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DOUBLE ACTING STEAM HAM.-
MER AT VIENNA,

Wr present, on this page, an en.
graring of a small double-acting ham-
mer, exhibitcd at Vienna by the
Chemuitzer Werkzeugmaschinen Fa-
brik (fermerly  J. Zimmerman),
Chemnitz, {t is a very neat and
handy litt'e tool, and is arranged to
be cither hand-worked or gelf-acting,
its maximum speed in the tatter case
being about 200 strokes a minute.
The general shape of the hammer is
ctearly shown in the cngraving ; and
we may remark that the casting is
remarkably clean and good, which is
by no means always the casc in the
tools of even the best German
makers. The piston rod is of cast
stecl, the tup and piston being inone
piece with it, and the lower cylinder
coverand gland being on thisaccount
made in halves., Tho upper end of
the piston rod is flattened to prevent
it turning round. There ure two
valves only, an admission valve, g,
and a distribution valve, d. The
former is controlled by the lever, ¢,
the rest of the gear being all in con-
nexion with the distributing valve.
When it is desired to make the ham-
mer sclf-acting, the hand lever, 4, is
made fast by & screw in the position
it at present occupies in the link, e.
This link is merely a slotted lever
free o vibrate a little when the lever,
d, ismoved, but not otherwise in con-
nexioi: with the valve gear. The
handl,, g, is then turned until the
slidicg block in the end of the con-
necting rod, /, hasbeen moved by the
sctew to the end of the link furthest
away from the gpindle, k. "Theslotted
link in which the block works is on
the same spindle, k, with the rod, 7,
anq is compelled to vibrate along
with the, lattér. The distribution
valve is then worked automatically
from the tup by the lever, !, the dis-
tatlce, £, /, (in the new position of f))
being the length of the lever which
works the valve through the con.
necting rods, f; and %, apd the lever

t
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of the end of the valve spindlo. When it is desired to work the STREET LIGHTING IN PARIS.
hammer by hand, the screw securibg d to ¢, is loosed, so that
the former can be moved at will, and £ is screwed down by the
handle, g, to the lower cud of the slotted link., Asys is then | Dewx Mondes, gives some iuteiesting particulurs of the strect.
imwediately between &, and the valve, its motion (which is | lighting of Pars. In olduen imes all govdiitizens were com-
just as great angularly as befuie, being still derived frum the | manded in muments of trvuble — + which, adds the author,
tup), has no appreciable effcct un the valve, which is now | rather yuaintyy,' were of more frequent vecurrence  en than

M. Maxime du Camp, in an able article in the Revue des

entirely under the contiol of the hand lever, d. in our day "—tu put a light in their windows and a pail of
The maximum stroke of this hammer is 280 mm. (11.02 | water on the threshold of their doors. These precautions
in.,) and the weight of its piston and rod, &c., 70 kilogrammes | were intended to prevent fires and nocturnal attacks. The first
(114 1b.) Itis worked at a pressure of 75 1b. per square inch, | attempt at sticet-lighting was made in 1558, when by an
and, as has been alrcady mentioned, it is double acting, the | ordinance of the Parlinment of Paris, a falot was placed at the
steam being admitted abuve the piston to 1ntensify the blow, | v.rner of evaiy street, and in the cass of very long streets, an
The gear for working the distribution valve is of steel, The | additional onc in the middle, 'This instrument resembled a
weight of the whole machine is 2200 kilos , or very nearly | gibbet, having suspenddd from .t by achain a heavy iron bowl
44 cwt.—Enginerring. filled with resin and tow. The falotc did not illuminate the
city very Urilliantly, but they at any rate displayed a ruddy

flame, which served to ¢ guide the wanderer's steps aright ;"
but the Wars of the League soon put an end to them, and for
the space of a contury Paris was left in utter darkness. Louis

THE CANADIAN RIFLE. the Fourteenth, who, by the way, took for his device a rising
sun, ordered Nicolasde Reynie, the founder of the city police,
— to put an en ! to this state of things, and gave him as & word

of command three substantives —cleanliness, light, safety.
‘Fhe Canadian rifte. huovwn as the Duval-Macnaughten, has | Very hittle tine was lost, aud in 1667 the edict was published
boen tried at Wimbledon, and has clicited marked expressions Prciiblﬂbiﬂg UI“' C:im'b“s“ml( nt ;_'f h"““'“hl Thes“d“'(‘l-'l"i, bimf;‘lj)’
s - R o | candles, enclosed in a glass frame, and suspended Ly cords
of praise lfom the mo.tropohtml. press. Che London Post thus at the ],n:ight of the first storey of the hoxm:s.l Lanterns were,
refers to it, and we select this opinion from a number of |, 1745, succeeded by the oil lamps called réverberes, which
remai cd in use till within the memory of many living persons.
"« During the afterncon & trial was le at the 90 'l~, Philippe Le Bon—the inventor of ga —met wi!.h a tragical
ran ewitlf’an v Canadion ;ﬂp “m :‘st'}‘”“‘ﬁ " 1 l\’l : 0 ‘]‘“‘)" fate, Of the day of the corouat on of the first Napoleon the
T IR ) e brue (‘i 1 "‘] s the Divai-acnaug iten. | unfortunate inventor was assassiuated, 1t s sard, 10 mistake
ux.“;n) on is cons‘ ructe onvtlu ungc--.hl‘od\ prm.clplo, and | for the empesor. Three years before ths, m 1801, he had
;‘:{"’; ‘vﬁﬁtn:ﬁz,mgl(:\:(flv';rlii.'&f‘mt:::,sﬁrgg;'ﬂfﬁgg ltz,’nﬂfg’(‘:"‘ exhibit-d this wouderful discovery 1 public, but what is most
and éxtcmnlly the prim-i})nl difference is t}m)t there is nlo ll:)‘.nc’ remark ible—aliliough he bad shown the quality of light that
: P A A X S | he could produce either from cosl or wood—the chief pont
lovor. below, the onl).' lever visible being one which rises frpm which struck the minister of the First Consul was, that the
:h'ct]su\l:}']of the ]ogk, mqm‘uch t!m same position as that occupied | gictillation of wood produced cheap tar, To Puilippe Le Bon
v the hammer of the ¢ n.ndn r rifle {‘hc springs of the lock are { wae therefore granted the concesston of part of the forest of
all upon the old principles, and if any were out of order | Rouviav for the urgose of making tar
they could readily be repaired by a common blacksmith ; they AT pitpo: bd .
are, moreover, of considerable strength, and the objectionable The wu.io\v. of Le Bon ¢ndea: oured to cx}lry out the plans of .
spiral snring, one of the principal faults of the Martini-Henry, | 1¢¥ deceasd husband, but on he death the patent was sutlered
does not find a place in the lock. The extractor is of the most | t0 121 8- by her fanily, and was taken up by aGerman natura-
simple and Ingenious character, being worked by a sort ofdouble | lied in England named _Wms'ox:. It Was one more instance of
action by which a pressure outwards is slowly given during the | the sic vos non :obis, with w hich the h"St?Ul' of ltnvenuomf 15
act of cocking the rifle against the cartridge case, followed by | Blled. Curiously cnough the Frer.ch were slow to appreciate
rapid stroke against the angle of the extractor, which throws | ¢ advanu}ge’; of gas. It was not ,“.“ the year 1830 that the
out the cabe at once. The facility of this action was well de- | first street in Paris, the Rue de In 1'aix, was Lghted by gas in
monstrated by means of a tight cartridge case which, when a ra- | the teeth of a violent oppusition. ' Every misfortune was at-
pid pressure was applied to the hamamer, was thrown out with a t':'b“wd 10 the unpopular 1 ght. ;hc nature of thb-' calamity
jerk that sent it a good two yards behind the manipulator, The | 4id not matter much—the death of a trec or the arrival of the
manipulation of the gun is extremely simple. und a man lying . cholera—it was all put down to the gas. . \
down can load, fire, throw out the case and load again without | For sume time the lighting of Paris was in the hands of
altening the position of the rifle, a great advantage when com- | several compau es, but by degrees these have been fused into
pared with the Martini-Henry, from which the cartridge cannot | obe great corporation, possessing ten great fact .ries in and
be extracted without using the lever below the stock, thus around the (ity. The Parisians, who found it so diﬂlcult‘to
rendering it necessary to lift up the gun or tumn it to one side | accustom themsclves to the new light, are now great and in-
By taking out a single screw a plate on the side of the breech- | creasing consumers of gas -~ In 1855 they consumed 53 mil-
shue can be taken off, exposing the whole mechanism of the | lions, in 1865 they used 155 million-, and in 1872 no less than
lock, which can thus be examined, and, if ncedful, ceaned, | 196 milliors of cubic yards of gas  This vast monopoly is |
while if during such an operation it becamy necessary to use charged heavily by the mu icipality of Paris, in various in.
the weapon, the plate might be dropped into the pouch, and | genious ways  To begin with, the company pays the city 200,
the nifle loaded and fired without it. The hinge lock of the | 000 francs per annum for he rent of the ground occupied by |
breech is so grooved out that the barre! can be inspected or | its pipes, and, in addition, reimburses all costs of paving, &c. |
cleaned out from the brecch, so that the soldicr or sportsman  In 1864 these expense. reached 179,667 francs, and are estim-
can Jlean out his rifle, buth breech and barrel, without for vne | ated at 100,000 francs in the munici; al budget for 1873. Itis
moment losing its value as an cffcctive weapon. The nifle is | true that the company pay~ no octr: duty on coal, but, on the
entirely worked by the hammer and trigger, and 30 shots a , other hand, pays & fixed duty of 2 cuntimes on every cubic |
minute can be readily got off from it by skilful hands. It cun | metre (39§ inches) of pas manufactured  On this account
be half-cocked when necessary, and the barrel is constructed | alone the company paid 2,508,953 francs in 1872, and was also
50 as to use the ammaunition supplied for the Martimi-Henry, | obliged to pay to the Lty & proporlion of its profits, amounting
The barrel is also said to be of an improved construction, and | to 5 millions of francs.  The good «ity of Paris thus received
to possess a considerably lower trajectory than the Henry | from the gas company in 1872 no less than 7,708,9% francs,
barrel, Tt is rifled with seven shallow segmental grooves, and , or £308,358 2s. 6d. sterling  This i- truly a tremen.'ous tax \
the recoil of the weapon is very slight compared to that of the | upon light.
Martini-Henry. It is said that the Canadian Government are i Itis always curtuus to investigate the meamug of the wo |
about to supply the torces of the Dominion with this rifie, and | progress as uscd by a distinguished forcigner. M. du Camp
if 50 they will have men armed with probably the most ser- j observes that “ gas enters cvry day more and more into our
viceable weapon yet provided for troops.” j domestic habits—before a Aur Ired years arc uver, the smallest |
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hut will be supplied with gas and water. This will bo great
progress.”

Moderation is a virtuc——unhappily so rare among French-
wen, that we ranant help congraiulating M. da Camp on
possessing such unamplesupply. The hope that every French-
man may have gasand water laid in his house within @ Aundred

ears does not reveal a very sanguine nature, Let us hope
etter things of France,

TH¥ SOUDAN RAILWAY EXVEDITION.
(Continued from page 115)

At Koh¢, tho site of the proposed bridge for carrying the
Soudan Railway across the Nile, that river takes a sharp bend
towards the east, and between Kohé and Fakir Bender, a
distance of about 35 miles, a camel track makes a chord line
to the irregular arc formed here by the Nile.

After the necessary soundings of the river at Kol:4 had
been completed, and the party was ready to continue its
southward journey, it was determined to abandon the Nog-
" gurs, and strike across the cbord-line just mentioned, upon
camels, a8 far as Fakir Bender. This resolution was taken
because the duration of the north wind was uncertain,
and tthe obstacles to navigation at the Third Cataract were
great.

Leaving the Noggurs, therefore, to proceed as they could
up the Nile to Ambukol, where probably their services would
beagain required, preparations were made for the short desert
ride. The caravan formed was quite an imposing spectacle,
comprising 60 camels, a few horses, besides a number of more
humble quadrupeds carrying a military escort of mounted
infantry, who, to their credit be it said, assisted their animals
frequently by propelling them, the donkeys being short, the'r
riders tall of stature, and the feet of the latter touching the
ground with ease. When not assisting locomotion, the
troops curled their legs around their donkey’s necks and
sought repose. ‘The supreme charge of the caravan was en-
trusted to an officer of irregular cavalry in the Khedive's
army, and who, from the jealous care he bestowed upon the
water-skins, received the title of “ Turncock Pasha,” a dignity
in which he much delighted

There being no wells or other means of obtaining water,
except by conveying it, in the desert between Kohé and Fakir
Bender, the caravan started half an hour before midnight,
and rapidly crossing the track, which is well defined through-
out by the bones of camels, it arrived at its destination at
four o'clock the following morping. From Fakir Bender the
cargvan continued itsrvuteto Oordeb, or New Dongola, about
60 mles fmthpr on. New Dongola s situated on the west
bauk of the Nile about 955 miles south of Cairo. The district
containg 8 population of abouz 3000, and is a place of con-
siderable importance. Tho houses are built principally of
sua-burnt bricks, and many of them are comparatively im-
portant structurcs, some with gardens wherein are grown
nearly all tho fruits common to Lower Egypt. The popula-
tion consists of many nationalities; the principal foreigners,
however, ate Grecks, who like Jews in other countries, are for
the most part devoted to money-changing and store-keeping
in the Bazaars Until quite recently New Dongola, or El
Oordeh, wag the principal scat of Government for a consider-
sble district, extending almost to Kharloom. Latterly, how-
ever, it has given place to Berber, where laws aze now edmi-
nistered by the Bey, who transmits instructions to the Vokeel,
or subgove_mor, at New Dongola, where a large Govern-
ment establishment still exists. The amouant of trade is con-
siderable, and after Berbor it is the most important town
upon tl{e I}xle in Upper Egypt, north of Kbartoom. During
bigh Nile it can be easily approached from the river, which
is then about ons mile wido at this point. At low Nile,
! bpwcvcr, the inner or western channel is unnavigable and
| uirect access by water is cut off, As thetrade is large a great
! zumber of native merchant vessels rre generally lying along-

side the river bauk, iucreasing the appearance of activity
and impprtance to which New Dongola can, in reality, lay
tome claim. The bazaar contains many stores in which al-
wost all local requirements can be supplied, and the scene
there, as well as in the streets, is striking, enlivened as it is
by the strange blending of nationalitics, by Nale sailors, Greck

merchants, native Dongalese, Nubian soldiers, and most

¥

picturerque of all by the desert Arab, scantily attired with |
lTong heavily greased and plaited hair, carrying on his left
shoulder the leathern shield, aud {n his right hand « spear. |
The wud huts and scattered villages which are seen at |
iutervals along the banks of the Nile, point ont like the |
mimosas and palm-trees, and patches of cultivated ground, 1
those places whero the descrt sand has spared the soil. and
a fair estimate of the extent of profitable land may be ob-
tained from a glance at the different villages. Where, however,
a few towns and some larger villages are situated upon the -
camel routes, trade has, of course assisted in raising their con~
dition. Handai, twosketches of which are shewn on pago
134, may be taken as a fair cxample of a town thus benefited
by the desert trade. It is situated on the west bank of the
Nile, 45 miles couth of New Dongola, and about 1000 miles
south of Cairo, and contains a population of some 1300 per-
sons. The most striking feature it possesses are the ruing of
some ancient forts, which are situated on an clevated ground
and command a wide-spread view of the surrounding coun-
try. Handak is, 80 to speak, a considerable shipping port,as
large quantities of the products of the far soath, such as gem,
ivory, &c. conveyed on camels by way of Khordofan and
Khattoom, are unloaded here aud placed on Noggura to bo |
transported down the river to Cairo and Alexandria, Tho
town boasts of several Nubian merchants, whoso establish-
ments are based upon a Turkish model, sure sign in Upper
Egypt of wealth. It is worth notlng that Handak, being
on a randstone formation, and having but liitle ground {n the
vicinity that cnn be cuitivated, owes what importance and
prosperity it does possess entirely to commerce
As a rule the route taken is within sight of the Nile and
often passes through plots of cultivated ground beside the |
bank, Short rests were always made by the caravans at mid-
day under tho shade of palm-trees, and whenever possille
near villages the chiefs of which were always cager to do
honour to the staff, and the representatives of their sovercign,
the Khedive, by presents of water, dates, and the loan of cary
chairs. At night the tents were pitched near the river, and
thus progressing the party arrived at New Dongola. At this
place, however, the authorities found it impossible to provide
the necessary means for carrying the party forward, and all
the inhabitants available were despatched to bring up the
Noggura which were lying becalmed some distance down the
river. As woon as they arrived the New Dongola party and |
stores were got on board, and after six days of sailing and |
towing, Ambukol, the farthest point at which navigation |
could be made available for the expedition, was riiched. !
Here the second division of the party was left behind to work i
l
t

their wey back to Kohé, where their survey would join with
that of the first division, who had charge of the section fiom
Wady Halfa to the river crossing.

At Ambukol, then, the whole of the stores, &c., were taken
out of the Noggurs,and that part belonging to divisions threo
and four, were transferred to camels, and transported to thjr
respective destination at Abou Hulfa and El Metemmeh, a
distance by camel route of 180 miles from Ambukol, and
where the river is sgain met. The view seen from Mount |
Fog, a granite rock some distance north of Ambukol, gives '
an excellent idea of Jbe serpentine course taken by the Nile
throughthe desert. In the flat unbroken expansc of sand, of
courss the river is invisiblealmost uatil it is reached, and the
groups of palm trees which grow upon the river banks, strve
gs beacons to the Arab, guiding him in his cousse acios8 the

escrt.

The caravan comprised about 70 camels, horses beinz now
useless. as the welig in the desert ahout fo be traversed were
several days journey apart, & circumstance which of course
necessitated the employment of a large num e¢r of ¢ nnels as
water carriers. The march throvgh was conducted in the
u-ual manner. The baggage camels and tho ¢ laden with
the water gkins continued their march steadily without & balt
until the night's resting place was reached ; on the other band
the riding camels were urged forward with variable speeds,
before and after the m'd-day rest, thus enabling the trave lers
to cnjoy as long as possible the grateful shade of the desert
trees during the hottest part of the day. Ia orderto facilitate
the sulsequent studies which were to be undertaken in their
return journey by the third divi jon of the expeditiun, several
of the party were occupied during the desert crossing in

making sketchsurveys of the country, the distances being es-
timated by the rate at which the camels travelled, and the I
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directions by compass bearings. The trouble thus taken was
amply tepaid when the more complete qurvey was muile, as 1t
afforded great facilities in recognizing the chfferent fi atures of
the country.

At the oasis of Abou-Halfa, in mid-degert the third divinon
was left behind, whilet the fourth and last division pr ceedid
onwards towards the extreme end of the hoe at Metemmeh on
tne river Nitle.

We m y now indicate bricfly the propored direction of the
route to be taken by the Soudan Railway after it has ¢ross d
the Nile at Koht  The river at the plve as we hiave seen,
takes a very remarkable bend and as thore are no obstacles
in the way the hine quits the niver after crosming if, and goes
direct across the desert to Frkir Bender, saving afengih of at
least 25 mles as compared with the alternative of following
the river babk. After cross ng at Kohdé the line passes over
ap slluvial lain about five-cighths of a mile in breadth, and
then for & distance of three mules and th ee unarters, follows '
th= course of & Wady. [his diffess from the camel Irmck,
which by reason of its rough and freqnent asconts aud des-
cense over the broken gri uad between the Nile valles and the
desert plateau, is rendered unsuited for ratway purpo-es. After
arriving at the level of the plains, about 147 feet above the |
river bank at Koh¢, a cerics of flat sandy pliins are crossed
until the 284th mile from Wady Halfa is c-ached.  After this!
point the ground becomes more diflicult, and broken up with
basaltic rocks, and occasional detours are advisable to avoid
costly cutting before the hne reaches Fakir Bender, where
there will be a small station. The liny then skirts the river )

SURF-ACE
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SECTION AB

1. Frltersog beds.
Z. Air-vent,

i
bank as far as the viilage of Sarr, 193 miles from Wady Halfa, |
the works buing easy with the exception of three large Wadys
which have to be crossed. !

Shortly after the railway leaves the river bank, aud crosscs
the desert direct t0 Hameby a village on the Nile, where the '
tnes of rapids extending up the riv r from Wady Halfa, and |
the granite rocks on the western bauk termivate, The rail- .
way will then proceed at an aserage distance of about five- !
¢ighths of a mile from the bank in order to avoid the cultivat~ |

3. Rain-nater snlet,
t Raw.water pipe,

RAIN-WATER

Ol Dongola, at one time the capital of the district of Dungola,
an | non contmning 1000 inhalwtants B tween Handak and
Old Dongola there ars thirteea vill yzes witha total population
of 27un For the next 7 or 8 milea the sl 48 alluvial and
thi kv caveeed with desert vegetatiou, through which the line
passes, then crossing to the town of Avoo Goosi (1000 in-
hatutante), 1t strikes into the desert At Dubbe a station will
te provided, Dubbe Leing o place of some little importance,
ax 1t i~ one of the chief pomnts of departure for caravans going
to Khartoom, Khordofan, & d other districts “Lhe navigation
brtwern Halfn and Dubbe is pros tnoable throughont the year

Thrungh n distance of 40 wmides begowd Dubbe the hine
passes over an alluvial tract covered in many places with
desert shirubs and coarse gras:, ann poes forward to Ambukol,
an ntermediate gtation being provided for the accommodation
of five villages, having » population of 3500 At Ambukol
the second 8 ction of the hine terminates  This ength s one-
third longer than that between Wady Halfa and Kohe but the
works are much lesg extensive, the embabkment containing
hittle more than one half, and the cuttings less than one-third
of thoge on the preceding section  Of the cattings 79 per
cent are in light mat rial, 10 per cent in soft rock, 2 per ¢ nt
in hard rock and 9 per cent in rock of a medium quality
The culverts, too, are insiguitivant in number and cxtent.
The curves and gradicats are favourable throughout, for al-
though th» ruling gradiont is occasionally necessary, 1t occurs
only in short lengths.

(To be continued.)

SURFACE

NIRRT

SECTIONC D

o

— P 0

— —

SCALC OF FLET

5. Overflow,
¢ Trap.

TANKS.

RAIN-WATER TANKS.

The above sheteh of rala-water tanks, which explains itself
is by a coirespondent of The Bruilder. We reproduce it, think-
ing it may be of service to some of our readers.

Fire Devecrors —An experimental display of some of

ed ground, of which there is & considerable cxtent, passing DProfessor Grechi's westruments for sigualling the commence-
"We]v-' villages whose aggregate population g abuut 3uuu  ment of fires 10 any room, or in interspaces difficnit of ac-
For the accommodation of these villages a station 1s to be i cess, has been made in one of the cozrulors adjoirning the
erected. At about the 350th mile from Wady Halfa, New | Mackinery Court at the International Lxhibition at South
Dungola is reached, but in order to avoid interference with the | Kensington,  Small straw fires, inflamed with petroleum,
bank of the river the line is carried to the west side of the  were iguited, when the instruments caused the alarm-
town where & i ¢ plain offers a favourable site for a station , bells to ring, and notified the particular locality by
Seventcen miles further the village of Satali is reached; a, the fall of a numbered disc. A lantern was also lighted
market is held at this place, and its ruins indivate that at 'in one compartment by the falling of a small weight
tome previons t me it must have b en a town of considerable upon glass globules of sulphuric acid.  The principle
lmportance. A present, however, t has only a popu ation of ' of the apparatus is this : a double spiral of zinc ap4 platinum
300.' Fgr another 30 miles the line follows the river bank, } is soldered to a lJisc carrying an index and a small wire
5?lmng it only to avoid the strips of alluvial soil which ovur-; contact-maker, When the spiral expands by the heat the
lie the lower Nubian sandstone ; it then leaves the Nile, passing | coutact-maker ig turned by the motion of the spiral, thus
through an open desert, and near two villages containing ' putting in action a current from an electrical battery, by
about 750 inhabitants. A station will be provided at the im- | which thealarum-bells and signal apparatus are put in action.
portant town of Handak, of which sketches are given on page | The instruments are very roughly made, and cost about 28 a
l“134. Ard zbout 35 miles further there will be a station at | picce.
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QUALITATIVE ANALYSIS FOR AMATEURS.—IIL

REACTION OP METALS OF GROUP AROOND, SKCOND DITISION.

It wiil bo rcmombered that wo said (p. 118), that tho
sccond group embraced thoso metals which are precipitatod
by hydrosulphuric acid from acid solutions. Tho sulphidva of
argenic, antimony tin, gold, and platinum are soluble in am-
monic sulphide, and constituto the sccond division of this
group.

Ammonic sulphide (NH,),S, is propared, according to Fre-
senius, by saturs ing a given volume of ammonia solution
(8P- gr. 0 98) with hydrosulpburic acid gas, and addiog to it
an equal volume of thy ammonia, The solution, which i+ at
first colourless, soon becomes yellow by keeping, or may be
at once converto 1 into the yellow aulphide by the addition of
sulpaur, It should yield no precipitato with maguesic sul.
phate, This reagentis al-o decomposed by acid, sulphur
being precipitated.

Arsenic i3 the most important member of this group, and
owing to {t8 very poisonous character great caution must be
vlserved in making the tests withit. A small piece of bright
green wall paper usually contains enough of this metal to
give several charactenistic tests. Apply & single drop of nitric
acid to the paper, a moment after neutralise with ammonia
and observe the colour—a deep blue always indicating cop-
per.  When the white fumes have nearly disappeared, apply
to the same spot a drop of argeutic nitrate solution (Ag.
NO ). If arsenic is present, a yellow ring of arsenite of silver
15 formed, which becomes more distinct after drying. A
ocutral solution of any suluble arsenite gives with argentic
Arsenates produce a reddish-
brown precipitate ; both are soluble in ammonia and in mtric
acid. With hydrochloric acid, it will be remembered, silver
solutions give a white precipitate, insoluble in nitric acid
With sulphate of copper, or cupric sulphate, neutral arsenic
salts give a green preupitate, Hydrosulphuric acid gives a
beautiful yvellow precipitate, soluble in ammonic sulphide,
and in awmonic carbunate, from either of which golutions
they are agam precipitated by hydrochloric acid. To hasten
the precipitation of arsenic acid and arsenate<, sulphurous
acid o1 sudic sulphite is iutrodvecd before precipitation with
B:S. The most dulicate and characteristic test for arsenic is
that known as the Marsh test. A smull bottle is arranged
with funnel and delivery-tube, the delivery-tube being
horizontal, and drawn out almost to a point. Some pieces
of zinc are put into the bottle and covered with water, and
the cork is put in perfectly tight, a luting of paraffine or
a linseo | poultios being employed if neoessary. A little sul-
phuric acid i¢ now pouced in by the funnel tubs, and hydes-
gen gas 18 immediately evolved, Aft r the air has all been
expelled from the bottle, the gas may be ignited at the end

: of the delivery tube, taking care to wrap a towel around the

apparatus to prevent accident in case of an explosion, If the
zinc and acid are pure, the gas will burn with a colouress
flame, which produces no stain on a picce uf cold porcelain
held . it. A few drops of a dilute arsenious solution are
then introduced oy the funnel tube, and the arsenic at once
unites with the hydrogen to form arseniuretted hydrogen.
AsHs, This gas burns with a violet or peach-blow flame,
and deposits a black stain of metallic argenic upon cold por-
celain, Several of these stains upon pieces of broken china
should be preserved for future use. A fow drops of a solution
of bleaching powders, or of Javelle water, dissolve the stain
with eage. While the arseniuretted hydrogen is burning, a
gas or alcobol flame is applied to the delivery-tube a few
inches from the end. The heat decomposes the gas and a
mirror ef crystalline metallic arsenic is deposited on the cold
portions of the tubs bevond. It arseniuretted hydrogen gas
be passed into a solution of argentic nitrate, metallic silver
will be precipitated, and enough nitric acid set free to pre-
vent the precipitation of the yollow arsenite of silver. Atter
filtering out the metallic gilver, the solution may be neutral-
ised with sodic acetate, when the yeollow arsenite of sil7er will
be precipitated.

Reinscl'’s test consists in placing a clean piece of copperin
& Lydrochloric acid solution containing arsenic, and heating ;
a gray film of Cu®As: is formed on the copper. If a few grains
of arscnious acid be heated with sodfc carbonate on charcoal,
an odour resembling garlic is perceived. Compounds of
arsenic heated with sodic carbonate and potassic cyanide, in

l
I

a tube o1 hard glass, ylald a ablimate of metallic arsenic in
the form of a mirror, Tho aulphide precipitated by H'S may
be used for thisteat, In testing for arsonical poisoning, all
of tho above tests should bo made.

Antimony very cloaely rosomblos arsonic in many of its re-
actions, and tho separation of tho two metals, when both are
in the samo solution, is not A vory vasy matter, considerable
practico being requirad to accomplish the separation with
certainty. 1f a curront of hydrosulphuric acid be passed inte
a solution of tartar amutic, nr other solubloe salt of antimony,
an orange-coloured pruoipitato of sulphido of antimony 1s
thrown down, This sulphldo is soluble in ammonic sulphide,
from which it is ngain procipitated by hydrochloric acid. It
differs from the sulphldv of srsonlo in being much less soluble
in a diluto solution of ammonle carbonate than the latter, so
that tho two sulphidus may Lo soparated, to some extent, by
this reagent, A concentrated solution of chloride of anti.
mony (called al<o butter of antimony) gives a white precipit.
ate when poured into wator, and in this respect resembles
bismuth, excupting that thls precipitate with antimony is
soluble in tartaric acld, that of Ulsmuth is not. If a com-
pound of autimony bo introducud Into a hydrogen bottle, it
will combine with that gas to form antimouetted hydrogen,
SbH;, and the burning giw deposits a black stain on cold
porcelain ; but, unllko tho atsenio stain, it is insoluble in
Javelle wator, solutiun of bloaching-powder, or other hypo-
chlorites. This onablos us to dutect aotimony with great
certainty, bat falls to dutout traces of arsenic in the presence
of antimony  Ifantimounetted hydrogen be passed through a
solution ofarguntic nitraty, the antimony combines with the
stlver and {8 precipltatud sy sntimon-silver, SbAgs, soluble in
tartaric acid. It will bo notud that this reaction differs entire-
ly fecom that of arsenle and atfurds the best means of separat-
ing two metals,

BRPARATING ANSMNIO AND ANTIMONY.

A Marsh apparatus I8 constructed, consisting of a generat.
ing flask, in wash-twttlo containing plumbic npitrate, and a
delivery-tube reaching to the buitom of a test-tube contain-
ing argentic niteato in aulution. The solution to be tested is
introduced gradually fnto the gencrating bottle through the
funnel tube, the mixture of arsculurvtted and antimonetted
hydrogen is passed ‘hrough tho sllver solution for a consider.
able time ; the contynts of tho test-tuhe are then filtered, and
the filtrato boiled with sodlo acetate until a yellow precipitate
of arsenit+ of silver is producod, The residue on the filter
containg both metallic sllver and antimon-silver, and must
e builed for 15 minutow with tartaric acid to dissolve the

latter, the silver s thun filtored out, and the antimouy pre- .

cipitated from the golution by means of hvdrosulphuric acid.
In making these tests in cason of suspected poisoning, all the
apparatus employed must bo new, and the zine, acid, and
water must bo carofully tostod to sco that they are perfectly
pure.

The reactions for tin, gold, and platinum will be given
next, together with the manner of soparating them from each
other and from the above,
that none of thess motals intorforo with the detection of ar-
senic and antimony In tho Marsii npparatus,

Accoroixe to M, Offrot, In batswing buraers it is found
that, though the aizu of tho fisme diminishes with the amount
of gas consumed, it {s not In equal ratio. The cost of &
large flame for each candle power per hour may be, for in-
stance, 0 42 centimes, whilo with s small one, it will be 0 897
centimes.  Or, again, tho light of a large flame may be
equivalent to fifteen candles, whilo that of two sreall ones
together will be 7 4 candlos, Tho cause of this is attributed
to the complete combustion of the gas in the blue zone in
tho gas flame, which givos little or no light in either case,
and has more favourablo circumstances for its occurrencs
relatively to tho sizs of the flame in tho small than in the
large flame. Another mors Inuxplicable phenomenon is that
with a flat flamo the intutiaity of tho light is the same, whether
the edge or the flat ot the flame is testod. This points to
the absolute tranwparency of tho flame. The use of cylin-

drical glass chimnfes with ronund jots (argand, &c ) is con-
cluded to be, on the whole, romowhat more cconomical than
with flattened chimniup, after s series of experiments to
settle this point,

Suflico it for the present to say, .
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Upon the cnds of tho arme aro flat « pads,” which should
be of just suflicient width to extend across the inner face of !
tho wooden rim, a8 described, that is threo inches lcas than
the width of the finished pulley. Theso pads arc gained into

i the taner side of the rim, the gains being cut large enough to
Frictional gearing is a torm applied by Webster to wheels 1 gdinit keys under and beside the pads. When the keys are
that transmit motion by surface contact without teeth. This | well driven strong * lag " screws are put through the ends of
style of gearing is much nsed in the lumbering regivns of tho | the arn into the rim. This done an additlonal ‘¢round” is
North-West and is fast gaining favour wherever applied. It i put upon cach side of tho rim to cover bolt-heads and to se-
hns some advantages, not possessed by other modes of com- it cure the keys {rom ever working out. The pulley is now put
municating motion, which do not appear to 2 counteracted to its place on the shaft and keyed, the edges trued up, and
by any peculiar disadvantages 1In large mills where thia | the face turned off with the utmost oxactness.
geasing is used to transwmit power to drive five or six gangs, '  For small drivers the best construction i8 to make an iron
oue or two large circular saws, a muley, gang cdgers, trim- 1 pulley of about & inches less diameter and 3 inches less face
mers, slashers, lath mills, shinglo mills and other machinery, | than the pulley required  Have 3 lugs about one inch square
where 20,000 feet of boards may be sawn in an hour, tho {aces | cast across the face of this pulley  Make a wooden rim, 4
of the wheels ate made as smooth and -traight as possible; | inclies deep with face equal to that of the iron pulley, and
onc wheel is made of iron and tle other of woodor of iron l the inside diameter equal to the outer diameter of the iron
covered with wood. Where it is practicable this gearing is Drive thistim snugly on over the rim of the iron pullev,
go arranged that the wood drives the iron, to prevent the i having cut gains to receive the lugs, together with a hard
«glip” at starting from wearing the wood-faced wheel un. ( wood key beside each. Now add a round of caunts upon each
evenly. Although this tendency is much less than might be i gide, with their diameter less than the first s0 as to cover the
supposed, 88 in most cases the ¥ bull-wheel " usud for draw- | iron rim  If the pulley is designed for heavy work, the wood
fng Jogs into the mill, is a large wooden wheel driven by a | ghould be maple, and should be well fastened by lag screws
small one of iron, and these wheels started and stopped | put through the iron rim But for light work it may be of
while the driver {s in full motion a hundred times a day, | bass wood, or pine and the lag screws omitted. But in all
work well and last for several years But for machinery in | cases the wood should be thoroughly scasoned.
constant use, the wooden wheel should always drive the iron |  In the early use of friction gearing, when it was used only
wheel. For driving heavy machinery, the wooden drivers are | as backing gear in saw-mille, and for hoisting in grist-milia,
put upon the engine shaft, and each machine is driven by a | the pulleys were made ro as to present the end of the wood
separate counter-shaft. Two or more of these counter-shafts | to the surface ; and we occasfonally yet meet with an instance
arc ususally driven by contact with the same wheel, and each | when they are 30 made. But such pulleys never run so
18 arranged 80 as to be thrown out from the driver and stop- | smoothly nor drive so well a8 those made with the fibre more
ped whenever required, and again swarted at any moment, by | nearly in line with the work. Besides it is much more
a slight movement without interference with other machinery. | dificult to make up a pulley with tue grain placed ridially,
To drive small machinery these friction drivers are put upon | and to secure it so that the blocks will not split when put to
a line shaft 50 as to drive a small counter-shaft from which | heavy work, thaa it is tomake it up as above described.
the machtne is driven by a belt, which may be shifted in the |  As to the width of face required in fricticual gearing, whon
ususl way. In many mills from 100 to 300 horge-power are | the drivers are of maple, & width of face equul to that required
transmitted by this kind of gearing { fora good single leather belt to do the same work issufficient,
For driving light machinery, running at high speed, 83 in | Ur, to speak more deiinitely, when the travel of the surface in

FACTS AND FIGURES CONNECTED WITH BELTING.
By Mr. J. H. Coorry, in Journal of Franklin Institute.

PRICTIONAL OGBARING

sash, door and blind factories, bass-wood, the linden of the
. Southern and Middle Stutes, has been found to possess good
qualities, having considerable durability, and being unsur-
passed in the smoothness and softness of its movement.
Cotton-wood has been tried for small machinery, with re-
sults somewhat similar to those of bass-wood, but is found to
be more affected by atmospheric changes; even white pine
makes & driving surface which is, considering the softness of

equal to 1,200 ft. per minute, the width of face should he at
least 1 in. for each horse power to be tramsmitted, aud for
drivers of bass-wood or pine, 1} to 2 in.  The driven pulleys
are wholly of iron, and similar to belt pulleys, but much
heavier, having more arms and stromger rim.  lhe arms
should be straight rather than curved sad there should be
two sets of arms when the face of the pulley 13 above 16 i
A very good rule iz to make the thickuess of the rim 24 per

 for small machinery, and bas been applied in some situations

. cutinto ¢ cants ™ 1-6th, 1-8th or 1-10th of a circle, sv as to . the cord C, for which purpoge a shellow groove is cut in the

ve————

the wood, of astonishing cfficiency and durability But for
all heavy work, where from 20 to 60 horse-power is transmit-
ted by a single contact, soft maple hag, at present no rival.
Driving-pulleys of this wood, if correctly proportioned and
well built will run for years with no perceptible wear FKor
very small pulleys, leather is an excellent driver and very
durable. Recently, paper has been introdnuced as a driver

cent. of the diameter of the pulley. To sccure pestect aciuracy
these pulleys must be fitted and turned upon the shatt; and
when large, the shaft should run in journal boxes, while the
face is being turned, after which they should be balanced ;
neglect of which has been the means of destroying friction
pulleys that were otherwise well made 1 he conditions and
results of & few experiments made to test the tractive power
of smooth face friction pulleys are here given, these experi-
ments, when made, were not meant for publication or for the
in which it has thus far withstood the severity of these tests, | benefit of science, but to establish rules for private practice.
appears to point to it as the most efticient material yet 1.1 They should be repeated by others before being taken as con-
The proportioning of friction pulleys to the work rey .od,jclusive. For the experiments, two pulleys were made in the
and their substantial and accurate construction, are mattors | ugual way, one beiug of wood—soft maple—and the other of -
of perhaps more importance than the selection of material. | 1ron. Both were accurately and smoothly finished. Theso .

where the test was most severe ; and the remarkable manner

' The mechanic who thinks he can put up frictional gearing | pulleys were cach 17 in. in diameter, aud of 6 in. face, and .

temporarily and cheaply will make it a failure. Leather belts | were put up as shown in the diagram (Fig. 1.)
may be made to submit to all manner of abuse, but it is not) A is a doublo bell crank frame, with arms 2 ft. long. The
so with friction pulleys They must be accurately and sub-, ends of the upright arms receive the bearings for the iron '
stantially made and put up and kept in perfect lins, All | pulley,1 The journals of this pulley are 1% in. dismeter
large drivers, say from 4 ft to 10 ft. diameter and frum 12 1n. | gud 3 in. long, and run in Babbitt boxes, The ‘rame is hung
to 30 in. face should have rims of soft waple 6 in or 7 in.deep. | upon jeurnals, T, and is balanced by the weight B, The face
These should be made up of plank 14 in or 2 in thick,, of the pulley 1, 1s extended beyond the six inches to receive

place the grain of the wood as uearly as practicable in the pulley, so as to bring the centre of the cord to the periphery.
direction of the circumference. “The cants should be closely | The driving pulley V, is put upon a shaft where it may be
fitted, and be put together with white-lead or glue, strongly | mnade to revolve slowly in the direction of the arrow. It
nailed and bolted. The wooden rim thus made up tv within | will be seen that P, will bring the pulleys together with s
about 3 in. of the width required for the finigshed pulley, is | pressure just equal to its weight. The wooden pulley being

, Wounted upon one or two heavy iron “spiders” with 6 or 3 )10 motion, the pressure, when sufficient, will roll the other »

radia! arms. 1f the pulley is above 6 ft, in diameter there
should be 8 arms, and 2 spiders when the width of the face is
mors than 18 in.

pulley and raisv the weight W. The manner of experiment. |
ing was to put a given weight upon the cord C, and while
tho driving pulley was moving, to incremse the weight P,




138

until W, was lifted. The machinery was then stopped,
when the woight would descend, slipping tho iron pulley
upon the wood. The weight of P, was now noted ; the weight

Fi6. I,

was again raised, and the pressure_increased sufficiently to
hold the weight from slipping down, and the prossure again
noted. After these experiments were made and twice repeat-
ed with the pulleys, the frame A, was reversed, so that tho
weight P, would tend to separate the pulleys. They were

. then connected by a 6-inch leathor belt, and the experiments

repeated, giving the results in the fourth and fifth columns,

Faicrion PoiLeys. BeuTep PoLieys.

2 : 3
~ >~ oy
o o9 =2 o =35
P 25, Ems iF 2Bs
w = - 2 Q
£ EE% E3E 3 Ers
IS 2a% - 2= 523
X sS=k 2+.a 5o s,
@ @ 2 o0 - P 30
L
(3
P & ] &
10 29 53 30 34
29 58 65 60 69
30 87 96 91 120
40 115 125 121 159
50 143 154 163 199
60 171 185 183 242
70 199 214 213 247
80 225 244 239 332
90 264 289 278 375
100 295 312 310 419
120 354 387 372 487
140 416 438 442 563
160 477 499 524 652
180 538 561 592 731

It will be seen that, in this test, the traction of the fric-
tion wheels was greater than that of the beited pulleys, and
considerably more than is usually supposed to be obtaine i
from belts upon pulleys of either wood or iron; and thet
while there is 8 marked falling off in the adhesion of the belt
as the work increased, that of the friction increases as the
labour becomes greater. Also that the difference in the pres-
sure required to just do the work, and that necessary to do it
without loss or slip, advances in an increasing ratio with the
work of the belt; but in the friction it is almost constant
throughout the whole range of experiments. The figures ap-
plied to the friction wheels are the mean results of repeated
experiments ; those applied to the belted pulleys are each of
a single test. It is not thought that these experiments wero
sufficient to fully establish all that the figures show; but
they were cnough to prove that emooth faced wheels posecss
a m;ich higher tractive power than has been generally sup-
posed.

And now a word as to some of the advantages of friction
gearing. Being always arranged with a movable shaft, so
that the wheels may be thrown together or apart with the
greatest easo, the machine driven by it is started and stopped
at any moment, while the dr. ving wheel remains in motion.

e ——
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And whon stopped, tho separation is complete, and may so
romain for any number of minutes or months without atten-
tion, and may be again started at any moment without the
least inconvenience or injury. So elight is the separation
required, that it is done almost without an cffort. And by it
wo eutirely dispense with tho nuisance of looss pulleys, belt
shifters and idle running belts, and with the risk of throwing
off and putting on bolts, It obviates the delay and labour
of shipping and unshipping pinions, and tho rattlo and bang
and frequent breaking of clutches. It is durablo and requires
no repairs ; it is compact and economisos rcom. It does not
increase tho pressure on journals when tho speed is quiekened,
a8 in the case with bolts runring with great velocity, but re-
mains constant at all speeds. And it will transmit any
smonunt of power, even up to 100 horse-power, with no greates
percontago of loss, and with less pressure on journals thao
can be done by belts.

J—————
A METHOD OF FIXING TUBES IN VERTICAL BOILERS.

The following paper, descriptive of a method of fixing ver-
tical boiler-tubes, was read beforo the Royal Scottish Society
of Arts by Mr. R. W. Thomson, C.E., F.R.S.E., and was awarded
the silver medal of the Society :—

Manufacturers and otbers who, on account of limited space
and other reasons, use vertical boilers, have found that one of
the greatest objections to then. is the difficulty of keeping the
tubes tight ; all multitubular boilers are liable to haveo leaky
tubes, for reasons which I will hereafter explain ; but horizontal
Voilers do not give much trouble, as both ends of the tubes
being under water, any small leaks ¢ take up,” as the deposit
is forced into them. In vertical boilers, however, whenever a
leak uccurs at the upper end of a tube, it gets worse and wo.se,
as no deposit can reach it, and causes great waste of fucl, and
necessitates the stopping of the engine, in order to tighten the
tube with a drift, or erpander, or otherwigse. The principal
reason why tubes leak is the unequal expansion and contrac-
tion. Stays maintain the temperature of the water ; but the
tubes, through which alternately flame or heated air only is
passip-,, are cver varyiug their temperature, and consequently
their length. And this expansion follows no rule; a tongus
of flame may shoot up one tube, which instantly lengthens to
a much greater length than the tubes on all sides of it. This
expansion and contraction being admitted, it foilows that
we must humour it, ard s!ill find out some means of keeping
the tubes tight ; and, as I have shown above, it i8 necessary
that the uprer ends, in wertical boilers, should be kept per-
fectly tight, it follows that the upper ends must be perfectly
and firmly fixed in the top plate, whilst a certaic amount of
play is allowed through the lower tube-plate, This is acco-
plished in the most perfect war ag follows :—After the boiler
has besn put together, tho holes in the top plate and lower
tube-plate, but most particulsrly the latter, are carefully rimled
out parallel by a rimer whi-.i passes through both plates; each
tube has its Iower end .arned in the lathe to a good tight fit
in its hole in the tube-plato; thc tubes are then inserted in
their places, and the upper ends firmly fastened by being ex-

o

panded within and without the top plate, as shown in the
diagram at A. The lower end is left as it is ; care should be
taken that it I8 not turned 6ver the tube-plate in any way, but
be kept perfectly cylindrical, as at B, It then acts in the same
way a8 the piston-rod of a steam-engine working through a
gland, the deposit acting as packing, which, although ™ may
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be consiantly passing through, is always renewing itsetf. Some
boilers so fitted by Roby and Co. have stood 8 water pressure
of 300 Ib, on the square inch without leaking. Another way is
to screw the upper ends of the tubes into the top plate, as at
C. Asimple way of fitting the lower ends of the tubes, is to
expand them slightly with a Dudgeon’s parallel tube cxpander,

instead of them to a perfect fit.

in the form of vertical boiler known as the  pot .he pot
and lower cnds of the tubes act so effactuslly in abstracting
the heat trom the ascending gases, that the tub: slast for a very

AND MECHANICS MAGAZINE.

wn out of & boiler after having been in coustant use for

{zﬁ‘iﬁme, a3 witness the specimen shown, w.ich has been
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DOUBLE DRILLING MACHINE AT VIEXNA

cight montha. From the way in which it stands bending and
hammering, aud from the fracture, it can be scen that the
fibrous character of the iron is unaffected, although only on
Lalf of it was coversd with water. =
‘The pinciple on which my method of fixing tubesrests, may
be shortly stated thus :—It is impossible to fix tubes at both
ends ; any tendency to leak under witer constantly cares it-
self, while a tendency to leak above water dves not cure ft-
self. It therefore followsthat if the tubes are more firmly fixed
at the top than they are at the bottom, the expansion and con-
tvaction will cause a shight nioveraent of the tube in the lower
tabe-plate only, in which case no leak will take place.
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Tug illustration on the preceeding pago showsa doubledrill- | steam chamber—and 1 s a small valve attached to it to lot off

ing machine exhibited at Vienna by Messrs. Pfaff, Fernau, and | the waler.  The valves, however, are not allowed to commu-
Co. It is a form of tool which is not common in England, but | nicate directly with the atmosphere, but are so connected with
which posscsses several advantages, and of which there are a | a long wrought iron cylinder in front of the boiler that no un-
number of epecimens in the Exhibition. The larger drill is [ condense d steam is permutted to pass away along with the
double geared aud is driven by a cone with fourspeeds. The | water  The steam that is used in these tubes is the exhaust
tool receives its revolving movion by bovel gear in the usual | Steam frum the engines about the factor;, and will conseiquent.
way. The downward feed is arranged both to be self-acting | ly possess a pressure of about 3 or 4 1b. per square inch above
and to be worked by band. In the latter case it is given by | the pressure of the atmosphers [ the lower part of the
means of the small handwheel, while i the former case 8 | builer, Lelow these tubes, are two sets of smaller pipes (vach
small cccentric rod worked by a stecl eccentric on the drill | arranged to travers - the length of the boiler six times) whch
spindle immediately uuderneath the bevel pinion, is made to | are supplied with st am direet frum the steam boilers through
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work a spring ratchet which communicates motion to a rat- |

chet wheel on the same vertical spindle with the handwheel
This drill has, as will be seen from the engraving, two tables,
the upper one is circular, and is supported by a radius arm
capable of being pushed aside out of the way when necessary.
The pinin which this arm works is mwade very large in dia-
meter in order to prevent as far as possible the wear to which
such an arrangement is necessarily subject. The whole upper
table with its bracket can be moved up and down by Land by
means of a worm and worm wheel, pinion, and rack. The
lower table is fixed and forms a kind of base plate for the
whole machine.

The sccond or smaller drill has only single driving gear,
with a three-speeded cone, the feed of the tool is arranged in
the same way as described above, either to be self-acting or
to work by band. It has only a single table, which hasa
raising gear similar to that of the opposite table, and it has
in addition a hand cross traverge. 'I'be framework of the ma-
chine is everywhere in section a hollow rectangle, which
gives solidity in appearance a8 well ag in reality.

The principal dimensions are as follows : diameter that
can be taken in by large dnll 1.300 metres (4 ft. 3 in.),
maximum distance butween drilf stock and face of top table
600 mm. (23} in.), maximum distance between drill stock
and face ot lower table 1.300 metres (4 ft 3 in). Diameter
that can be taken in by small drill 8u0 mm. (2 ft. 7} in.),
maximum hEeight between drill stock and face of plate 350
mm. (13} in.)— Engineering.

BEET-ROOT BOILERS.

In vicw of the fact that attanpts are now bLioing made to

separate valves, placed neer the back of the pan

The second boiler, or thick-juice pan, is entirely different
in its construction from the first. It i» also 5 ft 9 in, Ia.
meter but is only 2.89 metres (9 ft. 6 in ) iulength. 1t hasa tube
plate at each ¢nd, and contsins 140 brass tubes 56 mw
diameter (2.2C in.) runniug from end to end and communi-
cating at cach end with . separate chamb . The chamber at
the huder end rece.ves the <team from the hoiliug juice in
the thin-juice pan, but a valveis provided by which low pres.
sure steam can be introduced to it directly (a- to the thin.
juice pan), if it should be desirable or necessary to do so.  The
chamber at the front end of the boiler is much smaller than
the other, and i~ prov ded only with cocks for drawing off the
condensed water. The tubes ave kept tight by means very
similar to those often used in surface condensers, viz.,as fol. |
lows : each end of the boiler (up to the level of the top tubes)
consists of two thichnesses of plate, rivetted together, making
vp a total thickness of 40mm, (137 in.) The holes in the |
icner plato are made as nearly as possible the same di imeter |
as the tubes, which passing throu.h them are left p rectly
free to oapand.  The outs de plate has holes conc niric with
the others, but cons derably larger in diimeter, 80 as to forn
a kind of stuffing box roun f vach tube. Into this au in da.
rubber ting is slipp: d, then a thin brass wash 1, and then the
whole is made tight by a brass gland, screwed into the outer
tube plate. This system of packing is expensive, but it ought
to be thoroughly effective,

The domes of both hoilers are alike, and are each fitted
with internal chamb g, as shown in dotted lines, for inter.
cepting the sugar carried up by the steam. The top of cach
is connccted by a copper pipe with the middle safety vess:|,
but under ordinary circumstances only the sccond boiler ac-

! tually communicates with this vessel, the communication

with the tirst boiler b ing clos: 4 by a biank tlange.  The coue
\ struction of the safety vess-l is clearly shown in the drawing
, Thesteam from the boiler obtains acees- near the upper part of

establinh in*Canada the profuction of Leet-root suga: the ap-| the vessel tothe annular spasce left between its inner and onter
paratus we illustrate on pog.» 142 and 143, will be of interest | cylindirs. It is then compelled to pass downa ~piral passag

to our readers. The illustrations are from Engineering and by an intercepting diaphiagm, and the sugar which has been
repre-cut a very complete and anteresting set of evaporating | carried over by it, int reepted by this diaphragm, falls ‘o the

apparatus for beet-root sugar making. Thy apparatus ia ex-
Libited at Vienna by Herr F. Hallstrom, of Nicuburgh-on-the-
Saale:

Before procecding tu a detailed description of the construct-
iun and working of these ¥ oilers, it will be well just in a few
words to deseribe their general armangement  ‘Che beet-root
juice is introduced first into the boiler un the left-hand side: of
the engraving——the ¢ thin-juice pun.”  Here 1t undergoes its
first concentmation by bring heated with low pressure steam
drawn fiom the engines and a certain amount of direct steam
from the boilers. The vajour from the boiling juice passes
up through the dome and through the hinda safety vessel
into & steam chamber at the back of the s cond boiler or
¢ thick-juice pan.” This boiler receives the partially con-
centrated juice from the first, and the concentration is here
completed by the heat from the steam of the first boiler, which
is comprlled to pass throigh the tubes. ‘The steam from
the borling juice 1n this second boiler 15 passed through a safety
vessel and then condensed in the usual way.

The thin-juice pan is & plain cylindrical wrought-iron boiler
1.75 metres (6 ft. 9in.) dinmeter, ond 3.180 metres (10 ft. 5 in.y
long. A rectangular steam chamber or box, also of wrought
iron, and about 12 in. decp, crosses its frunt, and the steauws is
admitted to this box by either one of two valves placed at its
ends. From this chamber there lead into the boiler 15 copper
pines, which are s0 arranged that cach one (exeept the two
8. - ones, which are somewhat shorter) verses the waole
length of the boiler six times, and then . again connected
with the front tube plate—but at a much lower level than the

, buttom of the vessel, winle the steam ascends through the
inner ¢y linder or pipe, aud is led away by it to the condenser
A glass gauge on the lower part of the vessel shows the level
of the sugar juice in it,and a small valve is fixed to its buttum
with pipes te convey the juice back to cither of the two boilers,

. In the usual mude of working this apparatus, as befo e ex-

. pla.ned, the steam from the jutce in the first boiler, preveonted

. fiom communicating with the middle safety vessel, pusses
through a pipv (v a romewhat similar vessel placed on the

| top of the steam chamber at the back of the second boiler.

, Having beucn by this vessel freed frum sugar, it passes through

, the tulies of the second boiler, and is itself conde nged by iw-

parting 1ts heat to the contents of that boiler.

The total heating surface of the copper tubes in the fist
boiler amounts to 52 square metres, or 559 square feet, and
the total healing suiface of the brass tubes in the second
hoiler amounts to 70 gquarc metres, 753 gquare feet. The
boilers are mounted with a comylete set of fittings, which are
clearly shown in our engravings. They include the ollowing.
main steam valves, 6 in. diameter ; juice induction valves 85
mm. (2 55 in.) dinmeter, juice eduction valves, 75 mm (293
n.) diamcter , 8 complete set of water creape cocks for tubes of
first borler, with valves for proventing loss of steam, ad., ission
and cgress valves for direct steam to the lower pipes in the
first boiler, vacuum gauges, thermometerg, butter cocks, glass
gauges, testers, peepers, cte. The larger fittings are of cast
ron nith brass valves, the smaller ones entirely of brass, the
domes und rafety vessels, as well as the boile:s, are of wrought
iron,and the steam pipes of copper.
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the furniture is infested, they may be removed by taking off
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FURNITURE.

Mr. G. J. Henkelg, of Philadeiphin, Pa., suggests that whon
the polish on new furniture become~ dnllit can b: renewed by
the full wing process : Take & soft sponge, wet with clean
cold water, and wash overthearticle Thentakes soft chamois
skin aud wipe it clean. Drv the skin as well a8 you can by
wringing it in the hauds, and wipe the water off the f.rniture,
buing careful to wipe ouly cne way  Never use adry chamots
ot varniched work. If the varnish is drfaced and +hows white
marks, take hinseed oil and turpentine io equal parts ; chake
them well in & phial and ap Jy a very small quantity on a soft
rap until t e color is restored ; tnen with a clean soft rag wipo
the mixture entirely off.  In decply carved work, the dust can-
not be rem ved with a sponge.  U'ze a stiff haired paiot brush
iutcad of a sponge. The cause of varnished furniture becoming
dull, aud the reason why oil and turpentine restore its former
polieh, 1t will be app opriate to explain. The humidity of the
atmosphere aod the action of g1s cuse a bluish white coating
to collect ou all turniture, and show conrpicuously on bright
p lished surfaces, such as mirrors, pi1vos, cabinet ware sud
pelished metal. It is easily removed as previously directed
The white scratches on furniture are caused by bruising the
gum of which varaish is made. Copal varni-h is composed of
gum copal, 2inseed oil, and turpentine or benzine, Copal is
not soluble in alcohol as other gums are, but is dissolved by
haat. It 1s the founation of varaish, as the oil is used only
to wake the gum to gh, and the turpeurine is required only to
hold the other parts 1u liquid »tate, and it evaporates imme-
diately afterits application to furniture, The gum then be-
comes hard and admits of a fine polish Thus, when the varni-h
fs Lsuised, it is the gum that turng white, aed the color is
restored by applywng the oil and turpentine. If the mixture 13
1t on the furniture, it will amalgamate with the varnish and
bucusne tsugh, thercfore the necessity of w piog it entirely off
nt once. To varnish old furaiture, 1t +h mld be rubbed with
pulvenzed pumice stone aud water to teke off the old surfece,
aud thea varuizhied with varoish reduced, by addiug turpeatine,
to the consmstency of cream. Apply with a stiff haired brush. If
it does not losk well, repeat the rubbing with pumice stone,
aad when dry, varnisl’ it again.

%OTHS IN PONITURE.

The same author says : There are two gpecies of moths
which iofest furaiture. Ooneisa large fly of silvery white
color ; the worm of the same is shaped like a chestnut worm,
and 18 fumilisrly kvown. It rarely infests forpiture. The
the: is a small fly of a dark drab color ; the w rm is about
une fuurth of an inch loog, and tapering from the head to
the tait. It was first observed by upholsterers about thirteen
years sgo. This fly penetras a sofa or chsir, generally
between the back and sea's of sofss, or under the seats, where
the vawaucy among the rpriogs affords a safe retreat. It may
make o lodgment in one week after the furniture is placed in
the house, 1if such should be the case, in two mouths the
worm will appear ; and the continual process of procreation
fu n few munths increases the number to thousands. This
moth has no season. It destroys in winter ana summer alike,
aud it is kept 1@ netive life by the constant heat of the house,
Wo find 8t the same time, iu the ramo piece of furviture, the
lly, the wurm, and the eggs; thus showiug that they are bredd-
lug aud d.stroying &1l the time It do~s not eat pure curled
kair, but fastens it: coconn to it, the elasticity of which
prevents its being disturbed.  The juside of furniture is ured
by it only for the purposes of propagation. The worm when
tendy for foed crawls out and destroys the covering, if of
wonllen or plu-h material ; and falling to the carper, destroys
it 1t eately cuts through plueh from the inside, as it is of
wlton ba k, but there are instances where the worms have
cut up muslin on the out-ide buck of sofa~. There is no pro-
lecti-n against them but continual care New fursiture should
be removed from the walls at Ieast twice a week at this scasou
of tho year, and should be well whisked all round, and par-
ticulntly under the scats, to prevent the fly from lodging.
This fs nn cffcctual preventive, sad tho o.ly one kuuwu.
Un.conne pepper, Scotch souff, camphor, turpentine aud all
other remedices fur protection from the large mouth aro of little
or o avail sgainst the furniture woths. Saturation with

alcohol will not destroy them when in a piece of furmture. 1f

AND MECHANICS' MAGAZINE.

HOW TO IMPRQVE THE APPEARANCE OF

——— e

the muslin from under the seats and off the outside onds and
backs, where they congregate most, and cxposing to tho air as
much as possible. Beat well with a whisk or the open haund,
and kill all the flies and worms which show themselves This
done often will disturb them, and may vnake them leave the
furniture, in their desire to be left in quiet. When the fur-
niture is free from moths and is to be left durivg the summer
monts without attention, it may bo protected by camphor in
small bags or highly concentrated patchouli The safest way
is t» have the furniture well whiked twicoa week. If the
moths attack the carpet, which they will first do under the
sofas and chairs, spread a wet sheet on the carpet and pass a
hot flat iron over it quickly ; the steam will effectually destroy
both worms and eggs. 1f farniture is delivered in a awelling
free from moths, the upholsterer’s responsibility ends there
and all rests with the housekeeper, as no tradesman can tell
whether the moth will attack it or not. There are cases where
the furniture has been ia use ten or twelve years betore being
attacked. It would bLe as fuir £) hold tt tailor responsible for
the safely of clothiog from mothg &8 to  old the upholsterer
responsible for the safety of furaiture.

STRENGTH OF CEMENT.

Professor Bauschinger, of the Polytechoic School of Mun-
chen, has lately made experiments (in the technical labor-
atory of tbat institution) with mortar of Perlmosen Portland
cement and water-lime ; and he publishes his results ia the
Zeutschrift des Bayer. Inyen.-und Arch.-Vereins.

Cubes of pure cement, as well as of mixtures of one part
cement with sand or rubble up to five parts, were svbmitted
to pressure. 'The resistance of pure cement was found to be
greater than that of the mixture of the proportionof 1:5; it
diminishes very slowly, even if as much as three parts sand
(even coasse rubble) are added. Cubes of water-lime and
coarse rubble were found to resist pressure best, mixed in
the proportions of 1:2or 1:3; pure water lime offcring the
least resistance. The resistance to pressure in a mixture of
the proportion of 1: 4 is nearly as great as in that of 1:1.

Cubes of brickwork, made of common bricks and mortar of
one part water-lime and three parts fine sand, after hardening
for ninety days, were next tried, when it happened that the
mortar remained firm, whilst the bricks were crushed.

Slabs of one part cement and two parts tine sand, about 1§
in. thick, also, after setting for ninety days, were likewise ex-
perimented upon, and the resulte showed that the strength
per square unit increases with the dimensions of the cross
sectiou, but it is also determined by its form, and diminishes
somcewhat with the thickness of the slab.

Similar experiments with cement prisms likewise showed
that the strength of rupture of cement increases if it is mixed
with sapd inthe proportion of 1 : 3, and even that of mortar
mixed in the proportion of 1 : 4 is greater than that of pure
cement.

In the trial with slabs made of one part cement and two
parts fine sand it was found that they possess equal strength
whether they rest on all four corners or only on two edges,
and that the resistance was nearly proportional to the square
of thickuess of the slabs, The slabs were tried after harden-
iog for 105 days ; the prisms after 90 days.

Professor Bauschinger iantends publishing an cmpirical
formula as soon as & sufficient number of experiments are
available for the purpose.

Fon the week ending September 4th there were shipped from
Petrolia station 3,070 barrols of crude, 116 refined, and 1,120 of
distilled oil.

Tar great pumping operation on the Lower Frazer has
proved a failure. The pump will suck up water and sand hike
+ ad, but when it comes to gravel and boulders, it is not on 1t.
The enterprise has been abandoned,

Esoxy weighs 83 1b. to the cubic foot; lignum vite the same ;
hichory, 52 1b.r birch, 55 1b.; beech, 40 1b ; yellow pine, 38
1b , white pine, 25 Ib., cotk, 15 1b.

Tusas arc saws made so amall apd minute as ot to exceed
one-fiftioth of an inch in width and legs than that in thick
ness,

141




{August, 1873,

THE CANADIAN PATENT OFFICE RECORD.

142

FL2130] 1

Cor1 o8uld

995) SYATIOd ¥VHNS-.Ladd




August, 1875

AND MECHANICS MAGAZINE

143

e S——

g———

Wnignr's PaText AR Gag~The new air gas manufactured
under the patent of Mr. William Wright, Carver Street, is being
brought into practical use in Shefficid. Tho patentee has
erected a complete apparatus at the London Muric Jiall, and
the gas is said to be 20 per cent. better than that ordinarily
cxtracted from coal, whilst it ig 5. per cent. cheaper. M.
Wright's systemn is most peculiar. First he emplovs two airo-
meters, and as one of them discharges, it lifts up the lid of the
empty one. These wotk continuously, one helping the other,
and no pumping of air is necessary. At the ¢ Londog,” hotr-
ever, the air is forced into the airometer, the <econd airometer
odt having yet been completed. From the airometer the air
passcs in & state of compression into a larze iron cylinder,
. in the interior of which are arranged composition pistons,
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BEET-SUGAR BOILERS (3ce page 140.,

and these latter are impregnated with some particular
deseription of spirit.  Appliauces are affixed to the cylinder
which impregpate the pistons with the spirit. Directly the alr
has passad through the erliuder, it becomes gas of great bril-
liannee  In the interiors of the pipes which lead to and from
the cylinder, sclf-acting valves are placed, which cut off the
supply of gas the mstant that the gas s turned off at the jets,
thus preventing any evaporization of spirit. When a jet of air
is turned on with the air gas, and tho twoare hrought into con-
tact at the burner, the heat given out is so intense that a bar
of iron is readily melted by it. We understand that Mr. Wright
has other inventions in hand which are of a most extraordinary
character, and which will shortly be brought hefore tho public,
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*THE VIENNA PATENT CONGRESS.

In a former number of this journal, we drew attention to the
present unsatiefactory state of patent law in certain parts of
Europo, especially in Austria.

The Copgress at Vienna of persons interested in such matters
to visit the International Exhibition, afforded an opportunity
of discussing the whole question of patent right, and of laying
down fixed principles which might serve as guides to Legisla-
tion with reference to an international patent law reform.

The Congress met for the first time on the 4th August, and
after five days of animated deliberation jbrought their labours
to a satisfactory conclusion. The resolutions adopted axe not
as & whole so liberal as perhaps they might Lave been ; but it
was conclusively shown that the party opposing Patent Laws,
in toto, was a very small minority.

On the other band the work of the Congress is not concluded,
since at the closing of the present meeting, the committee was

constituted as a permanent executive committee with power |
to publish the resolutions adopted, and to submit them to the .

varicus Governmerts, It is also authorised to choose members,
and to make arrangements for a second congress at some
future time. The following arc the resolutions adopted by the
Congress.

 Resolution I.—The protection of inventions is to be guaran-
teed by the laws of all civiliscd nations under the condition of
a complete publication of the same ; bLecause:

‘*a, The scnse of right of civilised nations deinands the legal
protection of intellectual work.

# 5, This protection affords the only practical and effective
weans of introducing new technical ideas, without loss of
time, and in a reliable manner to tho general knowledge of
the public.

“e. The protection of invention renders the labour of the
inventor remunemtive, and induces thereby competent men to
devote time and means to the introduction aed practical ap-
plication of new and useful technical methods and improve.
ments, or to attract capital from abroad, which, in the absence
of patent protection, will find means of secure investment else-
where.

“ d, By the obligatory complete publication of the patented
invention, the great sacrifices in time and of moncy, which the
technical apjlication would otherwise impose upon the in-
dustry of all countries, will be considerably lessencd.

sie, By the protection of invention the sccrecy of manufac-
ture, which is one of the greatest enemies ot industrial pro-
gress, will loge its chief support.

«f, Great injury will be inflicted upon the countries which
have no rational patens laws by the pative inventive talent
omigrating to more congenial countries, where their labour 1
legally protected.

«g. Experience shows that the holder of a patent will him-
self make the most cffectual exertions for a speedy introduction
of his invention.” :

# Resolution I1.—An effective and useful patent must bave
the following principles

« g, The inventor or his legal heir only can obtain a ustcnt.
A patent cannot be refused to a foreigner.

« b, In order to carry out the principle stated above (s, the
introduction of the system of a preliminary cxamination is
recommended.

“¢, A patent for an invention sbould be granted for
fifteen years, or the opticn should be to extend il to that
pericd,

wd, The granting of a patent must be accompanied by a
detailed and complete publication, which renders the practical
application of the invention possible.

#¢. The cost for the granting of & patent thould be mode.
rate, but in the interest of the inventor an increasing scale of
fees should bo fixed, 50 as to cancel an useless patent as soon
as pos-ible.

u#. It should be casy for any ono to obtain, through a wdll-
organised patent office, the specificativng of any patent, as
well as to ascertain which patent: are still in force.

g, Laws should be passed Ly means of which a patentee
may be compelled. in cascs of public interest, to allow the
usc of his invention for a suitable remuneration to all bond fide
applicants.”

For the rest, and e-pecially with respect to the proceedings
in the granting of p-itents, the Cougress refers to the Fugli b,
American, and Belgian patent laws, and to the proposition
made by the uvnion of Ge.man engineers for a patent law of the
German empire.

& Resolution 1I1.—1n consideration of the great difference
between the existing patent laws, and in considera ivn of the
altered state of international communication, the necesmty of
ref.rm becom. s evident, and it is to be strongly recommended
| that the different Governments should endeavour to arrange,
|as soon 28 possi.le, an intcruntional understauding on the

patent laws. .
e The not executing of 8 patent in & country is no reason fer
"its becoming void in that country, as long as the invention has
' been carricd out once, and the possibility is there that the
, right of using the invention can be obtained by any inhabitant
of this country.”
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PATENT LAW.

To the Editor of the Mrcuaxics' MaGAziNg,

Bim,~Having in my last letter pointed out what appeared
to be the defects of the 28th section of the Act, I will now
proceed to discuss the 39th section, passing over the interven-
ing clauses as calling for no important remarks:

% 39. An intendinz applicant for a patent who has not yet
# perfected his invention, and is in fear of being despoiled or’
« hig idea, may filc in the Patent Offico a description of hit
« {nvention so far, with or without plans at his own will;
« and the Commissioner, on reception of the fee hereinbefore
« prescribed, shall cause the said document to be presexved
«in secrecy, with the exception of delivering copies of the
« rame whenever required by the said party, or by any judicial
« tabunal, the secrecy of the docament to cease when he ob-
« tains o patent for his invention; and such document shall
 be called acaveat : provided always that if application ghall
v bemade by any other person for & patent for any invention

. 4 with which such caveat may in any respect interfere it shall

« be the duty of the Commissioner forthwith to give notice by
« mail to the persou who has filed such caveat, and such per-
# gon shall within three months after the date of mailing the
# potice, if he would avail himself of the caveat, file his petition

- ¢“and take the other steps necrssary on an application for

« patent,and if, in the opinion of the Commissioner the appli-
+ cations are 1aterfering, like procecdings may be had in all
« regpects as are by this Act provided in the case of interfer-
* ing applications : Provided further, that unless the person
“ filing any caveat shall within one year from the filing there-
« of, have made application for a patent, the Commissiouer of
“ Patents shall be relieved from the obligation of giving

' ¢ notice, the cavea? then remaining as a simple matter of

“ proof as to novelty or priority of invention if needed.”

The only objection I have to make to this is that there is
no provision by which the caveat may be renewed, and as many
very valuable inventlons require a much longer period than
one year to bring them to the proper perfection to sub-
mit to the public, I think all will agree with me that
by a yearly fee, the caveat should be renewed as long as
the inventor may require. This privilege is rllowed to
to inventors by the United States Government. Sce Patent
Office Rules, July, 1870, gection 93, as follows :

%93, The caveator will not be entitled to notice of any ap-
# plication pending at the time of filing his eaveat, nor of any
# application filed after the expiration of one year from the
“# date of filing the caveat ; but he may renew his caveat at the
“end of one year by paying a second caveat fee of tex dollars,
“ which will continne it in force for one year longer, and so on
 from year to year as long as he may desire.”

The pertinence of this remark I will only illustrate by oune
¢xample, that of Mr Bessemer, in his improvements in the
manufacture of steel, which took him about twenty years to
bring to perfection, during which time his workmen were not
only employed under oath of secrecy, but while engaged at
Iabour, were strictly kept under lock and key Had Mr.
Bessemer not had the command of & very large amount of
money, his invention might at thisday be unknown, and I
am convinced that I am - n limits if I say that his inven.
tion is worth £5,000,000 sterling to the human race for the
present year.

I will now passover the following clauses till I come to the
48th which is the last one worthy of notice, and with it I ghall
copclude the subject for the present.

This reads as follows :

“ 48. Every person, who before the issuing of a patent hag

* purchased, constructed, or acquired any invention for which
8 patent has been obtained under this Act, shall have the

“right of using and vending to others, the spocific article,
“ machine, manufacture, or compusition of matter patented,
« g0 purchasd, constructed or acquired before the issue of
“ the patent therefor, without being liable to tho patentes or
« his repregentatives for so doing ; but the patent shall not be
“ held invalid ss regards other persons by reason of such pur.
“ chase, construction or acquisition, or use of the invention
% by th person first aforesaid, o1 by those to whom he may
% have suld the same, unless the same was purchased, con.
# gtructey or acquired or usced for alonger period than onc year
“ beworo the application for a patent therefor, which circum-
« stance would then have the effect of making the invention
‘- one having become public and in public use.”

The provision of the clause should be extended from one to
] two years, during which the invention may have been 1n use,
before the inventor loses his rights, my reasons tor such an
opinion are already given in my remarhs on the 6th section of
the Act,and it is therefore unnecessary to repeat them here.
But there is also another important deficiency in the Act, and
that is that no provision is made for the inventor being pro-
tected from a breach of confidence in the partics to whom he
may have exhibited his invention durivg the time that may
elapse between the invention and obtaining of Letters Patent
therefor, and for this purpose th: following words might be
added to the present clause .

« But the above shall not apply to any article m inufactured
“ by or for any person to whom the inventor may in confidence
# have communicated hisinvention previous to the obtaining
“of Letters Patent therefor, without the consent of the iu.
“ yentor in writing.”

In concluding this serics of comments on the existing
Patent Law, I may advert to onc or two points, the force and
truth of which will, 1 think be readily admitted by sll.

It cannot be denied that we of this present generation are
indebted for the material comforts and pleasures we enjoy, and
which have almost become neces-aries of life to us, to the
efforts of inventors, especially during the last hundred years,
To appreciate these comforts, we must try and realize a state
of affairs with the steam engine and electric telegraph nunknown,
but little of our present abundant supply of manufactured
articles, and not even a properly macadamized road to travel
upon, and I think that then all would sgree that we cannot be
too grateful to those who, under God, have been the means of
so imnroving our condition, and neither be niggardly in re-
warding, nor slow in giving every possible facility to thoss who
wmay, and will doubtless raisc us still higher in the scale of
civilization, and do as much for their fellow men withia the
coming hundred years, as they bave done in the century past.

I am Sir,
Your obedient servt,

C. G.C, SIMPSON.

A WoxperroL AGRicrLTCRAL Macuinge.~Our onterprising
American cousins are not content with machines designed to
perform ordinary operations in agriculture, but they devise
extraordinary operations, and then proceed to invent ma-
chines to carry them out In this country we are satisfied
to wait a while after reaping before we begin to plough for
another crop. At St. Louis, Illinois, & machine is being
built which is designed to cut and tske up grain, and at
the same time to plough and seed the ground. Surely the
ingenuity of agricultural machinists cannot transcend this,

—TIron.

Winpsor has a fire alarm telegraph in working order.

A bridge is to be built across the St. Lawrence at Cotean
Landing.

Nur works are being established in the town of Paris and

will soon be in active operation.
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MACHINE FOR TESTING LUBRICATING MATERIALS.

The following is a description of a machine for testing |
the value of lubricating oils invented by Professor R. H.
Thurston, of the Stevens Institute of Technology, Hob vkcn,l
New Jersey, which we extract from the Chwago Railroad |
CGazette. ‘Fhe form shown in the illustiation was desigoed by
Wr J. A. Henderson, & student of the sbhove-mentioned Iusti.
tute. The machine i3 inteaded to give the coeetticient of
friction, pressure on bearings, and temperature «f journal boxes !
at any tme, and the readings are proposed to be taken as short
intervals throughout the test. Fig 1, page 147,18 a sectional sid. |

R
=]

a9

a perspective elevation
cousists of a fhaft A, running in {wo bearings B B, and diiven by

elevation, and g The marchine
apulley © The shaft i< supported by a ~tandard D D, cartied
onth base I. £ At the vater end of the shaft 1s a journal, F.
of uther stecd or selccted ron 5 suspended trom this ) wminal
and can ping it by means of b aes Gy is au arm H, carry g an
wljustable weight 1, which may be changed foc one of difterent
cize, or adjust.d on the arm, as s found requisite.  The pres-
sure under which the oil is to be tested is obtained by setting
up the boaes, G, by means of the screw Koacting on the nut L,
onwhich nut the spring 1ests. The pressure per square mch is
read oft from the scale N which is traversed by un index M,
attached to the spring. The friction cawses the arm H to swing
out from the vertical position, the moment of fiiction being
indicated by the index on the arm b, which traverses the gra.
duated are P ‘The co-cfficient of frction is obtamned by
divding the reading on the scale cut on the arc P by a second
set of cmpirical divisors laid off on the scale N.. The tempe-
rature is indicated at all times by a thermometer Q, set in the
upper brass.,

lu using the machive, a small and determinate quantity of
the o1l to be tested is placed on the journal F, and the pressme
being adjusted by the screw K to that at which the oilis desired
to run under test, the machine is started at a speed which will
give the desired relative vel city of rubbing surfaces.  Obser-
vatous are made at short intervals, and recorded, until the test
15 cloged by rapid heauny, asg shown by the thermometer, and
excessive increase of friction, a8 indicated by the arm H swing-
ing up agamst its chocks. Competing ols are similarly tried,
aud the records affoid a perfect means of comparison.

Thus, sewing-machine builders desire oil of long endurance
and small {rictional resistance and viscosity ; on locomotives

Lin ol that will bear high pressure for the greatest length of

time without heating is the most desirable, even alth .agh not
as litapid and of a slight frictional resistance. The relative
power of resisting high temperatures without decomposition is
another important point which may be tested. Any lubricant
may be tvsted, whether minerml, vegetable, or animal oil, or
tallow or mixture like arle-grease. The only precautions ne-
cessary are not to allow the temperature to run so high as to
injme the thermometer or the journal surface, and to measure
accurately the quantity of oil ured

The form shown m the cut is that propus d for general use,
but for extremely heavy pressures another form hag been de-
signed in which the pressure on the journal is obtained by a

G

clamp composed of 8 tixed arm and a spring, the spring b 1og
sct up by @ hani wheel turning a nut in the end of the iixed
arm. ln this form of the machine, the moment of triction
is measu ed by the compression of the spring.  The essential
feature of both forms is the combination in one ma: hine ot
apparitus for making simultan: ous dynamometrcal and ther-
momietiical tests of the lubricant, ‘The machine is patented
by Professor Thurston, but the patentee anuounces that master
mechanies an obtain permission to construct and use it on

_application to lnm, e will also furnish applicants wirh the

I necessary drnentions for the machines and with the n .mb.re
to be attached to them,

1

i News of a rather extraordinasy feat in photography cowes
from San Francisco. It appears that a geatleman desited a
photographic portrait of a celebrated trotting horge tehen
: while theanimal was goiog at full speed. The photographer
| set to work by arranging all the sheets in the stable as a sort
of reflecting backgeound. In front of these the horse was .
trained to trot, moving at the rate of 38 ft. a sccond. After
two unsuccessful attempts, the photographer hit upou a
method which gavo a8 result ag excellent, we are told, as
could be desired. ‘T'he operator closed his camera by two |
boards, so arranged that on touching a spring they slipped
past each other, leaving an opening of one-cighth of an inch
for the 500th part of a second. Using double lenses, crossed,
a perfect likeness of the horsc was obtained, aud so tnstan-
tancous was the impression of the semsitive film that the
spokes of the wheels of the vehiole to which the animal was

-

A S

barnessed were shown ag if at rest This method may pro-
bably be turned to account in other directions. ‘

e S ———
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FOOD AND ITS PREPARATION.

|
The following notes are taken from an interesting essay by

Dr. George Derby, secretary of the State Board of Health of
Massachusetts, treating upon the forms of food in common
use throughout that State, how they are prepared and how
they are caten, 1ogether with the considerations whether this
food, as generally used, promotes public bealth, power, and
usefulnere. The question :

18 S8UCH AN ARTICLE WHOLKSOME OR NoT ?

cannot be truly answered in a geneval sense. Very few articles
ranked as good are absolutely untit, but a man laying a stone
wall may digest and thnive on dict which would be very un-
whole some to bim if cmployed in shoemaking or other se-
dentary occupation. Of the many causes of consumption, want
of proper food is surely one, and there isgood reason to believe
that the many forms of dyspepsia so commonly met with arc but
too often the danger-signal that Nature gives us to show that
the food, cither in its quality, its preparation, or its variety,
is unsuited to maintain the vital process. It is but a modified
form of starvation, with the mockery of a display of abun-

. dance.

Brxap.

Leavencd or fermented bread is as old as the time of Moses
and its value bas been fairly tested. Whatever be the precise
action of the leaven, it transforms grain by partial decompo-
gition of its original elements, and Jcaves as its resultant what
men in all ages have approved. Modern substitutes impair
the flavour, diminish the nutritive preperty, and break the
staff of life Bakers' bread is almost universally composed of
flour with extraneous substances, alum and carbonatc of am-
monia being most employed.  Bread hastily made in families
is mixed in a varicty of ways with carbonates of soda or potash,
combined with phosphate of lime, with cream of tartar or with
sour milk, and is generally imperfectly cooked. Very often
the clements of wheat and fat which the body demands are
furnished in underdone pastry made of fiour and hogs' lard ;
the first legitimate effect of such food as this with people of
average condition is indigestion or dyspepsia ; the second is
all that train of ailments caused by imperfect nutrition.

Good bread should be made from a mixture of flour such as
is generally used in our markets, water, salt and yeast, and
nothing clre.  The yeast is composed of malt, potatoes, and
hops, and the dough, kneaded for from one and a halfto two
hours, is then thoroughly baked TIn this connection. regarding
the quality of bread retailed in large cities, we should jadge
from Dr Derby’s report that Boston bread was inferior to that
sold in A\‘cw‘York. Some time since one of our great dailies,
desinng to gather a column or two of sensational matter, made
arrangements with a young pb -ian ot this city to procure
one hundred samples of bread from various localities, analyse
the same, and astomsh the country with revelations of gross
adulteration, swindling the poor, &c.  After gathering & few
specimens from corner groceries and other unpromising spots,
the investigator was obliged to discontinue his abours, for the
simple reason that the bread contained no impurities worth
mentioning, and such as there were did not cxist in any dele-
terious quantity. It is needless to add that the enterprising
journal did not publish the results obtaiued.

Varigry or Foon.

Experience has proved that, for some reason unknown tc
science, variety is essential to health after reaching the age
when we are free to choose our food. The perpetual recurrence
of the xame edibles, even though their number be considerable,
becomes in all periods of Iife except infancy not only weari-
some, but positively injurious. The lack of variety in many
cases 1s due to the poverty of poora lasses and the difticulty
ol buying fresh provisivns 1 places remote fiom markets.
Salt-porh, salt-fish, and potatoes, with pies, pour bicad, and
Japan tea, are the staples of foud of thousands of families
during owt lung winters. It should be understuod how necdful
i change ot dict 1s trom time to time. Fresh vegetables, par-
ticularly 1 the country, are readily obtuned and preserved,
and should be unsparingly used  Lhe edible roots, as turnips,
carrots, vhions, aud bucts, snd cabbage, are as well worth pre-
servation as the omuoiprescnt potato  All these vegetables
need thorough builing, and more than they generally get.

Fryixa MgaT.

A common habit in Ammetican cookery, is most unprotitable
to the eater. It robs the meat of its juices and hardens its
texture, The extreme heat of the fat not only burns the outer
ayers of the meat, fo as to injure their value for nutritive
purposes, but also changes the chemical cendition of the fatty
acids, giving rice to products which obstruct the breathing and
cause tingling of the nose and eycs of the cook, and which arc
more or less hmumful to the eater.  ‘The peculiar flavour of the
meat is in a great meassure lost by frying, and for it is substi-
tuted the tlavour of the fat in which itis cooked. This fat
permeates the fibres of the meat in such a way as to render
them less soluble in the watery fluids of the mouth and sto-
mach, and thus causes difficult digestion. Broiling on a
gridiron over a quick tire costs a little more time and trouble,
and very likely fuel also, but by this process the juices of thy
meat are sealed up (to & certain extent) instead of being
cvaporated, and the nutritive value is thereby much in-
creased

DOMINION.

A large potash factory is in course of erection in Nea-
forth.

Tat business of the new railroad—the South Eastern Rail-
way—excerds the expectations of all.  Every pagsenger train
is well loaded, and the first freight through comprised eliven
cars. This road has upwards of 300 cars of freight promised
and 1eady along the hine to come through. The road when
fully known is sure to become one of the most important in
the countiry for travel and freight as well. ;

AMETHYSTS ON THE GaTINEAU.—We were shown to-day by M:
Suthcrland, jeweller, some splendid specimens of amethysts
which were found up the Gatincau.  The specimens are of fine
color, and run down deeply into a quartz surface. Surely there
must be some valuable minerals in the neighborhood which
would be worth looking after.—Ottawa Free Press.

Cosotre, July 26.—There has been a Company formed hoie
for the parposc of manufactuiing sugar from the sugar beet.
Mr. John Purser, President; Mr. A, I'. Burnet, Managing Di-
rectm.  Shares 825 cach, which are payable cither in cash o
beo o The best guality of seed has been imported from
France, and is supplied to the share-holders by the Managing,
Director on application. The best and most approved mia-
chinery has been purchased for the factorv.  ‘The experimonts
made thus far prove highly satisfactory, and there is no doubt
but that the epterprise will be 2 success,

Mr Marwood Gilbert, who formerly resided in St Thomas
and lately 1emoved to Tilsonburgh, and Prichard Bros, of
Bayham and Fort William, have becn on a visit to the Lake
Superior mining region, and while there discovered a rich mine
of silver, lead, and copper, mixed with gold, about 150 miles
from Fort William. They purchased 320 acres of land upon
which the mine is situated. They had the ore tested, and were
offered $30,000 for their claim by thos: who tested the ove.
They brought some specimens of the metal home with them,
and also some of the ore.

Tne Great Western Railway Company have just completed
a steam passenger car, to be placed on the branch of thdir hne
runming fiom Wyoming to Pctrolin. In one ¢nd of a passcuger
car a powerful upright steam engine and boier has been
placed, having direct connection with the asles of the wid
truc k below. The car will accommodate about thirty or thirty-
five persons comfortably, and it 13 eapected will do the work
of counveying passtogers between Pewroha and Wyoming at a
satisfactory speed at a much less cost to the Company than by
the use of a lucomutive. A tefitted pony car will accompany
the passenger car, and do duty as a baggage van.

g
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THE AIR WE BREATHE

MISCELLANEA
Mucl: attention is now being paid to the characteristics of It <eems that the old story of © bread with g m ot is not

the atmosphere in various lecalitics, and under diverse cir-' yithout foundation according ta Mr Themas dolas, who writes

cumstances  Analys s show that air in open and expo~ed jn the Chemical News stating that forty 21b loaves contain

localities vanes in the amonut of oxygen which it coutaing ghont the same amount of alcoliol as a bottle of port

from 20-4to 21 0 per cent The most favorable Jovalities,as on

the heaths of Scotland, show the latter; while it iz necessary -+ Ganpesias have long aflirmed that the moon’s rays yive

e e ey

to go underground into a mince to find the fonner  Well ven-
tilated mioes show about 20 4; while our illy ventilated
mines, where itis possible to labor, rasely go below 20 Thene
>esults are derived from thousands of careful annlyses  Cav-
cudich made 500 in the course of his enquiries,

The cursory reader may think that the difterence between

great activity to the growth of mushrooms M Charbonnier,
of Paris, states that he has obeerved in hiz aquaria a verv re-
matkable growth of ecryptozamus vegetation under the intluence
of the light of the full mooon.

Tue cultivation of science spreads steadily A seientitie

21, and 20 in the per cent. of axygen in the atmosphere can !society has recently been estabhished at Buenos Avres. Mr A

bave but little importance, and is hardly worth enquiring It ' Luis Huergo for its first president  According to thetr pro-
is true that the denciency nawmed is small when considered in  gramme, the members have arranged for catrying out several
figuring , but when we reflect that while 21 represents the ! branclies of original research.

largest amount of oxygeu ever found in the best natural at-

raosphore, & candle goes out at 18 50, and life can barely be ' I7 is reported that hemp. when the blossoms are just opened
sustained for & short time at 17-20, the unportance of a small is an mfallible preservative of textile fabries against the attacks
per cent. of difterence becomes apparent. Even so small a of moths. The stalk, with )c'v.vc‘s and tlowers, is cut when
difference as th it between 21, and 20 981 is equal to 190 in a blooming (about July), and dried in the shade. It i3 said to

million ; and if we place impurity in water at that rate it will
amount to 13 grainsin a gnllon. This amount would be con-
sidered enormous, if it consisted of putrifying matter or any
organic matter usually fouud in water,

But we drink but a small quantity of water, and with such

+ a percentage we might be several days in swallowing the whole

13 arains; wheieas we take into our lungs fiom 1,500 to 2,060
gallons of air cach day. Moreover the blowd recvives such im-
puritics almost entire, very little being nitered out in its pas-
sage to the lungs, while the stomach has powers of disinjection
and d-struction which render hirmless very much of the
organic impurities contained in water,  Butif we take theair
found in the pit of the theatre, generally 1bout 20-740 we find
the minute analysis becomes & matter of the highest im-
portauce,

The senses are bad and inefficient guides to the wholesome-

ness of 4ir &s regards the amount of oxygen and carvonic acid, |

save when the former is reduced and the latter iucreased to
such an extent that the lungs seem to refuse to expand and the
whole vital action is threatened with paralysis. Roowms badly
ventilated, which contain less than 20-7 per cent of oxygen
are very uswholesome, and the necessity of taking into con-
rideration the proportion of oxygen and carbonic acid in the

preserve its properties for scveral years
f
It is worthy of note that Mr. i H. Hoskiuns, of Lowell,
Massachusetts, U. S has showed by ¢« xperiment. that collodion
may I+ nsefully employed for the preservation ot charred paper
“Many pape.s chaned i the great fire of Chicago—bank-notes,
&u —were treated with collodion, which forms a thin trans-
| parent film, and dries i a few minutes  The printing o1
, wniting can be read through this film.

Pereerc st Paste —The Journal of Applied Chemistry says :
Dissolve a tea-spoonful of alum in a quart of warm water.
When cold, stir in as much flour as will give it the consist-

.ency of thick cream, being particular to break up all the
lumps; stir in a8 much powdered rosin as witl lie on a dime,

"and throw in half a dozen cloves to give a pleasant odor.

Have on the fire a tea cup of beiling water, pour the flour
 mixture into it, stirring well at the time, In a very few
minutes it will be of the consistency of mush. Pour it into
an earthern or china vessel ; let it cool ; lay a cover on, and
put it in a cool place. When needed for use, take out a por-

' tion and soften it with warm water. Paste thus made will
last twelve months,

sanitary inspection of factories and work<hops is abundantly |

evident from the result obtained by Dr, Smith.

Mz, Clemson, a French chemist, made public, in 1856, a
taeory with regarl to the presence of living organisms in the
atmosphere, £ minute as to be almo~t or quite unobseriable by
the best microscope, and which organisms exerted 8 marked
intluence on health —in fact were the origin of tmost diseas-'s to
which men are subjected. He alsoargued that there is phos-
pharic acid in the air, derived from the successive generations
after pencrations of m- iads of these oiganisms, produced, liv-
ing and dying in the Lstmosphere ; that such organisms exist
and ure at work, assimilating from onc to the other, preparing
foodd far more peifect organisms, feom the microscopic points of
life to the zaost perfect animal eaistence. He also entertained
the'idea that the increased fertility of the carth by being

broken up and exposed to the aimosphere, wag due to the pre- !

sepce of spch animatcuke.—Rural Home,

Ir there is & thing which is utterly detestable to look upon
by a strict observer and one who has a general knowle Ige of
whatis right, it is to sce the heads of bolts driven down below
the surface of the wood. The bolt has a certain duty to per-
form, and where that duty is the securing of a piece of iron to
wood, or wood to irom, if the head of the bolt sets firmly upon
the wood, and the nut is firm spon the iron, it is all that is
required ; but when we « ommence to draw upon the bolt until
the head sets below the surface of the wood, that moment we
commence destroying the fibre of the wood, and aid the pre-
matura rotting at that one point; for, no matter how nicgly
paintedd, or how neatly puttied up, there will soon be a cavity
for the retention of a few drops of water, This slone would

be cnough to condemn the practice, to say nothing of the
other results it produces.

i To Creax PAINT.—A correspondent of the Country Gratleman

[ fays: Use but little water at once: keep it warm and clean

1hy changing it ofwn. A flannel cloth takes off fly specks

! better thau cotton. Soap will remove the paint; so use but

little of it, Cold tea is the best hiquid for cleaning varnished

paint, window panes and mirrors. A sharp piece of soft
wood is indispensable for cleaning out corners. A saucer of
sifted ashes should aiways be at hand to clean unvarnished
paint that has become badly smoked ; it is better thin <oap.

Never put svap upon glass, unless it can be thoroughly rinsed
off, which can never be done 10 window glass.  Wash off the

specks with warm fea, and rub the panes dry; then make a
paste of whiting and water, and put a little in the center of
cach pane. Take adry cloth and rub it all over the glass, and
then rubit off with achamois skinor flanncl, and your winfows
; will ghine like crystal.

Ax Axatowcar Hint.—Dr. Herman Meyer of Zuriclh asserts
that a shocmaker ought not only to produce a shoc that docs
not pinch, but a sho¢ so constructed that it will give to a foot
distorted by the pinching 1t has borne already, a fair chance of
a return to its right shape, and full possession of ita power as a
means of carrying the body onward He rays that in measuring
a foot for a shoe or boot, the firat thing to be counsidered is the
placeof the great toe.  Upon this toe, in walking, the weight of
the whole body turns at every step ; in a natural foot, therefore,
itisin straight line with tbe hecl A central straight line
drawn from the point of the great toe to the middle of its root,
if continued, would pass very exactly to the middle of the heel.
But, by the misfitting boot usually worn, the point of the toe
is pressed inwards, the root outwards. No last, or model of a
foot aiready injured by wearing ill-fitting boots or shoes should
ever be made of the exact size of such a foot.
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We give on page 146, a perspective view of the express
locomotive # Rittinger,” constructed by Mr. Q. 8igl, of Wiener
Neustadt, for the Southern Railway of Austria, The illustra-
tion will give agood idea of its geucral arrangement.

Tha engine has four coupled wheels, and a four-wheeled
bogie at the leading end, the diameter of the coupled wheels
Leing 6 ft. 23 in,, aad the total whecl base 17 ft. 7 in. The
cylinders are 1684 in.diameter and 241 in. stroke, aud they are
as will be scen, placed outgide, the coupled axles having out-
side cranks. The arrangement of the valve gear will be
readily understood from our illustration. The cccentrics, we
may mention, aro forged solid on the bLoss of the driving
cranks, this making a very neat job. The boiler contains 179
tnbes, 131 in. diameter outside, and 11 ft. 7§ in. long between
tube l»lnfés, these tubes giving an outside surface of 1073.8
square feet. The firebox surface is 85 square feet, the totai
heating surface being thus 1158.8 square feet. The firegrate
area is 17.22 squarse feet, and the boiler pressure 147 1b. per
gquare inch,

The weight of the engine is 333 tcns empty, and 37} tons
{n working order, of which latter weight 23 tons rest on the
coupled wheels, namely, 11 tons on the trailing and 12 tons
onthe driving. The engine is very ncatly finished, and the
workmanship is altogether very creditable to the manufac-
turer, Mr. Sigl.~— Engineering.

New Merinop orf HarbexiNg THE SURFAOR OF STERL.—A
method of bardening the surface of steel by subjecting it. while
in motion, to the action of a surface in contact moving at a
high velecity, bas been patented in the United States.  If, for
example, it is desired to harden the surface of a cylinder made
of steel, the cylinder is mounted in a lathe turning at the slow
motion usually given for turning such an article. To this is
applied an cmery wheel rotating ap & velocity of about 1,800
revolutions per minute, The peripbery of the emery wheel is
kept in contact with the surface of the cylinder, which in ad-
dition to its slow rotary motion has a traversing motion of a
hitle less than an inch to cach revolution. At the end of this
operativn the entire surface of the cylinder will, it is said, be
hardencd to a depth of about one thirty-second of an inch, so
bard, in fact, that it will resist the action of the best tools
Better results, it is stated, can be obtained when e emery
wheel <an be run at a higher velodity than that above given |
and cast-iron wheels with smooth fices, or hard substances,
may be amployez in lieu of cmery wheels. For handening flat
surfaces, the piece of steel should be mounted in a carriage so
that it can be moved forward, in order to present in suceession
every part of the surface to contact with the periphery of the
wheel ; or the same result can be produced by mounting the
wheel in a carriage having the required traversing motions.
Or if the surface to be hardendd be of greater width than the
face of the wheel, the block steel may  be mounied on a car-
riage having onc¢ motion, and the wheel aleo tmounted in a
carriage hating a motion at right angles to the moton of the
block-carriage. If the smface to be hardened be of any other
form than in a cylindncal or flat surface, the form of the peri-
phery of the wheel or the motions to be given, other than the
1otary hardenmng motion, must be sucl as to present in succes-
ston «very part of the surface to the action ot the wheel.

ELECTRIC GAS LIGHTER.

This is & very neat and ingenious apparatus, the invention
of Ur. Klinkerfues. Our illustration on this page is from the
Belginn Liulletin de Musée. The principle of the arrangement
consists in the heating of a coil of fine platinum wire, by a
weak current of electricity, to a sufficient temperature to ignite
the gas.

The invention is composed of a glass vase of suitable shape,
closed by a cover screwed on, and packed so as to exclude the
air by a rubber plate, A. The two elements, B and C, are zinc
and graphite, the former is in the shape of a tube, is pierced
with several holes, and i3 attached to the cover. The graphite

is in the form of a cylinder and is secured a8 described further
on. Upon the cover are the two electrodes, D and E, consisting,
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ELECTRIC GAS LIGHTER.

of rods of braes ut the upper extremities of which are spring
clamps which hol.§ the spiral of platinum wire. One elestrode,
D, isatticked dirusetly to the cover, the other, E, catries the gra-
phite cyhinder, and is frolated at its point of contact with the
cover by a rnl;iwr unvelope,

The Jiquid contndned in the vase is comnosed of three parts .
chromate of putitsh, f.ur of sulphmic acid, and eighteen of
i distilled water,  “F'o use the apparatus it is only necessary to

slightly incline the vase so that the liquid is brought in con.
tact with the elements, A current is ¢s ablished which heats
[ the platinnm by which the gas is lit. On returning the de- .
vice to its vertien) pocition, the fluid rests at the bottom and
the current is interrupred,

Tae Midland Englnecting Company of Alexandria have, it s
said, contmeted with the Khedive to supply a quantity of cotton
machinery for eroction in the Soudan, the districts just visited
by Baker Pashu, nnd opened to foreign enterprise.  The ma.
chinery, consixting of engines, ginning, carding, and bale pres-
sing appaiatus, in to be 20 constructed as to admit of its being
transported on thes Nilo to the highest possible point on the
river, and to be carrded ou tho backs of camels acrass the desert
to its destinution,  Lathes, drilling machines, and other tools
for the repair ot tho uuwhfncs, will b~ sent out with cach set,
and these severnl fuctorics will be sct ap at various parts of the
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HYDRAULIC PROPELLFR,

Mr. Henry B. A. Boys, of Barriy,
Ontario, has recently perfected a
very novel plan for the propulsion
of vessels at sea, The propelling
force is to be ihe reaction of watcr
ejected from the hull, the ejection
to beaccomplished, without the aid
of any machinery whatever, by the
rolling of the ship and the dash of
the waves. Our illustrations are
from tha Scientefic American, Fig, 1,
shewing the general application of
the devico toa vessel and Fig. 2, a
soction of the ship with the arran.
gemeonts teprescnted in detail, The
inventor explains his idea meore
fully in his own words, as follows

« For a vessel of 36 ft. beam, 30
ft. depth of hold,and 400 ft long
saya tho inventor, “ I make tanks
or penstocks (A, Fig. 2) on each
side, for the whole length of the
ship, these tanks to be 16 feet
high, 8 feet above and 8 feet below
the water line when loaded, to be 5
feet wide fore and aft, and 3 feet
wide from the vessel outwards or
across beam. In the top of these
tanks are holes 6 inches in diam-
eter, and as close as they can be
conveniently made, to admit water
(whenever, through rolling, or pit-
ching, or high seas, the outside
water may be over the tanks)
Valves B, one foot square, are
arranged near the water line, opening inwards, for the pur-
nose of admitting water whenever the outside water is above
that inside; and there is an opening (', at the bottom of
each tank, shaped g0 as to discharge aft, and 6 by 12 inches
in the opening,

# A ship so fitted will, from the rolling or pitching, or
from the dash of the waves, receive water into the tanks
when submerged, or whenever (from any of the causes pre-
viously mentioned) the water within the tanks is lower than
the water outside And whenever the hollow of the waves
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is being passed, or theroll or pitch is upward, and the water
in the tanks is above the water outside, then the re-action,
consequent upon thedischarge from the outlets at the bottom
of the tanks, will propel the vessel forward.

¢ '['he discharge ontlet may be made to close by pressuro
from without, or it may be drawn up by rods attached and
leading to the deck, or made to reverge the action, the
valves also may be manipulated by rods, if necessary ; but it
is thought that fixed outlets and plain valves will answer
best.”

The inventor also suggests a plan for similarly utilizing
the pitching of a ship, by arranging two tanks, one ~t either
end : « Valvesin the bottom admit waterin either tank when
down ; and when the tank is up, valves will let it discharge
into a tube on the bottom of the vessel ; said tube dischar-
ges both tanks at the stern or each at its own extremity of
the ship, or, for the sake of tLe yveater head of water, each
at its opposite end.”

Proyp. TysparL arguss against the coramonty taught notion
that man requires absolutely pure air and water. Chemical-
ly pure air—air ‘hat is without a traco of ammonia, carbonic
acid, or water—is, he says, not to be found, and the one thing
certaiu about it iv, that if it were, no one could live in it.
Neither is pure water ever found in nature ; and observation
of the whole animal creation, including man himself, tends to
show that pure water is not necessary, nor even demonstra-
bly desirable. Every sunbeam which enters a darkened room
shows how thick with sclid impunties,is the air which man
breathes—yet no one on that account fears to breathe it; the
same thing holds true in regard to water, but this need not
necessarily make any oue afraid to drink it. Neither all
foreign matters, nor even all foreign organic matters, are of
uecessity unwholesome, and the votaries of strict science too
often represent wan as a being who must submit the world
to a series of severe chemical operations before it is fit for him
tolivein.

In removing in spots from delicate colours, when oxalie
acid or chloride of lime cannot be used witbout injury to thc
colour, a concentrated solution of sodium pyrophosphate is
reccommended.
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FRUIT WITHOUT FLOWERS,

At a meeting of the Academy of Natural Sciencver, Phiiadel-
phia, Februamy 11th, Dr. Ruschenberger, the president, in the
chair, Mr, Thomas Mechan presented an apple, which was
borne by a tree at Kittaning, in Penovsylvania, and which tice
never produced any flowers in the popular acceptation of the
term ; but always yiclded an abundance of fruit. This epeci-
men furnished 8 practical ilfustration of some morphological
truth which could not often be demonstrated in the way this
afforded the opportunity of doing. It was admitted that o fruit
was & branch with its accessory leaves transformed. The apple
fruit was made up of & serics of whorls of leaves comprising
five each. Cutting an apple through we found a serics of five,
formed the carpels containing the seeds. Several series of
whorls, very much retarded in developmont, probably formed
the stamens, but this could not be o well seen in the apple
fruit, as they scemed to bo almost absorbed in the corolla
geries. ‘This was the next in order that appeared in the divided
apple—tho green curved fibrous line which wo find in all apples
midway between the ¥ core” and the “rind” is the (lividingJ
line between the series which forms the corofla and the onter
gerics forrs the valyx. |

In this tree there are no pistils, the series which usually
goes to make up this part of the fruit structure being either |
very rudimentary or entirely wanting. Hence there was no Core \
to the fruit. The result of this want of development was that |
the usual calyx basin of the apple wa- in this case occupied by
a cavity three-quarters of an inch across. ‘Fhere were no petals; i
but in place five gland or rather bud.gcale-like processes, at
regular distances, on the edge of the green fibrous outline be-
fore refcrred to. The outer whorl, which usually forms the
calyx, was almost ascpalous, as A mere scarious membrane
marked the place where the calyx segmunts or sepals should
have appeared. It was 8o easy in this specimen to trace the
dividing line between the outer or calycine whorl and the,
janer or corolline whorl, which uniting and becoming 8 ccu- |

completely covered with drift and formation that it is imposai-
ble to form any estimate in regard to the time when they were
worhed  The presence of bismuth, lead, mercury, and acgenic
in this coppet tnabled the ‘e ancient miners to monld it into
cutting tovls, which possess a finer and tongher edge than pure
metal, and answered to some extent the place of iron and steel
—though the teols found, after being el aned of their oxi-
datin, do uot appear materially hardor than the copper itself
Along the conrses of some of the veiny o)d shafts or surface
gougings have been found, which, when freed of debris, show
plainly the mcthods parsued by theie former workers i ex-
tracting the ore. So far as cap be judged the rocks were soften-
ed and uacked by means of fire built against at, and kept going
for days, then the loowened masses were forced out by poles
Remains are found of huge stone hammers, and copper chisels
and other cutting tools, and in several cases large masses of
metal have been found that have been dug around on all sides
and partly underneath, and then left, as if the miners had given

" up all hopes of detaching and rising them to the surface ‘I'h»

only reason for inferring that this was the work of the Aztecs
is the fact that speamens of this copper, with native silver
adhering, have been fouud in the mounds of the Ohio Valley,
having evidently been used ns ornaments by the mound build-
ers, and buried with chem. fimilar specimens have been
handed down for w.ny gencration. in Mexicy, as naving been
possessed by the Aatecs, who were said to be cognizant of
valuable mineral lands far to the north.

HOME MADE HOKSE-POWERS.

The cheapest and best way to make a horse-power for dairy
and other light use, is to put a light drum on a centre post,
high enough to have the belt clear the horse's head  Attach
a sweep ten or twelve feet long to the centre post, so that the
track in which the horse walks will be from twenty to twenty-
four feet in diameter if possible. Let the track be soft

lent, formed the popular apple fruit, that it was worthy of note | yround. The whole arraugement may be made of white pine
in this connection. But the most interesting feature in this | cxcept the sweep, which should be hard wood. Let the
specimen was what were probably, from their similarity in | drum be about ten feet in diamoter, and six inches face. Use
appearance, cork cells, formed abundantly on the outsde of a two-inch rubber belt. Make s small pulley from four
the apple. It would seem that, with the lack of development | inches toa foot in diameter, according as you want fast or slow
in the inncr series of whorls necessary to the perfect fruit,  motion. If you want the motion still faster, gear up with a

those which remained were liable to take on somewbat the
character of bark structure. |

Tuw walls of aquaria, exposed to light, become coverid
with a grpwth of cryptogamous vegetation. M. Charbonaier
has obuerved that sometimes two or three days are sufticient |
for the full growth of this green moss, while at other times |
it hardly appeared in eight or ten days. He has noticed that !
every month, at the time of full moon, the vegetation has |
its maximum of inteunsity, and it is almost nil at new moon. ‘
At full moon e daily cleaning is needed ; whereas, this period
over, cleaning twice a week will be sufficient. 3. Charbon. |
nier bas also made observations on the germs of microseopic
conferve in water coming to his reservoirs from the Ourd, in
Paris. This water passes & considerable distance in the open
air. Now, the quantity of these germs is found to be viry
variable, and it is greatest a. the time of the full moon.
The explanation he suggests for such a curious phenomenon
is ag follows: Vegetable germe lying at the bottom of &
stream are raised in sunlight by the gas bubbles they then
giveoff in respiration, and which continue some time attached
to them. When night comes on the bubbles disappear, and
the plants sink again; but if there is strong moonlight the
production of gas continues, and they are kept floating;
nence the superabundance met with at full moon.

'I"m; copper operations of the ancients in the Lake Superior
regions still remain a inystery, though there scems every reason
to believe that they were conducted by the Aztecs, who left
their haunts in Mexico and the Qhio Valley, and made summer
pilgrimages to the copper region. There have not been found
either bones or implements or any means of identification
whatever, except the tools which are occasionally picked up in
the ancient pits. And some of these pits and workings are 8o

second belt and set of pulleys. The direction of the motivn
may be changed by a quarter twist in the second belt, or by
passing the first belt over idler pulleys.

This arrangement will be almost noiseless, while the clat-
ter and jar of a circular platform would be c¢nough to drive
a sensitiye or nervous person almost crazy. Besides, it is
much easier and safer to teach a horse to follow a circular
path than to keep his balance on a revolving platform.—(Cur

Countrsy Qentleman.

Waspr Trap.—It somethines becomes desirable to rid one's
premises of the unpleasant presence of numerc s wasps, and
here is a way i do it as suggested by a cotemporary : Mount
four panes ot glass of equal dimensions in tin framing (likea
lant rn), leave the top and bottom  pen, cover the Iatter end
with thick white paper well attached with strong we*er-proof
glue, and the paper well oiled, and protected from damp or
fire, In this make 4 hole about six inches in diameter, and
thea place this hole over a plate, on which three picces of
bricks are pat; in this plate you will hava put a mixture of
beer, sugar, and a litt’e rum. On the top end you will have
fitted in a zlass pane,removable at plessure, to clean the tray.
Now prepare some long matches of stout paper dipped in
biimstone; when your trap is «all alive” with captives,
ignite a match and ptt it under the hole, they will soon be
suffocated. Each day empty out the contents for your pet
toad's dinner. I once saw a moct ingenious insect-catcher in
Africa, invented by some English artisan. There was a wire-
work dome like a meat cover; just below it a roller covered
with cloth, saturated in eyrup, slowly revolved when the cluck-
work adjustment had been wound up. Into this ¢ Sireps'
cave " every flying thing tempted to settle on the sweet stuff |
was uncoasciously dmwn, and the cage was soon a museum
of Diptera and Hymenopters' ‘I'here was a trap-door at
which the ruffocatiog operativn was carried out (as in the first |
mentioned trap.) It was altogether a great success,

g
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THE BRANCH INSANE ASYLUM,

An asylum for 500 insanc patients Leing required for Napa,
designs were invited \n cometition, and from those submitted
the projet wo now illustrate wis selected, and will bo carried
out. ‘The architects are Messts. Wright & Sunders. The ar-
chitects eay they have worked on the principles laid down for
the construction of hosjatals, at the conivention of medical
superintendents of American institutions for the ingane, in
1871,

Tt ¢ new agylum is intended to face the west, and congists of
a centie building with wings extending on each side, and ex-
actly alike—the divisions for the sexes bang equal ; twelve
wards on each side, exclusive of the :nfirmaries, and one ward
on the forth floor of the centre building, and has accominoda-
tions far 500 patients. The style of architecture is Domestic

Gothic. The building will accommodate :—
Females.
tirst floor, four wards......... e, 74
Second floor, four wards............ [ 74
Third tloor, three wards«... ... P
Fourth floor,cue ward...... .........coviuiun, 20
— 228
Males
First floor, four wards. ..... covuus vonvenvonnnn 74
Second floor, four wards........coiviieiinn.. 74
Third floor, three wards ..................... 61
Fourth tlout, one ward........ e e 20
Fourth tloor, centre building, one ward. ........ 44
- 272
500

The outside walls of the basement story were designed to be
built of stonc from the quarries adjoining the asylum property ;
but it has becn determined to usc pressed brick facings and
stone dressings. The walls will be 16 in. thick, laid hollow,
with an air space of 4 m.; the interior walls on the corridors
will be 16 in., to leave room for the ventilating and heating
flues , the division walls between the single rooms will be
9 in. thick. The roof will be framed in wood and prepared

comnunicating with a chamber for two aitendants, a clothes.

s room, o bath-room, & water-tloset, 4 lavatory, roiled-clothes

i shaft, closet for brushues and buckets, a drying-closet, a dust-flue

vand two fre-proof staircases to each, 2o that the patients will

i be able to reach the unclosed varts in the rear, or the pleasure-

- grounds in front, without communicating with the other wards,

' livery roem in the building has atlue communicating with
the fresheair duct for vaum or cold air, with ventilating-tiues

! terminating in the variour ventilators in the roof of the
buildins  The water-closet, lavat ry, and bath-room open
from a small passage, and not from the man coindor ; and
the bath-reom and the lavatory have communicating door, in
ouler that the Iatter may serve on bathing-days ag dressing-

, toom to the former,

~T'he wards for excited patirats ave to have on one side of
the corrider a conservatory fur tlowering plants, birds, &c, and

; & water fountain in the centre of each.

Laundry, bLakory, and engine-house are placed in a detached
structure 100 ft, to the @ ac of the hospital buildings, and

. containing on the first-tloor the engine-roem, workshop,
bakery, bread room, store-room, foul linen-room,mending-room,
laundry, with staircase to the drying and ironing 100om on the
second-tloor.

In detached baildings in the rear of the last wings, but
connceted by means of covered corridors, intirmaries are pro-

, vided for cach sex.

It is proposed to light the building with gas, to be inanu-
factured from gasoline, without the use of fire, the works to be
placed in a brick building adjoining the dead-house.

Hydrants are to be placed on the landings of each staircase
throughout the building, and supplied direct from the main,
with hose constauily attached, to be used in case of fire,

. ‘'I'ne boilers for heating the building are placed iu the
detached building in t..c rear of the hospital, and are al<o

: used for driving the machinery, cooking, washin;, and heating
the hot-water boilers in the basement for supplying the baths
in the ditterent wards,

71t s also proposed to have in the basemeat story hot-air

t chambers, built in brick, to receive the steam-chiests, which are

" supplied with steam from the boilers, with direct tlues leading
from thein to the wards above.

With a view thorongh veatilation, it is preposed to place

"above the collai-ties a horizontal  alvanised tron tube, to

|

)
|

lor slate or medallion metal. The plastering will be done reccive he vitiated air through scparated vertical flues from
directly upon the brick walls, and the floors will be deafened | the difierent wards below, terminating in the towers and ven-
with spent sshes and mortar, with view of rendering the ' tilation turrets,

bnilding as nearly fireproof as possible, without going to the
expense of iron joists and brick atches. The circular towers

Downward currents of air, for the ventilation of the water-
closets urinals, bath-tubs, and -inks, are to be secured through
an arrangement of pipes termiuating in the fire-buxes of the

at the interscction of the wards are t be built upon a system AR

of fireproof construction with stone staiscases and well-holes | boilurs, . .

built up solid. The floors will be on the Dennctt arch prin- | In the rear of the building there are three private yards on
ciple, and paved with artilicial stonc. The doorways connecting | cach side connected directly with the adjacent wards, for the
with the wards on the difierent stories, are all to have stone use of the patients, with large aidng rheds, and water fountain
sills with iron doors, in addition to the ordinaty wooden ones,  in the centre of each.

The upper stories of the towers are intended for water-'  The stipulated cost is 600,000 dollars.

tanks.

The basement, about 5 ft. above the ground, contains thel
hot-water boilers for supplying the wards, the tramway, which |
extends through the bascment of every ward—and also to
the basement of the laundry,—dumb-waiters from the kitchen

Tue smallest circular saws ia use are those employed in the
manufacture of gold pens, ani are a-half inch in diamet r.

d 1 i ) R 4 .. It is said that some of the sarcophagi of ancient Egypt bear the
Sﬁ)in?_‘;ggg’ o ‘Zﬁhtﬁgcd%igng"ano}(;r:al:ﬁ? cff(:ﬂ?:;p I::g:ln%‘::‘(_ , arks of having been hollowed out with tools of the crown or

fhaits, also th.: hot-air chambers for heating the building, and ! ©* linder saw order.

a number of storerooms under the kitchen wing. Haxpsaws in America and Lngland have the teeth pointed

On the groun'd floor, the main centre building is divided by fiom the handle, while in Asiatic countries +ad in Greece they

1‘hc centre hall into two cqua‘l parts, that to the left contains | gre made with tecth pointed the other way. The latter must

t'sc apothecary’s shop, superintendent and secretary's offices, | he nperated by pulling th-m, the former by pushing. In

- with private staircase communicating with the superintendent’s ' gelicate work, and where very fine small saws are used, the

apartmeats above, and in the rear the steward's oftice and men’s [ lastern saw is the Lest. 'The Orientils differ from us in setting

- recep tion-room ; while that to the right coatains the public | the teeth of the saw also. They turn a group of a dozen one

partour, library, and officers’ dining-ioom, and immediately way, and the next group the other, while we alterna.~ one on
bebind these the matron’s room and ladies' reception room ! oue side, the nevt on the other.

‘The second floor is reached by the main centre staircase, ! !
and is appropriated exclusively to th - use of the medical super-'  71ne ancient Egyptians made »aws of bronze, and applicd
inter dent's family It contains a parlour, sitting-room, library, ' them to cutting out planks from logs. These were gingle-
dining-room, and three bedrooms, water-closet, bath-roow, i handed like those now used hy carpenters, and the log was
dumb waiter, and three clothes-closets, aud in the rear four: placed on one end, and tixed firmly in the ground. The sawyer
* large spare rooms, and also a private cntrance and staircase | then began operatio s, sawing downwards, and dividing the

from the ground fioor. log into planks, but the process was very slow. The Greek
' Each ward has connected with it a day-room, a corridor, | saws were fixed in a framne, very much as the contrivance used

single lodging-rooms for patients, an associsted durimtory | in modern times.

l#
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l—lower one. Tho lower cylinder is 10 ft. 3} in. long by 2 ft.
e ——

BERGMANN'S HIGH-PRESSURE BOILER AT THE VIENNA EXHIBITION.

Ox this and following pages we illustrate some of the prin-
cipal exhibits at the Vicnna Exhibition. Our first illustration |
is from Engineering and represents ons of the two large boilers |
on Berguaann’s patent. They are not exhibited at wo:k bat
are lying outside the German boiler house in & position where
every part of them can be freely inspected. Their construction
is somewhat novel and the boilers themselves have excited 2
good deal of attention in Germany

In our engravings Fig. 1 showsa front and a side ¢l vation
of the botler, with corresponding cross sections of its furnace
and brick setting. Fig. 2 is a longitudinal section, «f the !
boiler only. Fig. 3 shows & cross section of the boiler and
furnace along the line B, B''"?" in Fig. 1, and Fig. 4, above, a
similar section along the line A, A’’’. Figs. 5 and 6 arc se<-
tions through the upper and lower horizontsl branches res-
pectively. The boiler consists cssentially of two cylinders, «f
which the uppor one is larger in diameter and shorter than the |

— ——

in. in diameter, its bottom end is ¢ .tirely embedded in brick-
work for a depth of about 14 in. A wrought-iron sediment
tube, which also is mostly imbedded in brickhwork, and which
is 1 ft 94 ia in diameter, is rivetted to the #hell ag pear the
bottom a8 possible. In the cover of this tube are the feed

valve and the blow-off valve, but the Iatter is thus necessarily
several inches above the lowest part of the builer.  The upper
part of the boiler is 4 ft. 73 in, in diameter by 6 ft. ¢ in. high,
From its lower plate hang suspended 44 tubes of the kind well
known i+ England as Field tubes, that is, water tubes closed
at the lower end, and having an internal circulating tube of
small diameter. Thesc tubes, as will be scen from the en-
gravings, are placed 80 a8 to hang vertivally in a double -ir g
round the lower part of the boiler. They are 3in exic.. i
disweter, and 4 ft. 8 in. long.
conical ring is welded and the holes in the tabe plate arc 1~ 4
of the same taper as the ring, the tubes being kept tight o;

On the upper cnd of e kL &

R

7 1 the pressure of the steam. 1n order that the steam and water “
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gaugvs way be placed directly on the boiler andl not connected
to 1t unly by tubes through the setting, a cyiindrical box is
nvetted on the upper shell of suflicient length to extengd
through the brickwork, and or the front of this are sttached
the gauges.  On the top of the boiler is o small steam dome,
on which stand the stop aud safety valves, the latter being en-
closed in a lock-up case.

The furnace, it will be scen is entirely cxternal to the boiler
iself, and is vonstructed of brickwork hued with fircbricks.
Ihe grate i~ 4 ft 11 in. long (the lirebars being in two
lengths) by 4 ft. 3 in. wide. The surface is all in one; but
there are two fire-deors, 60 as more easily to distribute the
tuel  ‘The flues are arranged so as to compel the products of
combustion to pass spirally round the lower shell and among
the tubes in the way indicated by the arrows. After leaving
the tubes they go direct to the chimney, scarcely playing at all
on the upjer part of the shell, which is almost entirely em-
bedded in bnickwok,

PLATE BENDING ROLLS AT THE VIENNA EXHIRI-
TION.

The accompanying illustration represents a plate-bendiog
ma hine exbibited at Vienna by the Chemnitzer Werkzcug-
muschinen Fabrik (formerly J Zimmermann), Chemnitz.
The rolls are 2 23 metres (83.58 in.) in length, and 250mm.
(984 m.) in diameter. The pulleys ate arranged 80 a&s to
drive, thiough double gear, both backwards and forwards.
There is a very ueatl arravgement for mising and lowering
the top roller. A haudwheel at one end of ihe machine com-
municates motion through a peir of bevel whecels to a horizon.
tal sprodle traversing the whole length of the rolls. ‘This
spindle has two worms on it which give motion to worm
wheels (one of which is scen in the end view) on the outside
ot two columns lying 1ight underncath the end gudgeons of
the roller.  The rotation of these worm wheels raises the roller
(which 18 showa in tne cugraving in its lowest possible po-
s tion) by means of infernal screws. The machine i gimp
and strongly constructed, and its workmanship is first~class;
it 1s intended to bend platesap to § in. in thickness,

—Engineering.

HORIZONTAL ENGINE WITH SULZER VALVE GEAR
AT THE VIENNA EXHIBITION.

The valves in this engine are four in pumber—two induc-
tinp, and two eduction—and are of the ordinary double-best
equilibrium type. The steam valves are placed on the top of
the cylinder, and the exhaust valves below it. A spindle
moning along the back of the bedplate is driven off the crank-
shaft by bovel gearing; it drives the governor in the same
way, and also, by means of two cccentrics, opens the steam
valves. Cams on the same spindle, close to the eccentrics,
open the exhaust valves. which are closed by spiral springs,
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PLANING MACHINI, A7 THE VIENNA EXHIBITION.

CONSTRI'CTED BY WESSRS. SCHONE AND BON, LEIPZIG.

and kept closed also by the pressure of the steam. The ar-
rangement for closing the steam valves 1s under the control of
the governor as follows. The <onnection butween the rods ot
the cocentries above mentioned, and the levers which directly
operate upon the valve spindles is 0t ngid, hut 1s eftected by
the contact of steel edges in the { rmer with steel sliding
blocks connected with the latter.  These blochs are entirely
under the control of thie governor, which it will be »cea is of

Wg illustrate above, a planing machine exhibited at Vienua,
along with other tools) by Mersrs, Schone & Son, of Leipug
The machine emb dies nothing specially new in its construc
tion, but is very strongly and simy ly made, and ought to be
an excellent working tool,  1tis intended for planing both
horiz wt ], vertical, and bevelled surfaces. It will be scen
that it is provaded with two tool boxes ; of these the one to the
right is a fixed box of the ordinary construction, while the

T
i
1
1
|
i
1]

oue to the left cousists of a couple of (lamps, either of which
can be moved ridewavs at pleasuré  The objeet of the latter
is to allow the tuol o be placedin the rest at anangle, which
is cften more convenient for, for instance, undercut surfaces

the approximately parabohc description, aud the length of the
contact which it permits between them and the edges bef re !
mentioned, determines the cut off,  The actual clort g of the |
valves i3 effected by means of spoal springs, the boxer of which |

are each furnished with a smail an cylinder as a buffer. ‘The
steam i~ admitted to the jacket near its under-i le, and pas<es
through 1t on its way to the valves, to which it i~ admitted by
the stop valve shown on the top of the cylinder

The bedplate is of the nsual Corliss type, and well designed .
the piston rod guides are hored out. aud the head, which is, as
usual, made separate fiom the rod, has s brasses adju-table
by two bolts  The cannecting 1od i~ of som what unusual
design, being flattened on each side from the head down-
wards for a Considerable portion of it length, and the air
pump rod is made in the same wayv. The crank itself, like
maony others at Vienna, has a cousiderable amount of un-
recessary width at the smaltl end.  The air pump is made in &
cagting entirely scparate from the eagine, it is placed at an
aogle, and wurked by an eccentric on the cranhshatt  The
exhaust pipe from the ¢y linder 15 connected with a larger pipe
Iviug honizontally, aud leadiug to the arr pump, this pipe
serves as the coudenser, a jet of water beiuyg introduced 1nto it
at the back cad

‘The machine is made self-acting throughout, and the slide rest,
as usual, can be set at any angle. The width between tne
standurds is 850 mm (33 46 in.) and the maximum height
availzble for work is the same distance.
moving bed is 1700 mm, or 5 ft. 7 in.

MOULDING AND PLANING MACHINE AT THE VIENNA
EXHIBITION.

Tn1s machine planes or moulds up to nine inches wide, and
is fally shown by the clevation and plan.  The specialities
consistin the cutters being all ranged on one side of the wam
framing and the feed-driving gear un the other. ‘The objectof
this i8 to give ea-y access tu the cutters for sharpening and
setti gz without the incunvenience of having to get on or lean
over the geanng, as in other machines of this class. A farther
advautage i» obtained in having the feed-rollerg to averbasy

e ——
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The Iength of the -
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the hearings so that they may be readily changed according to MERRYWEATHERS STEAM FIRE ENGINE.
the Ling of monlding and planing to be done, for ﬁlstance,{
| when planing skirting-hoards, parallel rollers are used. but We give, on the next page, a very good illustration of
" when w rking, say, inlay mouldings, these are replaced by [ one of Messrs. Merryweather's large-class double-cylinder
| comeal rollers.  Au cconomy is «flected by first chempering | engine: of the Admiralty pattern It is worthy of notice a8
¢ the wood at the saw-beuch, and if this is done the beanng sur- ! poseegsing several new features of comstruction, and as ex-
, face is decreased to such aun extent that of parallel rollcrs ‘ emplifying, the leading principlee observed by the firn. The
¢ were used great weight must be applied to make the wood | cngine weighs barely 57 cwt., and has a pair of pumps 63 in.
o feed  Thisis hee catirely obvinted by the facility with which ‘ in diameter, and 24 1 stroke, and steam cylinders 8} in. in
fluted conical rollers can be substuituted, and the larger portion ' diameter, and the same stroke &s the pumps. The pumps, as
| of coue heing placed to propel the wood in the partordinarily * well as their fittiogs, are made of pbosphor-bronze, this metal
! termed the ¢ qoirk,” has a tendeney to break the grain, and | having Leen selected on account of its «uperiority over gun
alvo allows the deep or quirk part of the iron to work more ' metal, 1o point of lighter weight with cqual strength being
easily The aate of feed can be changed without having to | obuainable with it. lhe boiler fittings are of the same metal.
“p the machine, by mceans ot au adaptation of frictional | The boiler plates, ongine frame, springs, &c, are of steel, the
contect | the side cutters can be angled s¢ that eylinder lag- | boiler tubes being of weldless drawa steel No. 18 gauge.
| ging or any undercut moulding can be worked at one operation.

L"‘"—““—m—_—___L e e e e 2 e rmem

S




{August, 1873,

THE CANADIAN PATENT OFFICE RECORD.

162

32144 ONYED 1Y
SNSY
gy

TERyFa

&

s E

.._.u

*NOANOT ‘SHIANIONY ‘BNOS ANV HARLVIAAUHIN ‘BUSLYAN X1 AALOQULENGD

(get oBed eog) "NOILIQIHXE VNNIIA FHL IV ‘INIONT FdI4 KVALS

. = = e, — L
s Y e i - — _—




