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.

N

S

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

10X

Coloured covers/
Couverture de co:leur

Covers damaged/
Couverture endommagée

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

Cover title missing/
Le titre de couverture manque

Coloured maps/
Cartes géographiques en couleur

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

Coloused 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

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

I 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 fe meilleur exemplaire qu’it

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 endommageées

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

\/ Pages discoloured, stained or foxed/
Pages décolorées, tachetées ou piqueées

Pages detached/
Pages détachées

/ Showthrough/
Transparence

Quality of print varies/

Qualité inégale de l'impression

‘/ Continuous pagination/
Pagination continue

includes index({es)/

Comprend un (des) index

Title on header taken from:/
Le titre de I’en-téte provient:

Title page of issue/
Page de titre e la livraison

Caption of issue/

Titre de départ de la livraison

Masthead/
Génerique (périodiques) de la livraison

22X

26X 30x

12X 16X

20X

24X 28X 32X




"

N
5)

|

|

|

i

|

X
9,
l
—
T

WAL
$.2 00

PR

L

" inERR

Price 1n Canada $1 80 per An

United Siates -

1878.

NOVEMBER

~
2
-
"
Y
=]
©
o
oz
N
&0
=]
“
3
>
o
2
&~
o~
7
<
~
3]
Z
[=}
=
i
a
[=}
=
o]
4
0
ol
E
[
=
<
©
22
-t
w

Vol. I.—No. 8.




228
SS

THE CANADIAN PATENT OFFICE RECORD

[Novomber, 1873,

v ——

t—

SIR G. AIRY'S AUTOMATON TRA.'SIT OF VENUS.

The Astronomer Royal has recently design d construct-
cda working model to show the phenom na o transit of
Venus, of a peculiarly complete and simple character, which
we show on page 227. A few words only are necessary to enablo
any of our readers to appreciate its object and scope. A transit
of Venus occurs only twice in about 120 years; tho import.
ance of obscrving this phenomenon we propose to discuss in
a futare article.  In the meantime w~ would mergly point out
that the feature to note is the exuct instant at which the edges
or limbs of Venus and the sun are in contact durlng the pas.
sage of the former acro<s the disc of the latter.

Very great difticultics have been found on tho occasion of
previous transits iu obtaining reliable obscrvations, owieg to
the peculiar optical effects accompanying the phenomenon and
the consequent difficulties in ensuring the obgervation of the
eamne particular phase in the transit by all observers, as well
as the doubt arising from the exact effuct of the peculiaritics
of each telescope and cach observer. So greal indeed have
been these difficultics, that the observations of the transits that
huyve hitherto taken place—observations made rt great troublo
and expense—have been found of very doubtfsl value. It s,
therefore, most import int that uni ormity in havit of observ.
ation should be acquired by all the officers aud others leaving
England to observe the trausit of Venus in 1874 To thisend
systematic practico of some kind i3 clearly desitable. How is
thist) be obtained with a phenomenon occurring only twice
in 120 years ?  Careful observations of the transits of Jupiter's
satellites have been recommende f, but Sir G. Airy has met the
difhiculty by a device which appears to give a singularly close
copy of the transit of Venus, and on which observers may try
their powers to their heart's content, Before givinga descript-
tion however, 1t is well to understand the ditficulty to be
dealt with in the observation of a transit «f Veuus. Fig. 1
represents the suu with Vonus coming on to it about the
moment of 1nternal contact. ‘There is a ligament conuvectiny the
black disc of Venus with the eky at the point of contact. This
lignment is the main cause of the trouble. It is nearly, if not
always seen, and is explained in the following way : —

Auy brilliant object dazzles the eye, and by irradiation ap-
pears tobe larg:r than it really is; thus, in Figs 1 and 2, we
suppose the real size of the sun to be indicated by the w..ted
liue, while the apparent dise is the sizo of the larger circle. So
again Venusshould be seen the size of the smalldotted circle,but

the size of the black disc whenever her edge is seen against
the sun. But up to the moment that the entire edge of Venus

enters within that of the sun the light cannot encroach at the
pagh that as yet is uot projected agiinst the sun but only
againgt the sky. Cousequently, the limb of Venus that last
enters on_the sun’s disc is for a timeseen its full siz, and the
light, as the limb of the sun concealed by it, can neither on-
croach on the sky or on Venus, In short, at this point the
edges of Venus and the sun are those shown by the dotted
circle+, and thus th: black sky and black disc of Venus meet
where the citcles s s and v v meet, and thus the ligament is
formed. It has been supposed that directly Venus enters
within the sun’s disc, as shown in Fig. 2, the light rushes in
and encroachment takes place. Supposing this to occur im-
mediately after internal contact, it is clear that when under-
stood the peculiarity of the phenomenon would greatly fa-
cilitate its being accurately observed and recorded It is
clearly necessary, however, to ascertain the truth of this sup-
postion,

Fig. 3 shows the apparatus designed by Sir G, Airy to re-
present the transit of Venus, at which the officers and other
observers now practise. A glass slide A A, with a black disc
(to represeat Venus) fixed on it, is drawn by clockwork across
the opening S1, 52, cut in a screen. The curves Si, and 82
correspond to the limbs of the sun at the mements of ingress
and cgress. By means of the looking-glass D, the reflected
beams of the sun are thrown through the opening Si, S2, and
the result is that the phenomena of encrozchment of light and
the Ligament, or “ black drop,” is seen as in an actual travsit.
‘Lhe rate of motion and size of Venu. arc calculated so as to
give the same apparent dimensions and movement when seen
on the main building by observerson the tup of the magnetic
buildings in the Royal Observatory, Greenwich, as thosc of
Venus at the expected transit, ‘The limbs of the sun are
brought together and make an arch, in order to give ingress
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the sun so far encroaches on her that she only appears to be |

and egross without uvanccessary loss of time. We have said
ihat our.obscrvers are practising daily at this modcl, and it

be'éxpegted that their per-onal equations and the effects
of peculiarities ¥n telescopes will be clearly established  We
may add that gome rather unexpected facts have cowe out,
which seem to indicate that a modification of the generally
received explanationof the behaviour of the black drop, whic
wo have given abive, may be n-cessor~  For example, it is
found that with a smaller telescope Ve, s is scen to leave the
limb ani enter within the sun’s di-¢ later, and come in contact
agin at agress carlier, than with a larger glass, Then, again,
it in found that with a brilliant blaze of sunlight & higament 15
seen in a position when wth a faint light it would have
disappeared This is rathcer contrary to the generally ie-
ceived ideas. It i4 preinature, however, to say ™uch now.
A fow weeks' work may establish very valuab' results,—
The Engineer.

LAKE SUPERIOR IRON MINES.

An occasional correspondent of the New York Tribuns says
that the iron interest controls all the capital, thought, and energy
of Marquette, Michigan, and is the great industry of the dis-
trict. Fifteen years ago the fir t ton of ore was taken out of
the Marquette hills agd <ent to Detroit to be made into pig-
iron; the report was that it was too soft, and therefore untit
for u¢e. Now the mines of Marguette produc: nearly once-
quarter of allthe iron ore mined in the United States, o
1,200,000 tons per year. It isexpucted that the production this
year will equal 1,500,000 tons. ‘The ores in this section are
classed in order and quality a3 the magnetic, the sprenlar, and
the homatite. TLe two former varieties are found in imm <
quantitics, will yicld from 67 to 70 per cent. of pure iron, aud
can be hammered into shape almost without being reduce 1 by
heat to pig-iton, these ores are now found to be indi-per sable
for mixing with the ¢ cold short” ores of Peonsylvania, Ohio
aad o.her points in the West. For (his reason they will alwaye
bo in demand. In quality, theiron ore of Missouri, particulaily
that of the Iron Mountain near St Louis, resemnbles the specular
ores of Marquette, but they yield only some 60 to 63 per cent
pure iron, and are accordingly of less value. The iron ores of
Tennessee, to which the attention of the iron manufacturers
of the West was recently turned, have been found to be f the
“cold short ” variety, and although found in immease deposits,
cannot be successfully used for pig-iron without mixing with
the ores of Lake Superior, whic 1 are all red short ” ores, aud
do not become brittle when cold. Immense grantities of the
Marquette ore are shipped regularly to Pittsburgh, Cleveland,
Chicago, Detroit, and elsewhere in the West. ‘The Pittsburg
furnaces are universally using these ores, and canuot compet:
iuquality with imported iron without them. Pittsburg manu.
facturers are also largely interested in theminesin thissection,
and their capital is always ready for the development of auy
now enterprise in miniag here which possesses proper quaht.
cations for success

Marquette enjoys & remarkably favourable sitnation, for it
can ship its ores by water at smail cost to nearly all the great
iron manufacturing centres of the West; for this reason it
must for ever enjoy a position in iron mining scarcely rivalled
by that of any locality in the West, Theattention of England’s
manufacturers is also turned in this direction, and a rerent
shipment of 3,000 tons of pig-iron to Montreal, destiued finally
for England, (7] will show to what extent the exportation of
these ores may be carried on. Although Marquette has coun.
fined its cfforts almost entirely to the mining of ore, a blast
furnace and a rolling mill are now in successful operation lor
the manufacture of pig-iron it cnjoys some advantages, for
coal can be laid down hero much cheaper than at Detroit
Tue vessels employed in taking the iron ore down the lakes
are satisfied to take a rcturn cargo of coal even as ballast, or
for the nominal charge of 75 cents. per ton. There are
immense fields or bogs of peat in this district, and much
attention has been given towards its fit preparation as a sub.

stecl. Some samples of steel maa by the use of peat were
recently submitted to the inspection of steel manufacturers in
Piutsburg, who reported that in quil ty and text wre they were
fully equsl to any stecl made with chare~t This fact is of great

stitute for coal in the manufacture of pig-irun aud for charcoal -

importance, and may tend to a revolution .. the present pro-
cess of manafacture., For making Bessemer st. 1 no ores have
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yet been found In. this country that posses: the superior
qualities of the specular ores of Lake Superior, and for this
purpose these ores must always be held in high esteem. Much
thought has been given recently by the iron and steel mann-
facturers to o new steel made by a manufacturing company of
Chicago ; several cold chisels for uge in the mines, after trial,
have been found to give better satiafaction than the tools made
by the celebrated manufacturers in Pittsburg, The new steel
is harder and finer in texture, and will wear better than any
previously in use. Iiis of great value in cutting up the hard
jasper-quartz and {lint rocks that are met with in working the
veivs of ore in the mines.

We expected to seo openings and galleries at the mines at
Marquette similar to those in Pennsylvania, and were muci,
surprised to find that the ore lay in such huge veing and out-
croppings that it could be taken out as quersymen take out
sandstone or slate from the quarries in the East. The mines
present the appearance of a large pit of 100 to 200 feet in
depth, and of a circumference nearly equal to that of half an
acre, At different points the veins are worked at an angle of
45 degrees from the bottom level, and the vein thoroughly ex-
plored from the surface of the pit to the buttom. The veins
vary in size from three feet in width to 100 feet or more. At
thé Republic Mine we gaw the miners working at the side of a
hill that seemed to contain nothing but solid, pure ore, and
the ore was taken out as fast as the picks could iing it to the
ground. Three men's work at this mine represented for one
day 20 tons of ore, dug, broken, and carted away to the stock-
piles near the railroad track. The Republic Mine was opened
1ast October, and has already produced 90,000 tons of ore. The
unmived ore is believed to amount to millions of tons, The
owners were offered for the property, before a pick was used
in exploring it, 2,000,000 dols. by some iron manuficturers of
Cleveland and Pittsbur:h. In the richness of the veins, their
extent, and the case with which the ore is taken from the bills,
the Republic Mine is a sight worth seeing. John Stewart,
Moses Taylor, and othor New York capitalists are largely
interested in the iron property of this district,

The mines are surface miaes generally, and are worked from
thest  =; hut one or two mines are underground mines, of
which tho Champion i3 the best example. Hero they take
out the ore in drifts and breasts ou cCifferent levels, leaving
from 20 to 30 feet of substance between the levels. The ore is
raiced in ships through the shafts, the hoisting-cab'e for all of
which is driven by the same engine. This mine is worked
upon the same principle as that commonly followed i the
coal mines of Pennsylvania.

The veins of orc run usually from east to west, and the
mines are situated from five miles to sixty miles back from
thetown, The ore is brought to the decks oun the railroad
track in cars especially adapted for the purpose, that run out
on a wooden tramway 50 feet ahove water-mark, when the ore
is dumped into wooden pockets made expressly for loading the
vessels and for storing in readiness for ships’ delivery. One
wooden pocket holds about 60 tons of ore; the Cleveland Iron
Company’s docks, this year, with thewr improvements, will
bold full 4,000 tons of ore in pocket st once, and wiil allow
six vessels to load at the same time. The railroad company
also ownn docks of almost equal capacity, the cost of which
was some 400,000 dols. The railroad is making large returns
of earnings from tariff on trinsportatiou of the ores and from
time to timne it builds, at its own expence, side-tracks ten miles
i&nllgngth to the new manes, for farther development and speedy

elivery.

The iron ore of Lake Superior costs about six dols a ton to
wind and deliver at the lake ports; it is sold at 12 dols. to 12}
dols. per ton delivered at the ports; the profit is, theref re,
equal to six dols. per ton net. Thi+ business pays better than
gold or silver mining, and is adding millions to the already
great wealth of some of the reridents of Marquetto.

It is impossible, of course, to predict the prosperity of Mar-
quette ten years hence, or of the magnitude of this iron mining
that is even n 'w iun itg infancy. One railway now seives for
communication between Chicago a d this place. Still two
additional roads are in process of construction frem Detroit to
Mackinaw, and .hence to Marquerte; the State has appro-
priated lands, and the telegraph poles are already in position
fo. the distance of 50 miles. Marquette seems to have a great
foture near at hand. Tho following shows tho production of
ore of some of the largest mines during the y.sr 1372 :—Lake
Superior, 185,070 tons; Cleveland, 152,607 tons; Jackson,
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118,842 tons; New York, 68,950 tone Champion 68,405 tons ,
Washington, 38,841 tons; Barnum, 38,381 tons ; Cascade, 35,
069 tous ; Lako Angelive, 35,221 tons.

AMERICAN LIGHTHOUSES.

A short time since (vide page 203 of our last number), we illus-
trated two types of recent American lighthouses, and we now
give on pages 230 and 231 views of two others, both ccnnected
with the lighting of the great lakes. The first of these, namely,
that erected on the shores of Lake Erie at (leveland, Otio,
requires no special description; but we illustrate iy merely
on account of its architectural features, The other lighthouse,
pamely, that at Spectacle Reef, Lake Huron, is of special
foterest on account of the mode adopted in establishing the
foundations. We are indebted to the last received report of
the Lighthouse Board of the United States for the following
interesting account of the operatlons :

At the date of the last aunual report (July 1,1871), the crib
92 ft. square, with a central opening of 48 ft. square to Teceive
the cofferdam which was to form the pier of protection, as well
as a landiog place for materisls during the building of the
lighthouse, was in course of copstruction at Scammon’s
Harbour. The original intention was to put the crib in po-i-
tion in four sections, but upon further consideration it was
decided to attempt placing it as & whole upon the reef, which
was succassfully accomplished, a8 is detailed hereafter.

In order to get acenrate soundings to guide in shaping the
bottom of the crib, and to fix with a degree of certainty the
position of these soundings and that to be occupied by the
crib, the following mecthod was pursued: Four temporary
cribs, each 15 ft. by 25 ft, of round timber, were placed in
from 8 ft. to 10 ft of water, in a line corresponding with the
proposed eastern face of the pier of protection, and filled to
the level of the water with ballast stone, These four cribs
were then decked over and conne-ted together.  Upon the pier
thus formed about seventy cords of ballast stone were placed
ready at the proper time to be thrown iuto the crib forming
the pier of protection. The lower two complete courses of
the pier of protection, baving been fastened togeth r by screw
bolts, forming a taft, constituting & ground plan of the pier of
pri tection, were then towed from the harbour where they were
framed to the recf, and moored directly over the po itivn to be
occupied by the finished pier, Its position was marked upon
the temporary pier referred to above, and soundings taken at
intervels of 2 ft. along each timber in the raft, thus obtaining
accurate countours of the surtace of the recf within the limits of
these timbers. The raft was then towed back to the harbour,
hauled out upon ways, and by means of wedges of timber the
bottom was made to conform to the surface of the reef. The
raft, now become the bottom of the pier of protection, was
then launched, and additional courses of timber built upun it,
until itg draught of water was just sufficient to permit its being
floated into position on the recf, at which time it was estimated
that the top of the picr would be 1 ft. out of water.

The depth of water ou the reef at the points to be occupied
by the four corners of the pier of protection was found to be
a8 follows: At north-east coraer, 10 ft, 6 in.; at north—west
corner, 13 ft.; at south-west corner, 14 ft. 6 in, ; and at south-
east corner, 9 ft. 6 in.; the position to be occupied by the pier
of protection having been 80 chosen that the sides would
correspond :o the cardinal points of the compass. Mean while
five barges at the harbour Lkad been loaded with ballast stone,
making togeiher with those on the temporary pier at the seuf,
290 cords (abuut 1800 tons) at command, with which to load
the pier of pretection and secure it to the recf as soon as it
should be placeu in pusition.

On the evening of the 18th of July, 1f 1, everything being |

in readiness, and the wind, wbich b  Jeen blowing freshly
from the north west for three days previously, having some-
what maoderated, at 8 p.w. the togs Champion (screw propeller)

and Magnet (side wheel) took hold of the uumeunse ciib aud

started to tow it to the reef, 15 miles distant, fullowed by the
Warrington (screw propelier), haviog in tow the schooner
Belle (the two having on board a working force of 140 men),
tho tug Stranger (screw propeller) with barges Ritchio and
Emerald, and tho tug Hand with two scows of the Lighthouse
Establishment. The barge Table Rock, with fifty cords of

stone on board, was left in reserve at the harbour. The con.
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struction scow, with tools, &c., on board, was towed with the
crib. At 2 a.m. next morning, six hours after starting, the
fleet hove to off the reef awaiting day :ght and the abatement
of the wind, which bad again freshened up. At 6} am., it
having moderated, the pior, with considerable difficulty, was
p!aced in position, and after beiuyg sccured to the temporary
pier and the moorings previously set for the purpose, all hands
went to work throwing the ballast stone into the corpart-
ments, and by 4 p.m, succeeded 1n getting into it about 200
cords (1200 tons). By this time tlic winds was blowing freshly
and tlic sea running so high as tv make it necessary to stop
work for the time, but early ncst morning all the reserve
stone was put iuto the compartaments,

- The tugs Magnet aud Stranger were discharged as soon as

(a s'camer of great power) was retained until all tho stone

e Ty

was in place, when sho was dis-
charged, and started for Detroft
with tho barges Ritchie and Emeo-
rald in tow. The Tablo Rock was
retained in gervice until the 30th
July, when she was dispensed with
After tho pier was in position the
schooner Belle was moored on the
reef to sorve as quarters for the
working force, which proceeded to
build up the pler to the required
height abovo water (12 ft.). The
Warrington having gone to Detroit
to receive & new boiler, the tug
Hand was retained to tow tho scows
carrying the ballast stone used in

LARKY®

the picr wag in position, bt for fear of accident the Champion ,

completing the filling of the com.
partments, until the roturn of the
Warrington on the 12th of Sop-
tember, when she, too, was dis-
charged. By this timethe pler had
been built up to its full height,
and by the 20th of Seplember quar-
ters for the workmen had becn

once occupied, and the Belle ro-
turned to the imrbour. By meaus
of & submarine diver the bed rock
within the opening of the pier was
then cleared off, and the work of
constructing the cofferdam was
taken in hand. The cofferdam
itself consisted of a hollow cylinder,
41 ft, in diameter, composed of
wooden staves, each 4 in. by 6 in.
and 15 ft. long., The cylinder was
braced and trussed internally, and
hooped with iron externally, so as
to give it the requisite strength. It

the water, and when completo was
lowered into position on the bed
rock by means of iron screws. As
soon as it rested on the rock (which

each stave was driven down 8o as
to fit as closely as it would admit,
and a diver filled all openings
between its lower ond and the
rock with Portland cement. A
loosely twisted rope of oakum was
then pressed clogse down into the
exterior angle between the coffer-
dam and rock, and outside of this
a larger rope made of hay. The
pumping machinery having mean.

the cofferdam was pumped dry,
and on the same day (l14th Oc-

descended to the bottom and com-

the bhed rock, and preparing it to
HURON. receive the first course gf masonry.
®he bed Tock was found to counsist of dolomitic lime-
stone (confirming the previous examinations), highest
on the western gide toward the deepest water), and
sloping gradually toward the eastern. In order to make &
level bed for the first cousse of masonry, it was necessary to

completed upon it, which were at |

November, 1873.)

was put together at the surface of |

was quite irregular in coutour), .

while been placed in readiness, |

tober) a force of _ stone-cutters '

menced the work of levelling off .

cut down about 2 ft. on the highest side, involving a large °

amount of hard labour, rendered more difficult by the water
forcing its way up through scams in the rock. But the work
was finally accomplished, the bed being as carefully cut and
levelled as any of the courses of masonry. ‘Lhe first course of
masonry was then sct, completing it on the 27th of October.
While sctting this course much trouble was caused by the
water, alrcady referred to as forcing its way up through seams
in the rock, which attacked the murtar bed. For this reasor
water was lét into the dam every evening (and pumped out
next morning) to give the murtar time to hardea during the

S S ————_.

——

e
R —————y




[November, 1873, AND ML_HANICS MAGAZINE 2931

night. This mortar wag composed
of oqual parts of Portland coment
and scroened siliccous sand. Bpeci-
mens of it obtained the following
spring, after being in place under
water for soven montbs, were quite
as hard or harder than either the
bed rock or the stone used in build-
log the tower,

The weather baving now become
very boisterous, with frequent snow
squalls, often interrupting the work,
and the sciting of any additional
stone requiring the removal of &
pottion of the most important of
the $nterior braces of the cofferdam,
it was decmed prudent to close the
work for tho season. This, too,
would give ample timu for the
hardening of the mortar used in
bedding the stone, and in the con-
crete used for filling cavities in the
bed rock, as well a8 the space
detween tae outside of the first
course and the cofferdam (which
was solidly filled with concrcte
to the top of the first course).
Thereforo the cofferdam was al-
lowed to i1l with water, the pro-
cess being hastened by boring holes
through it to admit the water, and
it was gecured to prevent its being
lifted by the ice during the winter.
The machinery was laid up, and
onthe last of Uctoberall the work-
ing force, except two men, were
removed. These two men were left
to attend to the fourth order light,
which had been established on top
of the men's quarters, and the fog
gigual, consisting of & whistle at-
tached to one of the steam bollers.
At the close of navigation they
were taken off the pler by the
lighthouse tender Haze.

The degree of success of this
novel cofferdam may be inferred
from the fact that although pre
pared with pumps of an aggregate
capacity of 5000 galions per minnte,
pot more than a capacity of 700
gallens was used, except when
empty10g the coffordam, and then
ouly to expedite the work. Once
empticd, s small proportion of this
capaity w s awple to keep the
‘ cfferdam treo trom water, eod
 thie at a depth of 12 (t. of water,

on touk, at a distance of nearly
I miles frum the pearest land.
lEvery person conuccted wih the
work may well feel a yust pride in
its success. Al the stone which
had been delivered at the barbour, y =
censisting of the first five Courses LIGHTHOUSE AT CLEVELAND, OHIO, LAKE ERIE.

(vach course 2 ft, shick), having

been cut by this time, the work i

there was also closed.

The svason opened & mouth later in 1872 than in 1871, ' have reached n beight of at least 40 ft.'above the Lshe fovel
tonscquently work was not resumned at the harbour until the | before the close of the season.
3rd of hay, and upun the reef on the 28th of the same month. | It 15 greatly to be regretted that in o work of such difficnity
On the 13th of M1y theice inthe cofferdam was still a compact yand importance it was uot found practieable to use gramte
. wase, of ome feet in thickness.  Masses of ice still lay on top | The first contractor to furnish stone agreed to supply gran to
;of.lhc pier itself. As soon 4s anything could be doue, the ice | from a quarry at Duluth, Minuesota,  After a tafling « ottt
: 6till remaining.was cleared out of the cotferdam, the machinery | quarry the stone, he utterly farled, and he abandoned the « on-
| put in order, the braces removed from the integjor of the cof- | tract. It wag then 50 late in the season that tho engineer wag
‘ferdam, snd the work of sctting additional courses begun. | compelled either to stop operations or to go into the opep
|Th13has contini ed without interruption to the present time, | market and purchase snch stone ns be could get. 1l Lest
! when the masonty is well above the water, and going on at | avallable was the Marbtehead limestone from the sicinity of
| 8uch a rate that one entire course is set, drilled, dud bolted Sandusky, Obio, and this way used. In February, 1872, pro-
complote overy three days, If this continues, the tdwer will ' posals for the remaining stone wure received, and of thes: the
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granite offered was at such a price as to exclude it, and no other
suitable stone except tho Marblehead limestone beiung offored,
ho was again driven to use it.

We may add that it was cxpected that the entire work
would be completed last season ; but we have not yet heard
whethor this was successfully accomplished.— Engineering.

BOILER BURSTING EXPERIMBNTS.

In our last wo siated that the American Government had
undertaken a serics of experiments on steam boilers and we
promised to give the results of theso experiments to our
readers. The following succinct account is from the Nautical
Magazine :—

Mr. Francis B. Stevens, of Hoboken, New Jersey, before
September, 1871, had made several evperiments on the
ftrength and proper management of boilers be'onging tc the
United Railroad Companics of New Jersey. So valuable did
the results appear, that the executive committee of the United
Companies, on tho 11th September, 1871, voted $10,000 for the
continuation of the experiments.

Oa the 22nd of November, the bursting experiments com-
menced ; Mr. Stevens invited the principal steam engineers of
the United States to attend. The United States Government
sent three of their navy engineers to report, and the inspector-
general of boilers and other boiler iuspectors, professors of
engineering, mechanical engineers, &c., were also among the
skilled observers.

The first experiment was on a boiler that had been in use
for thirteea years, and been removed as worn out. The shell
was 28 ft, lony ; the body 6 ft. 6 in. in diameter, and the
front portion, containing the furnace:, was rectaogular below,
and semi circular above, and this was 7ft. 8in. in leogth ;
80 that the length of the cylindrical part was 20 fr. 4 in.
Thoe steam chest was 4 ft. in diameter, and 10 ft. 5 1n high.
‘The shell was of No. 3 gauge—that is, .26 in. thick, and
single rivetted, At 112 1b. per square inch hydraulic pres.
sure, some of tho stays in the flat part gave way; but
the circular part of the shell and the semi-circular top of
the front stood that pressure. When subjected to steam pres-
suce it was found that at 98 b, pressure, the steam escaped
from the seam joiving the stcam chest to the shell, as
fast as it was made, and a bursting pressure could not be
obtained.

The leak produced, pointed to the weak place in the
boiler — the opening in the shell at the steam drum ; and
boiler insp 'ctors should be carefal to attend to that in fixing
pressures,

The failure of some of the stays, in this and in all similar
experiments, indicates the danger produced by constructing
o boilersso that the failurs of any one stay would be fatal to
the whole structure. Stays are scldom fixed to take the
strain equally. We have found in boilers in use stays so
badly fitted, that some of them would have £ in. end play
when the adjacent stays were taking the strain. It is to
thic unequal tension of adjacent stays that we must attribute
the fallure of stays at a pressur: much below that due to
their united section, if the strain had been equally divided
over all the stays. 1t is also on this account that the Board of
Trade surveyors allow a higher strain per square inch of metal
in the scction of a boiler shell than per sjuare inch of stay
section.

By the hydraulic test, the shell was subjected to a strain of
16,600 1b per square inch gross scction of shell. Taking the
effective section of the shell at 67 per cent. of the solid plate,
according to Fairbairn, for single rivetted crossed seams, the
strain per ~quare inch of theiron was then 25,000 1b. We have
herean illustration of the effect of high hydraulic testing; a
boiler, afte being thirteen years in use, is subjected to a strain
of 25,000 1b. per square inch of iron in the shell, apparently
without imwring it,

That boilur, if in a passevger steamer in this country, would,
when new, be allowed a pressure not exceeding 30 Ib. per
square inch. After thirteen years' service, it stands nearly four
times that pressnre, hydraulic, and they fail to burst it at
over three times the pressure by steam The public ought,
therefore, to have perfect confidence in our Board of Trade
boiler supervision.
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The next experiment was upon a box, representing a flat
water space, ot leg of a boiler that had rocently oxploded in
the steamer * Westficld, ’ at Now York. The box was 6 ft. 4
in. long by 4 ft. wido over all. The plates wore 43, in. thick,
and they were stayed together by screwed stays, 1} in. in
diameter, and tne oads of the stays were very slightly rivetted
over, only to make them tight, not to act asheads. The stays
were apart 83 in. by 9} in. This box was burst by steam
pressuare at 165 1b, per squaro inch. Not a stay was broken and
tho threads were not stnipped on either the plates or the stays.
The slight rivetting was broken off every stay, and the stays
were drawn through the holes, the plate, by stretching, haviog
enlarged the holes. Had the .tays been prowvided with nuts,
the box would have borne a much greater pressure. C mpar-
ing this resuit with Fairbairn'a experiments on & similar box,
we find that the bursting pressures are equal to a little more
than eight times the following :

Working pressure per square inch:

40,000 x diam. of stay X thickaess of plate.

- Cube of distaacy between stays.
Theso dimensions are to be taken in inches; the diameter of
stay is taken over the threads.

There is considerable doubt a3 to tho proper form of the rule
in this case, and the above is given subject to correction by
further experiments, It i8 nceant for flat surfaces, and for
screwed stays without rivetted heads. This is the resistance
to drawing throngh the screwed hole; and, quite irrespective
of this rule, the strain upon any stay should never be more
than that due to it« least gection.

On the 23rd of November, the day following that on which
tho abive experiments were mide, a boiler, that had been
twenty-five years in use in the steamer  Bordeatown,” was
subjucted to bursting pressurs, The boiler was rectangular,
15 ft, 6 in. length, 12 ft. 2 in. width, 8 fi. 6 in. height, exclusive
of stear” dlome The stays were unequally distributed ; the
section c. each stay was 1 square inch, and the space to be
supported by each stay was in some places 228 square inches,
and in other 336 squire inches. Just before the boiler had
been removed from the steamer, the inspector’s certificate
sllowed a pressure of 30 l1b. per -quare inch, or ¢qual to 10,000
Ib per square inch upon some of the stays, Thatis just double
the strain that is allowed by our Board of Trade surveyors,
The boiler burst at 533 1b. pressure per sguare inch. From
the pressure of 30 lb,, at which in had been in use, the steam
pressure increased in 11 minutes to 50 1b,, at which pressure a
loud report was heard, attributed to the breaking of rome of
the stays. Two minutes afterwards the boiler explod:d with
terrific violence. The stcam drum, with a portion of the shell
attaching to it, forming & mass of about 3 tens in weight, were
hurled to a great height in the air, and fell at about 450 ft.
from the original position of the boiler. Almost the whole
boielr was literally torn into shreds, which were scattered far
and wide. The report of the expe-iments, from which we
have gathered these particuiars, describes minutely the great
destruction produced, The stays in the upper part of the
boiler had broken in the wolds ; thuse screwed into the water
space plates haa drawn through the holes in the plates, as in
the preceding xperiment. There was no flashing of th- water
into steam, for for ground and grass end shrubs #li round
were found drenched with the water, The water gauge was
examined only seven minutes before the explosion, and showed
15 in. of water above to top of the tubes.

We have said our surveyors would have given just half the
pressure that was allowed, and some of our readers ray con-
sider that to be an unnccessary strictness. But the result
justifies their practice; 15 1b. is more than one-fourth of the
pressure at which theboilers exploded. Only thirteen minutes
between practico and explosion is far too narrow a mar-
gin, where boilers have only one safety valve, and that may
not have been opened for weeks in succession, and may be
struck in its seat. The age of the shell of the boiler did not
affect the result ; the explosion was due to the failure of
the stays, and these had been put in order just beforo the
experiments.

The importance of thege proceedings wis so impressed upcn
the minds of those who were present, that they brought the
subject before Congress, and there has been voted the sum of
$100,000 to carry out similar experiments on a larger scalo. The
Commissico appointed to conduct the experi nents bas just
made a beginuning. It is not unfairly to anticipate the report
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of the Commtesioners, but to stir up the engincers in this‘
| banks about 150 ft. in height.

country to similar activity, and to make hnown the chamcter
of these experiteunts, and create na interest in them that we
give the following outline of what has been nccomplished, dur-
1pg the last toonth.

A smnll vertical boiler, tested by hydraulic pressure to
182 b, was fitted with a safety valve, loaded at 50 tb. pres-
sure, It was intended to destroy this boiler if po sible, by
allowing the water to become 80 low as to permit the crown
shect to be overheated, and when the temperature of the
steam had increased to 1000 deg to inject water Unfor-
tunately, the fire wns urged too much, and one of the vertical
tubes collapsed before the water was injected, and wheon the
pyrometer showed only 750 deg. The (ressure at the
moment cf rupture was 54 1b. Tho contents of the boiler
were discharged without Jdisturbing the position of the boiter.

The next experiment was made upon a large manae boiler,
the shell about 8 ft. indiam- ter, the plates-26 in thick This
b iler had been six years in use, and was tested to 44 1b  hy-
draulic the day before the experiment. There was a safety
valve on the b iler, set to blow at 55 Ib,, but it did not open
until the pressure was about 72 tb,; it had struck in its seat,
A little before the safety valve opened, the pressure being then
70 th, two of the longitudinal seams opened, There had been
a crack there insome places ove-thirl of the thickness of the
plate, and a soft patch had been put on the inside, a plate
about 6 in wide, held by thirtcen bolts on each side of the
seam ‘T'be rupture followed the edge of the lap until it came
to the cross «cams. The plates were 32 in, wide, and the
edges opened 13 in. 8% the mididle, and yet the boiler did rot
burst ‘There was only the width of one plate between these
two rupturer, 30 that over 10 ft. of the longth of the boiler
there was only 32 in of plate and the soft patches remaining.
The patches could not count for much after the plates had
parterd 14 in, at the middle.

‘I'he-e ruptured plates will be removed and the boiler re.
paired,and 1t will then be submitted to a bursting pressure.
These experiments were conducted at Sandyhook ; the weather
bad become so cold that the pip-s were freezing ; the Commiie-
sioners, thercfore, remove to Pittsburg. 'Fhree boilers, the
ordinary two-flue boilers of the Western ateamboats, were there
10 pla: ¢ for experiments.

These boilers were all 25 ft long, 50 in, diameter, withtwo
flues 14 in diameter. One of these boilers, registered as No.
3, had 1ts ehell 36 in., and the flue 3 in. thick ; it was single.
rivetted  Four atternpts were madeto burst it, but when the
pressure reached about 226 1b. persquare inch, the seams leak-
ed sufll-ient steam to prevent the pressure increasing. The
strength of the boller wasits circular shell, and in no tnal have

they yet succeeded in bursting a circu'ar shell by a gradually |

increasing pressureof stearr. Thisisan important fact, for the
circular boiler i8 being everywhere adopted in our steamers
The working pressure allowed on such a boiler in our passage
steamers would be about 25 Ib. per square inch ; but, it mustL
be remembered, that the American iron is generally better
than ours.

No. 1 boiler was of the same dimensiuns as tho last, but the
shell and the flues were the same thickness, -26 in. The
shell was double-rivetted, the rivets zig-zag. At the first ex-
periment with this boiler the pressure reached 360 1b. on the
suare inch, but with po other eflect than simply to cause
the scams to leak. Ou tue 12nd ult, the flues were collapsed
by sheer pressure, cne of them 1ertically, the other horizon-
tally, showing that it was not from being short of water.
The flues tore from both the ends  he boilers, discharging
the cont-nts from both ~nds, not .sturbing the boiler shell
in the «lightest d-gree. The effect i- described as terrifying ;
repurt net o4, b t the whole atmosphere darkened by the
cloud of steam ; the water driven to a distance of over 350 ft.,
and the greatest width of its path, or “swatch,” over 150 ft.,
the chimney, flué ends, timber, &c., sent to various distances
from 80 to 200 ft. and what height is not know. The con-
denged steam fell in the faces of the spectators at » distance
of from 60 io 110 yards at right angles to tbc line of dis-
charge. The report was not loud or sharp ; the appearance
of the expulsion of water and stcam vas very much like that
of a piece of ordnance when fired. The concussion of the
atmosphere was felt 200 yards away, ‘and before the report
was beard.  Fortunately noone was seriously injured, but one
man was scalded, and his and another's narrow escape is a
caution.

The boiler was situated in a sort of ravine, botween two
There was a bomb-proof
erection three feet from the back end of the bofler  The steam
gauges were placed in tho bomb-proof. The spuctators wore
down in the raviue, scattered about, at from 80 to 110 yards
fromn the boiler, at right angles to the boiler, the boiler lying
across tho tavine. They had a longitudinal view of the
boiler, with its chimney and firing space to the right, aud tho
bomb-proof to tho loft ; tho door of the bo'nb-proof was at the
right-hand corner, towards them, but hidden by a projecting
bank of earth, th: bank of carth being continued all round
the base of the bomb-proof. Theso two men had been 1t the
back of this bank waiting for the cxplosion ; they had waitad
g0 long that they thought it was another miss, and so left
that position and coolly walked roun:i to the boiler and ex-
amined it, and then they tried the water-gauge valves,
They tound the pressure was so great that they conld not
open them They then hurried into the bomb-proof and read
three gauges therc—one at 400 b, one at 460 1b., and one at
500 Ib. Secing a number of the spectators following theic
example, one of the men stood in the door of the bomb-proof,
and made gestures to them not to approach. All the spee-
tators were drawing nearcr, believing the experiment had
failled While he was in this positiou, he huving just turned
to shut the door, the collapse took place. He was driven back
by the concussion of the atmosphere to the wall of the bomb-
proo”, and, by the recoil, was thrown out of it entirely. He
was scalded about the face, arms, and legs, but not severely.
The other man, who was within the bomb-proof, was not in-
Jjured.

It is o fair conclusion, fiom the-a experiments, that no cir-
cular boiler was ever burst, or can ever be buret, by a gradually
increasing pressure without “ complaining,” or giving notice of
over-pressure to the engineer or thoge inattendance, It is not
the circular shells that are dangerous, but the stayed fl+t sur-
facos, and the Ligh-pressure circular boilers, now connng into
general use, are much safer than the low-pressure boilers which
preceded them,

According to Fairhaire’s rule, the flues of these boilers, if
perfectly circular and without ringe, should have coila; e-d at

241 1b. pressure, An average of the recording gaages, read
safter the evperiment, showed only 350 1b, but, according to
| statement of the two men who ware within the bomb-proof, it
must have been much higher. The report of the Commis-
« sioners will no doubt cxplain this
i This is the first exposion of a boiler at sucha high pressure
that hag been witnessed by spectators watchiug he experiment.
1 The explosion described in the first part of this article was at
only 53 lb. pre: sure.

The boiler experiments have been stopped until the ~pring
of next year. During the winter the Commission will con-
duct experiments on safety valves. These are of the same
character as those now being carried out by the editor of this
magazine. In a special circular, sent out by the President of
the Commission, D,D Smith, Esq., the object of the safety
valve experiments is thus set furth : «To determine the best
form, construction, and dimensions uf safety valves, so that
they may be what their name denot s, and oper to autom-
atically, so to relieve the boiler that it will be 1mpossibl, so
long as the valve remaing unobstructed, to explode or burst
a boiler by gradual accumulation of steam when in ordinary
uge.”

Biaps NE~7 18 o RarLroap Car.—~A German paper gives the
following :—Even the little members of the feathered crea-
tion, generally 8o shy, are becoming familiar with our noisy
industrics. Indeed, they begin to take nides upon the rail-
roads. A pair of red-breasts recently made their home, built
their nest,brooded and fed their young,under agravel-car, con-
stantly plying between Duren and Capallen Gilverath Thy
little creaturs wore regularly taken back and forth, and by
this their rango for food w1s cousiderably ealarged. Notwith-
standing all the busy noise over and around them, they wers
much safer than in the most peaceful inclosure within tho
reach of wicked boys. A nest of young wagtails bave recent-
ly left their nest, where they had been raised, under the plate
of aswitch here. Twentyfive regular trains, besides vxtra
trains, went daily back and forth over them, yet the shy little

family did not seem to be in the least disturbed.
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VERTICAL LU FRAME.

We illnstrate, or this, and tho opposite page,
a sa frame for cutting logs, whbich may be
taken as the type of thesv machines ag made
by the leading manufacturers in Austria and
Germany, and of which many examples were
found iu the Machinery Hall of the Vienna
Exhibition, although Messrs. Wannieck & Co.,
of Brunp, the makers of the machine we illus-
trate, did not exhibit one.

The form which has recently been intro-
duced in this country by the principal makers
of wood-working machinery, under the nams4
of the portable log frame, is as yet unknown
a8 an article of manufactureon the Continer i,
and, a8 will be seen from the accompaunying
engravings, the log frame is mounted upon
heavy foundations. The machine consists of*
two pairs of standards, placéd far enough apart to admit of
the saw blades being carried bYetween them. Near the
bottom of tirese standards a shaft runs in suitable bearings,
carrying a fast and loose pulley, from which motion is trans-
ferred to the pairs of cranks at the ende of the shaft, trom
which connecting rods ascend, and tske hold of the cross
bead to which the upper ends of the blades are fastened.
This, as well ag the corresponding lower cross head, slide in
suitable guides formed in the vertical standards, as shown in
the section on the present page.

The same view also shows the position of the four serrated
sollers, betwéen which the timber is fed into the saws, and

all of which are driven, a epeclality in these Continental log
frames. It will be geen that the lower pair of reilers run in
fixed bearings, and tho shafts on which they are mounted '
carry at one end spur wheels gearing iuto & common pinion
fast on the silent feed wheel shaft. Motion to this is given
in the n.ode shown in the side elevation of the macbiue,
from a pa t of levers connected with the top cross head of
one of the slde connecting rods. A means of adjustirg the
rate of feed is provided in the scrow and regulating hand
wheel, The opposite end of each of the lower feed rollers
carries a bevel wheel that gears into a corresponding pinion

mountedon & vertical shaft, the upper part of which i8 pro
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a block carrying a similaz pinion
gosting into & bevel wheol on the
end of tho shaft of tho upper foed
roller. It will thus bo ovidont that
in whatovor position thie latter may
be, it will bo always driven from
* ¢ho lower roller. As will bo scon
from tho sido clevatiou and section,
these upper rollers havo tearings
that slide in suftablo openings in the
frame, and thoy are also attached to
vrackets carrying small toothed
wheels, cngaging in vertical racks
boited to tho frames. By means of
suitable gearing on one side of the
machine, the upper rollers may be
ralsed or lower:d to any desired posi-
tion, and doterts arc provided to hold
them at any point.

am—
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Wit reference to tho tensils
stength of Lako Superior iron, the
Detroit Free Prees makes a record of
the following expcriments with iron
mado from Lake Superior ores, by tho
Wyandotte Company. A barof rallroad
{ron was put under the hammer, and
bent, twisted, and tortured until no
resemblance of the original bar re.
maived. An effort was then made to
hammer the head of the rail from the
[ flango, but it proved unsuccessful. It
must be understood the experiments
woro made when the iron was cold,
Tho oxperiments with tho chains were
cqually satisfactory and showed a
great po'wer of resistance. A Bessemer
gteel chain, 1} in. in thickness, with-
stood a test of 121,850 pounds to the
square inch. The following come
parisons will show the rclative ten.
slity of Lake Superior and English
irom, the trials having been made by
“ho use of the testing machine made
by Riehle Brothers, of Philadelphis,
which i3 that used for all testsin which
i{l the American Government is con-
cerned. A one-fourth inch chain
of American (Lake Superior) iron
withstood & strain of 101,750 pounds,
while a chain of Eunglish iron of the
same size broke at a test of 76,500
pounds, A five-eighth inch chain,
American, 24,875 pounds; English,
16,000 pounds, A three-fourth inch
chain, American, 38,000 pounds;
Fuoglish, 26,000. A one-half inch
chaln, American, 158256 pounds;
Euglish, 8,600, and a seven-sixteenth
inch chain, American, 10,250 pounds ;
English, 5,750

S

Venooiry o» tne Wino.—Light alir,
1mile; lightbreese, 3 miles; gentle
breeze, 10 miles ; moderate breeze,
156 wmiles; fresh breoze, 20 miles;
strong  breeze, 35 miles; muderate
gsle, 30 miles ; fresh gale, 45 miles,
strong gale, 50 miles; heavy gale,
10 miles ; storm, 80 miles ; hurricane,
100 miles and upwards perhour

Iy Germany alone the mannfactare
of beet root sugar from 1400 tons in
1837, had expanded to 263,000 tons ia
1871, There was also an increase of
150 per cent, in the amount of sugar
mm’amed per head between these

€8,

vided with a koyway, in which alides
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The sewing-machine is now 80 commeon an appendage to
most houses that it scems almest difficult to beliove that practi.
cally its employment only dates back rome twenty years. In
the 1851 Exhibition there was not a single machino of the sort
now usel.  Yet, recent as the invention is, there in a great deal
of uncertainty as to the person to whom the credit for it is due.
Natarally enough, in such a matter, the possessors of rival
systems are anxious to claim priority each for hisown method ;
and the question, ¢ Who invented sewing-machines 2" has been
argued with considerable bitterness both here and in America.
Quite recently the matter has—for the presont, at least—been
decided, so far asrclates to tho first maker of a sewinz-machine.
A member of a firm of American sewing-machine manufacturers
li_hted on an Euglish patent, granted to one ‘Thomas Saint, in
1730, in the gpecification of which a sewing-machine was de-
scribed.  The patent was granted for a method of making boots
and shoes,and the machine was intended for use in that manufac-
ture. So far far as can be judge { from a rather meagre description
and drawing, the machine worked the chain.stitch with a
single thread. Anp awl and & needle were mounted parallel to
one annmher in a position similar to that now occupied by the
reedle in modern sewing machines, and the needle was ap-
parently notched at the end, to receive the thread and push it
through a hole formed Dby the awl at the stitch preceding.
There was & catch under the fabric, which held the loop of the
thread when driven down by the needle, until the needle made
a gecond stitch through the loop. There was also a feed-
motion for carrying the articles to be sewn through the ma-
chine on a slide to which it was attached ; and 1t may be re-
marked that such a device would be better suited for stitching
swall articles, like boots and shoes, than for producing a seam
of any length. It was worked by a winch-haudle on a gpindle
on whir b were tappets that engaged with pieces on thesliding-
arm carrying the needle  Such appears to have beea the ma-
chine, which there i8 every reason to suppose may have worked
prictically enough. That its existenco should never have
been discovered before is decidedly very strange, considering
the pumerous and extensive searches that have been made
through the records of the Patent Office in connection with
this subject. Had the index referring to the ¢ old law " speci-
fication (before tho Patent Law Amendment Act, 1852) been
prepared on the system now applied to tho current indexes,
of course such an invention could not remain hid len ; and the
incident offers another argument in favor of the speedy pre-
paration of a new index. Such a work has, it is believed, been
long under consideration, and the sooner it is actively taken
up the better.

To say that such an invention s this could invalidat any
of the patents for the sewing ma« nines now in use is certainly
prepo-. «as; but it i8 very curious that this Thomas Saint.
shohld have gone so near the mark, and that bis invention
should have fallen still-born at the time, to be revived, in
many of its priacipal featurcs, nearly a ceatury later.

But Saint’s is not the only old sewing machine that has cs-
caped the notice of most writers on the subject. There «\ists
an carly French patent, taken out apparently by two Epglish-
mecn—for the names Stoue and Henderson are certainly not
Fronch. In the * Description des 3Machines et proc -dés apé-
cifiecs dans les Brevets d'Invention,” is given a spedification
bearing date February 14th, 1804, and headed by the above
names. The patent was “For 8 new mechanical principle,
intended to replace hand-work in joining the cdges of picces
of all descriptions of flexible matters, and esgecially applicablo
to the making of wearing ap; arel.,” This machine was in-
tende ! to imitate hand-sewing, und ia it an ordinary needle
with an eye at the end was uscd, and this was worked by two
pair of jaws, one at each side of the fabric, which p ssed the
ncedle from one to the other, turning it over cvery time to
bring the point against the fabric.  Only a ncedleful of thread
at & limo was employed, and the needle was drawn to a con-
stantly diminishing distance overy stitch, to allow for the de-
creased length of the thread.  When the thread was used up
the machiue had to be stopped and @ freshly filled needle in-
troduced. 1f required, more than one needle could be employed
at the same time. It seems as if the fabric was to be auto-
roatically fed through the machine, but whether this iz o or not
docs not very cluarly appear.  In fact, spite of the fulness of

i the description, 1t 15 not very cavy to understand the exact con- |
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THE EARLY HISTORY OF THE SEWING struction of the apparatus, though the above may serve aga
MACHINE. brief sketch of it. Tho specification concludes with a deserip.

tion of a circular building in which a number of these machines
¢ 1ld be arranged so a8 to be worked frowm a central vertical
shaft.

Next to these, in chronological order, comes an American in.
vention, by Adams and Dodge, of Moucton, Vermount. who
produced a sewing michine of some sort in 1818, but little 1\
generally known of it. Inthe same country 1t appears that
Walter Hunt, in 1834, made a true sewing machine, but as the
history of hig invention is mix«d up with that of Howe's ma.
chine, it may be left for the present, after the lact is mentione
that such a machine was rcally made, for of this there seems
uo doubt. In England we do not find that any true sewing
machines were made in the early part of the century.  There
are, indeed, several patents for embroidering machines, which
with a little alteration, might certainly have been made to sow
However, snch an 1dea dots not seem to have occurred to any
of the inventors, and none of the machines were developed in
this direction. Of them Duncan’s machine (1804) isthe oldest
It worked the chain.stitch on the surface of the fabric, and
raight, of course, easily have been adapted to sew together two
picces of stuff, in tho same way preciseiy 8s the single thread
machines now work. There wore alsoa good many inventions,
both in this country and America, in which a ¢ basting stitch *
for running fabrics togetber was made. Some of these were
Iargely used for manufacturing purpuses, until the introduction
of the present sowing machine. But we may leave these
abortive attempts—few of which as far as it is known, cver got
beyond the patent—office of the variuus countries—and turn to
the originals of the machines now in daily use.

It appears ccertain that the first man to construct and bring
into actual use the machine was Barthelemy Thimwomer, 8
poor French tailor. Of this man not very much is knowa for
certain. He was born in 1793, at Abreste, and was the son of
a journcy nan tailor of Lyons. In his trade he probably found
hard.work expensive and slow, and was thereby induced to try
and contrive mechanical means for replacing it 1. the end
he certainly produced a wooden machine which sewed the
crotchet or chain-stitch, and worked freely  ‘1his was in 1839,
at St. Etienne, wher: Thimmonicr was then living., Of lus
previous life next to nothing is kuown, but from that time lus
history is pretty clear. At St. Etienne the machiue was seen
by an enuinecr named Beaunier, asd he persuaded Thimumonier
to bring his machine to Paris. Spite of his mechanical 1.
genuity, the tailor scems to have been but a fecble-minded
individual, and B -aunier apparently took up the matter, and
did for Thitnmonier aud his machine far mor: than the latter
could ever have done for himself. A firm was soon established,
under the title of ¢ Ferraud, Thim nonier, Germein, Petit, et
Cic.,” and a factory set up in the Rue de Sdvres, and here, in
1841,cighty wooden machines were at work on a contract for
army clothing. At last the sewing machine was completed
and at work. But in the same year the machines were at-
tacked and destroyed by a mob of workprople, and the juven-
tor himself was obliged to lcave the capital. For some years
Thimmmon:er does not seem to have had much success with his
machine, but 1n 1847 ur 1848 he got M. Magniun, of Villelraiche,
to tako it up. An Enghsh patent was taken out in Magains
name io 1848, and this was ¢ventually sold to a Maochester
company. Strangely cnough, this machine attracted but hittle
notice in thisg country. It was exhibited at the Royal Lustitu-
tion, where it formed the subject of a lecture, but very hittle
practical good scems to have resulted. Inthe.ame year (1848)
anothcr workshop was set up in Paris, but the same fate bef 1l
this attempt as thc former. In the troubles of thit year the
machines were again destroyed. In 1851 a machine was sent
to the Great Exhibition, butit arrived too late to be catalogned,
and so almost entirely escaped notice.  After this we do not hear
of any further attcmpt to bring iorward the macinne, and the
unfortunate inventor dicd a pauper in 1857, at Amplicpus.*

His machine worked the chain-stitch with a hovked neeidle,
the thread was below the fabrie, and the needle aboveit. The
needle passed through the fabiic, and drew a second loop
through tho fabric and the first loop, thus making a crotchet
stitch on the top of the seam. The fibric had to bv moved by

® A vory full description of Thunmonior’s machino wall be found 1o
Nowton's London Journal for 1852, vol. 39, p. 317, whero nn interesusg
account of the **labor saving ™ machines in tho 1551 Exhibitin i
givon.
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- ingenious rotating hook of the Wilcox and @ibbs’ machine is

- pame the origin of the sewiny machine must ever be connected.

' in 1834, an inventor named Walter Huat had constructed a ma-
. chine oa precisely the rame principles ac Howe’s

- the machines, were in their main poiuts identical, but whether

o e

hand. The machine is said to have attained a speed of 20
stitches a minu*e. It is noticeable that this principle has
never been further improved on for sewing machines, All
existing chain.stitch machines re-emble rather the oid one of
Saint, in haviog a thread carried by a needle above,aud a catch
below for holding the loop until the needle descends again to
pass & second loop through the first, and so secure it. The

the latest and by far the most beautiful development of this
idea. This, it may be mentioned in passing, was the inven-
tion of a Virginian farmer, named QGibbs, who was led by
curiosity to speculate on the subject, and hit upon the device.*

But we have not yet got to the real sewing machine of
our own days. Thimmonier had practically brought out a
machine, but hir invention had not taken real hold upon the
public,and had his eflorts not been supplemented by those of
a superior mechanical genius the sewing machige might yetbe
unknown.

It was in America, after all, that the machine, rs we now
know it, was first made. Flias How is the man with whose

The exact amount of credit due {o him it is now impossible to
decide, nor, indeed, can it ever be precisely known. There
are two stories about his invention, one upheld by the present
possessors of the Howe machine, and the uther by the rival
owaers of the © Singer.” Naturally enough each side is preju-
diced in favor of its own version, and we may safely conclude
that the truth lies somewhere between tho two. All that the
lstorian cando is to try and collect the facts so far a5 they are
not disputed. The case for each side hts been stated in two
able and well-written articles—one in the Atlantic Monthly for
May 1867, and the other in the New York Gulazy for August,
in the same year. The former gave the Howe version,and the
latter that maintained by their rivals.

Elias Howa was a native of Spencer, in Massachusetts, and
was born in 1819. It is stated that the idea of a sewing ma-
chine was first suggested to him in 1839 by a conversation in a
Boston instrument maker’'s shop. For five years he worked
at his invention, till at last, after tryiog and rejecting many
plans, be hit on the double thread, one above the fabric and
the other below it, tae lower one to be carried through the
one to be carried through the loop of the upper thread by a
vibrating shuttle. In 1845 a& working model of the machine
was finished. In the following vear an improved machine was
tinished and patented. Still Howe was very poor, and it was
only by the help of a fricnd, George Fisher, who joined in part.
vership with him, that even this step was gained. Ho had no
means of bringing his invention forward, and nobody scemed
inclined to take it up. This induced him to bring his inven.
tion over to England, where he sold it to Mr. Thomas, a stay-
maker in Cheapside. An English patent was taken out in
Thomas' name, in 1846, but it was found that considerable
alterations were required before tho machine could be consi-
dered a practical success. One of the principal of these was
the feed motion, invented by Johnstone.

Snch i3 a brief outline of the history of Howe’s invention.
Now comes the great question as to the originality of that in-
vention. It secems proved beyond any reasonable doubt that,

There was
a curved needle with an eyeinthe point and a ghuttle ; in fact,

Hunt's was & practical working machine cannot now be said. |
Hunt sold his machine, and with it his patent-rights, to one
Grorge Arrowemith, who, however, neglected to patent it, and
0 nothing came of it- nor did Hont himsclf attempt to de-
velope his invention e was one of those eccentric geniuses
who are always striking op new ideas and never following
them up. His sewing machine was only one of s host of in.
Renious b t undeve'oped inventions, 5o that there is nothing
stranze in the fact that he should thus have forgotton what
might have been & sourece of wealth and redit. When Howe
was fivst bringing forward his invention, an account of this
abandoned machine came into the hands of Isaac M. Singer.
He looked “nto the matter, got hold of one of the original ma-
chines posscssed by Arrowsmith, and caused Hunt to recon-

* Full deseription of this and other machines will bo found 1na papor
Tead beforo the Society of Arts, in 1863, by Mr. E. P. Atexauder,

* Jouraal.” vol. xi.. p. 34S

struct one on the same model. The natuml issue of there be.
ing thus two rivals in the fleld was that there was considerable
litigation, into the details of which there is no need to enter
here. The end of it was that Singer agreed to pay a royalty
to Howe, and thus the dispute ended.

That Howe had ever heard of lHunnt's machine there is no
evidence whatever to show, and 1t may be considered certain
that the similarity of th. two machines was purely accidental ,
indeed, the original Hunt machine is eaid to be in some re-
spects supertor to Howe's first apparatus, and this alone dis.
proves any allegation of plagiari-m. Looking at the matter
with the fairest impartiality, it may be -aid that Howe was
not the first nan to conceive of a lockstiich machine, but he
certainly was the first to bring it rea ly before the public.
After all, it is not the man who first developes an idea, but he
who first turns an idea into practical use and benefit that 1s
the real benefactor of his race. This Howe did, and in that
scose he must be held the real father of the sesing machine.

One other curious fact remains, which it may be worth
while to mention, and that is, that 1n 1844 & machine which
was really a sewing machine, was made and patented in Lng-
land.

In December, 1844, Mer ¢+ Fisher and Cibbons, of Notting-
ham (of whom the former 15 the inventor), tovk out & patent
for * working ornamental esigos on lace or net and other
fabrics by machinery, in such manner that two threads are
caused to loup together, one thread passing through the (abric
a :d the other looping therewithon the surface, without passing
through the fabric.” R

1t is not necessary to describe the machinery by which th s
was done.  Suthce it to say there were two needle-, one on each
side of the fabric, one curved and the other straight, After gav
ing a descriptio.. of this machiuery, the spcafication of the
patent goes on to describe other wachinery for ¢ sewing thread,
yarn, gimp, cord, or fabrics in pattern on the surface of fab ics ”
This machinery is “similar to the prcceding, except.that the
upper needleand loop guide are removed, and instead thereof a
shuttle is used, ¢ rrying a thread, gimp or cord A reciproca-
ting motion is imparte-t to th:e shuttls, so that at ea h ascent
of the needle it will pass between the thread and the bent part
of the needle, leaving its own thread, which ssewed or fastened
down by the thread of the needle, on the latter dese nding.
When the needle again rises, the shuttle will pa-s between the
thread and necdle in the oppo ite direction, leaviug its own
thread as before, and so on until the pattern is completed.  If
desired, a second fabric may be placed on the fabric to by orna-
mented, and when sewed together, the former may be cut away
between the figures or patteras.”

If this was not a true scwing machine, what is? After
Howe's invention became known in England, Fisher altered
his machine, and made a sewing macbine of it, while cven as
it was, it was sufficicnt to invalidate Howe’s (or Thomns's)
patent, parts of which were accordingly disclaimed.

We have now rcached the time when the attenti n of
mechapicians began to be turned to sewing machines, and
numerous inventions were in consequence brought forward.
One of these is noticed in the DHllowing, which appeared in the
« Journal”? of July 1st, 1852 :~tSewing by machinery.—A
machine of American invention, has been introduced into ting
country by Mr Darlin-, of Glasgow (at whose manufactory
pumerous examples of it are now in operation), which carrn g
the mechaunical principal into a fresh department of human
labor, namely, that of common hand.sewing. The machine is
extremely simple in constraction. Its framework is of cact-
metal, and it occupies little more space than two cabic feet.
Tue right hand of the worker turss a small whedl, which puts
in operation two needles—ouo an upright ncedle, the othera
fort of srmisircular one—and a strong tabular surface, at the
left hand extremity of which these two needies work—-the
upright above and the circular under—the clothi is laid wih
the left hand, and propelled between the needles as the ma-
chine proceeds with its stitching It is said that the machi-
nery is not liable to become deranged, and that any breakage
of the thread can be rectified with very little loss of time. The
machine can be driven by foot, after the manner of a turning
lathe, and in this way the rate of work by band, wlich 18 6500
stitches per minute, would be doubled. Many such appearcd
about the same time, but as the object of this article is werely
to sketch the carly history of this remarkable inveption, a
period bas been reached at which it may fairly conclude—
Society of Arts Journal.
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CUPOLA FURNACES.

Por some time Krigar's cupola furnace, with a scparate
roceiver for the molten metal, has been attracting much at-
tention on the Continent, and the results obtained from it are
stated to be exceedingly favoarable. This being so, many of
our readers will regard with some interest the subjoined 1l-
lustration showing & cupola farnaco on a similar principle,
which was erected as long ago as 1858-59, at the Broadway
Foundry, 8t. Louis, U.8. This furnace was constructed under
tho directions of Mr. W. B. Cogswell — now of the kFranklio
Ironworks, Oneida Co., US, — and it was provided with &
largo wind-box built inside the casing,as shown, this arrange-
mont being adopted for the purpose of forming a bosh, and
seducing tho bed. Tho toydres were 6 in. square, and were
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fnserted tangentially. The separate reservoir for theiron and ]
slag was an attachmont patented in the United States, by a
Mr. McFarland. As shown in our sketch, for which we are
indebted to Engineering, tho reservoir was made tapering,

When melting was finished the bottom of the cupola was
dropped ; but the top only of the reservoir was taken off, this
top being held by suitable clamps. The bottcm of the reser.
voir was not dropped until tho next morning, when the cinder
would break off with a slight touch. One great advantage of
the resorvoir was that it formed a place where iron could be !
kept hot much longer than in a ladle, while in case of any .
uccident to & mould, or other source of delay, the furnace could
be kept melting. e iron also was found to be cleaner than
when tapped from the furnace direct. We are informed that '
the oupola, of which we have been speaking, worked admirably,
and with great economy, the fuel used belng gas coke.

A DEVICE FOR DEMONSTRATING THE LAWS OF
THE CENTRAL FORCES.

(From the Journal ¢f Franklin Institute.) I
By Prof. E. A, DoLpgar.

The want of definiteness in the conditions under which
experiments are usually made with tho common turning-table,
egpecially when applied to the demonstration of the laws Jf
vhe central “..es, hagled me to devise the following modifi-
cation of the apparatus for this work. ‘The performance is
good, and I therefore submit & descriptiou of it, for the benefit
of those who teach mechanics, and especially for those whe
may study it in any of the various pbysical laboratories.

The uswval form of apparatus for this work, as it is con-
structed by instrument makers, is too well known to be de.
ecribed hero. The anbjoined fignre will sufficlently well in-
dicate the modification, so that any one possessing the com-
mon arrangement for raising & weight by the ceantrifogal force
of a ball running upon a wire, can adapt his instrument to it.
The framework @, which is screwed to the shaft, has the up-
right posts b, 3, and the frame ¢, having & wire stretched upon
it for the ball ¢, to move upon. Instead of the usual weights
to be mised I substitutea common spiral spring balance 4,
which hangs from the top bar and is connected to the ball |
by a stout string tied to its hook, passing round the small
It;:lll]ey at the bottom snd thence to the hook upon the

It is evident that when tho ball ¢, moves towards the end
of the wire the index of the scale will indicate the number of
pounds pull. When the machine revolves the ball is driven "
outward, and of course pulls npon the scale, which in tura
directly points with its index the number of pounds, or, in |
other words, the centrifugal force. It may be thought that
when the scale itsclf is turning fast the index <ould not be
seen ; but, if one stands in such a position that the light
from a window or a lamap will be reflected from its face to
him, the index and figures can be plainly seen, no matts r how
fastit goes. The radius of the circle d sctibed by the ball e,
can bo found by adding to its dirtance from tne centre of re
volution, when at rest, the messured distancs tromn zero op
the scale to the number of pounds indicated. Then, if the |
weight of the ball iteelf is known, all the data for the demon-
stration are hed at once. This form will casily permit of |
graphical construction for the results, which is quite az sd- '

vantsge for » learner.
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‘THE FIRE-LESS LOCOMOTIVE.

The daily press has already given our readers someo idea of
the fire-less locomotives which are rapidly coming intoe use on
the tramways in the United Statcs. The following descrip
tion of an experiment with this system is from the columus
of the American Aritsan, to which journal we are also indcovted
for the illustration below.

Lamm’s system, it is well-known, consists in charging a
receptacle of sufficient strength with water at a high tempera-
ture and pressure, herted at stationary boilers at the necessary
intorvals along the route, the heat stored up in water thus
obtained sufticing for power te the mnext station. The
gtationary boiler in this case is situated at the junction of the
Canarsie Railroad and Atlantic Avenue, East New Yomk., It
15 8 Harrison boiler, and was fired up to a pressure of 175 lbs,
The receptacle of the machine was counceted at the bottom
with the boiler by a two-inch pipe, aud the gauge on the re-
ceptacle marked about the same pressure as that on the
boiler. The recapticle was already charged when those in-
vited to witness the experiment arrived, so that the charging
process was not exhibited. It was stated, however, that the
receptacle could be connected with the boiler, and, starting at
forty-five pounds pressure, be heeted up to 150 pounds in tive
minutes.

The receptacie is & cylinder ten feet long by forty-six inches
in diameter, and should, consequently, contsin about 115
cubic fect of water, weighing about 7,200 pounds. It was,
however, filled only to the upper gauge, and the water actually
carried Taay be fairly cstimated at 6,000 pounds, Stacting
with 170 pounds of steam the distance to Canarsie, thrce and
o half miles, was made in thirteen minutes, most of the wayv a
down grade, some portions so much sc as to require no work
from the engine. At theend of the trip the gange marked 108,
ghowing that sixty-two pounds had been consumed. The
engine drew one of theCanarsie Railroad open cars containing,
we should judge, eighty persons. The rcturn trip, up grade,
was made in Seventeen minutes, and the pressure rewaining
in the regervoir was forty-five pounds. ‘T'he amount of heat
consumed, therefore, in the round trip of seven miles was 170
45 —6,000 = 750,000 heat units, which iz equivalent —
(966 heat units evaporats one pound water, from boiling point)
—to the cvaporstion 139900, or about 775 pounds of water,

AND MECHANICS' MAGAZINE.
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or 12.4 cubicfeet. The evaporation of a cubic foct of water per
hour is the uysual estimate por horse-power, and it is a very
liberal one, whence it will be seen that the machine at starting
had available heat for 124 horse-power for at least one hour,
or about twenty-five H. P. for the time run.

Taking the welght of the machine at 6,000 pounds, the water
at 6,000 pounds, the car at 6,000 pounds, and the loads at 10,000
pounds, twenty-one horse-power should, if properly applied, be
more than suflicient to take the whole up a grade of sixty foet
to the mile at the rate of fifteen miles per hour. The road
over which the trial was had being, as has been stated, a down
grade one way, it is ecasy to -ee that the power was largely
thrown away, With a machine properly deovised and construct-
ed the power in the reservorr at the beginning of the trial
should take the machine and load at least eight miles at the
rate of fifteen miles per hour up & grade of sixty feet to the
mile, or should take it on a level twenty-five miles at the same
rate.  1n the above computation no allowance has been made
for radiation, for the reason that if the reservoir, pipe, and
cylinders are propeil protected the radiation should be a very
small it-m for the time of the experiment. The reservoir in
this machine is coated first with asbestos, and over this with
hair, the whole incased in sheet-iron. It was stated that the
radiation had been tested by charging the reservoir up to
vighty pouunds pressure, and sllowing it to stand for sixtcen
hours, when the pressure was found to have fallen to forty
pounds, or two and a half pounds per hour, at which rate the
radiationduring the oxperiment should have been about one
per cent.

It is unnecessary to call the attention of any practical me-
chanical engineer to the differcuce between the conditions
under which a machine works in the Lamm syatem and the
conditions of an ordinary locomotive. The latter makes its
own power 88 it goes along, works under an approximately
cqual pressure, and must exhaust its steam at a sufficiently
high pressure to make the necesrary draft. The former has
its power for the trip stored up in the reservoir to start with,
is required to work at very unequal pressures, and no draft is
needed. For economy, no less than to prevent the pufling fo
objectinnable in public streets, the steam should be expanded
clear down to atmospheric pressure, which cannot be done
where a draft is needed.
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THE FILTRATION OF THE WATFER SUPPLY, A PRE-
VENTIVE OF WASTE.

Dr. Baker Edwards has reported to the Chairman of the
Water Committee of this city, that, in his opinion, the amount
of water wasted in consequence of imperfect fittings, due to
their abrasion by sandy and flinty particles, and vegctabla
spongy spicules, is so great, that the filtration of the water,
through beds of gravel and sand, would prove a large saving
of water to the city, and have all the practical beneflt of an
increased water supply; at the sameo time cffecting a much
required sanitwry improvement. This might be effected, he
states, at a very moderate outlay as compared with an enlarge-
ment of the water works and an additional supply. In Great
Britain it has been found that water may be saved, by check-
ing waste, to the extent of more than one-half the cor.sump-
tion per head of the population, and at a cost of one farthing
per 1000 gallons saved, whilst the cost of an additionsl sopply
is ecstimated at not less than 5d to 6d per 1000 gallons.

& most valuable series of tests for leakage have been ap-
plicd recently in Liverpool, England, which prove that an
cxtraordinary waste of water has taken place there during the
night or carly morning when houscholds are supposed to be
asleep. The waste between the hours of 1 am. to 4 am,
cqualled in ~ome districts 30 gallons per head per day and the
total consumption in these districts amounted to 58 gallons
per day. The consumption for the total yopulation amounted
to 30 gallons per day, which was reduced by s system of con-

proves to be an abundant supply.

In view of the steadily increasing population of Jarge cities, ,

and tho decreasing supply of water, observable all over Great
Britain, the economy and proper distiibution of the water
supply is a matter of paramount and urgent importance in
every city, and ag “ necessity is the mother invention,” we
are glad to find in Mr, Deacon's Waste Water Meter, a com-
plete solution of the mechanical difficulties. In our next
issue e shall give illustrations on this invention and an
abstract of a valuable papor on this important subject by Mr,
Deacon, C.E , Borough Engineer of Liverpool, England, and
we commend a scheme which has been s0 eminently suc.
cessful in Liverpool to the consideration of our municipal
authorities, and to the Board of Health,

RAILROADS IN, THE PROVINCE OF QUEBEC.

Perhaps tbe most generally satisfactory part of the recent
budget at Quebec was that part relating to the granting of
aid to railroads. There i8 no more certain sign of the civil-
ized condition of a country than its roads. A high state of
civilization is always accompanicd by the best roads which
the mechanical genius of the people can construct,
Province has generally been regarded as somewhat bebind

the sister province of Ontario, but leading journals there are |
pow remarking with pleasure the rapid strides now being '

made in this direction in Quebec. The efforts of the people
aided to a certain extent by Governwment grants have already
achieved certain results, but the progress of these undertak-
ings is being outstripped by the increasing desire for greater
facilities of intercommunication. That this is the case is
proved by the number of projects at present sanctioned by

the Legislature, and by the fact that the provisional boards -

consist almost entirely of leading men in the localities
through which the lines are to run, theso localities having for
the most part pledged themselves to contribute very largely
towards the construction of the works. These railroads have

hitherto been aided by grants of land, but during the last ;

session the Government introduced & series of resolutions, and
subsequently a Bill founded upon them, changing tho nature
of the aid to be given to railways, which, instead of recciving
large land grants, will be aided with a subsidy of $2,500 per
mile of continuous road completed, The following lines are
named in the resolutions :—Quebes and Lake St.John ; Levis
and Kennebec ; South Eastern ; Philipsbarg, Farnham snd
Yamaska ; Missisquol and Black River Valley ; Quebec
Frontier ; Quebec and New Brunswick; St. Francis aud
Megantic; Bay of Chaleurs ; Sherbrooke ; Eastern Townsbips
and Kennebec ; Waterloo and Magog ; and Montreal Northera
Colonization Railway, Under the Act, the last named Com.

pany, for building & railway from Montreal to Aylmer, will ,

be sided with a sum of $751,366, and the¢ North Shore Com-
pany, similarly, to the cxtent of $1,248,634.

e -

At s meeting held recently in London, England, under the

auspices of the Royal Colonial Institute, Mr. Peter Lund Sim- .

monds rcad a paper on “Colonial Aids to British Prosperity®
Mr. Simmonds, is an suthority on colonial matters and has
written a great dealon thesubject. Wo have space only for
part of his lecture for which we are indebted to an able
reportin the Toronto Qlobe. The extract will bo found below.

November, 1873

This

stant supply and district meters, after the repalr of aefective '
fittings, to sn average of 12 gallons per Lead per day! which |
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EXTRACT FROM MR. SIMMONDS' LECTURE ON
“ COLONIAL AIDS T BRITISH PRGSPERITY.”

The Canndian Dominior has coal fields of immense extent
in the Provinces on both its coasts, and it is believed thet the
Jargest conl deposit of the world lies under the surface of its
rich and immense tracts of prafrie lands eust of the Rocky
Mountains. ‘The sales of coal in British Columbia from the
local mines have been upwards of 339,000 tens in the 10 years
enting with 1870, The Governor of Newfoundland, tn his
last report, states that coal cxists over a largu area ou the
western side of the Island.  And this must be reckoned as an
exceedingly valuable discovery. In 1868, Profussor Bell, of
Canada, vigited the neighbourhood of St. George's Bay, and
found a fine workable seam of coal. Mr. Murray, the island
geologist, calculates that the area of this solitary seam, e¢ven
supposin ¢ there were no others to be found, is 38 square miles,
and allowing a thickness of three feet, there would be nearly
55 millions of chaldrons of coal. It is not to be supposed that
the whole of this is accessible, but there can be no doubt that
most of it is within working depth, The proxiwity of this
splendid coal-field to Canada, and the facilities it presents for
coaling passing stcamers, need not be hinted at. Governor
Hill adds that during the past few years, proofs as to the ex-
1stence of valuable mineral deposits have multiplied so rapid-
Iy, that there are not uareasovable grounds upon which to
base an affirmatiou that the Island is destivated to become
one of the world's great mining regions. We should not,
therefore, depreciate or slight any one of our possessions. In
the revolutious of commerce, of settlement or exploration, we
know not of what future importance they may become. An
article of necessity for waich we are largely dependent on our
colonies is timber, Although jron has come s0 extensively
into use asa building material, it has not yet superseded wood ;
indeed, the demand for timber is more extensive than ever,
arising from the enormons building operations carried on
throughout the country. In Canada, according to a report of
the Hon. James Skead, the average quantity of timber got out
yearly is nearly 87 millions of cubic feet. The timber trade
employe in the forest above 15,000 men, and in the partial
manufacture of timber over 2,000 milcs and at least 10,000
men. It further ¢mploys at Quebec about 1,200 vessels of an
aggregate freight capacity of 700,000 tons, besides 500,000 of
lake and canal tonnage. 17,000 scamen are engaged in carry-
ing its products from Quebec to Europe, and 8,000 men in
their transportation on inland waters. In British Columbia and
Vancouver Island, the Douglas pine, with its straight, uni-
form trunk, often 200 feet high, and exceedingly tough and
pliable, furnishes the finest masts and spars for the largest
class of vessels. Ofanimal food products our supplies from
the Colonies are increasing year by year. From British
America wereceive cured pork valued at £155,000, 30,367 cwt.
of bacon and 4,55¢ cwt. of hawms from Canada, 5,200 cwt. of
salted beef from Cavada, and 55,500 cwt. of butter; of cheese
110,420 cwt. The Canadian Dominion has figshceries of enorm-
ous extent, the richest in the continent, both on ite Atlantic
and Pacific coasts—the produce of the River and Gulf of St
Lawrence fishery, valued officially at £250,000, that of Nova
Scotia at £750,000, New Braanswick at £150,000, and Newfound-
land at £1,£00,000. The river and lake fisheries which supply
local demands ounly are not adverted to, but preserved salmon,
lobsters, turtles, a large quantity of isinglass, apd the produce
of the whale fisheries (still carried on to & small extent on the
coasts of some of our Colonies) should not be ove.looked. The
languid state of some of the Colonies would be invigorated by
a fresh ivfusion of the pavent blood, and strengthened by her
wealth, railroads, canals, telegraphs, and other evidences of
prosperity would be even more extended, and the people of
Great Britain learn what a precious inheritance they have
slighted and almost thrown away. The apparent apathy of
the Mother “ountry to her('olonies hasarisen in great measure
from he 1t of knowledge of their value. ‘fhe generous
impulses of the British people are at variance with such indif-
fcrence.  And let it once be known how sadly they have been
mistaken, what a noblo estate they have yet in possession,
what strengtb, if propecly managed, it would add to the parent
arm, &nd what vitality to the whdle system ; lct these things
be made known, and the national heart will throb with affec-
tion and yearn for its distant children, Nearly all our Coionies
and possessious arc contributing largely to the wealth and
comfort of the Mother Country, as well as their own advance-
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ment, All appear to be flourishing, all highly prosperous and
progressing, all prosecutivg with untiring zeal their endeavour
to draw forth tho lntent energics of the soil. The Canadian
Dominion, with its wheat, its wool, and its timber; the Lower
Provinces, with their sh{p-building, fisherles, and wminerals
were never go prosperous as now, Let us not fold our hands
under the idle persuasion that wo have Colonies enough , that
it is mere labour in vain te scatter the teod of future nations
over the earth; that it i3 but trouble and oxpense to govern
them. If there isany one thing on which the maintenance of
that perilous greatness to which wo have attained depends
mgre than all the rest it is colonization, the opening of new
markets, the creation of new customers,

THE SNOWDON IRON MINE.

We understand that the proprivtors of the Snowdon Iron
Mine, encouraged by the very favourable reports of the scien-
tific men who have investigated the prospects of the mine
and analysed the ore, have decided to push the enterprize
vigorously, aund that arrangements are now being made to
form a Joiut Stock Company with a view to raisicg sufficient
capital to fully develop the property. It is proposed, in the
first instance, to build a cold blast furnace of sufficient capacity
to smelt ten tons of iron | er day, and to erect all the neces-
sary works for carrying on a smelting operation to that extent.
These works, and tho furnace, would co-t about thirty
thousand dollars. It is, of course, intended to use charcoal
for fuel, and this can, no doubt, be obtained in the required
quantitics from the settlers in the vicinity. The total pro-
duction of the furnace may be cstimated at between 3,000
and 4,000 tons of pig iron per annum, and it is calculated that
it could be delivered on a lake port on Ontario for $20 per
ton, tho market value at prescat prices being about $356. The
transport of iron is one of the difficulties, but it is not as we
understand the matter, proposed to take any action in this
direction at pregent. The Port Perry Railway Company, we
are informed, have undertaken to carry either iron or ore from
Bobcaygeon to Whitby for $1 per ton, and the Nipissing
Railway Company have intimated that they could carry it
from the mine to Toronto for $2 per ton upon their line
being extended from Coboconk to Snowdon., Until other
means of trapsport aro available the produce of the furnace
will be conveyed by teams either to Coboconk or Bobeaygeon,
but it is obvious that immediately tho fact is established that
the furnace can be worked at a remuunerative profit, a railway
to the mine will soon be constructed.

A comparigon of the ore with that from other placer is
exceedingly gratifying, showing that the ore is probably the
richest and the most free from deleterious substances of any
yet discovered in Canade. The advantages of the locality
are also great, the situation of the minc being such that the
ore can be ran on trucks to the mouth of the furnace without
any elevating power being required.

It is noticeable that the ores of Marquette, on Lake Superior
though not so good as that from the Campbell mine, resemble
it in some particulars, and those ores are conveyed in large
quantities to the smeltling establishments on Lake Outario
and Erie, a distance of 1,500 miles, and even then give a fair
profit. Considerable quantities of iron ore are smelted at
Marqueite by charcoal, and woed in the locality is compar.
atively scarce, one acre in Snowdon yielding as much as six
acres at Marquette,

It is probable that there will be & largo export of ore to
the States from the Snowdon mine, quite tudependent of what
may be smelted on the spot, the ore being valuable to mix
with the poorer American ores, and improving the quality of
theiron produced.

The Joint Stock Company that it is proposed to form will
probatly be brought out with a capital of $200,000, of which
$110,000 will be put on the market in shares. Calls will be
made to a suflicient extent to build the necessary furnaces
and works, and to give the capital required to carry on the
business. Oa the operations proving successful, their extent
will be increased to such a point as may bedecmed desirable.
We hear that a directory is now being formed, and we hope
and belicve that the shares will be taken up, in a liberal
spirit by all those who are really anxious to sce the mineral
wealth of Canada developed and the country itself prozress
in its prosperity —DBobcaygeon Independent.
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A * UNIVERBAL " ELEVATOR.

One of the machines ~hich attractod considerablo attontion
at tho ehow of the Smithficld Club, was the ¢ Universal”
edjustable grain clevator cxbibited by Messrs, J. N. Scars and
Co. 'The elovator itself is of the common formx; the peculiar
advantages of Messrs. Sears’ arrangement are in tho fittings,
which enable the elevator to bo adjusted to tho varying posi-
tions of the substance to be raised. The principle of this con-
trivanco will bo easily understood from our illustrations. Fig.
1 ahows the clevator aflixed to the wall of a waterside ware-
house, as it would be cmployed in raising gramn from the hold
of a vessel. D isthe ¢ Jacov's fadder,” shown partly in section,
@ being a telescopic tube, forming the shoot through which
tho grain 1s cmuptied into the warchouse, The remainder of
the figure gives the mechanival appliances for raising and
lowering the vlevator, and moving it from side to side, so as
to reach various parts of the hold. The central coiumn, A,
fs the main support of the apparatus, being itsclf held in
position by two strong cast-iron brackets. It is turned por-
fectly cylindrical, so that the carriage, B, may slide anua
revolve aceurately upon it. Auenlarged view of this carriage,
with ite immediaio appendages, is given in fig. 2. The car-
riage bears the driving wheels of the clevator, and is furnished
with two gudgeons, which support the jib, C, at the end of
which the trunk, D, is aflixed. This jib, C, can be varied in
length or form, o as to suit the premises to which it may be
fitted, and the colmmn, A, and lift, D, may be similarly
modified. The shaft, E, working parallel to the central
column, A, communicates the driving power, In our ilus.
tration bevel wheels, at its lower end, supply means of motion,
but mapifestly these wheels can be fitted on the upper end or
{n any other position that may be advisable. The train of
wheels shown in fig. 2 is, as will be seen, sufficiant to com.
municate any required motion to the elevator. 'Thy carringe
is raised and lowered upon the central shaft by means of chains
and pulleys, and the balance-weight, F'. A sunilar chain and
balance-weight is attached to the end of the jib, C. Each
chain has a safety link as a vrotection against sudden strains.
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The machine can thus reach to any part of a vessol's hold,
and is capable of adaptation to any motion of tho vessel from
which grain or other material is being discharged, without, as
ig claimed, damnaging cither the elevator or the craft, inter-
ruption to the work, or any necessity for shifting the vessel or
teimming the grain in the hold,

It is also claimed on behalf of this machine that it is easily
applicable to pumping and dredging. It shay be worked in
carons ways by steam, water, or compressed air; and, as
necessity may dic tate, an engine way be fixed upon the jibs, on
the elevatur,or elsewhere  Its use secros well ealculated to pro.
mote econoiny stird prevent loss of timein unlading vessels or
lighters, by reduang the expense involved in manual labour,
hire, wear and tear of sacks and demurrage, Though the
elevator i, in the form illustmted, specially adapted for
waterside use, it is cqually capable of eruployment elsewhere.
—{ron,

TOOLS OF ACCURACY.

By Prof. J. E. Swgir, Maswer Mechanic, Sibley College of
Mechanic Arts, Cornell University.

(From the dmerican Artisan.)

It is a matter of no small surprise to one willing to look
upou both sides of u question, to note the many convenient
tools in common use 1n this country, yet unused and mostly
upkpown in England; winde at the same time there are quite
as mapy Enghsh productions—none the less meritorious—
which we, cute a8 we think ourselves, are prone to ridicule
rather than adopt, or investigated their merits even,

Nearly thirty ycars ago, Whitworth, the Engiish engineer,
devised the method of making, made, and introduced, ab-
solutely true plane surfaces—to.day we are waking, trying to
introduce, and ~how the nsc of the same thing, and yet so
little is known of what the word ¢ flat ” means, and its value
in the construction of tools and machinery, that it is quite safe
to assume there i8 not cne in ity of even the good mechanica
of the country, that has ¢ven seen & llut surface plate, or have
auy conception of the freedom with which one can be made to
glide upon anotber.

Therou Skeel, in hig fist artjcle on «The proportions of
crank-pins ’—as published in the ArTisay of Oct. 11, 1873—
makes the statement that ¢ the force required to move one
mass of metal upon auother, varies from one-twentieth, whero
the surfaces are polished and oiled, to one-third, where they
are also polished but only wet with water, of the force with
which they are pressed together” This statement I do not
question, but would add that I find by experiment, a perfectly

flat plate when well oiled will move upon another flat plate
by onc-fortioth of it own weight, when the weight is not
greater than a few ounces to the square inch of bearing sur-
face, and will continue to move if set in motion with as little
as one-fifty-fourth of its own weight, when loaded to a fow
pounds to the square inch. With water as a lubricator on two
new plates which had never been viled, the light load did not
require one-half the power to move it as when oil is used, but
with the heavy weight the resistance was about equal; taese
to bo sure, were very light loads for the surfaces in contact,
but it is only by exaggerated examples that we can make ap.
parentsuch facts as this—truth «n a wearing surface is of far more
consequence than polish—or to apply the fact to practice, If
the guides of an engine are to be finished, if a lathe or planer
ways are to be worked up, or, in fact, if any machine slides are
to be fitted, it is better for the workman to spend his time——
let 1t be much or little—in ¢ making the crooked straight,”
rather than in any amount of draw filing or polish. Bettor,
not only because of the infinitely better work the machine, if
it be & machine, will itself turn out, but because the machine
will run with less friction (which mcans a saving of power
and repairs); as o pretty rough slide, if it only be straight,
runs easier than a draw filled one, which is always crooked,
will, if ever so highly polished.

Trae ways and slides can only be made by working them
up to the standards or by machines which were themselves
made by standards ; aud even in the latter
case the sources of error, that is, tho strain
in the castings, the spring cither on or
efter it bas l+ft the machine, the wear
in the machines tacmselves, ctc., are so
numerous, that it is not safe to assume
any machine work to be true, till tested
by that which can itself be proven.
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The form of Surface Plate we are making, shown io Fig. i,
though somowhat different in design, is the same in proportion
aud principle as th - Whitworth plates. A description of the
whole process of working them up on first principles, is rather
too long to ingert here, but some points which are applicable
to work of other kinds may be valuable.

First, it will be seen that tho plate is so formed as to rest
ou thres points when placed on the bench. Without that pre-
caution, perfect onos cannot well be made, because the weight
of the plate itself is enough to spring it ; and with four points
of support, it might rest on alternate corners, and stand wind-
ing in opposite directions at difforent timea; with tho three
points, that difficulty is overcome. The back is ribbed, so as
to best resist springing ; and the castings are goud only when
free from strain, and this is best secured by that mixture of
iron which shrinks the least, or not at all, in cvoling. To
thoroughly well scale aud clean the castings, is not all that is
necessary, but they must be painted then, or at least before
commencing the fisishing process, as sand is uo good thing to
have scattering on a scraped smiface; and so far ag that goes,
all machirery castings should be painted before they are
worked, as they are by some firms, {or the same reason, In
sccuring the plates to the planer-bed, what seems to me to be
the true way tosecure all work liable to be sprung, is adopted.
Holes are drilled in the ribs, exactly over the centie of each
foot, and the plate held by the reduced ends of the binding
straps entering theso holes. After the three feet are planed
off, the plate is reversed, and with pieces of paper under the
fect, the plate is secured by the three straps only. However
firm the straps may be tightened down, no strain is put upon
the casting, and ifit has a tendency to spring, by the removal
of the scale from tho face, it is free to do so without loosening
the bolts. In finisbing up we nse the scraper wholly, for that
which would be removed by using a file is readily removed
with a broad ended scraper, with less danger of scratches than
from a file, in the hands of workmen of limited ¢xperience.
The plates are made in triplets, of course, or at least, in the
first instance—the guide being to make the plate A fit B and
C in all positions—which might be doncand yet A be coucave
or convex, but then B and ¢ would both be eitker convex or
concave, and the two would not coincide ; when either two of
the three fit throughout their entire surfaces, in all positions,
then all must be perfect planes.

While 1 belicve the English workmen use = hook scraper,
sharpened quite rounding on its cutting edge-—and cutting by
the push of the shoke—we use the square ended scraper,very
ncaily straight on thecut Whilethere is noquestion, that werk
done by the rounded tool has the finest appearance, I question
if the same amount of work done with the flat scraper will not
produce a more nearly flat surface, than if done by the
rounded tool ; or, inother words, if two otherwise equal plates
were worn together, whether the one made with the flat tool
would not come to a dead surface or the scraner marks be
obliterated, the sooner of the two. Whatever . ud of scraper
be used it may be as acute, or even more acute, than a right
angle at the _numencement of the work, but must be counsider.
ably more obtuse than a right angle, to finish with. We find
a black diamond scraper to a certain degree serviceable, but
not smooth «nough for finishing. While we have the tools
on our benches, as tools, rather than put away like toys, a
certain degree of care is necessary ; for & picce of iron bends
ag easy as a picce of wood, only that it does not go quite so
far. Tapping the holes for the handles is liable to bend the
plates, and even screwing the handles in when a tight fit,
will do the same; so we find it necessary, as they are
removable, to make them a loose fit.

Fig 2 shows the style of straight cdge we have adopted ;
varying in s1ze from one foot six inches for * Jones kit boxes,”
to four or five feet in length. They are not only straight aud
out of cross wind, but parallel also; besides the smaller sizes
have their edges at right angles to the flat side, so that when
placed upon the surface plate the edges are vertical. This
makes them, for practical use, infinitely better than the ordinary
steel ones, for besides greater perfection in straightuess and
parallelism, they will stand on the wide face, and red paint
can be used to indicate the imperfections ina piece of work
whether straight or square.

Fig 3 shows different lengths of angle plates, perfectly
square at angle and ends, so that when placed ona surface

¢ plate, external angles of work may be tested.

Fig. 4 shows a new tool specially designed for a machine-
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shop square, made of cast-iron with wide faces, thoroughly
square. While, asa rule, I should not choese 8 compound
tool for any ordinary purposs, unless, perhaps, we cxcept a
claw hammuer, in extraordinary tools, or thoss only used ovia.
sionally, it will do to make a tool answer a secondary purpose,
when its construction or use does not involve complication,
Believing tbis to be an adwmissible case, two of the braces are
put in the squarc, at the convenient angles of sixty degrees
and forty-five degre+s, and the thread brace at such an augle,
that while the short side of the trinngle represents the
diameter of a circle, the long arm represents its circumfercnce,
with which the citcumference of circles may be determined
very readily.

Tho stops, A A, which are narrower and longur than the
width of tho face, can be set on either aungle, 80 a8 to serve the
same purpose as the projecting stock of a try square, or they
may be turned out of the way, leaving the side of the square
flat. The heads of the bolt enter recesses in the casting, so
they may be chaunged by simply slacking the screw nuts,

With the tools I have been describing at hand, which
embrace three out of five of the hardest words to be fovnd in
the machinist's dictionary—fat, straight, and square, the oth ¢
two being round and size—a workman will find it as easv to iy
good straight work as poor, or at least to know whether that
which pretends to bo straight, is really so, and to app.y what
timeo he bestows on a pieco of work, to reducing the projections,

A NEW IMPROVEMENT IN GAS MANUFACTURE

The recent increase in the price of fuel and various other
causes seem to have turned the attention of inventors to the
subject of reducing the expense of making gas. In Englaud
Wright's Air Gas and ether inventions are attracting much
attention and our Amcrican cousins are also working in the
same direction. We illustrate from the Sceientific American
herewith appaiatus which the Citizens' Gas Light Company,
of Brooklyn, N. Y., have recently introduced, in their works,
for the manufacture of hydrogen, by the decomponition
of steam under the Gwyonne-Harris or American  hydro.
carbon pracess, and also for the preparation of paphtha gas
both of which products are mingled with that obtained in the
ordinary way from coal. As a result, we are told that as
against 28 benches or 14v retorts in use in October, 1872, at
present but 14 benches are employed, two of which generate
hydrogen, two naphtha gas, and the restcoal gas, supplying
the full amount required, and yet working ounly from 14 to 15
hours per day. The pro-ess, briefly stated, is three-fold first,
coal which produces the ordinary quantity of gas, but of -
ferior quality, is carbonized in scparate retorts; second, hy-
drogen, generated in the manner about to described. is
mingled with the coal gas, giving 1° high incandescent power,
and, aydrocarbon vapours which otherwise would be lost ;
third ead last, naphtha gas, or any of the petroleum products,
which may be made of almest any vichness thatit is possible
to burn, is led into this mixture, in sufficient proportion to
produce the requisite degree of illumineting power. In other
words, coal gives coke for fuel to run the works, and com.
mon gas; hydrogen takes up the carbon vapours, and adds
heat to the flame, thus creating more perfeet combustion
and naphtha increages the lighting power to any desired
standard.

Using coal alone, we are told that 9,026 feet of gas per ton
was about the yield with the full complement of benehes
Now, 13,000 feet of coal gas and bydrogen mixed is produced,
oran average of about 6 feet per pound of conl, which may be
increased by increasing the hydrogen.

As the hydrogen and naphtha processes are quite distinct,
we ghall refer to each in detail, separately. In our large en-
graving (Fig. 4) the artizt has shown the exterior of the by-
drogen bench, and in the smaller engraving (Fig. 2) is repre-
sented one ofthe retortshere used  The latter, though of the
general shape and of the same material as the ordinury gas
clay retort, differs from it in that it has a diaphragm extend-
ing horizontally across the centre, forming a double retort,
and is, besides, covered at the bottom with tiles, one of which
is repregented separately. The diaphragm is perforated with
medium sized openinge. Thetiles have smailer hol sin thewe
upper surfaces, communicating with other apertures which,
when several tilesarc laid side by side, form two longitudinal
passages through them. Thus arranged, these retorts sre
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" Jead to the dryers, the ende of which are represented at B.

! some distance from the works, whence it is pumped as desired
| wtoa tank, marked 4, in Fig. 1

- and from which it is drawn by an exhauster and carried t0 | and tske soundings ot the channel on the south side of the
the station meter, whence it goes to the main to mix with | Ajjumette, and test the feasibility of the rout: for the con-
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laced in each bench, in the usual manner, and when in use, . LOMINION. '

are filled with anthracite coal. Once in o day, the coal israked, |
and about & bushel of anthracite is throwa in, and once in

each week the retorts are refilled. [
From an ordinary cylindrical botler, steam is led to a super~
neater, and thenceto the vertical pipe marked A, in our large

eograving (Fig. 4). Followiug its course for the retort on the
right the steam cscapos from tube A, into two pipes which

Liverroot is to bave a storm drum.

Hauirax, N. 8., is makiog arrangements for holding & Pro-
vincfal Exhibition on an extensive scale

Tag Vaucouver Coal Company sent sway Iast year 45,728
tons of coal, sbowing a decrease of 420 tons. The flooding of
Douglas pit at the beginning of 1873 very much interrupted

Near the junction of the pipes with tube A, ure placed suitable 4, Company’s mining operations.

valves to regulate the supply. The dryers B, are made double;
that is, the steam enters an inside metal tube by which it is
carried back five feet into the bench, and then passes to and
through an enclosing metal tube back to its starting point.
This i8 ntended to prevent any wet gteam {rom reaching the
clay superheaters or retorts in the bench ; and, finally, the
steaws passes out by two upwardly leading pipes, which ter-
misate each just above a retort, at C. At the latter point,
each pipe connects with a short tube which joins it with clay
su erheaters piaced just above tho retorts, so that the rteam,

A rew days ago 8 schooner It t Georgetown, P, B. Ieland,
for St. Joho's, N F'., with 1,130 carcas-es mutton, 50 do beef,
25 do pork, 20 bbls. tallow, sad 2,000 geese and turkeys. This |
is the largest cargo of fresh meot ever shipped at one time
from the Island

A rrcent geological survey reveals the important fact that
on the line of the Northern Pacific Railroad, in the Rocky ¢
Mountain district, there exists & coal-bearing region of
entering at C, travels to the rear of the superheater, which is 250,000 square miles in extent, the strata ot available fuel
five feet in length, and then returns, highly heated, in an buried therc varying in thickuess from § ft, to 35 tt. .
. . ning parallel to the front, making its exit by the tubes D. L. '
It the Iatter it is conducted down under the lower portion of  Thx Cobourg Sentinel is pleaged to learn that Mr. Burnet
the retort into the longitudinal passage- formed through the commenced operations at the Beet Root Sugar Manufactory on
tiles 1ence, it cscapes up through the pertoratisng and ‘Luesday last. It has been supplied with a new retort and
theough the incandescent coal, and is decomposed, forming the best machinery procurable, and no douot ls entertained
bydrogen and carbonic oxide gas. . that sugar of the best description can Le manufactured at |

The gas thus gencrated by this American provess passes into the Factory. f
the hydraulic msin, and thence is conducted to mingle with
the gas generated by the bituminous coal retorts. The product
of the two hydrogen benches is in the neighbuurhood of 100,-
000 feet per day, and its estimated cost ix, at outside figures,
30 cents per 1,000 feet.

The naphtha employed is deposited in asuitable reservoir at

Irox One v Priwce E. Isvaxp —Mr. John Young, Mining
Engineer, aud some assistants, have been mining for iron
ore, for some days past, on the farm of Mr. John ‘I'weedy,
Gallas Point  Mr. Young purposes briuging a ton of the ore
to thiscity and getting it smelted at Morriasey’s foundry. The
indications are that o large quantity of the best quality of
iron ore exists in the vicinity at which Mr. Young and his men
aro mining.——Charlotietown Examiner.

This receptacle receives its
supply in order to deliver it by the pipes B, into the two huge
cylindrical stills,  Within the latter is & worm pipe which is
illed with steam from the boiler by the pipes C. By means
of & fau blower in the engine room, a current of air is driven
1to the stills by the pipes D, which mingles with the vapour of
the paphtha given off through itsheating by the iuterior steam
col. The gas then passes from the stills by tubes E, into the
works, where it enters peculiarly arranged retorts, oue of which
isshown in Fig. 3. It will be noticed that the vapour is con-

51z Alexander Murray has made the important discovery of

an extensive coel.field at 8t. George’s Bay, Newfoundland,
He has ascertained, beyond all question, the existence of
several workable seams of coal of a superior description, tho
extunt of which can only be determined by boring, Much of
it appears to be cannel coal, so valuable for the manufacture
of gas. One seam is 3 ft, in thickuess, and only a few miles
. A | from the coast. '
ducted to the back of the receptacle by a pipe, whence it cs- |
capes. . R .| Tag Cureurs Cavar.—Mr. Johnston, of the Enginerring De-
After heating, the gas is conducted to a condenser, where it | partment of Ottaws, accompavied by a stafi of five, started
passes through a series of pipes surrounded by cold water . lately by instruction of the Dominion Government to examine

the coal and hydrogen gases. About 300 fect of gas per spruction of a canal in licu of the one now being built on the
minute are thus made, & gallon of naphtha giviog some 135 | northern shore of the Ottawa. The company started for the
feet. This is of a uniform quality of 22 candle power. | scene of their operations on Tuo~day last. We believe it is the
The mixture of the three gases, us supplicd to consumers, | intention of Mr. Johnston to bigin at the bottom of Pacquetts
averages  Hut 18 candles; and by carefully observiug pruper ' Rapidsand move upward. The task to be accomplished is at
proportious in combining them, we learn that a very fine silver | the present time both a difficul: and dangerous,ons, owing
white light is obtained. ) to the insecurity of the ice in the neigbbourhood of the many |
The processis unyuestionably one of considerable eco'.omy | rapids that occur in the line of their explorations.
to the gas company, 88 is evident from the large saving inl
the number of hands employed, due to the decreased number | Tax St. John MNews says : — ¢ Tho Municipal Council of
of benches used. Moreover, the raw material for the hydrogen, | Potton have under consideration a proposition to grant aid to
or anthracite gss, costs almost nothing. And a portion of the extentof $10,000 to the Missisgaoi and Black River R il-
the anthracite coal used is available for re-employment as, way. The proposed railway is 55 miles in length, If built,

" fuel under the steam builer. Naphtha is not costly ; no can-, it will open up a country of great wealth sud vast resoucces

nel coal is requred, and the gas coal, 858 we have already . Starting at Rickmond, an important junctiou on the Grana
observed, is of the type only serviceable in its production of , Trunk, it will run through Melbourne, Brompton Gore, Eiy,
the usual quantity of inferior gas. The main object of the | Stukely, Bolton, and Potton, and intersect with the South
tituminous ceal benches, where bydrogen and naphtha are, Eastern near Mansonville. It will pass by inexhaustible slate
used. is to make coke for fuel to run the works. quarries in Melbourne ; the valuable copper, soap stoune, and
| chrome mines in Bolton ; and will skirt the banks of a
| stream with immenso water-power at present not utilized, It
; would also penetrate dense forests of valusble wood, which

Tae rush for the Stickeen mines continues. A numerously

tigned petition to the Governor in Council, bas becn scnt
down from Cowichan and Nanaimo, praying for an appropria-
tion of money for the purpose of opening the Cowichan and
Nansimo road.

would open new sources of industry and bring fresh capital
intothe country. Inthe moro scitled portions of the routo
| thero are many fine farms; and the lands yet to by cleared
would prove unesceptionabie for grazing and dairy purposes.
Among other grants to the road, Bolton has subscribed $20,000

Oy fifteenth of the length of the St. Godard tunuel hasal-
ready been excavated, l

North Stukely and Ely each a like sum, and South Stukely
$10,000.

—
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ON INSTRUMENT MAKING.
By “ Exrenros”

Albeit much has been written upon the various branches of
mechanical maaipulation, the subject of Instrument Making
bas hitherto been left comparatively unhandled. ltiain the
bopo of supplying this deficiency that the foilowing sories of |
aticles is put forward. The prevalent supposition, that a |
knowledge of natu al philosophy and the use of tools is sulli-
clens, with expericuce, to perfect one in this intricate study,
will bear no test ; and so badly, it will be found, do theory and
practice go hand in hand, that the pmctical man will execute
liis task while the theoretical on» is making his calculations.
Considering that there i8 50 much literature extant degeriptive
of toal-construction, and that most of the instruments used
msy be seen in alinost any tool-dealer’s shop.window or cata~
logue, it would be an unnccessary and tedious division of this
subject to detail therr forms, other than those peculiarly
adopted to this pursuit alone, Reluctant to bore my readers
with any uninteresting enumeration of these accessorics, 1
hase chosen to treat upon cach ns its deseription becomes im-
penative, and to clagsify the variowns departments under this |
head A» they are successively employes] in the manufacture of
an insteament,

As the brauch called Tarning applivs chietly to the produc-
tion of telescopes and various other optical coatrivances, I
shail confine mysclf for the first to the framing or fitting to-
gether of instruments, mentiomng only such uses of the lathe
a5 become expudient in that part,

Having selected castings of as sound a nature as can be pro-
cared, it is, firstly, requisite to remove all superfluous promi-
pences, called “burr,” with an eid file, and to harden them
thoroughly and eveniy with repeated blows from a light ham-
mer, observing at the termination of this process that they are
left as wpearly ag possible to the desired shupe; for this pur.
pose, 8 square and straight-edge must be used, and very often
s true sucface-plate, or & sheet of the patent plate-glass, which
10 its manufacture, is rendered surprisingly tiat.  Should the
hammer show upon its face awy indentations from its impro-
per use upon hardened steel chisels or drifts, they must be
ground away upon the stone, especially for the treatment of
sheet metal—the most diflicult of all. Remembering that
compression of soft metal causes a distension, it must be seen

 that cquality over the whole sur{ace is an important desidera.
tam, aod that u sheet, if stretchied by this means too muchin
the centre, will buckle up like the bottom of an oil.can. ‘I'be
same rule applies to the setting of long strips of metal, in
wtich case the plece will cuive over in the operation towards
that side which has not received a <uflicient number of blows,
Carefully avoid contact from the hammer edze for obvious
reasons, * and never ‘strixe a part which has not been pre-
vious v ¢lecaned slightly, as any promincut pluces which are
thus foreed 10 will fall out in tlakes when the piece comes to
be turned or filed. It frequently becomves requisite, in the first
place, to turn perfectly flat, by means of the slide-rest, those
surfaces which necessitate or admit of that process. ‘1'aking
& 8 well-known specimen tine uprights of a microscope or
g theodolite, render one side true carefully with the file, using
§ s surface-plate upon which has been smeared a little dirty oil
& or pasty accumulation from the bore. When Iaid firnly upon
& this and gently rubbed backwards and forwards, the surface yn

process will show on removal its highest puints, which may

then be filed awsy, aud this process repeated will eventually |

eoable the manipulator to gain a tolerable plaue. Butf time
& sdmits, the work may with advantage bo b slide~rested ” upon

buth s sides.  In this case set one »ide in such a manner ay
i toprevent its rocking upon the surface-plate; upon the man.
B driluese of lathe, screw a cliuck of as great a diameter as pos
i able, taving for its surface a circular dise of wood (beeih
W prferable), whicl has been fixed with bolts to the face-chuck
BR o has had & mandril-serew cut in ite rear. Now turn the en-
e tre surface perfectly flat with slide-vest, and ascetfpin its
bR 2ccuracy by mesns of a struight-edge. The prepated side of
I8 thr work 13 now 10 be heated and then covered with cement. *
P Tbr purpose of this is to fix the plece or pieces of metal to be
j op.rated upon firmly to the chuck, so as to resiss the concus-

* Coppersm:ths and Planishers are very skilfu! in flattiog. They

;-‘;g‘:m s:.bo advantageously ougagod for difficult osses of braslng aud 4
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sions consequent upon contact with the cutting edge of the
tool. Now let the lathe rovolve, and take off thr. wtat i

| light steady cuta, until you: castings are brouglt duwa to the

thickness desired, leaving them a little thiccer if te be ve-
versed upon the chuck and surfaced upon the < ther oide.  17.2
motion should be about 150 revolutions to ihe punute, and
sometimes even less, or the cutting point w.I materially suf-
fer. 'The best tools for the purpose may be made from worn-
out gquare files, aud the most cffective shape for surfacing 18
an acute-angled V. The bist period for comamen: ing, 1. when
the pieces of metal are nearly cold; but the requisite motion
of slide-1est handles expericuce alone will teach  Should the
wooden surfaice chuck prove, upon examinstion with  tho
straight-cdge, to be imperf - t, tho slide.rest cap only be ad-

justed by the insert.ou of small woraps ot metal or card between

one side of the ¥ groove unacroeath the slide-rest and the cor-
r:spouding V upoa the lathe.bed. Havivg once turned the
wootden chuck, do not alter the position of slide-rest prepara.
tory to turning the casting, or the work mwav not be paraliel.
"Thare are many swhward shaped picees which necessitate por-
tions of the chuck being chisclled out to receive their promi-
nences, aund others which roquite extra blocks of wood to be

=
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glued upon the original chuck. It is also advisable sometimes
to run 1 quantity of the hot cement all round the sides of the
picce or pieces as the counsequences of a dislodgement are
serious, often resulting in a deep score from the tool or an in.
curnble bending up of an important part.

We notv come to the more difticult portion of what may be
called the fitter's province in turning—that which nccessitates
the employment of box-wood and clamp.chucks, &c., but it is
expedient, prior to entering this department, to briefly describe
the tools which will be called for.

Right-side, left-eide, round-nosed, roughing, parting, and
planishing tools may all be forged from cast steel, 3.8ths by
3-16ths of an inch, or from worn-out files of the right size,
These are o generally known that it would be superfluous to
desciibe them at any length, but the reader should be cautiouned
against any obtuse-angled side-tools, and assured that the
semi-clliptical form of round-nosed tool is incorrect, the proper
shape being a curved extremity, of radius equal to that of the
hollow to be produced. Plamshing tools are best made long
and sufficiently thin to exhibit some slight amount of elasti-
city; the cutting-cdgo should be a right-angle, so that cither
side may be used ; each surface should be rendered fine upon
o2 oilstone, aud the cutting-end not more than 1-32nd of an
inch in thickn ss. These and the jarting-tool alone require
meniien, a very acute angled extremity is preferred by some
for 1hese, but this is objectionable on fccount of the wide
breach which it makes, and by the far the best shape is that
similar to one of the non-cutting edges of a planisher, thinned
gradually from the point to prevent wedging (Fig. 1) This
is o daugerous tool in the hands of an awateur, and requires
firm handling. No refercnce is needed to the remaining ones
on cut. For economical motiver, triangular files are often
employed, but are extremely clumsy and difficult to uvse.  Mil-
ling-tools thould be mouated so as to work freely upon their
axis, snd should be firmly fixed into a large handle. T'hey
may also be used in the slide-rest in some cases.

But more generally useful, perhaps, than any of these, is the
common graver, a8 answering most of the requirements of a
right-gide, left-side, and roughing-toul in one (Fig. 2, A, graver
in use as a roughing-tool, B, graver in use as a right-side
tool). It is maintained by some—principally engineers—that
this should never be used save on iron and steel ; but this
dictum is ignored Ly the clars who use the toul to its greatest
advaotage. A few pence will purchase nne of as good a quality
as can b~ produced, but they are ofien foun| to Ve improperly
t- mpered, and require some little treatment Lefore being used.
In sharpening thig, do not be tempted to grind its sides ; for it
is detriiuental to its performance, and time thus saved in pre.
paration is doubly lost in the sequel.

For making chucks, select straight, new, and sound boughs,
ard the larger number, in reason, the workman possesses, the
smaller will be the necessary consumption. For making :—
Pl ce upon the mandril-nose of lathe a peg-chuck (Fig. 3, a),
¢ e, onc which has upon its <urface a conical peg of steel
cut with a coarse pitched surew tool, and having sawed up
the buxwood into pieces of the desired length, and drilled
their centres upon one side to the smallest diameter of
screw mentioned, sclect the first one to be prepaied and
insert the peg into the hole, then twist it up till the
boxwood face and shoulder of chuck are in close contact,
to prevent further tightening through the resistance of
screw-tool (l'ig. 3, internal screw.tool cutting boxwood
chuck).

Now ascertain thc diameter of mandril-nose and drill up
the boxwood chuck, leaving sufficient stuff for cuiting the
thread, for which 'irections will be given at the end of this
chapter. It is now in & position to be “screwed” and
carefully fitted. Some gasfitters and others, prefer to fix
their boxwood into cup-chucks to prevent their gy litting
(a common occurrence), but the same en{ may be attained
by tightly inclosing the circumference with a ring of metal

tube.

These chucks are utilized by turning holes in their faces
for the reception of the various shaped castings which are
to be worked, or by decreasing their external diamecter,
50 as to fit into pieces of shape more suitable to tbat.
mecthod.  They should always be left slightly tapering
in their fittings, so as to wedge firmly in on the apphication
of & hammer, but not sufficiently so as to run the risk|
of dislodgement through vibration. A Jittle space must

always remain in case the casting should require knocking.

[y

more firmly upon its chuck prior to finishing, 88 picces
frequently becomo slightly loosened in the roughing pr cess,
but a pieco can never be ¢ rechucked " when once comm nced
upor. without being thrown out of truth from its original
axis, owing sometimes to tho incqualitics upon the casting,
and often to tho variable density and cousequent hardnees
of boxwood; indecd, it is only practicable when tho part
which fits into the chuck has already been turned, and even
then anick stiould be made at the edge of casting to corres.
pond with a similar nick in the elge of chuck, that it may
be placed the sccond time in the same relation, and cven then
it is troublesome to restore truth.

There are certain parts of instruments which require not ouly
to be well fixed upon their chucks but to bo also cemented,
and sometimes even packed up and supported by small blocks,
but this is raruy necessary.

Americun scroll and iron surface chucks are scarcely ever
used by professivnal instrument makers, their drille, counter.
sinks, &c., being generally fixed in a simple chuck with s
small clamping screw, which way be tightened by meansofa
hand.vice or key made for the purpos:; many also usc the
common die-chuck.®

It is not within our range to include such turning as isef.
fected between the ceatres of the lathe, but it may not be oat
of placo o caution readeis against depenience upon centre.
pnnch marks which have not been drilled, and against using
arbors which bave not beca turned true to their ends.

But ere the learner will be able to accomplish the most
simple constructive task successfully, he must make himselt
master of the screw tool ; and, though in this he may be assit.
ed by a few directions, one hour's practice will be of mors
effect thun a year’s reading. 'The standard gaug. in use isthat
of Whitworth, and its different varicties are «. ..uguished by
gize; thus a }in. tool is one which hes been cut upon a }in,
“h:b,” and 8o on. This system, though, is little known to 1.
strument makers, who, often finding it requisite to cut a fios
thread upon a large diameter, ignore for the most partany
standard, and keep each firm its own particular pitches Ity
commonly asserted that a thread should not be cut upons
diameter which is not equal to that of the hob upon which tke
screw tool v.as made. The observauce of this rule might poe
sibly possess some advantage, but as an appalling numberof
tools would be required, the manipulator who courts suchaa
insignificant medicum of assistance would do better to spnd
his 1aoney in the puichase of a travelling mandril,} or b tter
stil), in receiving lessons.

A hob for our purpose may be of any reasonable diametr,
the thicker the better, and the tools in use may be classet
according to their number of threads to the ingh  They should
be made at a tolerably acute-angled cutting edge. bStendioz,
1 think, first in importance for success, is that tk » w.rk shoold
be wrue and smooth ; external pieces should be n °ly roundd
off, with a tool upon the corner, where the thread is to be cox-
menced, and internal ones—more difficult—should be similatly
treated. Considering the external drst, it must be remembere|
that the motion required for striking the first thread saar |
cular one (see Fig. 4), where the dotted lines representtte |
motion of tool,an 1 the btack spot the central axis A screw;
tool, in this instance, is nothing more nor less than a lever, o |
which the operator's thumb forms a fulcrum; and there j
snould be seen the absurdity of resorting to the angular phi
contrivances, which place one's work entirely at the mercyof
a, pthap;, much indented hand-rest, and give no roomfor
cutting & screw upon a very small space.

For the purpose of cutting a thread upon an interual pat
many prefer to bring the T rest at right angles to the latte-
bed, with its edge a little below the centre; this mnay be doze
with advantage where the work is of any ~ize requinng adc
and coarse screw, especially if the work be of 1ron or stedl, |
but in the lighter branches most comwmonly requited 1w aptusl
instruments, it is far more workmanlike, expeditious, and sl
to use an arm rest (Fig 5). In using this too? the baodl
must be tucked well up under the left armpit, the left ha:dl

® }oltzapfel **On Turning and Mechanical Mgnipulatxgy." i Itfl
Lathe and'its Uses,” ** Tho Amateur Mechanic’s Workshop,™ &¢ A §
excelient contrivance is alsoFublished by a contributor tothe Eseus
MrcuaniC, No. 316, Vol. XI11.

t Itfrequently requ:ires as long a timo to loarn proporly the mm:%
gf u;ing iu:8 arrangoment as to becomo master of doing the workty
and.

J——
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, grasping the slem of the T rest with its forefinger, and the
. arm-rest with its thumb. When used for scrow.cutting in this
case, tho axis of motion is upon the T rest, underneath the
" nanipulutor's thumb, and the motion of cutting edge is ron-
dered straight by allowing the secrew tool to twist slightly fn
the arm-re-t hook-—sco Fig. 3 showing the correct method of
using 'This observation applies to the other applications of

smoothing the ingide of a picce of tube, a reciprocating motion
mav by that means be given, &c.

The non-acquirement of this much-written-upon and little.
taugl t serew-cutting art is the Sons Asinorum of mechanieal
study, and the bangling tyro commouly expénds his very
hmited amount of patience by trying alternately one coatri-
vauce after another, giving none a fair trial, and thus spendiog
coustderably more time in the attempt to save trouble than a
resolute appretitice or amateur would dream of, [ have aleo to
gve another hint in concludins this chapter, Do not be in
too great a hurry to reduce the size of your cacting or work of
any kind ip the lathe uatil fecling certain that it is firmly
fited; for cemented picces will frequently shift when slightly
warmed by the friction of cutting tools, and those fixed in box.
wood chucks will aiter their position by expansion from that
(ause ; so casy is it to make a thing too small, and so difficult
and often impossibls to repair the mischief done. It may be
« msidered frivolous and out of place to indite these cautions,
but 1 can ass re my readers that the non-observauce of such
secomnely unimy ortant points, disdained by writers in general,
often proves a stumbling block to success, and so imperceptible
are the conditions upon which safety depeunds, that we are
affected most by hidden difficulties, gazing only at the port,
» reg.rdless of the shoals that intervene.—Englush Mechanic.

GLASS SPINNING,

1., tatest improvements in spinning glass are due to the
. Vienna manufacturer Brunfaut, who exhibited his talent in
this speciality in 1850 at Pesth. After manitold trials, ne
+ dizcovered a composition which may be made at any time
wt o curled or frizzled yarn, ‘fne frizzled threads surpass in
ficeness not osly the finest cotton, but even a single cccoon
thread, and they appear at the same time almost ag soft and
etastic as silk lint. The woven glass flock wool bhas quite
recently been used as a substitute for ordinary wool wrappings
for patients suffering from gout, and its use for this purpose
bas been, it is stated, successful. Chemists and apothecarics
have found it useful fc - filtering. 'T'he smooth threadsare now
woven into textile fabrics, which are made into cushious,
- carpets, tablecloths, shawls, neckties, cuffs, collars, and other
« garments, &e. They may be used for weaving the figures in
trocaded silk or velvet, As a material for fancy dresses,
© tapestry, for covering furniture, for laces, embroidery, hosiery,
1 &c., the glass tissue will probably at some future time occupy
. a prominent place Owing to its brilliancy and the splendour
of 1ts colours, it is the most beautiful material for dreesing the
bair, neck, and head. In softness, the glass yarn almost ap
proaches silk 5 and to the touch, it is like tho finest wool or
cotton. It possesses remarkable strength, and it remains un-
| changed in light and warmth, and it is not altered by moisture
| ot acids. Spots may readily be removed by washing., Being
\ non-inflammable and incombustible, it is especially valuable
. for making dress materials for ladies. Cl-*hs of glass fabrics
are much warmer than those of cotton or wool ; at the same
| tume they are of low specific gravity. They are alao adapted
« for veils, as they repel the dust remarkably well. The com.
position of the materialg is still a secret, and the spioning
: requires extraordinary dexterity and constant attention. This
1 part of the business is said to be vory trying to the sight. It
© | 1s stated that, with & wheel of a diameter of 5 Austrian yards,
. | “ne operative is able to spin 3,000 yards per minute, The
. ¢ cloth (which s equal to about 11 dr. avoirdupois) is sold for
| 2florias—93 cents gold. Somce manufactures of glass yarn are
" scld at the following prices: Bedouin tassels from 2s. to 3s.;

vagle feathers from 18. 6d to 3s. 6d ; ostrich feathers from
2510 85 ; bouquets, 3s,; cuffs, 5s. 6d. ;
. 185 ; gentlemen’s necktics from 28. to 8s. 9d.; watch chainsg
' from Is to 4¢ , chignons from 2s. to 18s. ; trimmings, 1s. 6d.

and upwards per yard ; ladies’ cloths from 6d. to 9d. per yard,
 ladieg’ hats from 18s. 6d. to £3.

this accessory in addition to the onc mentioned ; thus for'

ladies’ neckties, 2s. to |

e A —————

WHITBY JET AND IT8 MANUFACTURE.

From a paper by Mr. Joux A. Bowes, read at the last meeting
of the Society of Arts.

What 18 jet ? This 18 a juestion often put, but nevor sa-
tisfactorily angwered. Neavly all tho jet workers have an
opinion on its origin, and most of thom, in common with
the greater part of the lnhabitants of WhitLy aad its neigh-
bourhood, believe it to bo of ligneous origin. Some, however,
believe it to be of mineral origin, and others think it cumn-
bines tho two. Taking the opivion of Me Martin Simpson,
tho curator of the Whitby Muscum, who has studied the
geology of this district exceedingly well, and with whom I
havo talked on this subject, he put his theory as follows
wJet is generally considured to have been wood, and u many
cases it has undoubtedly been 8o ; for the woody structure
often rema’ns, and it is not unlikely that comminuted vege-
table matter may have been changed into jet. But it is
evident that vegetable matter is not an essential part ot jet,
for we frequently find that bone and the scales of fishes havo
algo been changed into jet.  In the Whitby Muscum thero isa
' large mass of bone, which has the exterior converted {nto jet

for about § in, in thickness. The jetty matter appearsto have

entered first into the pores of the bone, and then to have
! hardened, and during the mineraliging wrocess, the whole bony
mat’ or has been gradually displaced and its place occupied
by °t 80 as to preserve its original form.”

T0 u.. .« ter opinion I am iuclined to agree, for it has the
appearance of ¢ substance that has distilled from the rock,
anrd in some cases has impregnated vegutable, and in somo
other cases animal, substances, while in others it hua simply
filled up a fissure in the rock, and solidified. In some speci-
mens [ have seen the grain, aprarently of wood, distinctly ;
in others, ocales and bones of fishes ; and in one of the best
specimens that have been found here, the mass in form ant
structure was that of a tree, with bark, knots, and roots, and
in the curled portions ofthe roots, stones and soil conglomer-
ated were imbedded.

Watever may be the actual formation of jet, that kuown a4
the hard jot is most worked, it not being thought worth while
working the soft species, since thoe importation of the Spanish
article. The hard jet has a specific gravity of about 1-238,
hasa conchoidal fracture, a resinous lustre, it gives off a bi-
tuminous odour when burnt, is aa electric, and # bad conductor
of heat. It was formerly obtained in the larpest quantity by
working in the cliffs, by a process called ‘dresswng ™ (vesy
dangerous work),—that is, by clearing away and hewing down
the cliff-gides till jet ends protruded ; the seams were then
followed tilt exhausted. Some seams have realised as much
as £1000, and have been discovered inashort time.  Atother
times, however, rnen have been employed for weeks, occasion-
ally months, ~ud have found nothing; in fact, have been on
the puint of giving up, when they have unexpectedly come
upou a seam that hasfully repaid all their labour,

There are somewhat more than twenty mines at work at
present ; abouy 200 miners, whose weekly wages vary {r an 21s,
to 26s. Owing to these low wages, many men, who might
otharwise be at jet-mining, goto theironurks in the di-trict
where they get paid much better. A sbort time since thero
were more than 400 miners, but they have gradually lesscned
to the number before montioned. Again, jet-mining seernsto
be asgort of hazardous undertaking, as far ag profits are con-
cerned, for often large areas * ive been tunnolled, and nothing
found ; andothers have somoumes taken up minesthat former
workers have giten up in disguet, and reaped a fine harvest.
Both the jet cliffs and mines are rented by the workers. By
far the largest jot-miners are W. Thompsror ~nd J Turner,
both of Whitby. The former has carried his I .8iness on most
successfully since the year 1860. Rough ° .rd jet varesin
value from 4s. to 31s. per pound, accordr , to its closeness of
texture, direction of grain, freedom from flaws, and breadth
. for working. Tha sott jet varies from 58 64 to 30s. perstone,

the price of the Spanish is about the same as that of the
: English soft jet. The Whitby hard jet is the best in the world
| not only for working, but it will take a fine polish, which it
retains for years, and it can bo worked up into finer designs
on account of & greater tenacity and elasticity that it has over
other qualities.

The skin has first to be removed, which is done by the
j workmen chipping the surface with a large iron chisol ; the
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stripped portions are then taker ‘o the sawing bench, where
the jet is sawn up, with tho keeiest eye to cconomy, into
the various shapes and thicknesses, according to tho articles
for which theoy are required. ‘The pieces aro then given out
to the carvers or turners, as the case may be. In the case of
the former, if herequires to make it into a brooch, locket, or
chain-link, he takes it to a grindstone, which he works by a
treadle, and brings the edge, which he keeps turning round,
on to the face of the stone ; it soon then becomes oval, round,
square, or auy geometrical shape required. The surfaces are
next both ground smooth ; it is then fit for carving. Very
often—I might say rarely is it otherwise—the art'st in jet
who undertakes this is no draughtsman whatever, yet he can
cut the most beantiful and truthful faces in high reliet,
the most delightful tloral designs,—the latter often without
any pattein at all; the most tasteful monograws, and other
designs equally good, without being able to sketch the sin-
plest object on paj er, and often not being able to write his
own name. Jt wasonly last week a striking instance of this
Kind came under my own notice Isaw a workman, one of
tde best hands in n large shop in Whitby, able to cut the most
claborate monograms, the most accurate portraits, the most
elaborate foliage, but quite unable to sign his name. Is it
not impmtant, theu, when we have many such in-tances, that
we in Whithy should bave not only clementary classes, but
alsoa Schoot of Art 7 I remarked on the economy with which
the jet wascut up. I am informed that some masters, by
care, get one-tifth more work out of the same amount of ma-
terial by strictly obzerving this.

The most complete workshops we have in the town are
those of Mr. Bryan, who has lately gone to considerable ex-
pense in rearing not only a large structure, but has added
every possible convenivnce conducive to the health and com-
fort of the men.

T have heard Mr. ¢, Bryan, whom I named just now, say
that he was willing to take tifty London strect Arabs as ap-
prentices, and able, too, to guaiantee that more than balf
should turn out first-rate jet workere; and from frequently
visiting these worksitops 1 have every reason to believe this
i8 no exaggeration,

According to the classes of work so do the wages of the
workmen vary ; some idleand careless hands getting from 16s.
to £1 1s. per week ; others earning from 30s. to 50s. weekly ;
and the average wages {or boys, from twelve to fourteen years,
being 8s. to 10s.

In conversations with the masters cp an improvement in
the patterns, or the introduction of something new, Iam told
that if customers improved in taste, and there were any
demand for articles of a better design, they would be ready to
do them; but when they made a fresh effort by bringing out a
geod and new desigu, it frequently was on their hands for a
long time, or, to use their own expression, it would not
gell 7 ; so that much improvement in this class of goods de-
pends on the public taste.

MACHINES FOR PATTERN MAKING.

Granting the difticulties that stand in the way of employing
meachinery in pattern making, it must, notwithstanding, be
conceded thatamong tho various branches of woodwork, none
has received so little attention in machine adaptation; and
that in proportion to the work that may be perfurmed on
machines in our pattern shops, they have, as a rule, less
labour-saving cxpedicnts than the crauder branches of wood
manufacture.

We mu-t therefore lend our hearty endorsement to the
attempt to introduce a set of special machines for pattern
making, such as we publish above, and hope that the future
may bring acontinucd cffort at special adaptation iu machinces
to cheapen the burden of patterns as an element of machine
cost.

1t is especially hoped that an efficient ¢« ¢ box machine,
one that will make cylindrical boxes, chambered, tapered, or
parallel, may be devised. Such core boxes present the near-
est approach to uniformity and regularity of shape that can
be found in pattern making, if we oxcept the preparation of
Iumber, by such processes as sawing, planing, and so on. The
engravings published are drawn to scale, aud show very clear-
1y, on this page and tho noxt, the arrangemcnt and objccts of

The traverse placing machine Fig. 1, with a hand feed,
strikes us as a machine that will answer for a variety of pur-
poses, where larger machines are too inconvenient to be usod,
cspecially in planing up small pieces, which is now almost
exclusively done by hand.

T
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Fic 1. TRAVERSE PLANING MACHINE

2. RGLLER-FEEDING PLANING MACHINE

Fi

The glue heater, Fig. 6, if 1t avoids the objections tkat
have hitherto existed in such devices, will find favour Tbe
heating surface is small, aud the steamn chamber arranged
with double walls to prevent the possibility of leaks. The
glue pots are heavy, zinc-lined, and have turned fits whero
they rest on the steam ehamber to prevent the escape of
heat.

Aside from a want of machinery, the construction of petteras
is onc of the most thoroughly developed amoag the depant-
mentsof our engincering cstablishmenta.  Either because of
the superior skill of English moulders, the ingenuity of ou
pottern makers, or from Loth combined, the cost of woad
patterns is at this time very much less in England than io
America. Taking the engincering establishments of Philadel-
phiaand Manchester as examples, the cost of machine patterss
will show a difference of 50 per cent., or more in favour of
Mauchester, while tho quality of the castings arc at leass &
good, 1f not better, in Manchester, than in Philsdelphis—

Engineering.
e
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THE HOOSAC TUNNEL.

An opening has boen effected
between the opposite workings of
the Hoosac Tunuel, an engincering
work which is exceeded in magni-
tude, in its class, only by tbe Mont
Cenis Tunnel.

The mountain to be picrced has
two sammits, with o wide valley
between. The exact distance be-
tween tho two portals is 25,031 ft,
The castern summit is 6.300 ft. from
tho eastern portal, and 1,415 ft.
above the grade of the railway. ‘T'he
western summit i3 6,200 ft. from
the western portal, and i8 1,704 ft.
above grade. Tho two summits are
somewhat more than two miles and
one-third apart. "The lowest point
ot the intervening valley is 801 ft.
above grade, A geologica) examina-
tion of the mountain by I'rofessor
Hitcheoclk, then one of tho best
Amcrican authorities, sceraed to
establish 1t asa fact that the forma-
tion was mica slate throughout,
«mixed up however, with a little
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quartz ot an imperfect kind, which
does not differ waterially from the
mica slate in hardness.” This did
not prove to be true, as a vein,
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I, 4. SMALL FACE LATHE.

sevoral thousand feet thick, of vory hard rock was strack
some years ago, and csused & material delay in the completion
of the work.

All sorts of inventions have been tested in the Hoosao
Tunnel. There was one boring-machine that was to cat its
way into the rock attherate of 2 ft. an hour. 1t failed utterly.
A great dam was constructed across the Deerficld River, which
flows by the chstern portal, to furaish power for cowmpressing
air. The dam cost ncarly 300,000 dollars, and yet it was
necersary to supplement it with steam-engines  Thousands
of dollars were wasled on cxperiments with power drills, and
there is perhaps no known explosive which'has not been
tested in the Tunnel.  Since the Messrs. Shanly took the con-
tract, all the drilling, except on the central shafi, has been
done by means ot compresaed air-driving power drillg, which
are an American mprovement on those that were used at
Mont Cuenis. At &lil the po:nts of working except oune the
usual explosive has been nitro-glycerine. Az a total result of
tho ten years' desultory workinu, up to the makiog of the con-
tract, only 9,333 ft., or somcwhat less than two-hfths of the

o
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Fio 5 BLOCKING AND CROPPING MACHINE. ‘
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entire distance, had been picrced. The progress in 1869 was
1,688 ft.; in 1870 it was 2,864 ft.; in 1871 it was 3,553 ft.; in
1872 it was 4,456 ft.; in 1873 it has been 3,132 ft., completing
the entire distance of 25,031 ft. The tunnel is completed
from the cast end toa point 750 ft. west of the shaft; that is,
about 12 600 ft,, and from the west end about 9,600 ft., leaving
between about 1,850 ft,, where the opening is of full width,
but only 8 ft. high The dimensions of the full--ized tunnel
are 24 tt, in width, and 20 §¢. in height, and its shape is nearly
semi-circular, the variation being such as to give nearly tho
full height of each of the two tracks which will be laid
through it.

The advantages of the tunnel are not so much a shortenicg
of distance as a diminution of gradicnts If Albany were the
objective point of a railway, the ¢ tunnel route ” would he six
miles the shorter. But on the Boston and Albany road there
fs an ascent of 85 ft. to the mile, as against 60 ft. on the tunnel
linc,  Uf course, a5 the tunanel 15 twenty miles to the north of
the ncarest point on the Albany road the distance also would
be shortened if the idea be to seck a lake port where the pro-
duce of the West may be traushipped  This is, in fact, a part
of the plan.

The tunnel will be completed in July. Unfortunately, the
railway east of the Hoosac is in a bad condition. It has but
one track, its location is as bad as it could well be, and the
road-bed is uiterly unfit for the transaction of a large amount
of businezs 'The same remarks apply, modified slightly, to
the middle section, about fifty milesin length  'The Fitchburg-
road, the Boston end, has a double track, but it is unprovided
with freight-rooms, wharfs, docks, and eclevators, such as a
great through line should pos:ess. The strange circumstance,
therefore, of a great work that has cost 10,000,000 dolls. or
12,000,000 dolls., being, nevertheless, practically useles:, secms
hkely to be presented.

The object of the central shaft, which was begun under the
State Commissioners about ten yeers ago, was to supply four
faces to work upon.  When it had been sunk to grade in 1870,
opceratious were beguu in both directions ; but large # pockets !
of water were struck going westward, and only three faces
could be worked. Water made so fast that immense pumps
were put down the ~haft, which rais d it in three lifts
1,03y ft. at the rate of more than 200 gallons & minuwe. In
1872 the headings castward from the shaft and westward from
the cast end, metin Do cember. Soon afterwards the removal
of the “ bench ” between the two points of working gave the
water an opportunity of running harmlessly out at the east
end, and westward work from the shaft was resumed.

Mor-+ than three months ago Mr Shanly estimated that the
two headings would meet on the 1st of December.  As a matter
of fact he gained three davs on his estimate. There are many cir-
cumstances of interest in connexion with the opening.  The
headingg ~ =t with wonderful accuracy  The measurements have
not been made ; but the two lines cannot possibly vary more
than an inch or two, acd probably the crror is less still. lor
a great part of this work the State is indebted to Mr, Weder-
kinch, o young Danish cagineer, who has not only run all the
lines in the central shaft section, but has inveuted and made
with hi- own hands the necessary instraments. The amount
of nitro-glycerine used at cach blast was something enormous.
The last quantity used was more than 150 1b., being nearly
twice as much as was ever before put into one charge. The
effect was in proportion. Onec great picce of rock, weighing
upwards of a ton, was thrown directly outwards with such forco
that, at 100 yards distance, it demolished the great wooden
barrier which had been put up to protect those beyond.
Another singular fact is, that the current of air sets steadily
outwards. Herctofore the current between the cast end and
the shaft has depeuded on atmospheric conditions; now it
would seem to be established that there will be a steady current
through the entire tunnel from cast to west when it shall be
opencd.

Tge Central Pacific Compapy are fitting up a travelling
machine shop in their Sacramentoghops. The shop is a large
car, formerly used as 8 boarding car, and contains a Iathe,
small plaaer, drill press, vice-bench and & small engine which
furnishes power. Thereis alsoa stcam pump. The travelling
shop i8 to be used in 1epairing breakdowns on the Mountain
Division.

T U e p——

SCIENTIFIC NEWS.

Tne Hoosac tunnel alignment proves to have been very
accurately made. The error in vertical alignment was only
nine-sixteenths ofan inch, und that in the level was one inch
and a half. This result is very creditable to the engineors.

DerecTioN or Skwagk v Warkr —A simple means for this
is given in the Journal of the Franklin Institute. A half-pint
of the water should be placed in a perfectly clean colourless
glass bottle; a few grains of the best white sugar should be
added to it, and freely exposed to dayli_ht in the window of a
warm room. If the water becomes turbid, sgewage contamination
may be suspected.

A xaturaL method of deepening the bed of rivers is suegest-
ed by Prof Sbaler, who proposes, to improve the navigation
of the Ohio, that willows shoulu be plauted on the banks. He
finds, he says, that wherever such a plantation bas been
made the roots not only hold the soil of the banks together
but accumulato that brought dowa by the niver. It wili be
obvious that if the banks are augmented the water witl move .
ata gieater pace, and after a time the result witl be a decpen-
ing of the channel.

Tne number of stars visible to the naked eye in the entire
circuit of the heavens has been usually estimated at «bout
6,000, An ordinary opcrs glass will exhibit something like
ten times that number. A compratively small telescope
casily shows 200,000, while there are telescopes in existence
with which, there is reason to believe, notless than 25,000,000
stars are visible. And yet when all of these are secn and
numbered, the eye will have visited but a mere speck in the
illimitable bounds of space.

A “ NEw or ilproved musical instrument ” bas been recently
patented. It consists of a number of diapasons or vibrating
forks, somewhat similar in shape to tuning-forkg. The treble
ones arc strung on u spindle by which they are suspended,
but the tenor and bass diapasons are suspended by their
shanks upon rods of metal and wood, terminating in sound-
boxes provided with ghutters actuated by pedals so as to in-
tensify or moderate the sound. The diapasons are struck by
haramers, and dampers ar.est their vibrations.

Prastic Carsox For Fiurers —In 8 paper on the so-called
plastic carbon for filters, in tho Polutechmsches Notizhlatt,
Prof. V. Kietzinsky recommends two mixtures, the one com-
posed of 60 part~ coke, 20 parts animal charcoal, 10 parts woord
charcoal, and 10 parts pipeclay ; the otheris composed of 1u
parts coke, 30 parts animal charcoal, 20 parts weod charcoal,
and 10 parts short asbestos. The ingredients, except the last,
are pulverised, sifted, and mixed dry in proper proportions,
then kneaded with an equal weight of molasses to n plastic
masg, baked in a muffle, soaked in dilute muriatic acid, wash-
ed, diied, and baked again.

A coupaxy has been formed in France to attempt the util-
isation of the power «f the tides. The first experiment will
be made in the neighbourhood of St.Malo, where there is 8 rise
of nearly 80 ft., the water overflowing many miles of flats.
The idea bas often been mentioned, and has now resuited
in the fiux-motor of M. Tommasi, which is the form the
proposed attempt to utilise the rigse and fall of the sea
will take Wo shali logk for the result of the experiment
with some anxicty. In the rise and fall of rivers, as well as
of the sea, there is undoubtedly a vast power at present un- -
utilised ; but as far as we know the means of successfully
utilising it have not yct becn invented.

A xoveL project has been submitted to the United States
Trunsportation Committee by a Mr. Checsebrough, of New °
York, who proposcs to kecp the Erie Cansl open during the
winter by meahs of artificial heat. He would run pipes down
each side, and also float them in the centre a little below the -
surfacc; thesc pipes would be supplied with steam from
boilers placed at intervals of balf & mile. Mr. Cheesebrough
says that one ton of coal will prevent acanal 70 {t wide, and
half a mile long, from beiung frozen over for twenty-four hours;
bat what data he has to support this asscriion we Know uot.
It is considered, bowever, in America, that if the coal con-
sumed should amount to cight tous per wile per day, .he cost
would be as nothing to the benefit obtained.
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How to Maxs Cneap IFRaves.—Cut strips of stiff paste-bon.d
about an iuch wide the desired length, clip the ends to a
point, aud cover with any nico black cloth, like broad-clotk:
ot fine casimere ; lap the cods at the corners of the frames
and fasten with a white or gilt button. Bind your pictureand
glass together with stvips of gummed paper and glue, on to
the frame. Hang againsta white wall Bronzed paper, whnch
can be bought for eight cents a sheet, may be usel instead of
cloth, in which case a short strip across the corners of the
frame is & greataddition to its comeliness.

Tae French Academy of Sciences has received an interesting
commuuication from Mr. Gimbert, who has been long engaged
in collecting evidence concerning the Australian tree, Euca-
lyptus globulus, the growth of which 1s surprisingly rapid,
attaining besides gigantic dimensions. This tree, it now ap-
pears, possesses ar. extraordinary power of destroying mias-
matic influence in fever-stricken districts. It has the singular
property of absorbing ten times its weight of water from the
soil, and of en ‘ting camphorous efiluvia. When sown in
marsby grouad, it will dry it up in & very short time. The
Eaglish were the first to try it at the Cape, and within two or
three years they completely changed the climatic condition of
the unhealthy parts of the colony. A few years later its
plintation was undertaken oa a large scale in various parts of
Algeria, and complete imraunity from local fever has been
maintained by it. In the igsland of Cubs, paludean diseases
are fast disappearing from all the unhealthy districts where
this tree has been introduced.

A simple Invention for the prescrvation of cards, phuto-
graphs, and, in fact, of anything likely to be injured by mois-
tureor dirt, has just been announced. It consists of a pre-
paration of gutta-perchain solution  Thisliquid isthrown in
a very fine spray over the article to be protected by an
atomizer. By this process a thin film is produced, and when
the liquid parthas evaporated, as is very speedily done, the
object is coated with a translucent substance, impervious to
water. Gutta-percha in its pure state is of a semi-transparent
grayish colour. But its transparency asa covering for pic-
tures depends on the thiuness of the film. The gum first
needs to be purifird, and then,if it has not bee treated with
slcohol, it is soluble in chloroform or ether. The process of
dissolving it is in itself a purifying one. The ether, bring
highly volatile, very soon disappears when the spray is de-
posited on any object, A drawing or photograph thus pro-
tected can be washed, the gum not being permeable by water,
and resisting any amount of heat so long as it is wet. It
begins to soften, however, at a temperature of 150 deg.
Fahrenheit.  But thisis a temperature to_which our climate
naturally subjects nothing. This simple invention might
come into very practical and general use, and if it did no
more than to give additional security to the work of the
camara, it would be a highly valuable invention.

Tsuremna Steey, &¢ —M Caron made & communication to
the Paris Acadumy of Scicnces, on the 20th ult, respecting
the method of tempering steel and treating burnt iton. “A
piece of steel,” he says, “is generally hardened and then
tempered down to the requisite condition.” Heobjects to this
as an unpecessary trial of the metal, and, morcover, the

. plunging of red-hot stcel into cold water causes cracks, or

t“shakes, to occur ¥ — to appear would perhaps be the better
word, asthey probably already existed, but were nnt apparent ;
aud he declares that after maoy experiments he found that
if the hot steel be plunged jnto boiling instead of cold water
an cxcellent temper is obtained by a single operation. M.

. Caron informed the Academy also that the same treatment

was applicable to  burnt,” that is to say to crystalline and
brittle iron, resulting from imperfect f 1ging. It is only nc-
cessary to heat the burnt bar to bright redness, plunge it into
a boiling solution of sea-salt, and leave it there till the iron
A curious
pbenomenon tskes place during this operation : the iron,
when plunged ioto the salt solution, is immediately tovered
with a coating of white salt, which isolates it from the liquid
and greatly retards its cooling.  He particularly recommends
this treatment for finished forgings. If they have been
thoroughly wrought the tempering caan do thera no barm,
while if, on the contrary, they bave been submitted to oo

much or too prolonged beat, the process, s already stated, | turnished with & sun machine, made on the above principle,

corrects the faults.

! solar rays.

-

ON THE APPLICATION OF SOLAR HEAT AS A
MOTOR FORCE.

(G. A. Bgrou in Pogyendofls Annalen.)

That the heat of the sun may‘be transfurmed into mechanical
force no one can doubt ; for we se  daily what masses of water
solar heat raises into the air, to be again precipitated to the
carth ; and we know what an enormous mechanical foree is
here represented.  Further, we know that solar heat is the
cause of motions of the atmosphere, that plants under ats
influcuce form out of the carbonic agid { the air, an orgame
substance richer in carbon ; that plants which grew in earlier
times, under the influence of sun.heat, were tran-foimed into |
coal and peat, whose combustion now yields heat to drive our [
engines, which is sirnply the solar heat retuined. \

But while solar heat is the cause of uearly all mechanical
force developed on the carth, we have yet hitherto known of
no mieans whereby it may be dir ctly utilised for mechanical
work It has been proposed, ind:ed, to cinploy solar heat,
concentrated by lenses or mirrors, for driving a steam or
caloric mpachine. These machines, how« ver, are not suited for
this, as they involve too great a waste of heat.  Moreover, in
concentration a large quantity of heat must be lost. These
circumstances, asalso the fact that the concentrating apparatus
must always be moved according to the motion of the sun, have
rendered such machi esimpracticable.  Sun machines must be
so arranged, that the solar heat absorbed by a given surface
may, without too great waste of heat, be directly transformed
into wechanical work. We propuse to inquire .ow such a
machine may be had.

It is known that the arrangement of machines, which serve
for the transformstion of heat into mechanical work, rests on
the principle that a liquid or gaseous substauce, acted on by
the heat, undergoes a molecular chaoge, through which a
certain mechanical force is developed  The changes of solid
bodies under influence of heat, are tvo small for trausforma-
tion of the heat into mechanical work, or to render them
means of movement, although through such molecular change,
a certain mechanical force is developed. Gaseous bodies have
been applied as means of movement in the caloric and gas
machives ; but with the small differences of temperatuce which
oceur in some machines, they cannot be cmployed as such,
with advantage. Thus nothing remains but to employ a hquid;
and it must be one whose boiling-point is very low. We know
that the great expenditurc of heat in steam-engines 18 due,
in great patt, to the high boiling-point of water  The higher
steam-pressure we have in the boiler, the greater is the
quantity of heat transfurmed 1nto mechanical work. Hence, |
if we had a iiquid which, at ordinary temperature, behaved
like water at a high temperature, this liquid would be a suit-
able means of motivn for a sun machine. Thery are several
such lquids, e.g., sulphuryus acid, metbylic chloride, methylic
ether, kc. Of all these, sulphurous acid Lest deserves atten-
tion, a8 it has several useful properties for the cnd in view. It
is not too difficult to condense, and it can be got at a moderate
price. The keeping of it presents no difliculties, and 1t may
quite well be put in ordinmy steam-boilers. Now we have
got the principleon which we must construct our sun-machine.
Conceive a vessel, filled with sulphurous acid, exposed to the
sun’s rays ; the tension o! the sulphurous acid vapour, if the
temperature of this veascl exceeds that of the surrounding air
by at least 10° to 20°, must be from 1 to 3 atmosphereshigher
than that of the sulphurous acid vapour in another vessel B,
similarly filled with sulphurous acid, but which has only the
temperature of the surrotnding air.  We can thus arrange an
engine which agrees in principle with the steam.engine with
mesely this difference, that the water is replaced by snlphurous
acid, and the fuel by the solar heat; while the vessel exposed
to the sun's rays represents the steam-boiler, the vessel kept
at ordinary temperature may represert the condenser, The
sulphurous acid condensed, after doing work in vessel B, could
casily be driven back by a force-pump into the boiler repre-
genting vessel A, The capability of work of such & machine
must uaturally increase with the amount of heat communicated
to vessel A, or be proportional to the surface exposed to the

-

If now, we conceive a factory or shop, the roof of which is
covered with vesscls coutaining sulphuric acid, and which is

such & machine might indeed work while there was sun shine;
———— 3
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but in dofault of vhis, the establishment woanld be brought to ' another fane, epared by tho fate of war, though not nn-

a standstill, True, the golar heat might bo replaced by the
heat of the air, if the temperature of the air were pretty
high, and one had at hand a cooling substance like ice. Bat
a8 this is not always the case, the establishnent should have,
besides the sun-machine, an apparatus which might ¢ store
up,” some of the work done by this. As such, Natteier’s
appasatus for condensing carbonic acid might with great
advantage be used. If « supply of carbonic acul were kept in
u large gnusometer, like those in ordinary gasworks, the Nat-
teror apparatus might be fud from this. (n a wrought-iron
vessel thus filled with liquid carbonic acid, we should thus
have an eoormous store of 1 chanical foree, which might be
made to replace the action of solar hest i the run-machine,
partially or wholly. After work done, the carboni. acid, be-
come gaseous agawm, mycht be collected in the gasometer. Or,
again, the sun-machine, while in action, might drive an ice-
machine, and might, in default of sunshine, protit by the ice
it bad produced, for maintenance of its working.

We thus see that from the present standpoint of science, 1t

i8 possible 10 construct a constantly working suu-wachiune.

THE CENTENNIAL TOWER, ONE THOUSAND FEET
1IGH.

Near the modern village of Hilleh, in Asiatic Turkey, and
on the river Buphrates, at about 300 milesabove the junction
of that famous stream with the Tigris, stands a hugo irregular
moand, rising abruptly from the desert plain.  Masses of
vitrified brick are heaped about its base, and its interior, so
far a8 excavations have progressed, proves the whole vast pilo
to be of similar material. Cuneciform eéharacters, imprinted
upon the sun-dried clay, have told to the archwologist the
long forgotten history of this ancient ruin, carrying the mind
back to the glories of Babylon the Great, back to tho reign of
Nebuchadnezzar, and, yet still farther into the mists of an.
tiquity, to the days when ¢ the whole earth was of one lan-
guage and of one speech.” Equalled in age only by tradition
itself, the first monument erected by bumdn hands yet re-
mains, and though its lofty pinnacle is overthrown and
prostrate, it fultils the purpose of its builders : * To make us
8 name.)”

It is bat natural for the mind to wander back to this carliest
attempt of our race to make for itself a written history, and
to commemorate & gieat event by the ersction of a celossal
structurs, in connect’on with the suliject of the presont lines,
Ag did the descendants of Noah, so propose we to do. The
oldest of ancient naticus formed brick and made mortar, and
built for themselves a tower to record their existence; weo
youngest gf modern peoples, build us a tower to celebrate tho
close of the first century of our national life. And to its pro-
totype, Babel, a pile of sun-dried clay which authorities
assert, at the hour of confusion of tongues, had not at-
tained an altitude of over one hundred and fifty-six feet,
the graceful shaft of metal, rearing its summit » thousnnad
feet above the ground, forms a fitting contrast, typical of the
knowledge and skill which intervening ages have taught
mankind,

“ Rat how high, comparatively speaking, will this thou-
sand foot structursappear 77 donbtless isa question already in
the mind of the carioys reader. Beside the mighty works of
Nature, we answer, infinitely small ; beside the works of man
colossal. Compared with the vast peaks of the Himalayas,
twenty-five thousand feet above the sea, ten hundred feet is
but a pigmny clevation; beside the loftiest spires which exist
upon the earth, it is as are the giant trees of California to the
tallest maples and clms, which join their leafy arches over
our strects and doorways.

The reader can draw the contrast for himself, by a glance
at the adwmirable effort of both artist and engraver, to which
our final page is devoted. Ilere arc grouped the highest
structures in the world : and in the centre and springing far
above them all, is the siry network of the great tower. Many,
of the edifices depicted will be recognized st @ glance.
First in point of altitude is the graceful spire of Colegne’s
far famed cathedral, rising tos height of 50l feet abov the
marblc pavement of the sanctuary below. Next is the Great
Pymmid of Cbeops, beneath the crest of which lie 480 feet
of stonc before the vast foundation is reached. And then

"is closely followed by another pyramid, that of Cephren,

scothed, Stragbiourg’s mninster, towers 468 feet from earth
to pinnaclo. Michuel Angolo's grandest work, the dome of
St. Peter’s, tho gilded cross surmounting which, from its

PROPOSED (ENTENNIAL TOWER AT PHILADELPHIA
height of 457 feet, scems to watch over the Boman campagns,

brother and successor to Cheops, the summit of which is
454 feet from tho desert sands which co'.tinually drit. abeat

its foot.
M
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Rivaling the glorious vault of the Italian architect, Sir
Christophor Wren’s masterpiece, St. Paul's, rears ita symbol,
365 fuet above the crowded streets of the great city at its base,
overtopping, by comparison, the domo of our own Cupitol at
Washington, to which our axtist invites the contrast, by fully
78 foct. Representative structures from three of our principal
citiss coraplete the picture. Trinity Church steople, in New
York city, 286 feet from the foundation to apex, then Bunker
inll Monument, its granite column towering 221 feet,
above the scene of the conflict which it commemorates, aud,
astly, St. Mark’s church in Philadelphia, an edifico of no

emall architectural beauty, the spire of which springs toan al-
ditude of 150 feet above the curb.

8o much for relative height., Aund now & word asto who is
to build the great fabric, and how they propose to carry out ‘
their task. The designers aro Mesars. Clarke, Reeves & (o,
civil enginrers and proprietors of the Phonixville Bridge
Works, of Phanixville, Pa,, a tirm represented by its produc- |
tions throughout the whole country, and regarunyg whose |
ubility to carry through an enterprise of this kiad no corro-!
borative assertions on our part are at all nuecessarv, The
material is American wrought iron, made in the form ot
Phanix colmns. shown in section in Figs. 5 and 6, united by |
dingonal tie bars and horizontal struts. The section is chcular,
and is 150 fect in diameter at the base, dimiuishing to 30 feet
at the top. A ceuntral tube 30 feet in diameter, shown in sec-
tion in ¥ig. 2, extends through the entire length, and cames
the four clevators, shown in plan and scction in MMigs. 3 and 4
The latter are to ascend in three and descend in five minutes,
#o a8 to be capable of transporting about 50u persons per hour.
‘There are also spiral staircases winding around the central
tube.

The bracing above noted, as will be observed from our large
engraving, runsg in every direction, so that the tower will be
as rigid as if made of stone, and yet will expogs very little
surface to the wind. The proportioning is such that the
waximum pressure resulting from the weight of the structure,
with persong upon 1it, and a side wind force of 50 ths. per
aquare foot, will not strain the lowest row of columus over
5,000 bs. per square inch. ‘I'he four galleries are rooted
over and protected with wire netting, in order to prevent ac-
cidents. ‘'I'he estimated cost of the fabric i3 one million del-
Jars, and the necessary time for construction, the designers tell
us, need not excced one year. The site has not been as yet
definitely located, but it will probably buv in Fairmomt Park,
Philadelphbia, in proximity to the buildings of the Centennial
Exposition. By calciumand electric lights from the tower, it
is suggested that the latter, with thejradjoining grounds, might
be brilliantly illuminated at night. The summit of the spire
would also form a magniticent observatory, while the view of
the surrounding country would be unparalleied.

It is hardly necessary for us to point out the very appro-
priate character of the design in counnection with the object ot
ita erection.  'Lhat the hundredth anniversary of our nationat
existence should not pass without s sme more perinanent me-
wmorial than that of an exposition, which, within a few months
from its close, will have dicappesred, seews to us cminently
proper. 1t is clear that, within the comiug two years, no
monument of 50 imposing a nature, ot of o unigue snd origi-
nal conception, can be constructed of any other materiul than
iton, nor, indeed, can we bope to erect a fabric more completely
national in every feature. Not only then shall we comnme-
morate our birthday by the loftiest structure ever built by
man, buv by, an edifice designed by American enginceers, reatcd
by Awmerican mechanics, and constructed of material puarely
the produce of American sotl.—Scienlific American.

HELICCHROMIC PICTURES.

The foilowing is a translation of 2 paper by M. de$ Florent,
in the « Bulletin of the French Photographic Society ”

After many unsuccessful attempts, I have at last veen for-
tunate enough to discover a method of producing, with great
ease and certainty, heliochromic prints whose colours are
clos ely allied with thosc of nature. I have obtained by my
method reproductions of coloured glari and stamps. 1 can
also obtain landscapes in the camera, but with colours rather
weak in nature, the result, no doubt, being capable of impro-
vement y having recourse to a better adapted apparatus, My

b
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method of opemtiag, at which 1 have arrived after nunecrons
trials and experimonts, I will now describe —A shv b of paper,
with as fine a grain as pos.ible, is plunged into a milver bath
made up as follows : Nitrate of silver and distilhed water, 20
parts of each : 4k goon ax a4 golution has been wmade, there s
added, alcohol, 100 parts ; nitvie acid, 10 patts.  When the
sheet has been thus teeated and dried myeain, 1t s further
plunged into a solution of

Hydrochloricaad ..., ..

50 parts
AMcobol

50 ¢
N

..... ceasens

evesereees 1

A Little 7ine white ia dissolved into the hydrochloatic acid be-
torchund

After this double treatment, the sheet of paper is exposed
to sunlizht for a short time, untit 1t3 surface has assumed a
violet blue tint, It is then immersed again, after desiceation,
in the silver, a5 algo in the hydiochloric bath. 'These apa-
ations are repeated until & most intense bluo has been ob-
tatved, this being the only way to securo very vigourous
Hages.

Before the paper is altogether dey, it is put into anothor
bath. made up by adding u few drops of a golution ot mercury,
disrolved in nitric acid, to some distilled water, The sheet |
is allowed to remain from five to ten minutes in this last
named bath; snd 18 then dricd by contact with blotting
paper,

The sheet thus sensitised is then cxposed to light under
coloured glass—a coloured magic lantern shde, for instanco
and after a period of twenty to thirty sccondn in the sunlight,
an impression on # white grouad is obtained, with all the
coluurs of the model. The colours are more vivid, and the
rapidity quite as great, if thero is added to the bath just
mentioned | -

Saturated solation of bichromate of potash

OF KIOMONIA . eivis vunne Ceeeees seiaes 2 parts
Sulphuric acid........... e reresenieanes 2
Chlorate of potash . ..... ..... e ceaaes 1«

To fix the prints in some degree, they are washed in plenty
of water, and then immersed in

Anmonia..........

sese ceraes 5 paxts
Alcobol....... ces

teessesva.. 100 o |

After again washing, the impression is put in a bath satur-
ated with an alkaline chioride. “Then, after a tinal washing,
the image will be found to resist {or o considerable time the
action of diftused bight.

ACTION OF COLOURED GLASS.

1. Much greater rapidity is obtained if the chlonide of silver
paper is darkened under violet or blue glass.

2. If, on its exit from the nitrate of mercury bath, the
sheet is exposed under a coloured glass, and there are inter-
spersed, between the sunlight and the glas, screens or glasses
of differer  colownrs, it will Le obscerved that the coloura
appear more rapidly under the yellow, green, and red screens,
than under the blue ged indigo ones.

COMPLEMENTARY COLOURS.

The phenomenou of complemontary colours, observed by
M Beeguerel when plunging the impressions in ammonis, is
exeeediugly asy to produco with paper  Tlo effect this, it ia
only necessary to putthe print, after it comes out of tho frame,
into a solution of carbonate of soda, and then pluage it, after
washing, in a solution of nitrate of lead, aud expose it to sun-
light in a bath of an alkaline chloride. The phenomenon
may also be produced in several other ways.

I'o reproduce landscap-s in tho camera, it is necessary to
prevent, as much as possible, the action of diffused light, and
to do this # cone of cardboard of sutlicinnt length is fixed in
front of the lens, The time of expusure with & Darlot lena»
of about vightinches tocal length is from fifteen minutea to
an hour, operating with an open stop and 1n full sunliglt.

It is said thal 400 mon were killed in tho State of New
York in soven months while coupling cars.
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AN EPISODE IN THE EARLY ENGLISH GLASS TRADE.
By J. A. Laxcroro, LL.D.

The reign of Elizabeth was one of intense activity in all
departments of public life. The mind of England, liberated
from the bondage of centuries, displayed the utmost enorgy,
and sought for employment for its newly-awakened powersin
all the ficlds of human enterprise. 1t was an age of un.
paralleled greatness, in which men © went about their noblest
tasks like children at their play.” In poetry, in philosopby,
in government, in war, and in adventure, were found fitting
and appropriate openings for the cxercise of the highest genius
and the use of the ablest talents. It is the age of Shakespeare,
of Spenser, of Bacon, of Raleigh, of Cecil, aind inramerable
other mighty souls who have left their impress on all succeed-
ing ages, and whose “ memory the world will not willingly
let die.” And over all these great ones was placed a ruler
who knew how to avail herself of their varied powers, who
won for her glory, their deepest devotion and self-sacrificing
service, and, working togethe: for the common good of their
country, they made her reign one to which all Englishmen
look back with pride, and still regard as one of the grandest
{mddbrightcst c¢pochs in the history of this greatly-favoured
and.

As was only natural under such circumstances much atten-
tion was paid to the industries of the country, and trade and
commerce partook of the new energy and new life which had
been so widely aroused and developed. In the correspondence
of the timmo which has been preserved, we find many curious
and interesting evidences of the great activity displayed inall
matters connected with trade, and that the spirit of enterprise
and adventure which animated the nobles and the upper
classes, was cqually active among the middle classes, the great
trading companies, and the people. The heart of the whole
nation had been stirred to its depths, and the cffects of this
marvellous awakening were as visible in the enterprise of
the people as in the daring deeds of the commanders, the
unconquerable bravery of the adv:uturers, the matchless
wisdem of the statestmen, and the unrivalled strains of the
poets whose works have immortfalised the reign of Elizabeth.

In the Lansdowne MSS, is prescrved a very curious letter
from George Louge to Lord Burghley desiting a Patent for
glass-making, in which he describes how the trade cawe first
to England. This remarkable letter is published in the second
serics of ¢ Original Letters Illustrative of English History,”
by Eilis, and is vworthy of being reproduced in ZIron. It is as
follows :— .

To the right honourable the Lord Burgleighe, Lord Treasurer
of England.

Att what tyme that troubles begun in France and the
Lowe Couvtryes, so that glass could not convenicntly be
brought from loraine into Kngland, certaine glassmakers did
covenaftte with Anthony Dollyne & John Carye, merchants,
of thesaid Low Countryes, to come and make glass in Eng-
land. Wheruppou Dollyne & Carye obtained the Patent for
making glass in England in September, the ixth yeare [1566)
of wue Queene’s Majesties raigne for xxj years ensucinge under
these conditions, to teache Englischmen & to pay custome,
which Patent was fully expired a yeare ago

Carye & Dollyne, baving themsclves no knowledge, were
driven to lease out the benefitt of their Patent to the French-
men, who by no means would teach Eoglishmen, nor at any
tyme paide one peny custome. Carye bring dead, Dollyne
tooke v)d. upon a case of glass.

For not performance of covenants, thair Patent bring then
voide, about vj. yeares after their grant, other men erected
and set on worke divers glasshouses in sundry parts of the
rcalme, and having speut the wouds in one place, doe duyly so
contynue crecting new workes in another place without
check or controule.

About vij. yeares past, your honour called them that kept
the glasshouses before you, to knove who should paye the
Queene’s custome, whose answere generally was, that there
was no custome duc, but by condicions of a speciall piiveledg
. which no one of them did cpjoye, and they not o pay
custome for comodityes made within the vealme  Thus
hath Her Majestic beene deceived aud still wilbe without
reformation.

I most humbly desire your honour to graunt me the like
Patent, considering my pretence is not to contynue the making

repress them. And wheras ther arenow fiftecn glaghouses in
England. Yfit so like your honour (graunting me the like
Patent) to enjoyne me at no tyme to keep above ij glashouses
in England, but to crect the rest in Iroland, whereof will
ensue divers commodityes to the commune wealth, according
to theeffect of my former petition.

The woods in England wilbe preserved. .

The superfluous woods in Ireland wasted, then which in
tymo of rebellion Her Majrstio hath no greater enomy theare,

The country wilbe much strengthened, for cvery glas-
house wilbe so good as twenty men in garison.

The country wilbe sooner brought to civilitye, for many
pore fol ¢ shalbe sett in worke.

And wheras Her Majestie hath now no peny profiitt, a dou-
ble custom » must of necessity be paide. Glass be transported
from Ireland to England,

May it please your honour to be gracious uuto me and, God
willing, I will putin sufficient securitye not only to performe
all things concerning the Patent, but also (thankfully acknow-
ledgeing the good I shall receive by your lordshipp) to repaire
your honor's buildings from tyme to tyme with the best
glasse, duricge the leave of gaid Patent ; & allso bestowe one
hundred Angels at yovr honor's appointment.

I have spoken to Dollyne as your honor willed me, & may
it please your honor to appoint some tyme that we may both
attend your honor,

Your honour’s poore orator,
Grorok LonGe.

We do not know whether George Longe's petition was
granted or not. The pretty little bribe offered to keep Terd
Burlcigh’s buildings in repair * with the best glasse,” aud to
give bim, in addition, “ onc hundred Angells,” was likely to
prove effective, and is in strict accordance with the habits of
thetime Such bribes or % fees ” were the recognised pay-
ment for such services, and were lovked upon as part of the
recognised revenue of all persons holding public offices.
George Longe was too shrewd a man of business not to in-
clude such offer in his petition.We o not know the petitioner's
success, but we do know that he was not able to divert the
trade from England, and trausplant it into Ireland, notwith-
standing the many public advantages which he delares would
result from such a tiansference. Looking at the magnitude
of the glags trade in England at the present time, it is curious
to uote that three hundred years ago there were ouly fifteen
glass-houses in the kingdom, and that George Longe proposed
to reduce them to two. It is also illusirative of the time to
find the petitioner placing as one of his principal reasons for
urging his suit for the granting of the patent, that the trade
would destroy the superfluous woods in Ireland, ¢ then which
in tyme of rebellion Her Majestic hath no greater enemy
there.” Such a reason would not fail to have its weight with
the astute statesman to whom it was addressed.

A SiveLE Orvamext.—A pretty mantelpiece ornament may
be obtawned by suspendingan acorn, by a piece of thread tied
around it, within half an inch of the surfaco of some water
contained in a vase, tumbler, o. saucer, and allowing it to re.
main undisturbed for several weeks. It will soon burst open,
and small roots will geek the water; a straight and tapering
stem, with beautiful glossy green leaves will shoot upward,
and present & very pleasing appearance. Chestnut trecs may
be grown in the same manner, but their leaves arc not so
beautiful as those of the oak. The water should be changed
once a month, taking care to supply water of the same warmth ;
bits of charcoal added to it will prevent tke water trom sour-
ing. If the litile leaves turn yellow, add one drop of ammonia
into the utensil which holds the water, and they will renew
theit luxuriance.

Tue Telegruph says . St. Jobn now is the great lumber ex-
porting city of the world. We sent 2,000 tons morc of Jumber-
‘laden vessels to Liverpool than Quebec, nearly 40,000 tons

more than nll the other Colonial ports put together. About
70,000 tuns wore than the pitch pine ports,and over 15,000
tons mor. than all the Baltic ports. Such an exhibit should
|be most gratifying to us, as it uomistakably shows how
thoroughly we have eclipsed all competitors in the lumber
| trade. This year, there is little doubt will be even more
favorable to St. John than last was, as therc is & prospect of

of glass still in Kngland, but that therebye I maye cffectually | a large rise in Baltic wood.
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RAILWAY MATTERS.

.

Nzw Locoxorive Brut-rivger.—There I3 vow in use on two
of the locomotives on the Northern Railway an excellent ap-
paratus for ringing the bell by steam. 1t was obtained from
the United States by one of the Northern engincera, 3, Roberst
Pearson, who first saw it when attending the Coavention of
the Brotherhoud of Lovomotive Kngineers, which met last
summer in Philadelphia. It is & great improvemunt on the
arrapgement by which the bell is rung on the Great Western
focomatives. By the latter the bell is rung faster or slower,
according to the speed at which the engiue is going. By this
apparatus the bell 18 rung with a certain measured stroke,
whatever be thorate of travel. The new bell-ringer consists
of a miniature steam cylinder, with the piston of which the
Lell.cord is connected. The bell may be kept ringinyg con-
tinually or not, at the pleagure of the e¢ngine-driver,

A Noveu Rauroap~—There has just been completed at the
machine shop of ! aferty and Brothers, (tloucester City, N.J.,
afourton locomotive, designed to run on one rail. It is bailt
for a street railroad company in Georgia. This engine can
with propricty be called a ateam velocipede, as it rests upon
two wheels, one following the other. The rail or track upon
which it is to run, a sample of which is laid in the yard of the
builders, is styled a ¢ Prismoid, or one track railway,” and is
composed ot several thicknesses of plank, built up in the style
of an inverted keel of a vessel, with a flat rail on the apex.
Upon a trial a speed of about twelve miles an hour was sttain.
cd,and the inventor and patentee claims that the speed can
be almost doubled on a lengthened track. Mr Crow, of
Opelika, Ga ,is the inventor and patentee of both tracksand
engines, and he claiws that his inventions demonstrate a
tractive power superior to anythiog ia the locomotive line of
equal weight. The capacity for running curves is very much
greater than the two rail system  The track upon which the
trial was made contained 36 fer t of tumber and 18 pounds of
iron tothe lineal foot, proving itself cqual to aspan of 20 feet,
remaining firm and unyielding under the pressure of the en.
nineas it traversed the road. The revolving flangesattached
tothe engine, and which run on the outsides of cach wheel,
Mr Crow claims, absolutely lock the rolling stock to the
prism, and obviate the necessity of so much heavy rolling
stock in light traflic at a high rate of speed. It is also claimed
that prismoidal railway built with a base of fourteen inches,
angles forty-five degrees, can be built at a cost of $3,000 per
mile. Theinventor is of opinion that bis engine and track is
particularly adapted to the propelling of canal.boats, and will
compete successfully with horse-power on canals without ne.
cessarily interfering with the use of the latter, but he does not
statc in what way. The engine will shortly be shipped to its
destination (Atlanta, Ga.), where it goes into operation on a
street railroad built &t an elevation of twelve feet above the
sidewalk.— Philadelphia Ledger.

Soxe interesting experiments with mosquitoes have lately
been made by Professor Mayer in the United States, who. at
the session of the Academy of Sciences at the Steven’s Inati-
tute, Hoboken, the other day, gave an account of his dis-
coveries with regard to these insccts. According to the Pall
Mall Gazette, he said that by placing & male mosquito under
the microscope, and sounding various notes of tuning forks
in the range of a sound given by the female mosquito, the
various fibres of the antenna of the male mosquito vibrated
sympathetically to these various sounds. The longest fibres
vibrated sympathetically to the grave notes, and the short

fibres vibrated sympathetically to the higher notes; the fact |
that the nocturnal insccts have highly orgaunised antenune,
while the diurnal ones have not, and aiso the fact that the
anatomy of these parts of insects shows a highly developed !
nervous organisation, leads to the inference that these facts

form the first sure basis of reasontng in reference to the nature

of the auditory apparatus of insccts. The experiments were |
also extended in a direction which added new facts to the
pbysiology of the senses If a sonorous impulse strikea fibre so
that the direction of the impulse is in the dircction of thefibre, !
then the fibre remains stationary. But ifthe direction of the |
sound is at right angles to the fibre, the fibre vibrates withits |

maximum fatensity. Thus when a sound strikes the fibrils of
an ingect, those on one antennaare vibrated moro powerfully
than the ibrils on the other, and the insect naturally turns
in the direction of that antenna which s most strongly
shaken. The fibrils on the other antenna are now shaken
with more and more intensity, until the insect , having turned
his budy so that both antenom vibrate with equal intensity,
has placed his body in the direction of the sound. Experi-
ments under the microscope show that the mosquito can thus
detect to within five degrees the positivn of the sonorous
centre,

Wosxive Tas Caniz.—But few persous in perusing a cable
despatch understand the process whoreby it reaches its des-
tination. It may be thus described : An operator sits at a
table in a room darkened by acurtaia ; on his left hand stands
alittle instrument named the “ reflecting galvanometer,” tho
invention of Sir William Thompsoa, without which Atlantic
telegraphy would be a slow process, not exceeding two or
thice words per nminute, instead of eighteen or twenty, the
preseat rate. This delicato izstrument cousists of a tiny
magnet and a small mirror swinging on a silk thread, the
two together weighing but afew grains. 'The clectric ¢ irrent,
passing slong the wire frum Valencia, deflects the magnet
to and fro. ‘The mirror reflects a spot of light on to a scale, in
a box placed at the operator's right band, where, by ite oscil-
lation, the spot of light indicates the slight movements of
the maguet, which are too slight to be directly seen. This
little swinging maznet follows every change in the received
current; and every change, great or small, produces a corres-
ponding oscillation of the spot of light on the scale. A code
of signals is 50 arranged by which the movement of the spot
of light is made to indicate the letters of the alphabet. When
receiving o message from Valencia, the operator watches the
movement ofthe light speck, which keeps dancing about over
the scale on his right, Tohis practised eye, each movement
of the spot of light represents a lotter of the alpha et, and
its seemingly fantastic motions are spelling out th: intel-
ligenco which the pulsings of the electric current are iraus-
mitting between the two hemisphores.

As india-rubber plates and rings, says the Journal of the
Franklin Insiitute, are sow used almost exclusively for making
connections between steam and other pipes and apparatus,
much annoyance is often experienced by the impossibility of
effecting an air-tight connection. This is obviated entirely
by employing a ccment, which holds equally well to rubber
and the meta) or wood. Such cement is prepared by a solu.
tion of shellac in ammonia. This i8 best made by sosking
pulverised gum shellac in ten times its weight of strong am.
mouia, when a shining mass is obtained, which, in three or
four weeks, will become liquid, without the use of hot water.
This softens the rubber, and becbmes, after volatisation of the
ammonis, bard and imperviable to gases and fluids.

Wk note, says the Scientific dmerican, with no small degree
of gratification that the project of a colossal telescope, which
is to be the largest and most complete instrument that modera
scientific knowledge can suggest, ingenuity devise, is actually
in progress of claboration. The scheme of a “ million dollar
telescope,” to which we have so frequently referred, and

i which has encountered such an earnest support among large

numbers of our readers, is in fact to be carried out; though
whether it will be found necessary to expend the whole of this
large sum of money is not determined. 1t is known that the
cost of the great Washington instrument, which was to be
$50,060, has not amounted to & sum greater than $30,000;
and hence there is a possibility tbat that of the mammoth
telescope now contemplated may fall below the large aggre-
gate first proposed.
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