process,

improbability infer that at the moment that star is not support- | Nothing dwat &, Mr. Lister continue U s expertments ; and
ing Ife in a* one of those worlds which probably circle | within the past ten year-, he has discovered a way of making
around 1it.  Have we them been led to the Whewellite theory | the refuse iuto fine velvet. He carries on this industry at Man-
that our earth is the solo abode of life? Far from it. For not ! ningham, Log, in an establishment which employs not mere-
only have we adopted & m :thod of reasoning which teaches us | 1y 4,000 workmen, bat 283 travellers in all parts of the globe,
to regard cvery planct in existence, cvery moon, every sun, | whose sole business is to buy the silk waste. The factory is
overy orb in fact in space, as kaving its period as the abode of | said to have cost nearly $3,000,000.
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D’ARLINCOURT'S AUTOGRAPRIC TELEGRAPH.

Among tho most interesting of the science exhibits at Vienna
was the autographic tclegraphic apparatus exhibited by M.
L. d'Arlincourt, tho following description of which we extract
from Engineering. It consists of two cylinders revolving
synchrorously, and covered respectively with ghects of chemi-
cally-prepared paper and tin-feil, On the latter the despatch
to be sent is written with iusulating ink; the passage of the
current determines on the former an electro-chemical tracing,
which is an cxact reproduction of the message.

This instrument is shown in the accurapanying perspective
view, and also in Fig. 1. These two difier from each other
only in some details relating to the synchronoune mechsnism,
especially the substitution of a coiled spring for the meta.lic rod
or diapason,

The method by which tho isochronous movement of the
transwmitting and receiving portions of the apparatus is secur-
ed, ig novel and ingenious. Instead of the conical pendulum
of Meyer's apparatus, M. d’Arlincourt regularises his trains of
wheelwork by metallic rods; not, however, in using their rec-
tilineal but their circular vibrations ; and the synchronism of
tho rods being once established, it is maintained by the ins.
trument itself. The ersor which may glide in cannot in any
case be considerable, as the corrective action takes place at
every revolution of the cylinders, One of thesc—the trans.
wnitter—is automatically brought to rest, in which stato it
must rewain until a current from the receiver relcases a little
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catch, and sets it rotating again. In the mechanical
arrangements necessary to insure this immediate
rolation, lies a considerable part of the originality
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of the apparatus. Two trasius of wheelwork, shown
in Figs. 1and 2, are o disposed, that they may act
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cither scparately or together. The train acdef, —~
which is used solely to maimain the synchronism, is connect-
ed with the rod K, while the othera g 4 :, drives both the
cylinder g which carries either the chemical paper or the tin-
foil, and aleo the micrometric screw ¢', along which the trac-
ing-point or style slides as it successively comes into contact
with every point on the surface of the paper or foil. As the
two traing do not necessarily work in conjunction, one of them
—the autogeaphic for instance-——may be stopped without in
the least disturbing the syi chronous train, and vice tersd.
‘This is readily effected by the axle a, which iscommon to Loth
systems, and which, as it plays an essential part in the proper
working of this apparatus, we givo on an enlarged scale in Fig.
3;a A a is the axle, carrying at one extremity the pinion A,
which gearsinto g % {J, Fig. 2, and at the other o', the piece
D R, whose rélc we shall precently see. B B' b moves freely
on a A d&’; it consists of the pinion B gearing into the wheei-
wortk ¢ de,and of the wheel B' R B'is aratchet or spring

which secures the joint movement of the axleand B B, The i

teoth of the ratchet wheel are so made that when a A o' is
brought to rest by D R, the wheol B' B, and the pinion B—
that is to say, the synchronal regulator—still continue to ro-
fate. When D R 18 released, the axle, a A o' is set free, ond
with it the train ¢ & {5 of the autographical section. The
ratchet R at the same time abuts against one of the teeth of
B’ I3, and mmediately begins to revolve with tho velocity of
that wheel. The mechanism by which D R is stopped, and
afterwards released, will be understood from Fig 4. E E'isa
lever corrying o cam F, which is efficctual in arresting D R.
The end of the lever rests on the extremity of G I, which arm
carries the keeper of the electro-magnet M. As soon, then, as
the tran-mitter stops, and a current is sent from the receiving
station, the keoper G is attracted, and B B’ agsumes the dotted
position E E”; D R beiny realised, begins to revolve together
with its axis, and the train of wheelwork that drives tho cy-
linders. As this current is sent by the receiving station just
at the moment when the two apparatus are in exactly similar
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conditions, it tollows that the guactical synchromsm of both
| instcuments is maintained,
We shall now examing the electrical connexions.

small fraction of one of thetr revolutions.

ated, and mado to fultd this two-fold purpose.
oscillates freely on its fulerum Ly and may assume the three
positions « Lo, « Ly, and « I ¢, according as it comes into
commuuication with tho various points on the circumference
of 1y o, Intho first of these positions, viz, « L m, the line-
cunent, aveiving at I, will be sent to the elestro-magnet M,
and will thus free the transmitting instrument, as explained
above. In the superior position, vin, ¢ L ¢ (hetter shown in
Fig. G), tho current from the battery e ¢ =, passing through the
binding-screw C, travorses ¢ iy, nud reaches the line-wire at L.
In this case thy apparatus censes to be receiving, and becomes
transmitting., It i3 while the lever is in these extreme posi-
tions that the synchronous movemeunt of the eylinders is ve-
gulated, In the intermediate position = L ¢ of the lever the
current from tho scnding station is divected to the cylinders
by the contrivance r K K, It must be born in mind that the
cylindurs are in permanent connexion with the carth.  When
the apparatus is a receiver the lever is in the dotted position
s L g, Fig, 5. 'The line current then passes from g to L on the
horizontal plate K K, as indicated. “'his plate contains se-
vernl divisions, atl of wineh wre carefully insulated from one
another, ‘hat marked L communicates, as wo have said, with
the line, S with the style, aml ¢ with the positive pole of the
battery.,  The three prongs of the commutator » K are clec-
trically connected with ono anothoer, but are insulated from
the avm s ».  In the present case, the line current arciving at
I, tho folerun of tho lever, will pass from g throngh the fiest
two prongs of tho commutator, and thence through the me-
tallic scctor s and the stylo to the cylinter A B and to earth.
On reaching the paper, it will decompose the preparation,
leaviug as a record of its passage atinu precipitate, The breadth
of this line will depoud upon thut of the corresponding letter
in the onginal message ; or in other words, upoen the duration
of the current,  When the style of tho transmitter again meets
the insulating ink of the written message, the current is sent
into the hine, and a part cither ot the same or of another letter
istraced. 'Tho cnsembie of these minute lines or tracings fors
amessage which isa perfect fac-simile of the original.

The system ropresented in Pig. 5 is practicable only for
short lines. If used for considerablo distances, it becomes ne
cessary to introduce o relay, which appendaze requires the
various modificativns shown in Fig. 6. The commutator is
thrown into the position fudicated by means of the handle ¢ ¢,
Fig. 1. Thg line-current ig lod ag in the former case, from y to
the central division on the plate K K.

As the first threo prongs connect the segments marked L
R, the current wall pass from L to R, and thence trough the
binding screw L R to the relay, which sends the current from
Ji the loual battery through BB’ B to tho commutator,and thence
from tho segment to the style,

As all autographical instiuments require a very rapid suc-
cessivn of currents, M. d’Arlincourt was obliged to devise an
improved form of relay which would meet this condition, the
ordinary relay being too much utiected by return currents and
by variations in the residunl magnetism of the cores. In M,
d’Arlincourt’s relay, Fig. 7, the magnetic action of the coils of
the electro-magnet is used to attract the thin metallic pallet
cr tongue, destied to completo the clectric circuit, whilst the
remauent magnetism, which has hitherto been an impediment
to the proper working of relays, is used as a substitute for the
ordinary antagonistic spring. \When a current traverses the
| coils, A& anid B becomo respectively the negative and positive
poles. Tho inten-ity of muguotisation is greatest at the free
‘ ends A and B, aud 1t duninishes us we approach the neutral

line E, at whuch it is obviously & minismum,

Here at p is mivotted a small strip of steel previously mag-
netisud,  When the current passes, the sonth pole « is attract-
ed by the opposite pulurity <f m, and at the smne tune repelled
by n.  Under the action of these forees, the free endof o p
would move towards o',  But the coils C and D ¢vert 8 mag-
netic intlucence on the snwe movable wingue, which is opposite
in direction to the former, and also of greater intensity,  ‘The
tougue « g will thus obuy the latter foree, and move from its
positivn of rest vver tu v, with which it will remain in contuct

|

as long as tho current is | wsing,  Duringg this time the local
battevy i3 Lrought into action. When the current ceases, the

The cvr-? influrnce of the coils instantancously disappears; but it i
' rent that releases the transmitter is quite distinet from that | otherwise with the soft-iton corey, their residual magnetism

whit . 48 sent to tho cylinders, and its duration is only a! being considerably increased by the extra current, which is de-
It iz by means of « ' veloped at the moment of opening the circuit. The little
L L' Figs. 5 and 6, that tho sante battery current is,(-.i»m]luut- : maghet o p will thus yicld to the force vepelling it irom n, and
‘This lever

soliciting .t to m. In this new position it will remain uatit
the circuit is again closed when it will move from ¢ back to
o, 'I'ne oscillators of ¢ 4 are reguinted by the two screws »
and ¢,

To suppress the 1etuen currents it is only necessary to regu-
la'e the rolative posittons of the powts of » and »°, so that « p
may remain statiouary when the cirenit is closed, and make a
complete uscillation when the ciroutt is opened,

This relay has the advantage of requiring little or no adjust-
ment, as evary currcut must necessarily displace the movable
magnetie steip in the proper direction for sending messages. It
possess s considerable se nsitiveness, and works with rapidity

By th. inttoduction of this relay the autographic apparatus
which we have just deseribod hag successfully transmitted mes-
sages 1o di-tane. s of Suv, and cven of 740 miles,

M. d'Arlincourt aiso uses his relay for the purposes of trans-
lation, aud the manner in which the correspondence between
two distant stations is established, is shown in Fig. 9. A A
is the translating relay, and is o arranged that the tongue or
pallet L will make only half an oscillation in one direction
when the drang is dosed, and a complete oscillation when the
circuit i~ broken. The pallets L and R are pivoted upon the
two poles of a permancnt magnet K, and, therefore, poasess
opposite polarities.  As long ay no current passes, the residual
maguetism of the cures retamns L in contact with the screw ',
while theinherent magnetism of R maintains it in contact with
B. M is asotuder connected with the screw V and the local
battery P, When at rest, the armature N, drawn to the insul-
ated scrow Y by the sprines U a thin wire connerts N with
the coils of B B, which, on account of the sharp clicking sound
of the pallet N, is called the « whip” relay. The second part
of the appuratus, marked in the figure as receiving the Mar-
seilles line, i3 identical with that which we have just des-
cribed, ‘Tho scts of relays communicate with each other by
the wires I' and . The first, F, puts the screw T in perma-
nent connexion with the coits A’ A’; the second connects ‘I°
with A A.  Let us now suppose that the employé at Marseilles
opens correspondence with the operator at London. ‘The cur-
rent will arnive at the magnet K, whence it will pass through
the tongue L', the screw 17 the connecting wire ¥ to the coils
A A, and thence to carth.  As soon as the electro-magnet is
made, L passes from its position of rest into contact with V,
thus osing the areuit £, aml transmitting the current from
M through V and L to the London line wire, By the action
of the same current, N moves from Y to X, and closes the cir-
cuit of the loeal battery p, the eficct of which is to keep R in
contact with the screw U. When the clectrical signal has
been sent, L, returns to T, and N to Y. By thus breaking the
circuit of the local battery, the pallet R is thrown over to
%, anrd the London line is put to earth.  After discharging the
line R returns to U, as explained above.

PROTECTION FOR INVENTIONS.
By F.J. Braxwses, C.E,, RS,
(Paper tead beforo the Socicty of Arts.)

I <hall make no apology for bringing this subject before
you to-night ; its great importance is a sufficient reason for
adding one wmore to the nutuber of papers that within the last
few years have been written upon it.

There is a difficulty in dealing with ¢¢ Protection for In-
ventions,” or, in other words, the recognition by the Stato
of piopurty in mventions, which it is believed does not
affect any other »ubject on the law of which papers are
written,

In othir eascs when discussion is cxcited, the extreme
scope of the contestud questions dves vot go beyond the
modincation of the law uuder consideration,  All parties
agree that there must bea law ot some kind, but with respect
to the swnject of pateats this is not so, for there are certain
persons who insist there should be no patent law at all ; they
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hold it to be wrong in principle,and they cideavour, not to
improve the exieting law, but to mak: an end of it once a-ul
{for all. "Therefore, in 8 paper on the expedichey of protedction
for inventions, written by one who belicves that some kind of
pateat Iaw is desirable, two things may well Le treat d of,
the one, “ Ay or no, shall thero be any patect law atall 7
other, ¢ Assminivg a patent Jaw, what are the best provisions

_ to embody in it?”

by taaes, by denr Inbour, and by uncertain scasons, is enabled
to hold his own in the faco of freo trade, adnutting (n inct,
welcoming) the unhmited introduction of food from ail parts
of the world.

Atd with regard to that food, whether 1t be grain, tlour,
cattle, Australinn nregerved meat, or tes, cotlee, or sugar, most
of this has been prepared by machinery and machinery
propels the vessels by which these products are brought to

‘T'o propuly consider, vven in the merest outling, both theso | our shores,

questions, would occupy far longer time thau accords with the

Again, in our towns, water is laid oun through overy street,

fair limits of & paper to be read before this s cloty  ther fure, | circulutes there to supply the wants of all, and does it by the

on the principle that it is no use dealing with details when | aid of mechanical inventions,

Aud in most of our towns

you are in doubt about th very essence of w matter, or to  alsy, light, in the form of gas, circulates and owes 1ts orygn
horrow the Innguaxe of parlinmentary committees, that it is [ to n huppy combination of chemical and medhanical -
itle to gointo ¢ clauges” before you havo proved your » pre- | vention.

amble,” I propose in this paper to co sider, and to consider

As fur clothing it would be a waste of timo to enlarge upon

only, the broad question, “Is it expedicnt that there sho W tho extent to which mac . ical inveution comes into plas.
be a patent law for the protection of invention?” And as I | The cotton manufactures of Lancashire, the woollen and linen

refrain from discussing the alterations of any clauses in the
«xisting law, I must be prepared, and I am prepared, to deal
with the question on the following issuc : assume that the
(xisting Tnw with all belonging to it is to remain unaliered
ard unimproved, is it expedient that there should still bo
protection for inventions ?

I will not urge before you the “ right * of property in inven.
tion 1 am aware that advanced political cconomists cau de~
monstrate there i3 no such thing as # right,” and thus they
adnut (when they are discussing questions of political ccunomy
but probably not at other times), that the houses they livo in,
the clothes they wear, and the money m their pockets, are
not theirs because they are « rightfully  theirs, but because
it ia ¢ expedient ¥ for the benefit of the whole community
that the possession of property should be secuved to iu-
dividuals,

I will deal with the consideration of the patent quesion
upon this hard and wholly unsentimental ground, and I will
“bstain fromappeals to tho ¢ feelings of natural justice which
are outraged by the suggestion that although a man who goes
and dredges up an oyster, and finds within it a pearl, is to be
the legal possessor of that pearl, and may call upon the laws
of his country,and not call in vain, to secure it to iim aguinst
all comers, nuother man, a Cartwright, a Watt, 2 Cromptun, a
Nvitson, a Bessemer, a Siemensg, is to bave no property in his
inventi ns inventions which ave pearls of great price, and are
destined, not to the private enjoyment of the finder, but to
the honetit of mankind,  More especiully does it sean une-
fair to inventors, when we consider that their pearls have
been ohtained, not by a few hours of mere toil of the body
but by the employment of years in auxious thought and wenry
experiment.

Having made these preliminary remarks, I will now con-
sider the queation, % it is expedient, in *thoe iaterest of the
community as a whole, that there should be protection for in-
veution 29

I will take it as conceded that it is expedient there shonld
be fmprovement in manufacture.  Clearly all must be in-
terested in obtiining better, stronget, more elegaut, more
numevous, and cheaper articles, the product of manufacture,
and of patentable invention. In thisage (as I have recently
had occasion to remark in my addcess to the Inst ’ion of
Mechanical Enginceers, as President) it sheuld always be re-
membered there is not an acticle of foud, thete is not a
garment, there is not a portion of the house we inhabit, there
15 not a book that we read, nor a ton of the fuel, that warms
uz, that does not come tous on cader terms, better in every
way, and cheaper in consequence of mechauical improvement
and, under our present law, nearly all such improvements
canstitute new manufactures, which that law recognizes as
subyects of patentable invention.

‘I':ke our home-grown food ; it is, under the blessing of the

© Almighty, the product of the skill of the int.lligent farmer,

and of the labour of hard-working men, but of those backed
by what ? Not capital alone, as capital, but capital invested
mn steam ploughs, in machines for gowing, in reaping ma.

" chines, in steam.cngine power, in traction engines, and in

the vast number of other fmplements, which, year by year
make the shows of the Royal Agrienltural Society one of the
most interesting of all exhibitions, to a thoughtful man who
has the welfare of the great agricultural industry of England
at heart, It is by tho aid of such inventions that the
English farmer, though weighed down by the heavy rental,

mapufactures ot Yorkshire, the lace and hosiery of Nottingham
und Leicester, all are the results of mechanical iuvention.
Again our movement from place to pluce (unless the journey
bu o very shortone) is due to sose of the highest develop-

L

m uts of me hanieal skill, in the locomotive, and iu the iron

steam vessel.

So much for the conveyance of our thoughts, whether this
be done in the form of letters, carnied by the post, or of books,
printed aud dirculated all over the world ; or, whether, when
more urgent need arisi g, it be done by the instantancous
telonr iplidc messag , onee more wmvention has to be acknowl-
edged with gratitade.
and now-a-lays, even the very setting-up of the type, the
electro-type plate, the steam printing-press, all matters in the
domain ot letter wriiing and bouk producing, are the offspring
of mechanical and chemical invention, while the electnc
telegraph, from the comparatively coarse covering of the deep

The paper, the steel pen, the type, |

sea cable, to the delicate instrument by which rignals are .

trausmitted and recerved, involves a combination of some of
the most excellent wventions that have ever emanated from
the human intellecet.

The toicgoing matters may be called the necessaries of life,
but the luxurics and adurnments are cqually under obligation
to meclanical and chemical invention, Furniture for instance ;
the woudwork has been prepared by the strong and the simpie
sawing m.cLinery, afterwards it owes 3ts formn to modelling
machines capable of producing the most cexquisite carving.
‘I'he covering of chairs and couches, the materials for curtains,
and carpets tor our vooms, are the praduce of the chemical
art of the dyer, and of the engineering skill of the spinning-
mackine manufacturer and of the loom maker. Our windows
and looking-glasses are the result of scientific chemical com-
binatious, produ.ing in the first instance a material translucent,
but not trausparent, until it is subjected to a succession of
ingenious mechanical operations, in whichk large invention is
displayed.

Passing from theso peaceful and happy uses of inventions,

and dwelling for a moment on warlike considerations, onc .

finds, that within tho Jast twenty years (that is to say since the
period when the mechanical enginecr took up the subject), the
art of the gunuer and of the art'lleryman has become convert-
ed into a science, and thus cven iu the profession of arms
acknowledgment is due to mechanical invention.

Not an unnatural s quence to the consideration of the public
calamity,—*war,” i3 the train of ideas which proceeds from
the more private disaster of fire.” In this instance it is by
mechanical engineering a supply of water is brought within »
few yards of the conflagration, and it is to mechanical engincer-
by that we are indubted for the steam fire-engine, that wonder-
ful concentration of great force, withun the minimum of space
and weight, by the d of which tous of water are poured forth
above the highest buildings,

Having thus cndeavoured to call to your minds how absolu-
tely dependent we are for every necessary and for every com-
fort upon inveation and improvement, I trast you are prepared
to agree with me, that although there may bo pcrsons who
oppose protection for inventions, there cannot bo any who will
not admit that we have largely profited by inventions up to
tho present time, and that it is most desirable inventions
and improvements should continue ‘I'nis being so, let us see
whether improve-nent is more likely to be made wath or without
a patent law.

'Ihe opponcnts of & patent law cay (among other things) that
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an ingenious man can no more withold himself from invent-
ing, than a musician can abstain from composing, and that
whether the invention is to result in proﬁt or not, the genius
must invent, and he will do so, not only in the absence of all
pecuniary reward' but even in the absence of the glory which
it is supposed mxght arise from the publication of this inven-
tion. I think this is a very unfair estimate of the nature of a
really ingenious mind, and also an unfair illustration. The
musician composes, perhnps, to gratify his artistic taste, but
having composed—which really means having committed hig
idea to paper—he has done all that any musician could do;
for him there is no further step to be taken. A real inventor,
however, cannot rest contented with this committing of his
ideas to paper, he must see them practically carried out, and
above all he must do so if he be of the useful class of inven-
tors; that is to say, 8 man distrustful even of his very ingenu-
ity, acquainted with the difficulties that arise in practice, and
knowing therefore how necessary it is that the thought of the
mind should be developed into practice, such & man must see
his improved locomotive drawing an express train, his im-
proved hot blast at work reducing refractory iron ore. A real
sound inventor, who had no hope of thus perfecting his in-
vention would, in despair, cease to invent, and the inventors
who remained would be either the impracticable, visionary
men, whose go-called inventions are useless, or they would be
persons engaged in manufacture, who would make inventions
of detail in their special trade, and if these inventions were
of any real value, would strain every nerve to keep them se-
cret.

The opponents of a patent law forther say that in its ab-
sence inventions would continue, because an inventor would
reap his due reward by embarking in the manufacture of his
own invention, and they say he would do so on favourable
terms, for not only would he have the start of all other per-
sons, and a more intimate knowledge of his own invention than
any one else could have, but his would be she best trained
workmen, and from these causes he would be in an excellent
position as a manufacturer, and his products would have credit
with the public.

Those who put forward such & mode of reward appear to for-
get that commercial success, which must be attained to get
the reward, demands, not merely skill of invention, but de-
mands capital, business habits, the art of organising and con-
trolling a staff of workmen, and the equally great, if not
greater, art of finding a market and selling to a profit ; and
also that if the inventor is not living in a suitable locality for
the manufacture, he must be prepared to break up his con-
nexion with the place where he may have been for years, in-
volving the surrender of any occupation he might have held
there, and must recommence life elsewhere.

And just one word as to his retaining the skilled workmen,
trained in the exercise of thisinvention., Would not the very
first step in rivalry of manufacturers, be the procuring the
services of the workmen who had been taught by the inventor?
A few extra shillings a week would be a sufficient inducement
to secure them and all the knowledge they could impart, and
thus the inventor would have the mortification of seeing his
workmen taken from him, one by one, as they became compe-
tent, and would find himself in the position of constantly
teaching beginners, with the certainty that they were to go to
his rivals, as soon as they had learned enough to be of any
service to them.

This is no mere imaginary state of things, it happened in
the case of Crompton, the inventor of the spinning mule. I shall
have to refer to him on more than one occasion, but I will say
here that when his unpatented invention became public, and
he was left to the product of his manufacture for his reward,
the spinners in the neighbourhood, not coutent with tempting
away his workmen as soon a8 they became competent, so that,
to use Crompton’s own phrase, “ he was always teaching green
hands,” actually bought over his own sons, to become the
teachers and assistants of the rivals of their father.

Reverting to the suggestion that inventors can be rewarded
by becoming manufacturers, I will consider, first, the case
that appears to me most favourable to the success of such a
gystem of reward, that is, where an invention has been made
by a manufacturer in seme branch of his trade, where he has
all the appliances of an established business, so that he can
readily make his preliminary experiments, carry his invention
into practice 1f these expenments succeed and, also find a
market among his connexion. 1 will assume, moreover, the

invention to be of such a nature that the inventor may have
reasonable hopes of carrying it out as a secret manufacture.

I do not know whether those. who say it is inexpedient to
protect invention have considered the questlou of secret manu-
facture, nor whether they are of opinion that the increase of
such manufacture i is, or is not, to be deplored. To my mind,
nothing could be more lamentable in a moral point of view,
The proprietor of & secret manufacture lives in constant fear
of discovery ; he hardly dares to increase his product, because
in doing 8o, he has to add to the number of persons whom he
must trust ; he is obliged to pay these persons large sums, not
really for wages, but as hush money, and these payments have
to be charged upon the article manufactured, which thus must
be unnecessarily high-priced. The limitation of manufacture
and the high prices are obviously injurious to the public—
the consumers. We have seen that it was worth the while of
manufacturers to buy away Crompton’'s workmen, even when
his process was no longer a secret, and when all that his men
could impart would be some detail of skill in manipulation ;
how much more would it be worth the while of manufacturers
to buy away workmen who could disclose the actual secret of
an improved process ? Thé inevitable result must be a constant
tempting of the tidelity of the workmen, temptation which
must be counterbalanced by heavy payments on the part of the
eémployer, and thus the workman is put in a false position,
which renders it almost impossible for him to preserve his
uprightness, and to do his duty

Sooner or later the secret is all but sure to leak out, and I
think I have shown that in most cases it cannot be preserved
for any length of time. Thus, those who are of opinion that
an inventor may derive his reward from the profits of a secret
manufacture, are, it"appears to me, in this dilemma, either the
secret i8 not kept in which case the profits it might bring are
not made, and the inventor is not rewarded, or, if it be kept
wotkmen are demoralized, production is hmlted cost is in-
creased, and the public are injured.

Crompton commenced by a secret manufacture at his house
called the ¢“Hall in the Woods,” but he was compelled to
give up the secrecy, being unable to support the systematic
siege he suftered there. In spite of barricades to doors and
windows, his house was literally broken open, by men who
were truly burglars, for they came there to commit a robbery,
the robbery o‘f his invention,

(To be continued.)

i

CHILIAN ARMOUR-CLADS ALMIRANTE COCHRANE
AND VALPARAISO.

A short time since there sailed from the port of Hull for
Chili, an armour-clad vessel, named the Almirante Cocbrane,
recently completed from the designs of Mr. E. G. Reed, C. B.,
M.P., under whose inspection she has been built by Earle’s
Shipbuilding and Engineering Company, Hull. The sister
ship, the Valparaiso, will be ready for launching from the
same establishment in a short time hence.

The Chilian Government, two years ago, requested Mr. Reed
to prepare a design for an armonr-cla.d vessel whose tonnage
should not be more than 2000 tons builders’ measurement ; to
have 9-in. armour at the water-line, to have several lli-ton
guns with great command of fire on bow broadside, and stern ;
and to have a measared mile speed of from 12% to 13 knots
with twin screws. To fulfil all these conditions, which were
quite unprecedented in a rigged seagoing ironclad, Mr. Reed
prepared a design of a vessel of which the following are the
leading features. The length between the perpendiculars is
210 ft.. the extreme breadth is 45 ft. 9 in., the depth inhold 21
ft. 8 in., the tonnage being 2032 tons (builders’ measure-

ment). The draught of water forward is 18 ft. 8 in., aft 19 ft.
8 in., and the mean draught 19 ft. 2 in. The helght of the
port %ill from the load water-line is 7 ft. 6 in. The armour is
9 in. thick at the water-line, protecting the engines and boilers
8 in. in wake of the gun slldes, and of varying thicknesses
elgsewhere on the sides and on the athwartship battery bulk-
heads. The usual amount of taper is given to the thickness
of the armour on the belt forward and aft. Behind the armour
the teak backing is from 8 in. to 11 in.in thickness; with the
ordinary arrangement of longitudinal girders worked on the
two thicknesses of plates behind armour, the latter being sup-
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ported by 10 in. frames placed vertically od the inside of the
plates behind armour. . .

The armament consists of six 124-ton guns, manufactured by
Sir W. Armstrong and Co. Thése guns are placed in a central
armour-plated battery, arranged as shown on the deck plan on
page 492. . The peculiar recessing of the sides of this battery
makes it possible for the two fore guns to command a range of
93 deg., namely from right ahead to 3 deg. abaft the beam—
the two after guns to command a similar range of 93 deg. from
right aft to 3 deg. before the beam—while the two middle
guns command a range of A 85 deg. extending between 20 deg.
from a right-ahead fire to 15 deg. abaft the beam. It can also
be easily seen from the sketch referred to that the three guns
on either side can be readily combined in a broadside fire,
while the four foremost guns can be worked so as to form a
powerful combination for firing ahead. Altogether, then,
every point in the horizon is commanded by these six guns in
a small and compact battery. )

The speed of the Almirante Cochrane at the steam trial was
very nearly 13 knots, and this was easily sustained continuous-
ly when a strong breeze was blowing and the sea rough.
Under favourable circumstances it is fully expected that the
speed would be a little over 13 kFnots. The engines of the
most modern compound type of 500 nominal horse power, with
horizontal cylinders, are manufactured by Messrs. J. Penn and
Son, for both ironclads. The weight of the coal carried in the
bunkers is 240 tons, and provision for additional coal is made.

These vessels are also supplied with a good spread of canvas
which is distributed, as shown in the sketch. This will allow
them to be independent to a certain extent of their coals and
machinery in going long distances, and they will have all the
advantages that nautical men claim for sails to keep vessels-
out of the trough of the sea in case both engines get disabled.
The chances of such an event happening are, however, re-
mote. The chief project in providing the sails in these ves-
sels is no doubt the saving that they effect in coal, and as the
rigging in no way interferes with the range of fire, a8 1t inevit-
ably must with turrets, there were several reasons in favour of
their adoption.—Engineering.

THE WESTINGHOUSE BRAKE.

This brake, which is almost universally used in the U. 8.,
seems to be rapidly growing into favour in England. Succes-
ful trials of it were recently made on the Midland Railway
in England and, we find in Zngineering the following des-

cription of two of the arrangements tried. Before describing "

these it may be remarked that in all cases the brakes may be
worked from either of thetwo lines of air pipes which extend
through the train, and that damage to one of these lines of
piping in no way affects the efficiency of the other. Under
normal conditions the air is admitted to both these lines of
pipes, and is led off to the brake cylinder of each carriage
from a I'-piece placed upon a short piece of pipe which con-
peots the two lines of piping under the vehicle. This T-
piece is a brass casting and it contains a light valve, 80 ar-.
ranged that in the event of one line of pipes being damaged.
the rush of air towards the lenkage throws this valve over and
shuts off the communication with the damaged line of
piping. This, of course, takes place simultaneously with
these valves on all the carriages, so that the result of one
line of piping being damaged is simply to place it automati-
cally out of use. , ‘
We will now describe the arrangements of brake gear we
illustrate. In that shown by Figs. 1 to 6, on page 9, the
brake blocks are of cast iron, and are, a8 will be scen, applied
to both sides of all the wheels. The arrangement by which
an equal straia is placed upon each block is very ingenious.
When the air is admitted to the cylinder a, Figs.1 and 2, it
drives out the piston and thus operates the horizontal lever
& ¢, /. This lever has no fixed fulcrum, but is connected at
the point ¢, and by the link ¢, d, to an intermediate point on
the lever g, d, e, which turns on a fulcrum at e. Inasmuch as
the arm 6, ¢, bears the same proportion to the total length of
the lever 6, ¢, 7, that ¢, d, does to ¢, g, the effoct of this arran-
gement is to cause an equal pull to be exerted at the points/,
and g, upon the links /, /1, and g, g1, respectively.
Considering now oue end of the carriage only, it will be
-een that the rod f, f1,is connected atfl, to an intermediate

point on a bent lever k, /, j, ¢, this lever being hung from a
pulley k, which runs on the rod provided for it, as shown in
Fig. 1. At j, and i, rods are led off diagonally from the bent
lever to the brake blocks, and it is thus evident that as the
upper end of the lever is pulled over by the strain applied to
the rod f, f1, nearly equal pressures are exerted on the brake
blocks on the two sides of the wheels. Referring to the plan
Fig. 2, and to the views 3 to 6, on page 9, it will be seen
that the brake blocks are tied together across the carriage as
shown. In Fig. 3, the bent lever is marked Al, and the pul-
ley which supports it e, while in this. and the detail views,
Figs. 4, 5 and 6, the diagonal links from the lever to the brake
blocks are lettered &, and the transverse tie rods betwcen the
brake blocks D1. The brake blocks used in this instance are
of cast iron, and of a simple form, the wearing part being
looge, and being fixed in a kind of holder, on which are cast
the jaws for the attachment of the tie rods, &c. The mode of
fixing is very simple, and will be understood from the views
given. In describing the above arrangement of brake gear we
have spoken of the fittings for one pair of wheels only ; but,
ag will be seen from the engravings, the arrangements for the
two ends of the carriage are symmetrical.

We have now to speak of the other arrangement illustrate i
by Figs. 7 and 8, on page9. In this case the arrangements
for the two pairs of wheels are also symmetrical, and we have
therefore illustrated one only. Referring to Fig, 8, it will be
seen that when air is admitted to the cylinder m, and the
piston forced outwards, the lever n, o, p, ¢, is actuated, and a
tensile strain exerted on the rod attached to that lever at ¢,
and aleo to the link p, 7, attached at p. This last mentioned
link is attached at '7, to another lever, turning on a fixed ful-
crum at one end, and having its other end ¢, connected to the
rod which actuates the brakes of one pair of wheels. The
effect of the arrangement is that the rods led off at ¢, and ¢,
have equal strains applied to them. The rod ¢, u, led off
from the point ¢, is attached at u, to the upper end of a lever
u, v, w, which turns on a fixed fulcrum at », and has its lower
end w, connected by diagonal rods to the two brake blocks z,
to be operated. A spring at y, serves to withdraw these brake
block from the wheels when the brake is taken off, while there
is also aspiral spring on the box s, this spring and its box
being counected to the horizontal levers first mentioned at o,
and g, the tendency of the spring bejng to force these levers
?part, thus cansing them to turn on the points p, and r, a8

ulcra.

Both the arrangements we have described are well worked
out ; but of the two we prefer that shown by Figs. 1and2.
It is true that the application of the brake blocks to both
sides of each wheel increases the first cost of the application,
but on the other hand, only half the pressure is required on
each brake block, and the wear of the latter is thus propor-
tionately reduced, while all tendency to produce uneven wear
of the axle-box bearings by exerting a side thrust on the
wheels is avoided.

MODE OF ASCERTAINING THE VARIOUS KINDS OF
MATERIALS IN MIXED FABRICS.

A German i_‘ndus'trial journal gives, after M. Vupp, the follow-
ing treatment for fabrics containing silk and wool, with veget-
able fibres. All vegetable fibres resist caustic alkaline solu-

‘tions, even when boiling, and are dissolved by sulphuric, ni-

tric, hydrochloric acids, even when diluted, with odor. Vege-
table fibres when burnt do not give forth any characteristic
odor. Wool, insoluble in the above acids, is readily attacked
by caustic alkalis, especially when hot; the sulphur which it
contains combines with the alkali, and the solution becomes
black when acetats of lead is added to it. In burning, wool
produces the same smell as horn. Silk is dissolved both in

the acids and the caustic alkalis, and produces an odor similar -

to that of wool ; but it contains no sulphur, and. consequently,
its solution in alkalis i3 not blackened by acetute of lead:
order to distinguish these materials in a tissue, it is treated
first with concentrated hydrochloric acid, cold ; the residue is
then washed in a filter, and if necessary bleached, by means of
water containing chlorine, and then washed again in pure
water and boiled with caustic sgda, which dissolves the wool,
leaving the vegetable fibre intact. The wool is distingnished
from silk by adding acetate of lead to the liquid, as already
mentionéd.

In |
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Our subscribers will notice that the present number of the
Mscuaxics' Macazing has been made the first of the third
volume, the second volume thus coasisting of but nine nuni-
bers. This has been necessitated in coneequence of the action
of the GO\ ernment who decided to begin a new volume of the
Parext Orrick Recorp with the new year. The two parts
being so intimately connected, it became necessary to make
the change also in the Macazine. Subscribers will not, how-
ever, be suffered to loso by this as cach will reccive his full
supply of twelve numbers for a year’s subscription. The pre-
sent is thus & good opportunity for new subscribers and we
trust that our prescnt ones will do what they can towards in-
creasing our list.

——

TRANSIT OF VENUS.

‘The New York World, bas received the following special
|l from London. On enquiry I have learned from Greenwich
that the first tentative computations of the data obtained frum
the observations of the recont transit of Venus have yiclded
results somewhat different from what was loohed forward for,
Four calculations, made independently, give the sun's paiallax
as being 906 scconds, 945 scconds, 925 scconds and 920 seconds,
the mean being 924 seconds. Tho computations were made
by Prof. W. G Adams, Lecturer on Physics in King’s College;
Prof. O. Henricer, of University College ; Frederick Guthric,
Royal School of Mincs and Arts, and Messrs. Dunkin and Elliy,
assistants at the Royal Observatory, Greenwich, No caleul-
ations bave yet been furnished at Kow Obscrvatory. The
computations as given werc made only on the basis of the

—

- SE—————

moment of external and internal contacts, as reported frow ‘
different stations of obscrvation, and may be considerably '
modified when the photographic and micrometric measure. |
ments are taken into account. ‘The above despatch was, ac.
co.ding to a lengthy supplement statcment, submitted Ly the !
«ditur of the World yesterday to a learned astronomer, who |
states that,according to these calculations, the distance of the !
sult from tlm earth is about 32,323 semi-dinmeters of the eavth !
or 88,443,726 miles. This is nearly 7,000,000 miles less than !
the distance made out by Incke from observations of the last |
transit, and 3,000,000 or 4,000,000 less than the results obtain- !
¢d by more recent measurement,  Comparing the caleulations |
made in 1769, and these mado in 1874, the distance from the |
carth to the sun in course of the 105 ycars w..at have elapsed |
has been reduced 6,926,274 miles.  'The astronomer coneludes |
therefore that if this ratio were constant it would require just
1,14v years to overcome the entire distance, and the carth
would be then swallowed up or consumed by thesun. He
cunsiders the figuresgiven as hardly truthworthy, however, as
scarcely suflicient time has elapsed to make the calculations
accurately.  The observations to be made in 1882, will, it is
thought, settle the question as to whether the possibility of the
carth falling into the sun exists.

DR LIVINGSTONE.

Tho last journals of David Livingstone have just been
published by John Murray. The work is commented ou as
follows by the Graphuc, to which journal we are indebted for
the illustration on page 25.

¢t The most artistic narrative would do far less to enhance the
fame of Livingstone a8 an explorer and a man than these
rude and simple diarics. Extending over more than scven years
from his arrival at Zanzibar, in January, 1866, to hisd. ath in
the fen.country of Bangweolo on the 1st of May, 1873, they tell
in plainest, sometimes in broken, words, the hopes, disappoint-
ments, and results ot bis last efforts to fulfil the mission of his
life. ‘Their very preservationin complete form — in part from
the large Letts' Diary brought home by Mr. Stanley. in pact
from the ¢ battered tin-case” saved for the Forcign Ofice by
the faithful Susi and Chumah —1is itsclf & wonder. With a
writer, mdccd 1ess methodical, the restoration, without a brak,
of the conucctcd narrative, would have been impossible, for
note-books, ink, and pencils failed Livingstone at last, till
cvery blank space had to be utilised, and cutrics made in
coloured juice across the pages of old newspapers, so that but
for the precision which attached month and yearto every entry,
the most careful editing would rot have availed to place cach
pote in proper sequence, Ina more finished work, too, we
might have missed those heart-wrung expressions of devotion.
al thought, or of a weariness weli-nigh unto death, which
make the journalat times so unspeakably touching, while no
claboration could have better reproduced its brighter side of
vivid cojoyment of African scenery and character, the delight
of the observant naturalist, or the bold, but never presump.
tuous theorising of tho geographer. Disaster followed Living-
stone from the start. The worthlessness of his Johanna hove
and Sepoy escort wag but g passing cloud. The plunder of
his medicine-chest in the first week of '67 by his treacherors
Waiyau guides fell on him, in his own words, as the sentence
of death, KFrom that time the seeds of fever sown in previous
wanderings ripentd apace. The iron coustitution, though
often sceming to recover, month by month continued to give
way. It is hard to repress a sense of disappointment on re-

———ot—
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flecting how fnuch more, if properly supported, a man so
versed in African travel, and so rarcly gifted with tho art of
gaining the goodwill of savage tribes, might possibly have
achicved.  Yet ,ainfully ovident as are the difficultics which
8 henooforth kamp o every step and impart a certain air of in-
8 ducisivn to bis movements, even from the explorer’s point of
vivw this latest woik of Livingstone's stands on an emincoce
1B apart. Almost for the first time the veil is rent which hides
.!f that central heect of Africa where typee of life from the Eastern
R (uast merge gradually into those of the West, where great
} apus and varieties of animal life little kuown tothe zoologist
sharo the sub-tropical forest and marsh with the dense tribes
:i of primitive Negro land, and the humid svuth-cast winds feed
0¥ the sources of the unexplored rivers that flow from thence
i south, west, and north to join, as Livingstorc held,the Zam-
i Lesi and the Nile. Thus tla rough diaries, with their occasional
+ same of past researches, are full of the decpest and most
[ variod interest, whether we trace in them Livingstone himself
IR still stiuggling onward to the goal, though worn with fever
8 and weak from loss of blood, his great walking powers desert-
g ing him at last, or hear the death-zongs of the captured slaves
B1 and the cry of the women in the massacre of Nyangwo, or fol-
low the keen eyo of the practised naturalist from the great
it tropical ape to the littlo fly-catching ant, or map out with the
[ explorer the ever-widening chain of nowly-discovered lakes
¥ aud rivers. The last fragments of the journcy through the
' flooded marshes towards the iIill of th: Four Fouutains,
whence Li vingstone believed the Nile to spring, are painful in

and their journcy down to the coast with their master’s body
y is hard'y less interesting than the Diary itsef, On one ques-
K tion likely soon to come into gieater prominence—whether
B Africa is to be civilised with the rifle or the mission 72—
g Livingstone, who judgesno one, not even those who betray him

b work will find few manlier or more encouraging sentences any-
f wh re than those penued by him in 72, while waiting for the
b supplies which Stanley was to send up from the coast. Tho
E Journals, we should add, Fave been admirably cdited by Mr,
B lorace Waller,aud are coriched with a perfectly new map of
g the Forest Plateau of Africa, carefully compiled by Mt. Bolton
| from Liviugstone’s own notes and sketches.”

There seems to be for some mea a strange allurement in
Arctic travel. But for these restless and energetic spirits we
question much whether expeditions would start so frequently
to face privation and often death amid those dreary scenes,

‘The love of science and the desire to complete our maps and
B furnish new facts and theorics for geographical science we
believe all, in th: mselves, wouid fail to send furth one nalf
the number of expeditions which this strange love of Arctic
| 1ife (xcites to action. The British Government are rapidly
pu-bing forward theirp-  -rations for the new English Expe-
dition. Thousands of , .ls of beef are being prepared and
a steam whaler has been purchased and is being fitted, We
stated, previously that probably the partisl success of the re-
crnt Austrian expedition had caused the British Government
to yield at last tothe advocates of a new attempt on England’s
part to reach the pole. Tho following short account of their
trip will iardly seem, to most persons, very provocative of
" rivalry.

The second North German expedition to the Arctic Seas was
sent out from Bremen in June, 1869, and arrived there, on its
return, in Scptember, 1870. It was cquipped by tho contri.

butions of merchants and meon of science, under the patronagy
of the King of Prussia and of the Berlin Geographical Suciety,
at the suggestion of Dr. A. Petermann, of Gutha, An in-
teresting narrative, by Captain Karl Koldewoy, who command-
ed both this expeuition and that of 1863, has been trauslatud
into English by the Rev. L. Mercier. It forms a volumy,
edited by Mr, 1. W, Bates, assistant secretary of the Ruyal
Geographical Society, and recently published by Musses,
Sawpsun, Low & Co., which is very well worth reading. The
vossuls cvmployed were the steamer © Germanis,” 90 ft. lui,,
22} ft. brond, and 11 {t. deep, of 143 tonstburden, stoutly Luilt,
and fortificd by an iron sheath ; and the schooner ¢ Hansa,” of
76 tons burden. The scientific members of tho expeditivn
were Dr. Borgen and Dr. R. Copeland (an Englishmau) for
astronomical and physical science ; Licutenant Julius Pay«r,
of the Austrian army, for geography; and Dr. A. Pausch, for
zovlogy, cthnology, and botany, on board the ¢ Germanin”;
Iir. Buchholtz and Dr. Gustavus Laube, on board the « Hausa.”
The latter vessel was under the command of Captain F, Hege-
mann. Thecast coast of Greenland was to be explored as far
northward aspossible, in tho hope of reaching the North Pole,
and perhaps even getting across the polar circle to Bebring’s
Strait. The expedition, however, did not get beyond the 77th
degreo of latitude, where a point of land, at the end of Dove
Bay, wasnamed ¢ Cape Bismarck ;” the adjacent mainland is
« King William’s Land,” and in front of it lies % Koldewuey's
Island.” During the swinter months, the shores of Gireenland
are bordered by a vast field of ice, over which they had to
travel hundreds of miles insledges, but this mode ot convey-
ance was sometimes exchanged for boat journeys in the crecks
and openings through tho ice. The « Hansa” was wrecked
or crushed among the icebergs, in Uctober; but her ofticers
and crew, saving the needful stores, and building a house of
snow with the aid of timbers and sailcloth, contrived to live
on the ice through the winter. It is interesting to vead
the account of how they kept Christinas in this cheerless
situation, which we have endcavoured to illustrate by one of
our engravings. These brave Germans, according to their
national custom, erected a Christmas Tree, which was adorned
with wax candles and paper garlands; they plucked off and |
distributed the usual toys, crackers, and gingerbread nuts, as |
children do at home ; and thoy were comforted, cach man of
them, with a glass of port wine, followed by a cup of chocolate.
But their position was one of cxtremo danger, and they
suffered terribly, in the dreary mouths that followed, before
they could reach the shore of Grecnland, where, at tho
Moravian mission, at Fricdrichsthal, they found a kind and
hospitablo welcome.

The march of empire is rapidly extending not + westward ? .
only but * castward,” India under the wise rule of Eugland |
is developing its internal resources and becoming acquainted .
with the most complete and fiuished cxamples of modern |
science in cngincering. Russia too is changing the face of
Siberia and theso two great nations by means of industry and
cnergy hitherto almost unexampleare reversing the scemingly
natural dire: tion of the march of progress. To illustrate the
truth of what we have just stated, we publish on pages 16
and 17, illustrations of two new marks of advancement 1n
India. Onc of these is the opcning of the Rajpootana State
railway, and the other the iron works for the King of Burmal.
The Rajpootana railway is at present one hundred miles long
extending from Delhi to Ulmar, the capital of a State of the

same name with a population of about 800,000.
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l' Ono of our engravingsdepicts the engine, another repregents | * ENGINEERING IN EGYPT
! the palace of Bann? Singh, a former chief of Ulwn.r, who dicd Instructions have been sent by His Highaess the Khedive to
soon after thogieat mutiny of 1857. From a native peint of | 4),, consulting engineer of Egypt, Mr, John Fowler, to take
view ho was a good governor. Ho formed takes for pleastito | 10 ginto steps to commonco the works of the Soudaa Rail-
and irrigation, a?d.bcauhﬁe.d tho suburbs of the city with fine way, the routs and method of construction being thoso which
gardens and buildings. 1lis palace is a structure of much weto recommended by him in his report of December 1873
bemlxl.y ) 1'm'|\' is lsurr:‘).lmdcd by onmo of the most magnifictnt | epyig Jiny of railway commences at tho southern end st Shendy,
gm; mli"ltl“ oit 11,"1 . IO‘“ lnst picturo shows a grand the most convenient centro or collecting point for all traflic
rocky hill, on which, a thousand feet above the cenotaph of | oo by the Nile, which is navigablo from the south to this
Baktawar Singh, star ds the nobly situated fort of Ulwar, At point, or by the coverging camgl routes from Abyssinin, Ke-
thf’ l;asotof th]o m“j cll(l)so tothe cenotaph, are & fine row of da ¢, Gellabat ‘Taku, Barka, Sennaar, and the other neighbour-
H"}" olo t”;”l‘ e, excellent sPccilenc'ns ofthe gr’n‘(l:cful se]gmcntlal ing fertilo Provinc s, and thoneo traversing tho so-called desert
xfuc wa s yl ei, very com(;nl\loll)l ml aJpol(:'tnnn. Tho tank 1n the of Bahiuda, a tract well provided with water and small timber,
oreground Is surrounced by ¢ ega.nt iosks, and:} vcry Prety |4t raashes the Nilo again ncar Dubbe, which is a convenient
scene is pregented when, on a festive day, the chief sits under centro of commerco for Darfour, Kordofan, Wady, and the
the upperarcado of his anc: stor’s tomb at ono end of the tank, Western Provinces, Passing the seat of Government, Dobgo-
tvhilc a gay procession passes along the other, conveying an b9, it then rans near tho Nile slong thy whole of that portion
“.Ol to tl.lc temples in the rcn.r ) overy et?p x'm.d terrazo n.nd of its course (about 220 miles) where the rapids known as the
kiosk being covered by a multitude, each individual of which Secon 1 and Third Cataracts render navigat.>n almost imnpos-
wears clothing sct off bya turban and girdle of brilliant colour. sible, and reaches Wady Halfa, a poiut whence the river is
Iho other mew undertaking, the iron works for tho Kibg |\ oiip16 at all times of the year to Phile, at the head of the
of Bunnah, are a greater proof of advancement, slfowmg tho First Cataract. Thence to Assouan, a short line of railway has
?Z;ffwiitjl:hznnzg ::,f,?ol;y g:!;o t‘\:o f u.ro¥can z‘atlyns. The already been constructed to avoid the difficultirs of navigation
Up ‘crbBurmnh is espe 'alll sei lor ‘s 18 .rox.n 1 nymeletrlz]ny. d throuzh the First Citaract, and from that point water commn-
pper s especiafly rie ! n minerd fvca ,.an nication is open to Sivut, the southern terminus of the Upper
amongst its deposits it includes considerable quantities of iron Egyptian Railway, to Cairo and to Alexandria  Simultaic iy
isti . ftes b ) Ao
0;c§,n :n?:t::‘g ’p m:.::; of ‘;lr 0‘"; b‘t:d l}!nc}; hemat:?t:, pmﬂ.z 1y with the construction of the Soudan Railway the chort Rail-
:) ' gmln ;.xn c,].t tpa:l yt of cas o ];cl hemzl LSt;md way at Asvouan will be extended northward and the upper
© {pproAch In quality to tuat ol our we SEnOWR Sumbcrian Lyyptian line southward until they meet near Esnd, so that
ores. Both coal and charcoal, too, are available for fuel, while : . : eone <o
. . eventually one continuous line of railway will extend from
there is an abundance of pure calx-gpar for flux. Tho iron- :
Alexandria to Shendy.

. v .
stones, are, we belxc.\ e, for .thc most part found near the Mr. Fowler will complete the necessary contracts before he
surface, and arereadily obtainable; the coal, however, has to > . : .
. .. DA leaves fir Egypt, in December, and he will then procecd with
be bLrought from inland districts, and it is not improbable that . . .
the difficultics nttendant upon its transport 10y — at first. at Mr Kilgour, who will have chief charge of the works, to com-
P 3P Y ety mencoe the works of the railway at Wa ty Halfa.

all events—lead to the use of chal i s i vorks. . . .
ove d of charcoal i the iron works ‘The Soudan Railway is not the only great work of inturnal

The project tor the iron works was decided upon during a | R . . .
recent visit of the Burmese Ambassadors to England, the de- improvement occupying attention at the present time. The
’ Government of tho Khedive has given instructions to Mr.

velopment of the undertaking bein truste .
. l‘ & g entrusted to Dr. Clement Fowler to lay before it without delay a complete schewme f
Williams, forngerly the representative of England at Burmah, | | R
: . jmproved irrigation for the whole of the Delta and Lower
and a geatleman who has had an extensive eastern experience. | . . . . .
: Egypt, on th+ principle of almost entirely dispensing with
A staff of engincers and managers left England some months J ‘as .
pumping, and of providing that the nece-sary quantity of

ago under Ehe ch.arge of Ar. R.II. Holgate, an cngincer of water be supplied with certainty for each crop at the period of
much experience in iron works. tl ost required. ‘This great work, if succe-sful, will
The site chosen for the works is on the right bank of the | ©°° Y’ ear m 1 ton o en ! ) Wi
. have the effect of largely increasing the rovenues of Egypt
Irrawaddy, about twelve miles below Mandaly, the present e A . 2 .
. m . and diminishing the risk of inundations from an exceptionally
capital of Burmah. ‘the blast furnace plant, which has hieh Nile
been constructed according to the designs of the chief igh sile.
engincer, Mr.- Holgate, consists of two iron-cased fur-
naces, 56 feet in height, supported on cast iron pillars, STEAM ON CANALS.

| the casing being of sufficient size to admit of having | py, report of Canal Auditor Thayer, of New York State,
boshes up to 12 feet in diamecter. As we have already | contains some int?rcstiug rermcarks on the use of steam on
stated, it is possible that it may be decided to work the furnaces | canals.  Ilv copsiders that the reward olered Ly that stats

. N . R A for a practical solution of the rhfficulty has resulted in the
with charcoal, in which case the height would be reduced, and production of a successful system viz., that in use by the

provision has been made for effectivg this change. Each | payeer Stean Canal Boat Company. Lhis Compauy is working
furnace will be blown by three tuyeres, and thero will | ¢ com- | scven boats with constierable financial success. The specd
plet. arrangements for taking off the gases for their use at the | of the boats is greater than that before obtained and the cost
ovens and boilers of propulsion is less than by animal power. This success,
. . . <y | however, is but a very partial one, as may ba gathered from the

A neighbouring level tract, about a dozen miles across, will | g0 430t but seven boats ot of the five or six thousand on the
supply the ore, while the river will afford the mennsof transit | canal are thus wurhed. The Auditor thinks that the Legisia-
for the coal from the inland districts, and also for the finished , turcdid wrong in 1.miting the competition to appliances which

o : , could be fitted to the existing canal boats, that they thus , re-
products of the works. The latter will, of course, be connected | vented mechanical engincers from cnga’g ing 1. ti‘w con {cst,

by lines of railway, with suitable landing places. Tho general since theso Jatter knew that a boat to be propelled by its
arrangement of the works willat once be scen from the plan | own machinery must be of a different form and model from
which we give on page 20. onc that was simply towed. The Auditor is of opinien that |
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ml this restriction been removed and the time for compoti-
tion extended the results would have been more favourable,
Another system, which seems to have been moro successful on
the New York canals is that of towing by means of o sub.
merged cable., This system is commented upon as follows.
#The New York Steam Cable Towing Company was organized
for the purpose of introducing upon cur canalg the cable
system of towing, That company, during the scason of 1872,
laid a singlo cable between Buffalo and Lockport, and with
two steamers especially constructed for the p irpose, has been
operating the system, experimentally, during the past two
seasons, It is claimed by the projectors of the enterprise that
during their experimentsl operations 1,400 tons of freight,
with boats containing it, havo been hauled in oune train by a
singlo cablo steamer, against the strong current between
Tonawanda and Buffuloat the rate of three wmiles per hour, at
ag low & cost for steam-power as any known steam canal boat
carrying two hundred tons ; that is to ray, doing seven times
the work at tho same cost for steam. ‘T'he cable system ought
not to be considered asan experiment. It has been in success.
full operation on European canals and rivers for severul years,
and found to be the cheapest adaptation of steam for towing
purposes yot divised. There fs no reason why it should not
be equally successful on our own canals, and cerainly no
}norelproﬁtablu field for thy operation of the system can be
ound.

THE PROTECTION OF IRON SURFACLS.

The increasing utilization of iron as a wmaterial of architec-
tural and engineering c nstruction, and the necessity for pro-
tecting it from surface deterioration by meaus of some kind of
paint which is at once cconomical and durable, have given the
subject to be considered in this article a very great practical
importance to painters. Until within a short time, our painters
have not sceme I tovealize that iron required special treatment,
very different from that which would an-wer with wocd or
brick; and during the first ten or fiftcen years of the history
of iron architecture in this conntiry, the best effects of design
and ornamentation wero spoilcd by hewvy coats Hf white paint,
which were sure to become streaked with reddish staing very
eoon after they were put on. ‘There bas been a very decided
progres-—towards a style of painting at ence tasteful, durable,
and adapted to irou ag s material of construction—since white
iron fronts were general, aud many of the iron buildings in
New York are models of beauty as well as strength; but we
may consider the painting of iror an art yet to be learned by
a majority of painters, if we may judge by the masy couspi-
cuous examples of ugliness and bad taste which disfigure our
finest business streets.

In mixing paints for iron surfaces, it is of the first impor-
tance that the best materials only be used. Linsced oil is the
best medium, when free from admixture with turpentine, A
volatile oil, like turpentine, cannot be used with advantage on
& non-absorbent surfa e like that of iron, for the reason that it
leaves the punt a dry seale on the outside, which, having no
cohesion, can be readily crumbled or washed away, Linsced
oil, on the other hand, is peculiatly well adaptéd for this pur-
pose. It does not evaporate in any perceptible degree but the
large percentage of linolein which it contains combines with
the oxygen of the air, and forms a solid, translucent substance,
of resinous appearance, which possesses much toughness and
clasticity, and will not crack ar blister by reason of the expan-
sion and contraction of the iion with variatious of tem-erature.
1 It is, moreover, remarkably adhesive, is impervious to water,
| and is very diflicalt of solution in essuntial oils, spirits, or
naphthg, and even in bisulphid : of carbon. Another important
advantage of linolein is that it expands in drying, which pecu-
liarly adapts it to iron surfaces; since cracks, however minute,
tesulting from shrinkage, expose enough of the metal to afford
a chance for corrosion, which will spread in all directions,
undenmining the paint and causing it to scale off, besides dis-
coloring il.

With all its advantages, however, the b st linseed oil paint
" is but poorly adapted to long s icu as a protection to iron
| surfaces exposed to »xtreme varia..on of temperature and to all
| kinds of weather. Even the continuous film of linolein, not-
- withstanding its compactness and the additional substance
. afforded by the body of the paints, gradually loses its tough-
ness, curls up, and peels off. If chipped off by accident be-
fore it had lost its bold on the iron, we find, if we carefully

examino the exposel spot, that a thin ilm of oxide bas formed
under it This fact accounts for its dimloished adhesion, Iron,
in uniting with oxygen to form a rust, increnses its bulk in
proportion to the amount of oxygen it has taken up, and ne-
cessarily o ‘cupies increased space. In a word, it swells, and in
so0 doing pushes off the paint film, which, rooner or later, drops
awny from it. This undermining action of the rust is tho chief
difticulty to bo contcaded with in effectually preserving iron
surfaces by means of paints or varnishes It is not improba-
ble that the linolein, itself an oxide, may impart oxygen to the
jron, and thus promote its rusting. This idea has been sug-
gested by Professor Williams in a recent treatico on tha sub-
ject; and while it is purely speculative, it may account for the
oxidation of iron =urfaces, whon to all appearance effectunlly
protected byafilm ofpaint thick enough and continnous enough
to exdlndo both air and dampness,

In selecting a paiut for iron, mechanical adhesion is a consi.
deration of the first importance. In this respect, puints differ
widely, but it must be remembered that, in painting or var-
pishing a metallic surface, mechanical adhesion is all wo have
to depend upon., With abrorbent surfaces it is diff rent. Pro-
fessor Williams gives it as his opinion, based on observation
aud experiment, that pitchy or bituminous films aro especi-
ally effective as regards their adhesion to iron: for example,
solutions of asphalt or pitch in petrolum or turpeatine. ‘These
are also very effective as regards continnity, owing to the fact
that, in drying, they form plastic filme, which yield with the
expansion and coatraction of the iron, and manifest no ten-
dency to crack. If the suiface is rusty, they penctrate the oxide
scale, and envelops the particles very effectually, making them
a portion of the paint. The solubility of such a film in water
may be counterarte! by mixing it with husced oil, The ¢x-
periment may easily be tried by mixisg about two parts of
Brunswick black with oue of white, red, or stone colored paint,
the body of which is composed of red or white tead or litharge.
Red lead is the best for many reasons, f finely gronnd and
thoranghly mixed with linseed oil.  Any one of scveral kinds |
of Hitumen may be used, cither natural mineral asphalt, pine,
pitch, or artificial asphalt, such as gas tar or the residuum of
petrolewin distillation in cases where the crude oil bas been
distilled beforo being treated with acid, This gives a very
hard, bright pitch, waich is soluble in ¢ once run ¥ paraffin
spirit, and which makes the base of an excellent, cheap, and
durable paint for ironwork in exposed positions.

During the past few ycars the writer has heard many ac-
counts of the preservative influence of paraffin when n?plicd
to iron surtaces, and can recommen | it for all classes of iron-
work which can be treated hot. The most effective method of
applying it is to heat the iron in vacuo, in order to expand it
and open its pores, when pamffin, raised to the proper temper-
ature, is ron upon it. By this means the iron is penetrated to a
sufficient depth to afford a very effectval protection agiinst
oxidation, especially when a suitable paint is subsequently ap-
plied Any non-oxidizable substance would probably answer,
bat paraffin is as cheap as any, and quite as goo if not better,
the only exception as to quality being made in favor of some
kind of vitrcous enamel, which while costing more, would cer-
tainly be more permancnt in its beunefits, Brushed upon the
outside merely, it is doubtful if paraflin would have much cftect
in preserving the iron, while it would certairly tend to lessen,
if not destroy, the mechauical adhcsion of u surfaco pamnt,
"T'here is no reason, however, why bridge work. iron fronts, vtc,
should not be treated with paraftin before they leave the shops
where they are made, which would greatly eimphfy the pro-
blem of their easy and economical preservation from oxidation.
In the abseir o of such treatment, a careful coating with the
paint above described will probibly prove the most effectual
means of protecting iroa surfaces.—Latnters Magazine,

A NEW PREVENTATIVE FOR ‘'l EFFECTS OF
BEE-STINGS.

Mr. G. Walker has made some interesting (but unpleasant)
experiments litely, whereby he has proved that ummunity
from the pain and other effects of the stings of bees can bo
obtained by inoculation. The following description of his
manner of experimentalising on himself is taken from the
Lancet :—

Hoe went to on- of his hives, caught a beo, placed it on his
wrist, and allowed it to sting him taking care that ho received
the largest amount of poison by preventing it from going

— e
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away at onco, The firit fow
stings ho got durlog this ex-
periment had the usual effect ;
the whole of his forcarm wag
affected with a cutancous
erysipolas, and thero was dlig-
order of tho nerves, accompa-
niod with heat, rednoss, swell-
fog and pain. This attack
lasted 1ill Tuesday, and on
Wedoesday, October 7, he was
so far recovcred that, follow-
ing tho samo plan, ho stung
himself three times more,
also on tho wrist. The attack
of erysipelag this timo was
vot nearly go severo, but, as
before, ho felt a stinging son.
sation as fur up as bhis
shoulder, and he noticed that
& lymphatic gland behind his
car hud increased conswdarably
in size, the poicon being taken
up by tho lymphatic system,
On Saturday, October 10, he
again treated himself to threo
stings, and the pain was con-
siderably less, though the
swellivg was still exteusivo,
At the end of the next week
{October 17) he had sighicen
stings; then he atung himself
scven times more during the
next week and reached the
=uwber of thirty-two on
October 31, the course «f the
experiment havivg lastod
very nearly fuur weeks, After
the twentieth sting there was
very little swelling or pain,
only a slight ftching scnsa-
tion, with & small amount of
inflammation in the imme.
diate ncighbourhood of tho
part stung, which did not
spread further,

e e

THE BQY ASTRONOMER.

(From the
St. Nicholas Mcgazine.)

The {first transit of Venus
ever noted by a humau cye
was predicted by a boy, and
was observed by that boy
just as he reached thu age of
manhood, His name was
Jeremiah Horrox. We have a
somewhat wonderful story to
tell you about this boy,

He lived in an obscuro vil-
Iage near Liverpool, England.
He was a lover of books aud
of sclence, and before he
reached the ago of eighteen
he had mastered the astrono-
mical knowledgo of tho day.
He studied the problems of
Kepler and ho made the
discovery that the tables of
Kepler indicated the mnear

_approach of the transit of
Venus across tho sun's centre.
This was about tho year 1635.

Often on midsummer nights

the boy Harrox might have

THE CANADIAN PATENT OFFICE RECORD

Scale

ApSPEP 10 20 30 0 30 €0 0 80 30 183 Feete

-1
I

arop wrohis

i

\\ \
NN

' r*‘*"j-r/ N
‘ B
)-M ""I
e e :
? \
, !
. d

Shal ovor

T Bt

Sudd pver

Frg Bod

K]
T2

[Fanuary, Iy

IRON WORKS FOR THIZ KINQ OF BURMAH, NEAR MANDALAY, BURMAH.




Uaonary, 1876.)

i

s 4

o

L3

R/
i,

,.
0

1Y
-y~

T 8

S tte duad

!
at l!

(!

3
w
E <k
L=
u
=
] &
[N F
s
©
n
R
<
(=]
)
]
“
-
@
-
e

AND MECHANICS' MAGAZINE.

L]
ln]h.’,l iy
Wl

FIsH STACE AND FISHLRMEN'S DWELLINGS
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THE NEWFOUNDLAND COD-FISHERY.

COD CAUUHT LY A “JICCLR *

[l been seen in the fields watching the planct Venus, The de-
sire sprung up within him to seo the transit of the beautiful
plauet across the disc of the suwn, for it was a sight that no eye
had ever seen, and one that would tend to solve some of the

freatest problems ever presented to the mind of an astronomer.

B 5o the boy beygan to examine tho astronomical tables of Kepler,
M and by their aid endeavoured to demonstrate at what time the
fuext traugit would occur. He found an error in the tables,
and then, he being tho first o1 all astronomers to make the pre-
gcise calculati n, discoverced the exact date when the next tran-
sit would take placo.

‘He told his secret to an intimate friend,a boy, who like
himself, loved science. The young astronomer then awaited
the event which he had predicted for a number of years, never j
secing the loved planet in the shaded cvening sky without
dreaming of the day when the transit should fulfil the beautifal
vision he carried in bis mind.

The memorable year came at least—1639, The predicted day
of the transit came, too, at the end of the year. It was Sunday.
1t found Horrox, the boy astronomer, now just passed tweunty
yecars of age, intently watching a sheet of paper in a private
room, on which lay the sun's reflected image. Over thisreflec-
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tion of the sun's disc on the paper he expected moment by
mumnt to tce the planct like & moving spot or a shadow.

Suddenly tie church bells rang. e was a very religious
youth, and accustomed to heed the church bells as a call from
heaven, Tho paper still was spotless, no shadow broke the
vuter cdge of the sun's luminous circle,

Stitl the church bells rang. Should he go? A clond might
hide the suu before Lis return and the expected disclosure be
lost fur a century. .

But Horrox said to himself; «I must not neglect the wor-
ship of the Creator, to sco the wonderful things the Creator has
made.”

So he left the reflectcd image of the sun on the paper and
went to the sanctuary,

When he returncd from the scrvice he hurried to the room.
The sun was still shining, aod there, like a shadow on the
bright circle on the paper, was the image of the nlanet Veaus.
It crept elowly aloug the bright centre, like the finger of the
invisible. Then the boy astronomer knew that the great pro-
blems of astronomny were correct,and the thought filled his
pure heart with religious joy.

Horrox died at the age of twenty-two. Nearly one hundred
and thirty, years afterward Venus was scen crossing the sun.
‘The wholo astronomical world was then interested in the
event, and expeditions of observations were fitted out by the
principal European Governments, It was observed in this
country by David Rittenhousc, who fainted when he saw the
great vision.

POLYCHROME PRINTING.

A remarkablo innovation upon the ordinary process of
colour printing has just been introduced to public notice at
¢the Intcrnational Exhibition by Messrs J. M. Johnson & Sovs,
who are well known as the printers of official catalogues, &c
The new process is perfectly distinct in every respect from
any of thisclass by which it has been preceded, and, although
embodying some very striking features, is in itself a very
simple matter  So simple is it, in fact, that the first idea
whi.h suggests iteclfon examining into its details is— & Why
was it acver thought of before 77 Briefly, it consists in print-
ing any number of colours at a single impression; it is
colour printing without blocks or stones, and with colours
which are not ink, the colours forming at once the block and
the pigment, To follow out the process we will first take
the colours, which are moulded nto blocks measuring about
6in.x 4 in, x 2 in, thick. These blocks have to be cut up
into slabs about half an inch in thickness, todo which a block
is taken to & band-sawing machine, having in place of the
ban 1 saw a stecl wire. The block of colouris fixed against a
vertical plate, the plate baving been previously warmed and
thus caueing the block to adhere. The plate is carried on &
travelling table, aud, the feed motion being started, the block
is carried furwards against the wire, and the first slab is cut
off, This operation is repeated until the block has been cut
up into slabs, when another block takesits place.

The next step is to cut pieces out of the slabs of the pattern
required for printing from, For this purpose a template made
of brass is caused to adhere to the slab of colour, and by
means of another band-saw machine, having an excerdiogly
fine steel wire, a prece of colour of the exact shape required
is cur out of the slab. When the various pieces of
colour Jorming the subject to be produced bave all
been cut out, they are carefully joined and fitted into each
other inside an iron sliding frame, just as a dissecting
puzzle is put tugether, By the application of a gentle warmth
the various pieces of colour are made to cohere, and a solid
block is produced, The upp-r face is then brought to a true
surface by being ground upon astone, and the block is then
ready for taking impressions from, It is placed on a printing
press of spucial construction, and the impressions are produced
upun paper moistencd with turpentine, or any other solvent
of colour, As the block wears it is automatically raised
within its frame, aud waen worn nearly away, what remaiag
of it un the base plate is scruped off. Whea suflicient scrap

ings have accuraulated the whole is melted down, stirred up,
moulded ia large slabs, and is used for printing marbled
paper, which is thus produced 1n bright wnd striking patteras.
It will thus be seen that the process involves no waste what-
ever, ail the scrapings, chips, and fragments being ultimately

utilised. Woeo should mention that beforo the half-inch slab
has been used up in its original form it will havo given
about 8,000 printings,

The advantages of tho new systom over that ordinarily
practised are very maked ; any number of colours or flat
shades can bo printed at a single impression instead of re-
quiring a separate block or stone for cach colour. Thenagain
the prints become perfoctly dry in a fow minutes, thus avoid.
g loss of time in that resp ct. The polychrome process
has been go recently developed, that many modifications, of
which it is plainly susceptible Lavo not yct been worked out
in practico Thus, for instance, the process at present is
only applied to ground culours. Ifa very clearly defined
outline, or high degreo of finish i8 required, the ordinary
methods of lithography or block printing are used in combin.
ation with new process. Tho same means must also be used
as at present to produc: the «flv ts of shading, althoughits
believed 1hat the new procioss will in course of time be made
to ~ubserve all these varied purpises and will form of itself a
perfect and independent sys.. m of colour printing. The
samples of wa have sc-n tostify to the efficiency of the
process in th. presei t stage of its dovelopmeant, whilst an
examination into its working gives us reason to expect that
the anticipated perfection will ultimately e realised.

We have observed that the printing press uséd in the poly-
chrome process is of very special coustruction; it, io fact,
differs from all others in several important respects,
been designed and manufactured by Mr. Arthur Rigg, of

London, who also designed and made the two band.saw ma-

chines which bave likewise their specialities, We purpose
shortly to;illustrate and describe in detail tho printing press,

but in the meantime we may point out its peculiarities, Mo- |

tion is given to the table bya worm and wheel and crank ;

the crauk moviog the table backwardsand forwards, and alsa

actuating the tympan, which is in the form of a segment of a
large circle, and is suspended from a centre over the table.
There is & very neat arrangement for keeping the same point
of the tympan precisely over a corresponding point in the
table so as to presurve the register,
varying thickness of the blucks of colour which arises from
the gradual denudation of their surfaces by use, the tympan
is lowered by au hydraulic arrangement which allows it to
exactly follow up the wear of the blocks. The hydraulic
presses — for there are two —are charged by a small pump
which can bs sct to work at the speed required, Sach, then,
are the particulars of a process which promises to aid in and
to cheapen the production of chrumatic printing of all kinds,
and to wark an era in the history of that art.——Engineering.

COMPOUNDS FOR POLISHING.

It is not often, nowadays, that a now compouna for cleaning
and polishing metals and other substances is discovered or in-
vented, and when such a thing is decmed sufficiently valuable
to secure by letters patent, it is likely to obtain a little no-
tire whatever may be its real value. Whether or not there
may be any novelty in the compound invented by Mr. Wilk-
jnson wr cannot say ; but certainly there is no novelty in the
use of slate-dust for polishing putposes, 'The compound con-
sists of slate-powder mixed with a small quantity of suphuric
acid, ammonia, and whiting, pipeclay, rouge, crocus, or the
like, and it may be use i cither dry or wet, preferably in the
latter slate. In manufacturing the compound the patentce
places a quauntity of the slate-dust in a tank containing suffi-
cicnt—ammonia, he say<, but we presume he means—ammo-
nia-water, to make a paste, which is then removed to another

tank containing sufficient sulphuric acid (dilute?) to bring .

the paste to tho consistency of cream, when a guantity of
whiting, pipeclay, rouge, or other substance is thrown iu and
the whole thoroughly mixed until it becomes nearly dry, in
which stite it may be compressed into cakes or moulds, or
desiccated uutil it becomes a powder. Instead of sulphuric
a~id, rpirits of wine(') may be us d. Another part of Mr.
Wilkins n's invention consists in amalgamating slate-dust,
prepared with nm nonia and su'phucic acid, with cavutchoue
or guttapercha, an 1 noulding the compound thus obtained
into any de<ired or suitable shape for polishing, e.g., knives
and forks  Buffing-sticks of all siz=s and {orms can be mould-
cd from the plastic material, and for certain  purposes it will

;—-1
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, suribed,

" dyed green must uow be added, according to an art.cly in the
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be a-lvisable to add a small quantity of umery-puwder to the
componud. The prepared slate-powde; may also be mixed
with glue, oil, litharge, and other adhesive materials, and
spread upon paper or cloth, or it may be treated 1o the csual
manacr for manufacturing glags and emery-paper, and used for
similar purposes.

The slate-dust prepared as above may be fixed with fat, pot-
ash, silica, or other substances, for forming into svap-tablets,
tooth-paste, puwder, &e. The slate-dust may also be utilised
as a j aint for -hips’ bottoms and metalwork gencrally.

Me. Wilkinson claims as his invention the use of slate-dust, |
m.xd with other substances to fit it for a cummmercial com-
puutl for cleauing and golishing mctals, and he also claims
the ase of the dust in the modified combinations abuve de-
feribed.  In short he claims the oxclusive usoe of slate.dust
fur pulishing purpose when it is prepared in the manoer de-
Wo presume that the patentes by slate dust m aus
the puwlder obtained by crushing ordinary roufing slate, al-
though as the on.y definition he gives is “ mineral slat.,” his
pat.nt will cover all descriptions, viz , mica slate, whet slaty,
drawing slate, adhesive slate, that which is known by the spe-
Jifiv name of polishiog slate, aud the common and better
kuvwn rupfing slate. We suppose that Mr. Wilkinson has
tested the capabilitics of his compound in cleaning and polish-
ing metal'ic surfaces, and having found the result satisfactory
bas paid the fees and secumed his invention. There is not
such a plentiful supply of cheap and good polishing materials
that mechanics will refuse to try his compound, even it it be
het glate-dust.

IE POISONOUS NA'TURE OF RED WALL PAPERS.
(Dritish Medical Journal.)

The dangers to be feared from wall-papers, stuffs, lace s, and
flawers, dyed green by the agency of arsenite of copper, have
lutg been patent to the world, The particles of arsenic which
become detached from articles 8o ¢ Joured have given rise tn
undoubted cases of poisoning, as well as t» much una countable
ill health. This danger is particularly great in ball-r,oms,
where the parti. les detached frum the dresses and fl,wers
worn by the ladics are in constant agitatlon in a condensed and
hearvd atmo-phere. To these dang: rs appertaining to articles

Guz tte des Hopitiuz, a fresh series, which have been traced to
wa'l-papers and materials dyed with coralline dye. It was
believed for some time, some years since, that this materinl,
which was used to dye stockings, socks, and other woullen
goods, & maguniticent red, was poisunous. A young man who
wore red socks, having been attacked by a very acute and
painful vesicular eruption on both feet, M. Tardieu attributed
this aftection 10 the red colour of the coralline dys. The sub-
stauce in question having besn s parated by M. Roussin, the
chemist, and injected under the skin of a dog, a rabbit, and a
frog, which died from its effects, it was concluded to be a
violent p. ison, and cubsequently full cut of us. as a dycing
sent, Contradictions of this stutement, however, were soon
forthc ming ; M. Landrin, a veterinary surgcon, asserted that
he had administered corallineg to dogs anit cats without ob-
serviug any su' sequent ill effect. He had had positive proof
of the al orption of the coraliine, and of its purity, since he
liad be en able to collect it in the lungs of the animals, and to
dye «ilk with it. Dr Guyot cunfirmed these expiriments, ard
«ame to the conclusion that coralline was not poisvnous, « ven
in large doses, and that it muy be safely usclin dy.ing, pro-
vided that it be not mixed with poisonous substances.

In preserce of these contradictions between men of cqual
uducation and veracity, doubt was permissible, and things ic-
mained 'n this state. M. Bouchardat had oficn had an idea
that signs of poisoning by loval app ications of Scheele’s green
or arsrnite of copper wure present in some cases frum the na.
tur of the symptoms rccord. d, but this was an a prior. ¢x-
planation which was far from convincing., This question was
still environed in mystery, when it was declared by a most
singul rivcident, Dr. Bijon, a physician of Quimperlé had
an apartme nt huog with feutre /*avy, & wall-paper with a red
pattern on a hazel-brown (nossette) ground. Whencever be in-
hatit d this ronm, ho was annvyed by prickings of the cyclids,
with itching and burning sensations; he was even attacked
by purulcat conjunctivitis after having slept for s veral nights
in this room. He had the paper analysed, and, fiom a picce

of t w squace centimitres (0.12 square yard), MM, Mayer and
Lebaigne obtained, with Marsh's apparatus, ¢nough ersenical
patclies to cover n saucer. They were alko able tu extrict
fr.m a largor quantity of this pa,.er cnough coralline to submit
it to reagents, to dyo silk and wool with it, and to obtain
suflicient arsenical patches to cnable them to aftitm that the
red substance employed to colour the paper was undoabte dly
coralline, and that, in its use as a Jyo for puper, 10 was an
arscnical substanees we M Bouchar lat had tore oo, thoagh
M. Roussin hau not been able to recognissitas such M. Mayer
could not ubtain any patches of arsvuic by submitting the
brown portions of the papur tu tie action of Matsh s apparatus
an! thurofore came to the decision chat the arsente wason y
mixed with the red colour of the paper, that 1s, with the
coralline dye,

An appacent contradiction is thus sulved, it rerults tuat
pure curalline is nut piisonoue, aud may be employed as a
dyc; but, in materials as wuil as in wall papers, an acsenical
mer tant §s often used to fix it. This mordant, then, acts as o
p ison, whother actinz tupiweally on the skin, whero iv1s di-
rectly depusited, through the mediam of re ! shurts, deawers, and
stuckings, ur by th - fust and vapouars waich disengsge them-
selves from the papers or stuffs dyed with it,

AMERICAN TINWARE STAMPING.

‘T'he manufacture of scamless guods from tin plates, by ma.
chinery, was introduced into the United States about iae
year 18C). A few years previous to that date tinned goods,
such as plates, pans, jelly wmoulds, &c., had been made fiom
one pivce of metal in France and clsewhero in Europe, but it
was not until about fourteen ycars ago that the pruce., was in
successful operation in America, About that time machinery
was brought from France, and this branch of mechamesl in-
dustry, which has since grown tu be of such large propor-
tions, wus fairly inaugurated. Pending the ntroducuon of
the French machiney, au American writer tells us, the pro-
cess of stamping meals has been elaborated aud got 1nto
succussful wotking order by C Hodgetts and W. Taylor, of
New Youh, The two methods—the £reuch and what 1s calied
the Amcrican — buth attain the same result, and the prin-
ciples governing them are aliho; they differ only in mwvor
details and in the construction of the machinery used.

Stamped guods wers made at first by means of a drop press,
but this mecthod was open to objuction, principally on ac-
count of the liability of tin plates, uniess of uxcoptiounally
good quality, to crack in stamping, thereby causing  con-
siderable loss of mat.rial. The process now in use was adopted
about ten years ago. By its opcration the pressure brought
to bear upon the metal in the successive stages of manufuc.
turc is more gradual; there 18 no sharp impizgement—such
as would be caused by the falling of & drop hammer; fractures
are of rare owcurreace, and a great saving in material s
effected,

In stamping tin plates into such forms as may be destred,
the first operation is that of cutting the blank of the requi-
sito size aud shape from the tin plate  Thuis is done, generally,
by mcaos of an ordinary drop press. Thae blank is then trans-
ferred to the stamping machine, whero the flange 1s so held
during the pressure of the descending die as to keep it per-
feetly flat,and freo from the force brought to bear upon the
rest of the plate.  The flange by this meaus retains the same
thickness as the ongirval plate, while, at the same tume, 1ts
shape is preserved, the corrugation being confiaed to the
sides of the vasin, The descending weight containing the
dic is governed by the machinery threughout, and docs 1ts
work by gradual aud steady pressure, Suceessive d oo are
used, cach one smaller in arcumference than its predecessor,
until the required depth is obtained. The nature of the
plate is such that 1t has been found necessary to use dies ot
moderate depth, and to prefer a suceession of strokes 10 eu-
deavouring to make artices of much aepth at ons operation
The metal formng the sides of the baswn is necessanly
stretched in the peration to some extent, and the tin plating
is made to cover a larger space than when in tue blauk,
while on the flange and botwo:n it retamns its orygival condi-
tion. It con-cquently becomes nccessary, for the purpose ot
sucuring unifurmity in the plating, to have mauy of the mau-
ufactured articles retinned,  The corrugatious on e s1des ot
the basin are smoothed out with a burnishing iron on a lathe,

e e e e o e e o e e ma e e e
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ag in the manufacture of spun goods. ‘The presses used are
of great strength, and can be adapted to the production of
any size of article that may be required, One man is required
to attend earh press, and he is kept busily employed.

When the article has been stamped into the required shape,
it is removed to another machine, where the flange is turned
over and wired Tt is then realy fur tho spinner, who smooths
ont the corrngations and pives it an even, regular surlace,
Some kinds of goods, such as dust pans, ¢, are frequently
put on the market without the cormmgations being removed,
but the great majority of stamped wa s, wh: n they are of any
considerable depth, are spun before Leing retinned, Tho ten-
dency of iron to crack under such pri sgure as 15 brought to
bear upon it in the stamping process has made it neces-ary
for the manufacturers to use only the best charcoal plates, as
it has been found that it is more profitable in the long run to
do so than to cmploy inferior metal,

The advantases clanoed for stamperl goo is over those wmade
by the old methods are many and important.  The absence of
seaws rendering the use of solder uunecessary, and affording no
place for wat r to lodge and cause rust. 1s one of the most
importast of their claims to suprniority.  For such articles as
milk paus, &c., that require, when not in use; to be thoraughly
clean, dry, and free from sou. “mitk, crust,” the absenvo of
aoy place where liquids could possibly lo lge, 1s a matter of
comiderabie moment.

The same method of stamping isalso applic 1 tu othier metals
beside tin-plate. Copper aud brass basins, xc¢, are made by
the same or similar machines.

TIHE PUSITION OF WINDOWS IN HORSE STABLES,

We find in a German exchange some 1 urious ohservations
on the manner in which the position 2f the windows in the
st:ble affects the eyes of & horse. Tn on- instance the horses
of a farmer—tne animals, celobrated for their « xeellent con-
ditton — were kept in o stable lightel ouly by a small '
window at one side. When light was need d 1 worlk the
door was temporanly left open ; the result was that neacy
all of these avimals had eyes of unequal «trength, mdih tune
a number of them beecame blind on the side towar 1 the window,
A strong light directly in the horses’ faces has been found to
weaken the sight.  ‘Lhe worst position of all far w stable win.
dow is 1n front of the horses uand much higher than their
heads.  Anoflicer had bought & perfectly soun { mare froma
gentleman whose stable  was lighted by winedows at the tear
ofthestalis.  1heanimal wus sound and perfectly satisfactory,
After three months®*she became suddenly # grou wd-shy 5 on
examiving her eyes they were found direeted upward and this
was explained by the fact that the windows of the sfficary
stable were sitnated above the head of the stalls) the eyes
Leing generally drmwn i that direction She wa: yemnuve d to
anoilier stable where the hght was admitted from all =ides,
and in three months thedifliculty had disappeared  Another
officer reports that during the campaign of 1870, in Fiance,
he radea horse that was acapital jumper  On his v turen from
the war ne placed tias animad 1 bis stable the windows of
which were above the frent of the stall, and ina shart time the i
borse became g0 shy of the ground that he had tosell it He
had had a similar expenience with other <addle-horses, all of!
which beeame gound-shy m hisstall. One animal in particular
a thorough-bre 1 ware, renowned for her jumping qualities,
refused ina short ime to cross the smuallest obstacle, and,
when forced to cross a foot-wide gully, made a leap that
would have cleared a ditch fourteen feet wide  Owaners of
hotses who fiud that ther anumals shy at objects on the gronud |
or at thuir side would do well to look to the windows of their
stables for an explanation of the evil,

A N&w plan is aboat to be adopted as an experiment, an the
line between Brussels and Antwerp, with rezard to the issue
of Thilway tichets, and substituting for them conpons available
for any date , these coupons will be sold in boaks contai- ing '
twerty, and will be assucd for aither single or return journey
for cvery cass. This wil be without doubt of great ronven-
i nee to the public, and we may safely predict *hat this new
system will coun become general,

DOMINION.

Tue tonnago of tho new vessels built or registered at Halifax
during 1874, was 18,359, tho numb..r of craft being 75.

Wz understand thatlast weck a very rich vein was struck |
in the north-east shaft of the Lyndhurst lead mine. The |
pro-pects of the company are cunsidered very favourable, |
work being pushed forward regardless of the unfavourable ‘
state of the weather.

!
|

Savs the Free Press, — Grashoppers are now hatching out
in great numbers in the Greenwood settlement. This remark
may possibly be regarded with suspicion, but the thingis a
fact. You sce, o scttler built himself a house, and dudn’t put
any floor in it. Consequently when things got warmed up
the grasshoppers commenced to hatch out aud things are now
pretty lively in that house, ]

Tue Colonist of the 25th ult , says :—It isestimated that there
are at least 100 miners returning from Cassiar, at I'ort Wranger
unable to reich Victorin because of want of conveyances It
is knuwu that supplies of food and clothing were very short at
Wrangel when the last steamer left, and some Cassiarans zo so
far &~ to say that there is danger of the men now there starving
to death, or, at least, suffering from the severity of the season,

{
|
)
I
I
Ar the last mecting of the Board of the port Dover and Lake i
Huroun Railway, the contract for track laying from Port Dover [,
to Woodstock was let. Tho contract is also let for 2,620 tons |
of rails, at $43 pet ton, to be delivered at the Company’s whar- 3
ves here in June next. The iron was bought from an English
firm on vay advantageous terins, and is now lying part at Buff- !
ato and part at New York. !
‘g annual stuteent of the New Brunswick shipping
<hows that the total tunnage of vessels built in thar Pro-
vince during 1874, was 46,655, comprised in 1031 vessels.
L-timating this tonoage at $49, it would give the value of the
vessels built as $1,368,200. There are now building 43 ves-
scls of 34,470 tons. The indications are, however, that the
coming year will not be a very busy one in shipping. From
St. John papers we learn that at tho present time there is
not the same activity apparent in ship.building that was
noticeable last year. About St. John there are several yards
idle that have scldom of late years been without a vessel or
two on the stock—particularly the ship-yard of Messrs, Nevins
Fraser & Co, these builders baving retired from business
here.  The yavds in Portland, where in previous years times
were very full, are now tolerably active. It s also noticeable
that th re are comparatively few small vessels bulding, the
tmlk of the tontage being ships and barques, mauy of very
large <ize. A considerable number of the vessels are for our
own people.

Tmiat Trie oF e Horrer DrepGe ST. LAWRENCE —On
Tuesday, during the storm, this new type of dredger had n
very satisfactory trial on the Clyde off Greenock, in a heavy
sea, an i pres - nee of Mr. Ackerman, of the Admiralty = \r
Turner, represcotative of the Caunadian Governnent : Mr
Detnys 'y, theic engineer, Mr. Kinntple, engineer of the Cor-
poration of Greenock ; Mr, Morton, chairman of the Ciyde
LightL'rast ; Mr Wilson, Marine Superintendent of the Cale-
donian Riilway; Captain Callender, and others.  After dredg-
ing for some time into its own hopper cavity, by a change
of steawm grarng the dredging girder and apparatus were
raised on board, the propeller put in motion, the fastenings
lansened, and the vessel instantly converted into a loaded
screw-steara 't ; when, as such, her sea.going qualities were
severely tested ina run of 20 miles through a heavy sca, and
in the teeth of the gale and blinding snow-storm.  The
party on board repeatedly expressed thew satislaction with
the behaviour of the yesscl, aud this new system of dredsting,
and their conviction of the great economical advantages it
has over the present mode of dredging on the Clyde. T'he 8¢
Lawrenee dredges to 30 ft. depth of water, carries GO0 tons of
jts own spoil, and is the sccond patent hopper dredger Messes
Simons & Co., Renfrew, have constructed for the Canadian
G werum nt. The previous oue steamed across the Atlantic

in N days—Glasgow News
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RAILWAY MATTERS.

On the United States railways 81 accidents occurred in the
month of October, and 16 persons were killed and 60 injured.
The averages per day for October are 2.61 accidents, 0.61 hilled
sid 194 i jured; for the year they are 2.69 ac.idents, 0.56
killed and 2 06 injured. 'T'he averages for tho month are all
slightly below those for the year,

The Northern Railway Company, of New-Brunswick pro-
pose, under the general Act of Assembly, to run a line from
the town of Richibucto to the nearcst puint on the Intercolo-
nia’,

M. N, C. Ry.—We understand that at a mecting of the Direc-
tors of the Norihern Colonization Bailway Company, heli at
Montreal, recently, it was decided to push on the construction !
of the rowd through Pontiac as rapidly as possible. The
schemne for amalgamating the Northern Colonization and!
Canada Central Ba iways has been abandoned for thoe present.

I'he Belgian canal-boats are propelled for short distances by
small locomotives, running nn a single rail laid upon the bank
of the “tow-path.” ‘Lhe system is to be establishel on the
Bourgngue canal, over a distance of 150 miles. Relay ongines
will be provided at suitable distances, and when two engines
meet on the track they will exchaoge boats aud retrace their
paths. The locomotives will be run at the rate of three and
one-tenth miles in an hour, and will pull one boat, carrying a
cargo of 150 tous each,

The building of the New-Brunswick and Canada Railroad is
leading to some new things under the sun in the way of trade.
We learn that cight millions of shingles will be manufactured
during the winter in Presquile and forwarded by mail to
Buston at special rates  ‘L'he course which the shingles

i aerial bodies at a short distance from the carth.

SCIENTIFIC NEWS

Mg, Hixp of Nova Scotia,calls attention to the fact that the
equatorial bulge of the carth’s surfuce may have Leen much
larger in earlier geolopeal epuchs than at the present day, asud
that Capt «in Clarke's and General Schubert's investigations,
accordinz to which the earths cquator is an clhipse and
not a circle, favor the idea that in theso earhier cpoehs this
ellipticity mu-t have assumed thenature of a gradual change
in the figure of the earth, in victus of which & vast equatorial
undulation Las progressed with cxtreme slowness in an cast-
erly and westerly direction,

A rieresT has been maude by the Iforeign Office that the
Danirh Government will permit their agents at Disco Proven,
and Uponivik tocollect hunters, dogs, and dog drivers for the
Arctic Expedition. It is announced that the vessel chosen to
be the consort of the steam-whaler ¢ Bloodhound” in the
forthcomiug Arctic Expedition is her Majesty’s ship ¢ Alert.”
She is a 5-gun steam-sloop of 751 tons old measurement, and
100-horse power nominal. Active preparations for the equip-
ment of the ships will svon commence, but the start witl not
be made until the latter part of June of next year, as it is
considered merely waste of labour and time to push across the
North Water until the ice has had time to melt and dnft cut
from Smith’s sound.

M. NorprxsksoLp has recently found, in the ice and snow of
the Arctic potar sea, a black dust. ‘Chis he had melted, and
subsequently subimitted to chemical analysis, which has proved
that it is composed of nickel and cobalt, ‘and is similar in
coustitution to the meteorites, It scems probable, therefore
that the puwder is actually due to the disintegration of these
The regions
which this intrep d iraveller has lately explored are the most
inhospitable on the globe. e has traversed ice seas, the level

will take will be somewhat circuitous. They are to be bauled | of which rices to over 3000 tt, above that of the ocean, and
from Presqu'ile to a di tance of about eight miles bulow | which are rent with hu.e crevasses often entirely concenled by
Tobique, where the riilroad is riached. Thence they are to | snow and fug, rendening their exploration an enterpnse of the
be sent by rail to St. Mary’s station, hauled across the river | greatest danger. Al Nourdeushjold is now orgamsing a new
by teams, aud forwarded 1o Boston «ii Frederickton Branch | expedition to start iu the spring of 1875.

and Consolidated Europcan and North American Railroad.
Shingles are usually shipped by water at very low rates of
fraght, but by the present plan a good deal of money will be
drawn during the winter by a Presquiile district. Were the
railroad extended to that locality travel and business would ‘
be greatly exteuded.

M. Farves has recently performed a secics of experiments on
| the maiberry, bazel nut, and cherry laurel, which he consi-
ders .ocs far to prove the fact that the substances which sup-
ply the food of plants have an ascending motion in tne bark,
For this purpose he made perfect or imperfrct annular inci-
sions through the bark, or detached picces of the bark, to

A Driera paper proposes a railroad on the ice from Du- | Which buds were attachied, or removed entire cylinders of vark
luth to the Sault—the whole length of Lake Superior. It frum the truuk, The result of the experiments was that the
would simply spike the mils to the ice, without grading, | buds always coatinacd to develope when the communiestion
filling, cxcavating, ballasting, or ties The track, it eays, | remained uninterrupted with the lower portion of the trunk ;
could be taken up every sprivg and stowed away. The road | while when this communication was completely destroyed,
would be about 100 miles loug, and a dead level. 1t suggests | the buds invariably withered away. If the bud was separated
further that ¢ the rails could be spiked to the ice, or they | by a perfect annular incision, it withered the more slowly the
could be fastened in a frame and laid on the ice without spikes, ; greater its distanee from the incistou ; and in these cases the
which would dojust as well.” ¢ Just as well 7 A great deal | starch disa, poared enticely trom the portions of the wo sd above
better!” says the Detroit [-dbune. “ For, laid on a frame, | the mcision between it aud the bud,  When eatire cyhinders
the track could fluat when the ice melted from beucath it, | of bark with budson them were removed, the buds continued
sud thus the gread thoroughfare would be available swinmer | to develupe, aud even produced branches bearing leases.
and winter. Give us the milroad on frames, and let the Le-
gislature look to it that they give it a subsidy both sides of

M. Vicror pe Lessers and Mr. Stoewart have printed their
the track ®

report upon the journey they recently undertook for the pur-
pose of tracing outa railway line between Tarkestan and Iodia.

Tue Government Railway in Prince Edward Island has | It app-us frumn ihe repurt tuat, Lafiled by the Hindvo Koosh,
expericnced sad tuck at the outset of its carcer. Tremen.ous ¢ they taimed wast, and found Kashgat to be connecte t by open
snw storms have blovhed up the line ever since the 28th of | and vuy gradaally asvending vatleys and plateaus voth with
Deceraber.  Every possible effort has been ma te to clear the  Khokandt and  Cashwere.  That this is undoubtedly so was
track of ice and suow, but all in vain, owing to the soverity | repeatedly stated two years ao in the Russian intethgenc of
of the weathet and a succession of heavy winds and snow | the Zimes. M. de Lesseps thinks that the most practicable
storms blocking up the cuttings from eight to fifteen feet | road stacts fium Lahore, and resching Sennagapar by the
Strung gang» of men and suven eugines have beeu constaatly | Valley oi the Jhelam, proceeds through the Sotchal and
employd to mahe communication butween Charlottetown and | Karvhorum Pasaes to Yarkaud, sashgai, Khokand, Lashkend,
Sunnysil , to Jitt ¢ purp ... Some engines are frozen uy, | Urcuburg, wkaterinbarg, anl Moscow.  We may add that. the
apd snow plou_hs hive proved pra.tically usciess. Scveral | Russian Government ar 1a no hurry to act upon this, advice.
tres th vugis santyloaghs got offthe track, and wer. re- | They will fur il prescnt cuntent thems:lves with constrae 1ag
pinced with great labo . This is the third week the line | a due from Urcaburg to Southern Sibenia.  Fiom ttus tenok

hay Leen Llochedd, the cuttings all beag too warrow aud no
snow fences  The Superintendent has had to announce the
postpoucmient of the opening of the road for the present.

I

line anviher way cventuady be vanched off in the direett n
of Fashkend At the same time, the project of n canal between
the Caspran and Aral iy stid under discassion,
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ARCHITECTURAL SCRAPS.

Tho jottings represented above are not without suggestive-
ncss.

No. 1, hows a wooden dcor, of pierced work, temp. Queen
Elizabcth, from the hermitage at Pontefract, Yorkshire, in
which, tiadition says, Peter, the hermit, of Pomfret, lived in
the time of King John,

Nos. 2 and 3, Two windows from an old building at Mine-

head, Somersetshive, now used ag s tannery. The woodwork
is of great solidity, fastened with pegs. ‘Thoarched windows
are in the upper story, whilst the square-headed one is on
the ground.floor.

Nos. 4 and 5, Door-boods or canopies from Woodstock,
Oxfordshire. In No. 5, the truss or bracket is of wood, boldly
carved, with secondary support of iron. No, 4, is entitely of
wrougbt~iron; the fuliage and scroll-work being worked with
great frecdom of handling.—The Builder,
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' BUNT IN WHEAT. 'wcre in the soil. To destroy these it is obwvious that the

i dressing must bo applied to the land; but where it is desired
T'he fungus diseases of the cereals are a fore trouble to!ta destroy fungus spores attached to the aeed, or where
farmere  Their fi 1ds are carefully plouzhed, the seed as eare- | diseased seed is suspected to exist in any appreciable quantity
{ully sown, and the growt}u of the plant appears as strong and H amongst the bulk, it might beadvisable to try the pneumatic
healthy a8 could bo desired ; but a little Inter the farmer | process of pickling, using strong cylindrical “vessels for the
finds that. the yield from his field will fall far short of an! purpose. 4'he grain being placed in these, and the lids closed
average, bucause many of the graius or eceds of the ear con- ! air tight, a vactum would e created inside, and the effects of
tain nothing but a number of bunt-spores, Telleftn caries, as 1 such vapours as those of carboli  acid, carbon disulphide, or
this parasitic fungus is named, is # most subtle and destruc- | sulphuroun acid gas itself, might be tried.  Wo suspect, how-
tive disease ; for, owing to the toughness of the coat of the | ever, that theresults would b the same — that the germinat.
sced, the hunt-spores sve kept together, and are taken to the | jng power of the diseased grain would be destroyed, and con-
threshing-machine with the sound grain, where they are dis- | sequently, those seeds which would produce a plant, wonld
persed, and, adhering to the other seeds, ave too often s0wn |, have more room to develop and so acquire a robust growth,
to grow as the wheat grows, and to dustroy it when grown. | enabling them to resist the attacks of their fungus parasites.
Buat and smutare almost synonymous terms to farmers, al- 1 Rust, bunt, smut, and mildow afford some inteiesting objects
though they aro distinguished by mycologists Bunt rarely 1 to the microscopist, and agricuiturisis would find it to their
attacks barley, but smut {Utilugo seytnm] appears to attack . advantage to make a good microscope a recogmsed implement
wheat, barley, oats, millet, maize, &c, indiscrininately, Of of husbandry.—Enghsh Mechanee,
the two, s getune is probably worse than cesers; for while
the latter destroys the ovule, its spores are kept together |
by the pericarp 3 but with the former the pericarp is at-) PLAIN COOKS.
tacked as well as the floral envelopes and even the spike-
lets, the spores being thus wafted all over the soil by | Wanted, an industrious, thrifty, sensible woman, who has
the wind, anid resting there are ready to attack the young | some idea of cookery, who will do a little housework, clean
plant almost as soon as it isthrough the ground, ‘Uhe segetum  her knives, and be content with the wazes of # governess, U'ho
however, attacks oats and barley much more frequently than ' servauts who now apply for such rituations in middle-class
whent, so that, as far as the latter is concerned, it is prin- | households are for the most part wholly unfit for them. Some-

cipally against bunt that the farmer has to take precautions;
md accordingly sred-wheat is, as n rule, pickled, dressed. or
steeped. 1t will be understood by what we have said above
that while pickling the sced-wheat in sume solution ealeu-
lated to destroy tho fungus spores adhering to it may be
efiectual in the case of Zillette cariev, it van effect nothing
towards preventing the ravages of Ustilugy sty tum, tho spores
of which ate contained in the soil, save on the supposition
that pickling destroys the germinating power of the weak
grains, leaving only those which are strong and  healthy to
grow and reach maturity untouched by the destructive par-
asites.  Various preparations for dressing wheat have been
tricd with what appears to be a feir amaunt of suceess, and
scveral nostrums are sold for the purpose, which may or may
not bie as eftective as  the generally  used and comparatively
cheap sulphnte of copper.  Although it is undeniable that
bluestone has given good results on the lands of some farmers
in preventing bunt, it is, and must be. all but useless in pre-
venting smvt; and asimilar vevdict must be pronounced
the case of the other dressings, such as lime, sali, corrosive
sublimate, arsenic, &c.  There have not been wanting
amongst the more, intelligent agriculturists, however, many
who hiave petsistently avoided dressing their sced with any
solution whatever , and they have not been left unsupported
in their arguments by the professors of agricultural chemis.
try—notably Prof. Buckman, who for many years has con-
cluded than the beneficial effects of stecping are due to the
destruction of the weak and discased grain, The Rev. Mr.
Wix, too, has waged unceasing war against the practice of
steeping or dressing seed wheat, and challenged all the agri-
culturists in the kingdom to inspect his crops, relying for the
successful results he invariably obtains, on the selection of
sound seed and thin sowing, Twenty years ago Profes-or
Buckman recorded in the Royal Agricaltural Soctety s Jonrnad,
the result of some experiments he had made in dressing wheat,
and comwparing the produce with that from undressed seed.
Thus, from the same sample he picked out so-.nd seeds, and
also some of those much discased. The two qualitics wire
then divided into two parceds, each one of which was dressed
with the sulphate of copper solution. ‘The four parcels of
seed were then sown in separate plots, with the vesult that
there was scarcely a perfect ear amongst the undressed
discased wheat, which nearly ail germinated and grew. The
other parcel of disensed sced produced only a few plants, and
the grain carried by these was free from bunt. The sound
picked sced, both dress:d and undressed, yiclded a good and
clean crop thus showing that the sulphate of copper destroys
the germinating power of discased seed. There may, of course
be cirenmstances v conditions when it may be advisable to
do everything calculated to disinfect the wheat, and it is
notarious that sulphate of copper docs not afford protection
always, though po-sibly this may be due to the fact that the
disense is veally Ustilago seyetum, the resting spores of which

times they are kitchen-maids who have been under good
cooks, but have been too lazy or too stupid to learn from them.
~ometimes, again, they belong to a class of which the young
or inexperienced  housekeeper must beware,  Its representa-
tive is usually an elderly woman of many places who s destined
to be in manv more ; indeed, she alds to their number almost
every mouth, for drink, or laziness, or both will account for
any frequency in her migrations, A third and more numerous
cJass is that of the young woman who hits been a maid of all-
work, She has been ignorantly brought up, and her home
training has been worso than none.  She has seen waste when
money aund provisions were plenty,alt  rnuting with starvation,
beging, and dishonesty when scarcity of work and diunken-
ness hiave made times hmd. She has inhabited a crowded
room where tidiness was impossible ; her dres  has consisted
chiefly of rags, garnished with artificial flowers , her highest
iden! of amuse nent has been a fair or o wusic hall; and her
only preparation for entering domestic service a few months
at nominal wages in a lodging-house. Tacre she has learnt
little but speculation, and has been seeustomed often to lie
down at night in her clothes too weary to nmdress, aud to rise
m the morning and go avout her work unwasled & 31 uncomb.
ed.  When the maid-of-all-work obtains a p ace as p.aia covk
she assumes the office with perfect sclf satisfaction  She pro-
cerds without any hesitation to waste aud destroy th+ matenal

intrusted to her for conversion into fool It need hardly Le
observed that ber success is complete.  She keeps her nmuk
and cream in the hot kitchen, and wonders that they turn
sour. She puts the batter into the same smdl capboard w.th
the cheece, and is surprised that the san ¢ which she scuds to
the dinner table has an unpleasant taste.  She will not be at
the trouble of cleaning out the oven flues, and cannot imasine
why the paste will not rise. She Jeaves the fish upon the
kitchen table from the time it is bronght un il she is ready to
cook it, and stands by with a took of inno  nce while the fisi-
monger is scolded for sending stale fish  When she lays a
tire she crams 1t with bundles of wood so that it will not Light
and supplements her bad architecture with whole boxes of
matches and very lon: candle-ends, She stirs the kitchen
fire every time she passes it, and keeps 1t blazing even when
there is no cooking to be done, and when the family is dimnyg
ont. If the heat makes her ill, she blames the pooraccommo-
dation of the bouse, and talks as if shu had cowe from a
palace to enter servico, If she has a gas-stove the taps aro
constantly turned on, aud as to lowering the lights in the pas-
sages or sculliry, such an idea never crosses her mind evan in
dreams.  She will send up the eggs cither raw or hard boiled
rather than use your saud-glass. She will give you bread aod
milk with roast chicken rather than beat aud flavor the :mix-
ture into bread sauce. Sho will make tea with tepid water,
wiil send up spinach that looks like cabbage rather than put
it through o steve, and will pecl the potatoes an inch thick to
save the trouble of picking out their cyes.,
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Now, really rifined cooking is the result of practice and
tenching, But, short of this, the genius which cunsists of ¢ an
infinste capacity for tiking trouble,” will do much for the pro-
duction of foo{ which shall be wholesome aud palatable as
well.  Thic is exactly the quality deficient in an ordinary
cook. Plavori u, frying and making puffpaste are not to be
Jearnt in o dny, though common sense and the will to use it
are enough for the preparation of an ordinary dinuer. Bat
the contemporary cook hag onlv onre recipe for every dish—
namely, quantity and waste. She asks for a dozen of egus
aud n pint of cream for the smallest cabinet pudding, and pro-
fers isinglass to gelatine only because it is more expunsive.
A whole pot of jam must be consumed to make a single
tartlet. A joint in the kitchen and another in the parlor is
the allowance she preseribes for each day. She never keops
gravy'; it is mean to boil down bones and scraps. If gravy is
wanted, gravy beef should be ordered. The rind should be
cut oft the bacon at least an inch thick, and a crock of Lroken
bread must always be kept to get mouldy for the honor of the
house Frying can only be done in lard in any respectable
kitch b, and what number of oysters aro required for a single
patty we do not venture to estimate. Untidiness, too, the
constant companion of wastefulness, she has reduced to a
scienee,  Her cupboards are an alatming mixtire of scraps,
sauces, forzotten white of s, and pots of dripping, together
with rai-ins and corn flour, furniture polish and blacklead.

1L destruction of articles of food is well matched by her
treatment of the crochery and kitchen utensils in her charge.
She warms the best china dinner plates to a white hiat,
The dishes she puts into the oven until their surface resembles
th t of the crackle porcelain admired by the colleciors. If
th y are adoined with arms or monograws in color or gilding,
-h Twarly discovers the efliciency of strong soda andsoft svap in
the removal of such vanities. A few dexterous movements
will chip the cdges on a stone sink, and she thinks it well to

ortists at 1s 4 p <k Somctimes Tam almost indined to pich
out the pirees of i cse and meat, Lut Jack hore eats it all up
a3 sweet s o b, and hisooats like satin — L g/s b Dy er,

THE BYES OF DEEP-SEA ANTVALS.

It is known that, in many nocturnal ammals, the eyes ame
comparatively lage—e g, the owl, the cat, the dormouse;
such are properly twilizht anrmls, therr greatest activity iy
not in the dark necht, but in the evomng or moimng  twi.
Liglit, or in moovhieht, awd the mze of their organs ot vision
compensites tu someextent the weakness of the hght m which
they move,

1t 18 otherwise with animals who really Live without light,
under the carth, or in dark cavittes, in these the eyes are dis.
pensed with, us uscless organ-—being, 1t may be, present in
position, Lut not developed, wanting esscutial parts, and so
not acting. The best-known example is the mole, in which
the eyes are mostly (or in Southern European and the Jap-
anese specivs wholly) covered by the hardened outer skin
as oceurs al-o in the blind rat of South Eastern Europe (Sp lax
typhlusy. Toe bhand autmals of caverns ate also known, sich
as the Proteus, of the Adelsbery, atd varnous beetles, grass-
hoppets, spiders, wootlice, and snahes, in which the eyes are
defective, winting espejally the black pidment,

Recent investigations have shown that ammals live at great
depths 1 the sty where th hight must be very weak, or may
not penetrate at all ; and at is wteresting to know what fea-
tures are bere presented in the eyes We have long known
ot mari ¢ anmumals, especially fishes, in these parts which are
Iihe the twilight animais.  Risso, the ennent naturahst of
Nizaq, fixed upon large eyes as one of the charactenstic fea.
tures ol bsh species trom great depth, and he tnstanced the
spuctes Lomatemas, Alepocophaius, Polypnion, Tetragonurn

remove such excrescences as the handles of dishes or the tups | Mura, and Lepidodepru-, all of which have uncnmmonty tu ge

of their covers ; her rensons for these measures may be sani- | yes,
tary, as handles only form recessess for grease and dirt, and it | the most part.

is impossible to clean them without trouble.

Pudding basins | laig -y el inlobitants of the deep,

Delarochie, in Iviza, contitmed these observatious for
Among crustadians, too, we meet with suca
A very notable example

she consumes in large numbers, and nses butter-boats to feed | in the Tham pis pellucida. & trausparent ammal of the order of

the cat.  The dishes ghe seuds to the table invariably svil the
cluth, and are so full of gravy that they very often spill on the
way upstairs. The covers aro smearcd with greasy finger-
warhs, and it is well if the outside only isdirty.  The kitch n
is her fortress; from it drawing-room comjany is cavcfully
and jealously excluded. In all families the children look
upon the kitchen as a paradise of dainty devices, In some
th y are never allowed to enter ; but in others the little mis.y
is sometimes privileged to make a bit of paste into ducks aund
drakes, or to hnead somo dough into a cake for the doll’s
birthday. Such frivoliticsa modern cook sternly represses. She
supjoses the voung ladies will want to make puddings next or
to come down and try recipes out of « them rubbishing bovks.”
She has no notion of «ncouraging such pranks. A favour has to
b made of leave to use her bowls and spoons, and the you g
oflicer jus* home from his regiment dare not venture into the
sacred precinet to concoct a real Indian curry or a Mulliga-
tawny pillaw unless he hag first ascertained that cook is in a
goud humor, Even the lady of the bouse is informed very
plainly that after her morning visit she is not expected to dis-
turb the quict of the lower regions. ‘The trap is always missing
from the kitchen sink, and things run into the drain which
should never go there ; the valve itself disappears among the
ashes, aud is 1arried away by the dust-cart, together with thie
stoppers and savce bottles, the heads of pepper castors, jam
pots, and hall-buent coals.  Indeed, one might think that the
cook had a personal fnterest in the dustman, and wished to
bestow as many useful articles upon him as possible; or per-
haps her benevolent feelings are stirred by some tale of the
puor sorters in the cinder yards, to whom these things are per-
quisites, and she would be charitable by proxy. she has s
kind heart for all sorts of tramps, and frequently has her for-
tune told. The woman whose babies scem endowed with a
perpetual youth, the man who sells pencils, the various folk
who cke out a precarious livelihood by hawking mittens,
combs, and peu-wipers, find in her a sympathetic patron, and
draw from her large supplies of her master’s bread and meat.
A carrier, whose pony was more sleck and well-fed than
carriers' ponies often are, confessed on one occasion that he
obtained from the tramps iu the neighborhood their stores of

1

Amphipoda, sbout gimm. in length, while the eyes occupy
20m It was recently disvovered by 3L Witlemoes-Subam,
ot the 1+ kallenge. expudition, in tue Atlautic.  Even there, at
de pths of 1,000 to 2,200 fazhoms, was found also a new species
of crustic an, koathoshausia, belonzing to the order of Sto-
mapoda, disttnguishied by multiplication of the eyes, having :
zecond pair inaddition to the normal,

But crustaceans withs eyes dofe ive or absent, correspond-
ing to the subterrancan and cavern ammals, are also to be
found in the depths of the s, A species (Nephropeis) was
tahen vy Mr. James Meson, 1 the Indian Ocean, at a depth
ot 260 to $uu fathoms, somewhiat like the aeplirops Noivegeeus,
and which bad wo eyes; and now, again, Prof. Thowmpson, of
the Clut leny ¢ ooxprdition, has met with other crustacea, alli-
ed to wbsters, but without eyer — dstacus Zateucus and Watte-
musia cructfera—iu the West Indies, at a depth of only 150
fath ms (in the latter the (yeestaiks also wanting), and a se-
cutud variety of the same specics, dlson the Atlantic Ucean, at
a depth of 1,990 fathioms.

There appear to be presemy at the same depth both larze-
cyed and ¢ydess animals, just as in many caverns we may
find togeticr animius with and avimals without eyes—e,«

ina brouk in the Falkenstein cavern in the Swabian Alps,

ate to be foun d an cycless Hydropia and au Ancylus fatnished -

with ¢yes, where it is not casy to see the meaning of the ab-
sence of eyes.

Mg, Bauwsry is mving an aiv-ship tuilt of papier-mache. It
is divided into two compartments—the upper b ing hight and
capible of expansion ; the lower heavy and stron_.  (tis ine
tended to utilise compressed air by way of ballast & partion
Leing allowed to expand when the airopaut wishes to aseond,
An enzine is to b carvried whi h wol work an sir-compreesing
pump, and also rotate a shaft cartying a propeller

A car is now in use on one of the French milraads to which
the Bessemer steamer system has been applied.  The car is
hung on clastic springs, aud the motion while travelhng is zaid
to be ahmost imperceptible.
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