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THE NEW GRAND OPERA HOUSE, TORONTO.

The new and elegant Opera House now being erected by the
Toronto Opera House Company for Mrs, Charlotte Dorrison,
under the direction of the celebrated Architect of the New York
Academy of Music, Thomas R, Jackson, Esq., is situated on
Adelaido Strect, West of Yonge Street, the most central and
desirable location in tho city It bas a front on Adelaide Strect
of nincty-one fect, and a depth of two hundred and cight feet,
and is perfectly i=olated from surrounding buildings by a street
on the west and a lane on the east side. The principal en-
trance to the Opera House ison a level with thestreet, through
a spacious corridor fiftcen feet wide, fifty fect long, and four-
teen feet ugh, to the main vestibule, twenty-four fest by
sixty-five feet, and eighteen feet high, in which are the Box
and Ticket QOffices, stairs to Family Circle, ¢tc. Bevond the
vestibule ig the inner lobby, from which access is had either
to the Parquet or Balcouy or by wide and easy stairs to the
Dress Circle. The Auditorinm is arranged with Parquet, con-
taining 324 Orchestra stall chairs; Parquet Balcony,
containing chairs; Dress Circle, containing 324 seats ;
Family Circle 270, and eight Privato Boxes, with four
chairs in each, making a secating capacity of 1,323, and
campstool end standing room for 500 more, every oune having
a perfect view of the stage. The chairs in the Parquet and Bal-
cony will bethe latest improved folding-seat Opera chairs,
upholstered with leather. ‘The sofa seats in the Dress Circle
will be upholstered with reps. There are also ladies’ ant
gentlemen’s cloak and hat rooms, crush-room, dressing rooms,
etc. The Proscenium and Arch, of chaste and ornate design,
will contain eight private boxes. The orchestra will be depress-
ed below the floor, 80 as not to obstruct the view., The Stage,
53 by 65 feet, will be fitted up with all the latest improve-
ments and equipped with a full steck of Scenery, Curtains,
Properties and Appointments. For the necessary accompani-
ments of the Opera House and the accommodation of its at-
tachés, there is a two-story building «djoining, in which area
spacious scenc-room, property-room, green-room, dresging-
rooms, Manager's and Treasurer’s offices, etc., all above ground,
with windows and entrances opening on a street, and fitted up
in the most comfortable manner. The facilities for egress in
case of fire have been fully provided by a fire escape, and four
wide door-ways openiog out of the side street and lane, and
of such capacity that a full house with all its attendants can
be emptied in two minutes. The entire building will be heated
by steam at a low pressure from & safety boiler in a fire-proof
cellar, outside of the main building ; and ample provision will
be made to guard against fire by placing on the stage two tire.
plugs with hose ready for instant use, and firc extinguishers
distributed through the building, The Auditorium will be
brilliantly illuminated by a centre sun-light in the dome,
chandelidys under galleries, and brackets on the walls, and
lighted by clectricity, ‘The comstruction of the building is of
the most substancial character, and the decorationsand furnish-
ing will be in the most artistic taste and style; and, taken as
a whole it will be one of the finest Opers Houses on this con-
tinent,

WIRE.ROPE TOWING ON CANALS.

Towings on canals by the application of a submerged wire-
rope and clip-drum has to contend with difliculties which are
not, orat leatto s much smaller degree, experienced on
rivers of considerable depth, where the system, as on the
Rhine, isin mostsuccessful operation, and has been for soveral
years. The shallow draught, the crooked line of the water-
course, the want of current, and the slow speed admissible on
canals, affect the working of ordinary wire-rope tugs mainly
in two ways—they reduce the steering power of the vessel to
& minimum, and increase to an extrems degreo the difficulties
caused by the irregular tightness of the wire-rope, which in
river towing csn be sufficiently controlled by the steering
power of the tugs. To make these points clearer we have skort~
Iy to recapitulate some of the main features of the present me-.
thod of wire-rope towing.

The general arrangement of existing wire-rope tugs is the
following :~The clip-drum, worked by tho stcam engine and
suitable gear on board the vessel, is placed either horizoutally
on deck, or vertically on the side of the boat. In both cages
the wire-rope ig led along the samo side by saitable guide-

pulleys, aud after taking half a turn round tho periphery ot
tho clip-drum i permittced to stuk back again to the bottom
of tho river. This lateral disposition of the rope has invariably
beon adopted, although it offers very serious drawbac'  for
two reasons: 1t overcomes to a certain extent diffic .ties
caused by slack rope, and it diminishes other difficulties refer.
ring to the steering of tho vessel when the rope is too tight
When nearing a curva the rope, which lay originally in the
centre-line of the watercourse, is pulled by tho tug toward.
the inside bank of the bead. A considerablo amount of siack
rope thus obtained has at such moments to pass rapidly
through the machinery, snd is depoesited bebind the tugin
the bed of tho river, Whilst passing over the tug this slack
ropoe is liable to ¢ kink,” or otherwise to cntangle itsclf, and it
is only by guiding it perfectly in closed chauuels of a short
length, and letting it sink down again into the water as soon
as possible after it leaves the clip-drum, that constant and
serious accidents can be avoided. For this reason alone it is
highly desirable to got rid of the rope behind the clip-drum at
op.e, whick can bo done conveniently by the lateral disposi-
tion abovo referred to, whilst it would be impossible if the
rope were led over the deck ajong the centre-line.

But the question becomes of stili greater importance with
regard to the stecring power of the beat. The steering ofa
wire-rope tug is evidently an entirely different thing from the
steering of a paddle or scrow stcamer, quite independently of
the fact that the wire-rope tug, between certain limits, is abso.
lutely fixed to the line indicated by the position of the ropr
In an oidinary steamer the propelling power acts always in
the direction of the keel. In the wire-rope tug it is independ-
ent of the direction given to the keel, and acts in the direc.
tir o of the wire-rope. If a screw steamer is turning at any an.
gle to'its original conrse, it readily and without difficulty pro-
ceeds in the now direction given to the centre-line of tho vessel
A wire-rope tug will always show a tendency to follow the
direction of the wire rope by which it is pulled. It will,toa
cortaiu extent, move broadside on, instead of straight in the
direction of its keel. ‘

The steering arrangements of a8 wire-rope tug must therefore |
contend with two distinct clements, ‘Chey must give to the
tug sufficient * wurning power "—i.e., the power of turning the
vessel readily, so as to place its centre line at any reasonable
angle to the direction of the pulling rope; at the same time
the tug must also possess a suthcient degreo of ¢ staying power ™
—i.c., the power of maintaining the course indicated by the
direction given to the keel, without proceeding broadside on,
or, as sailors would say, making lee-way.

Now there are two points which evidently intluence the
turning power of the tug most materially, viz., the original
tightoess of the rope, or, more correctly, the tightness of the
back rope, and the length of rope to which the tug is rigidly
hound—a length which is measured by the distance, in the
waection of the keel-line, from the firststo the last guide pul-
ley. Ifthis line could be reduced to & 3 dint, it is clear that
even with an absolutely rigid rope the tug could be turned
readily at anyangle to it. Practically the turning power of the
boat will be in proportion greater, the slacker the back rope
and the shorter tbis line is, This, then, was the second reason
for guiding the rope alovg the side of tho vessel. Ifled over
the centre of the deck, the line from the first to the lust
guide pulley becomes very long, whilst laterally disposed it
can be reduced to a minimum, thus materially reducing the
resistance against turning and steering the vessel. On the .
other side there are very serious inconvenicoces only partially
removed by this arrangement and others directly aggravated,
by it, which we can only mention hero. The lateral disposition
of the clip-drum and guide pulleys necess tates very conside-
rable weights to be carried on the side and even overhanging
the side of tho vessel. The machinery thus projecting is in
frequent danger of belng knocked to pieces by passing boat.,
and requires powerful and heavy guards, All this mado it prac
tically impossible to build tugs of less than about 3ft. draught
—a draught which on really shallow, though navigable rivers
aud canals, cannot frequently be obtained. Further, the tugs
caunot and do not steer equally well towards both sides ot
the rope, having a tendency to turn less readily to the side on
which the rope is attached than to tho opposite one. The
staying power remains as much ag ever impaired as soon as
the hind rope becomes tight, whilst when it is sluck there re-
mains the danger of kinks forming even at the bottom of the
watercourss after it leaves the boat.
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¥ its original position when displaced by the dircct pull of the

B cunes readily, after a few working trips, have proved, up
B to lately, fatal to the introduction of wire-rope towing, What

b appeared to be required was greatly increased steering power,
f the tug belng more or less independent from the tightness of

@ vess in the rope, which on the ono side would entirely avoid

R the tug under all circumstances with a moderate and uniform
® strain on it, avoiding every chance of kinking. On the other
i side, whenever the wire rope has a tendency to become too

i moderate tension in the back rope.

i‘ havo been found to bo of no practical importance.
B tho current grently assists the steering power of the tug,

f greater speed admissible on deep rivers finally incresses the

f bends, want of current, and slow admissible speed. Here the

| sheave.
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Ou decp rivers with « ongiderable currents these difficulties’
In bends

throwing the vessel powerfully towards tho outside of the
curve, and thus counteracting the tendeacy of the rope to pull
it towards the inside, This not only helps to keop the boat in
its proper water-course, but assists also the action of replacing
the ropo in its correct position. With regard to kinks, tho con-
siderablo dopth through which thoe back ropo hasto sink
down from the last guide pulley to the bottom of the river
regulates up to a certain point tho delivery of slack rope, 'he

stecring and staying power of the tug  All this is different on
shallow rivers and canals, with their sharp and frequent

difficultice of kinks in the slack rope, the want of steering
power, tho consequent impossibility of replacing the rope in

tug, and therefore the incapability of the tur to round sharp

the wire-rope, and the maintenance of a uniform state ot tight-

kinks in slack rope, whilst on the other it would not unduly
interfere with the movement of the vessel in curves.

The principle embodied in Messrs. Greig and Eyth’s patent
offers the most simple solution of this problem. The rope,
after passing the clip-drum, in<tead of sinking back into the
water, is led over one or more “ moving sheaves " of an appa-
ratus which, altogether, is called the % slack g=ar.” The mo-
tion of this moving sheave away or towarls the clip-dram
along a pair of horizontal rails of sufficient length causes a
greater or smalleramount of wire rope to be stretched between
clipdrum and sliding pulley, and this ropo is constantly
Lept at a certain uniform tightness by the pressure of the pis-
ton of a stcam cylinder being brought to bear on the moving
‘Thus it becomes evident that ixstead of any slack
rope leaving the tug, it is retained on board stretched out be-
tween the clip-drum and moving sheaves, the rope, leaving

tight, the sliding pulleys recedo towards the clip-dram, paying
out some of the stored up rope, and restoring the orivinal
It is evident how far this
arraggement influences the steering and staying powers of the
tug  Aslong as the slack gear has any rope to spare the tug
is not beld by the back rope, and can move laterally with per-
fect freedom.  If, combined with this, the distance from the
first to the last guide pulley is of moderate length, the tug
will be with regard to its steering power almost independent
of the rope. There being vo kinks possible and no loose
ropes to contend with, the cable can now without danger be
led over the centre of the vessel. The rope itself will be av-
¢d not only from kinking, but also from any undue stra.us
which formerly w.re put on it whilst steering round curves,
and which frequently made the towing round sharp oeads a.
impossibility.

We now describe in detail the special canal tug illustrated
on page 136 On most canals it is highly «lesirable that the tug
should be able to run back and forward along the rope with-
out turning, and to reverse its course with as little trouble
and losg of time as possible. This makes the general arrange-
ment of tugs for canal navigation proper, somewhat more com-
plicated than that of river tugs, the latter be ng required to
run forward only when at work, and to tura round at the end
of thur journey. Bowand stern of tho vessel aro therefore of

exactly the same shape, cach end being provided with a long
and powetful rudder worked independently from tho deck near
«le centre of the boat by a separate wheel. The front rudder
is generally fixed in its central position, thus forming a pro-
lon ation of the keel and jucreasing the staying power of the
wsicl to a very considerable degree. The middle portion of '
the boat is occupied by the enginc-room, aud therefore provid-
cd with a deck of sufficient elevation. Towards both ends
tho deck is considerably lower, sloping down towards the
rudder-posts, whero it is only a few inches abovo the water
line. This lower portion of the deck is made absolutely
water-tight, and the space below it is specially occupiod by

portions of the slack gear, Above the rudders, for tho sake of

protecting thom and of preventing the wire rope iuterfering
with their movements, there s a sort of raft actually floating
ca the water, and thus fn no way increasing the draught of the
vessel, but at the samo time firmly bo'ted to its sides. These
rafts increnso tho steadiness of the boat, and protect it effici-
ently in case of collisions. Iu the contro of tho enginc-room,
placed crossways, i+ a tubular boiler carrying a double.cy-
lindet engine of about 8 to 10-horse power, The engine i
fixed on the side of the fire-box and boiler barrel, so that the
crank shaft isin a vortical position, near tho smoke-box end.
The smoke-box is a accessible through a corresponding open-
ing, protected by a water-tight cover in the side of the boat.
Tho starting and reversing handle of the eagine are on deck,
in easy reach of the helmsman, whilst the stoker ficeg the
boiler from the side. The erank shaft at its upper end carries
a small fly-wheel, at its lower end a pinioa, working the clip-
drum, which turns horizontally on a shaft uaderneath the
botler, and i3 otherwise ip such & position that the centre line
of the clips touches th centre lino of the boat. Below and
abovo the clip-drum thow are—loosely turning on thu same
shaft—two ordinary rope sheaves, which we shall call the top
and the bottom centre shecve respectively.

Oa each sidu of the boiler is a “ moving sheave,” i.e., 8 Tope-
pulley, turning horizontally on a vertical stud, which {s bolt-
ed to a stroog flat iron carried on rollers, and thas capable of
moving along a rail from the clip-drum towards the rudder-
post, through very near the whole length of the vessel
Attached to each end of the wagon on which the sheave rosts
thers isa chain, which by suitable pulleys is led along the
rail, and then towards the chain drums, to which the ends are
fixed.

Chain-drums and slack-gear cylinders are showa oa an cn-
larged scale. The slack gear cylinder is simply a tube, the
ends being closed by two pistons. Between the pistons is an
opening provided with a three-way cock, by which the interior
of the cylinder can be paced in direct communication with
the botler or with the atmo«phere Whea ths slack gear is in
action the boiler pressure is directly ani constantly acti 1 on
the two pistons, There are toothed piston-rols to these pes-
tons, acting like a ra k aa{ working a pi .jon. The pinton is
keyed to a short shaft wh ch also carries a chaia drum. Each
cbain drum acts on one of the moving sheaves abive describ-
ed, the two chains comin: from opposite ends of ths wason,
being wound o th ' dram from oppostts sides, so that the tura-
iug of thw drum winds one chain on whilst unwindiog the
other, and ther- by moves the sheaves wagoa bLack or forward.
The steam press tre in the slack gear cylia {er cons antly press-
ing the two pi-thos outwards, produces evideatly a tendency
to turn the drums, or, by wmcaus of the chains, tu push the
shuaves frum the clip-drum away towards the boat ends, The
opposits motion would be accomplished Ly pressing the
sheaves towards the clip-drum with & power sufficiently great
to overcome tho rteam pressurs io the cylinder and to push
the pistons back into it. A catch and a ratchet—the latter be-
ing cast to the rop flange of each chain drum—are us.d for
stoppivg the motion of the drums, whenever it is desirable to
stop the action of the slick gear and work witha fixed or
rigid system of pulleys. The two catches are coanected by a
link, and the handie by which they are thrown in or out of
gear, a3 well as the handle by which steam is admitted to the
slack gear,are both in reach of the helmsman. We have finally
to mention a pair of vertical guide pulleys, leading the rope
i-to tho clip-drum, and two swingiog pulleys the latter beiog
the first aud the last pulley over which the rope runsin its
passage thiough the boat. They are suspended by a uaiversal
joint, which permits them to assume any angle indicated by
the direction of the rope, and their position near the centre of
the boat, and very little above the water-line, offers great ad-
vantages as to the handling and steering of the boat in curves.
The rope is prevented from surgiug over the sglaating decks
by the strain which is constaotly put on it, in front by the
actual work performed, behind by the action of the slack gear.

Following now tho rope in its passagas over the tug, we see
it passing over the first swinging pulley, down towards and
slightly round tho vertical guide pulley, half round the clip
drum, towards and half round the moving sheave A—back
again, passing underneath the boiler towards and half ronnd
the moving sheave B ; once moro back and half round the top
centro sheave, and from thence underncath the second gaide
pulley over the sccond swinging pulley back into the water.

——————— — — — — — — — ————————— — —— ————— ——— ——— —— —— ———*——
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Now tho action of the whole apparatus will be cleac.
When the engine begins to pull, or when the tug approaches
a bend, it will bring in slack rope; but as soon as the slack-
ness i8 folt behind tho clip-drum the piston of the slack gear
cylinder will bu able and will begin to turn the chain drums,
pushing thereby the moving *heaves further out and maintain-
iny practically the original tightness of the back rope, but
causing a greater quantity of it to be carried betweea the mov-
ing sheaves. If on the other side the back rope becomestighter
it will at onco cause the moving sheaves to slide towards the
clip-drum, pushing the pistons in the slack gear cylinder back
against the steam pressurc. This will cause some additional
rope to be paid out, by which again the normal tightness of
the rope is maintained. VWhether both, or only one, and which
of the two sheavesacts, is immaterial. Twoare requived, partly
to get as much a length as poseible, for storing up slack rope,
partly for securing the possibility of working the tug back

wards as well as forwaid without turning as will be scen pre-
sently. Ifthe engine would be reversed the pul ing strain ex-
erted by the clip-drum would be brought to bear oa the moving
shcaves, and would make them slido back towar !s the clip-
drum, whlst an immense amount of slack would appesr be-
hind it whith would be sure to produce a serious accideat

The slack gear therefors has always to bo stopped before re-
vereing the cogine, and this is doue by the catch falling int
the teeth of the chain drum as at ove described. To avoid all pos-
eibility of uccidents the reversing lever ftselt i~ connected with
the catches, so that the motion ot the chain droms, and thereby
of the moving sheaves, is certain tobu stop ¢d when reversing
the engine, The tug then acts like any other tug without a re-
vereing gear, which of coursu is perfectly admissible for short
oc. asivual movements hackwards,

When, however, the tug hasto start on its regular return
journey, the porition of the roje is aitered in the following
way : The balf-coil round the ciip drum is t ken out aad slip-
ped into the empty bottom centre sheave just below it, the
half coil in the top centre sheave is taken out snd slipped into
the groove of the chip-drum, Nothing more is wanted. In
following now the rope from tihe other end of the boat in its
pa-rage through the pulleys, it w.ll be scen that it again first
paeses clip-drum, aud thut the slack gear sheaves follow ufter-
wards, The tug, therefore, returis with the sluck gear in full
and correct op ration.  With a nomber of tugs of this descrip-
tion the traffic of a canal should be worked aloug one rope in
the following m bner:—Each tug runs backwards and for-
wards between cerfain stations, or travels on 6o long till it
meets another tug. Buth tugs then turn about after cachanging
the trains of canal boats they were bringing along, and again
proceed till they meet their neighbours. This is uadoubtedly
the mgst couvenient and economical method of working the
wire-rope system on canals. On rivers towing is generaily only
of importance for boats going up stream, Here wire-rope
tugs will best run the whole journey, returning gencrally
empty a8 they do on the Rhine, and used to do on the Meuse,
and leaving the rope altogether for the back journey. For such
boats only one moving sheave 1s required, and the whole arran-
gement becomes cons.derably simpler, At the same time, the
incidental and various advantages of the slack gear, offering
the possibility ot constructing boats of very shal.ow draught,
giving to the boat almost perfect liberty to steer, and avoid-
ing kinks avd similar difficultics with the rope, are of the
greatest importance for shallow river navigation, and will
doubtless extend the application of wire-rope towing under
circumstances where, up to now, it frequently has been consi-
dered unsuitable.

Rosz-coLORED STAIN FOR Wonn—Monnier recommends steep-
ing the wood for several hours in a bath of 1,200 grains iodide
of potassium to the quart of water, and then immersing it in
a bath of 375 grains corrosive sublimate, when it wild assume
a beautiful rose-red color by chemical precipitation It should
subsequently be covered with a glossy varnish. The baths will
not need renewal for a long time,

Exezringnts with a single-track elevated railway have been
made 1a Philadelphia, and pronounced successful by a number
of railroad officials present. .

P ——————
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! HAYWARD TYLER AND CO'S iMPROVED UNIVERSAL

PUMP.

At the oxhibition beld rocently at Bedford, Eug., the new
patent valve gear fitted to this pump attracted considerable
attention, An illustration of this modification will be founi
in another page. It will be remarked that the improvement
rolates to a method of working the piston at cach cod of the
stroke, 80 that if from auny cause the pump should fail to take
its water no accident can happen. The cushioning arrangement
con~ists of a modification of the exhaust passaye in the steam
piston, it belag made double, as shown in woodcut, one portiuu
ofitbeing almost cloed just before the termination of the stroke
Thus the piston shuts in a small amount of steam suflicient tv
check the momentnum of the piston before the reversal of th.
slide. When the slide has moved the piston is cushioned, as
is usual with live steam  The amouat of cushion by exhaust
steam {8 8o regalated that when the pump is doing ordinary

work there is no back pressure, but assoon as the work is |

taken off with steun full on, the great amount of steam sud.
de ly relieved of wutk cannot be discharged, and the engine
chokes itself,

I saw one engine exhibited tested myself, with the following |

results : —Steam in boiler, 40 1b ; pressure on pump, 60 Ib.,
pump running at about 64 double strokes; 8%in. steam cy-
linder; 8in. piston. The suction hose being then suddenly
lifted out of the water, the pump went off at a slightly in.
creased speed, the beat being of a different pature, being a
series of long choking sighs. When, however, the guction
p pe was again put into the water the ¢ngine recovered herself
aud the beat was as cluau a cut-off as.could be desired,
not ,a trace of throwing could be heard. The wood-
cut represents the original and the improved steam pis
ton  Also a 12in. cylinder and 12in. pump. The impr.cance
of this iaveation is not in its application for genera) pumping
purposes in factories, &c., where the work is reguaar and con.
stant, but for situatious where the work may suddealy vary
owing to the source of supply being pumpzd dry, or some_ac-
cident happening to the ri-zing main, Mining engimeers will
well understand what we mean, but thece are many situations
besides coal mines where the tank, pamp, or caisson, as the
case may be, is apt to be suddenly exhausted, and an ordinary
steam pump or a stea:n engine without an eficient governor
will run away. In the ordinary steam cngine this is preveanted
by the governor, but in this invention the object 1s gained
without increasing the number of workiog parts of the steam
pumo.~FEngineering.

TORPEDO EXPERIMENTS.
THE FIRST ‘“OBERON "’ EXPER'MENT

At Stokes Bay, on Thursday, Aug. 6th, took place, under the
direction of the special committee of which dic W, Jervois is
preeident, the first of a series of experiments whosc importance
as bearing on the question of the defence of our harbouss a5d
roadsteads can hardly be over-estimated. The Oberon,as most
of our readers are aware, has been long in preparation for a
course of attack by submarine mines, to be carried on uatit it
terminates in her destruction, the object being to test the effect
of such mines under various circumstances on the bottoms of
our men-of-war as at present constructed, and so to learn exactly
how to place our charges to the best advantage, ag woll as to
ascertain whut constitutes a bar which ships cannot cross with-
out being destroyed.

To carry this out the Oberon has been provided with sides
and bottom corresponding exactly to those of H.ALS. Hercules,
and also with a condenser taken from her Majesty's ship Oc-
tavia. The systemon which she is attacked, we need hardly sar,
is to begin with comparatively distant charges, and gradraily
to approach nearer to the vessel, carefully investigating the
effect in each case, 50 asto obtain the maximum amount of
information that can be afforded by so costly an experiment.
It has beendecided by the Torpedo and Obstructioa Commattee
to adopt tue charge of 500lb. of compressed gan-cotton, as
what we may call the normal one for the conditions most com-
monly occurring. It happens that the depth best suited to
give full effect to this charge is about 8 fathoms of water,
and this is about the depth most commoniy found in the pus-
sages to be defended. Five hunr'red prunds of gun-cottun, it
is to be borne in mind, correspond totwo thousaud pounds of
powder.
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On tho 5th ot August this charge was with considerablo
difficulty, owing to the rough weather, placed at about 100ft.
from the vessel's side on tho bo.tom at e depth of 8 fathoms
of water, its place beilng marked by a buoy-—unde Fig. 2. The
Oberon's circumstances were as follows :~Tho inlet and outlot
valves of her condensers were left open., Thoe Kingston valve
of her feed-pipo was closed, The water-lino was 2in. higher
than the top of her condenser. The original weight of her hull
before fitting her with special bottor was 590 tons—as now
fitted it is 920 tons. Her cables and condensers may be taken
as about 30 tons. Her starboard side has forty-four crusher
gauges—a a ¢, Fig. 2—fitted to it. Each crusher plston is 3
square incb in area, and behind it is a lend pellet hardoned
with antinony 4in. long and 1-12in. in sectioLal area. Over
cach side of the vessel were suspended by 2in. ropes 12ft,
long six 18-pounder shot, each fitted with a crusher gauge—
4%, in Fig 2—having a piston of smaller weight than thoso
of the Oberon crusher gauges, but in other respects similar.

The 600 1b. charge of gun-cotion in the mine was saturated
with fresh water in a gervice water-tight ivon case. Ignition
wasg effected by means of two Abel detonating fuzes, and placed
with two dry 9 oz. discs of cotton ina waterproof bag, We
believe we are correct in enying that the circuit used in previ-
ous experiments was employed in this case also; that is, a cir-
cuit was provided for testing, being constantly open, passing
from the test battery through tho fuzes in the mine, and out
through a copper earth-plate into the water, This circuithasa
point of great resistance at the fuze, and cannot act strongly
enough on the clectro-magnet to being the powerful firing
battery into action. This latter is brought into play, however,
in a service mine, either by a circuit-closer being tilted, which
opens a circuit momentarily where there is very little resis-
tance, and which, therefore, has strength enough to magne-
tise viu2 electro-magnet, or by the act of an operator on shore.
1t wag the iattar arrangement only that was applied on this
occasion.

The firing took place irom Fort Monkton, being directed by
Captain Abney, R.E., who generally performed this duty, so as
to bo able to armngo to tako an instantancous photograph of
the columa of water thrown up. On this occasion, wo believe,
two were got at successive instants with great snccess.

Fig. 1 shows a view of the column or water thrown up by the
explosion ofthe mine taken froma boat ¢ the same side of the
vessel, that is the starboard sid-, which was towards Fort
Monckton, Exceptthefact that the charge is a formidable one,
the test was not a very severe one. The greneral form of the
column of water is itgelf an indication of tke way in which a
submarine charge acts, Water is easily displaced, but it is in-
compressible ; hence any lateral explosion is rigidly resist-
ed, and a column of water driven upwards with very great vio-
lence, as shown in Fig, 1. Thus it 18 easy to scc that a vessel's
safety is more affected by the horizontal than the vertical dis-
tance from tho charge. It is also obvious thst the water above
& charge requires to be a certain depth in ecder to develope the
«2'l explosive power—this depth being, as we had ssid, about
8 fathuw:e 5T 50 1Y, of cotton.

Fig. 2 shows the horizontal d'etazce of the charce and the
position of the vessel, as wella~ & striug of half shells conwin-
ing Noble's crusher gauges ¢ ¢ ¢, at 23ft. distance horizontally
on the side of the chargs semote from the Uberon, these beiug
used in continvziion of & course of investigation of pressures
commenced Ly the Torpedo Committee 1n 1873. The general
form Jiwhe iron plate bottomn of the Oberon is also scen, ag well
a8 the condenser—d in Fig, 2—with which we have todo pre-
sently. At the moment of explosion the vessel would have to
sustain & violent lateral pressure commencing 1n the direction
of the arrow in Fig. 2, but as the gas became formed in large
volume, in a nearly horizontal direction there would be com-
paratively little tendency to move her, butshe would have to
play the part of and transmit the shock falling on the water
sbe digplaced. Failing in any way to do this, she would suffer
crushwg or injury in some form, It has long been suggested
that aweak spot in a vessel so placed was found in her valves
j 8ud condenger, for any form of pipe containing water would
[ bea means by which s blow would be rigidly transmitted to
| the extremity of such pipe. On this account the condenser and
valves were provided, and formed a prominent featare in the ar-
rangements. ‘A'ho result of the experiment showed how well
| grounded was sucha supposition. 'I'ne vessel scarcely seemed to
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cages and other solid matter being thrown ivto the air to adis-
tance of about 150 feet, judging from the time at which they fell
~—8. 6 sees. after explosion. On boarding and examining the
vessel sho was found to be leaking slightly from somo injury
inflicted on tho condenser, In no other respect had sho suffer.
ed geriously, The bull's-eyo on tho deck had been dislodged
upwards and the effects of a shock wero manifest throughout;
but little Injury appeared to be done generaily, aud the live
stock, consisting of shecp, fowls nud rabbits, were flourishmg.

Farther examination being impossible in the present con-
dition of the ship, she was ordered to be towed into dock
where she will no doubt have to be detained for a considerablo
time in order to enable a thorough investigation to be made.
The result, then, of this flest experiment, on the face of it,
must be held to be moro satisfactory to the engineer officers
than the naval officeraconcerned, for the explosion at the maxi-
mum distauce proposed hae found a weak place in tho vessel ;
and although such slight leaking to the casual obsorver did
not appear to be a very sovere penalty to pay for approaching
so near to a largo mine, yeta moment's thought will show
that the injury might be serious in the highest degree in a
vesgel really under steam. It is, in fact, impossible to say
whether such a shock or a very similaronc falling on a vessel,
might not disable her cagine,

Wo must not, however, go too fast; some plan may be do-
vised of saving the condensers from the blow. Condensers
themselves are an old subject of grief. We are not aware of the
peculiar features of the one in question, but trouble has been
caused by the desire to save money on condensers, and castings
have often been made in one that should have been soparate
and very carcfully performed. We are now speaking of mer-
chant vessels; if this be a fault with them, how much more
with the Royal Navy ? It would, indeed, be sad if our conden-
sers, like the heel of Achilles, rendered our supposed invulnera-
bility in other respects of no avail.—ZAe Engineer.

GLASS WOOL FOR FILTERING.

Our readers bavo no doubt heard of this new product of the
glass industry Till now it has been possible only to draw
out glass in threads of appreciablo thickness; but now, by
altering the composition of the glass mass, it has been foand
possible to spin it as fine as silk, end afterwards beat it
together like felt. From this substarce all sorts of ladies’
koicknacks are made, such as lace, feathers, and even hats,
and chemists also employ it for useful purposes. To put into
paper filters, for instance, especially when caustic and corro-
sive liquids are under manipulation, it is of great value,
for it prevents these substanecs coming into contact with the
paper and destroying them.

To the photographer, in this connection, this glass wool
would also be valuable; for how frequently is a glass bath
ruined from the fact that the filter paper which he has em-
ployed is not aftogether chemically pure! Ag u, no ir.on-
siderable quantity of silver solution is lost f.om EL.ing ab-
sorbed by filter paper afier repeated operations.

v tle glass wool pressed together, an? stuffed into the
up, - part of & funned, ~ill sullice ifor the filtraticn of many
silver baths ; and when at last the wool becomes dirty from
the accu—ulation of reduced silver and otuier impurities, then
& little strong nitric acid is pcured throrgh it, and this at
once dissolves and removes all solid matter. Washing out
with distilled water will then render the filter as useful as
over.

For the filtrations of other liquids the glass wool is equally
suitable, such as sulphuric acid, caustic potasa, chromic acid ;
indeed, in these cases it is without a rival, Its cost is rather
heavy, being as much as six shillings an ounce; but it must
be remembered that it is as light as feathers, and conseq uently
a quarterjof an ounce will last a very long time.

A SusstiTore For GrouND Grass~—~To half an ounce of
white, hard varnish add two ounces of methylated spirit.
Shake well up, and allow it to scttlo for an hour or two. Clean
very carefully the plate of glass, and coat with the varnish,
When dry, a semi-opaque film of exquisite fineness will beleft
ou the glass, which answers wall.

vibrate under the shock of explosion, though the cnormous co-
lumn of water rose go close to her, tixe solid wood forming.the
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PRINCIPLES OF SHOP MANIPULATION FOR EN-
GINEERING APPRENTICES, *

By Jony Ricuarps, M.E.
(Continued from page 50, vol 2.)
MOTIVE MACHINERY,

In this class belong steam engines, calotic or air cogines,
water wheels or water cogines, and wind wheels or pneumatic,
engines. These four types comprehend the motive power, as
it is termed, of the present day.

In considering these engines for motive power in a way to
best comprehend their nature, the firet view to be taken is
that they are all directed to the same end, and all deal with
the same kind of power, and, if possible, to avoid the impres-
sion of their beinyg different kinds of power, as the terms
usually employed scem to imply. For instance, we gpeak of
steam power, water power, or wind power; but power is the
same from whatever source derived, and these di-tinctions
merely indicate the different natural sources from which power
is derived.

Primarily, power ia the product of heat, and wherever force
aud motion ex'st, they can be traced to heat as the generating
clement, whether the medium through which the power is ob-
tained be by the expansion of water or gases, the gravity of
water, or the force of wind, heat will always be found as the
# prime source.

As steam engines constitute a great share of machinery
that is commonly met with, and as a class of machinery na-
turally epgrosses attention in propostion to its importance,
the study of mechanics generally begins with steam ma-
chinery. The subect of steamm power, aside from its me-
d chanical consideration, is one that may afford many useful
lessong, by tracing its bistory and its intiuence, not only upon
mechanical industry, but upon human interests generally.
The subject is often hinted at, and its importance conceded,
but no one has from statistical and other sources, so far as I
know, ventured to crtimate in a methodical way the changes
that can be traced directly and indirectly to steam power.

The steam engine is the most important, and in England
and America the best known among motive agents, The im-
prtance of steam contrasted with other sources of motive
power is not due to the cheapness of cost at which power is in
this way obtained, but for the reasons that the amount of
power produced can be controlled and adapted to the require-
ments of each case, while it can be produced without refer-
ence to local conditions, and in any place; the machinery cen
with its fuel and water, tho elements of its power, even be
moved from place to place, as in the case of machinery for
transporting pusposes, the locomotive not only supplying
power for its own transit, but carrying besides vast loads of
ll merchaudise. For manufucturing processes the main ad-
vantage of steam power rests in the fact that the power can be
taken to the material, and beside c.l r advauntages gained
thereby, is tho difference in weight and cost between trans-
porting the manufactured product and the raw material. In
the case of iron manufacture, for cxamplc, it would cost many
times as much to transport the ore and the fuel used in smelt-
iong, as it does to transport the manufactured iron; steam
power saves this difference, aud without steam power our pre-
sent iron trade would be impossible. In many kinds of manu-
factures the exhausted steam, or stcam drawn from the boilers,
is applied to reducing, cleansing, and softening materials, so
that even when other than steam power is employed, steamn
boilers and furnaces are necessary.

Economical reasons for the extended and gencral use of
steam as & power, begides those alrcady named, are to be found
in the fact that no other available element or substance can be
expanded to a given degree, at 50 small a cost as water, and
in tho fact that its temperature will not rise to a point that
will destroy the machincry for generating and using steam,
and further, in the very important property that steam pos-
sesses of protecting bv its lubricating propertics the frictional
sutfuces of pistons 8 valves, which it is impossiblo to keep
thoroughly oiled because of thetr inaccessibility and the high
temperacure.

_® Thais, and the succeoding articles undor the samo titlo, ware pub.
lished situltancousty in tho Journal of tuo Fraokhin fastituto, Phila-
delphia andn Enginooring.
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The stecam engine, in the sense in which tho term is here
employed, means not only steam asing machinery, but stcam-
generating machinery or plant; it includes tho engine proper,
with the boiler, mecnanisw: for feeding water to the boiler,
also for governing specd, with indicators and other details.

The apprentice must gnard against the too common impres-
sion that the cngine cylinder, plston, valves, and so on, are
the main parts of steam machinery, and that the boiler and
furnace ate only auxiliarics, The boiler is the soul of the
whole, the part where the power is gencrated, the cogrue
being merely an agent for transnitting power trom the boilec
to the work that is to be performed. This conclusion would,
of course, be reached by any ono iu reasoning about the
watter, and following it to a conclusion, but thse fact should,
as a primary conception, be fixed in the mind as a principle
of steam power.

When we look at a steam engine there are certain impres-
sions conveyed to the mind, and by these iwmpressions wo
are governed in a train of reflection tnat follows., We may
conceive of the cylinder and its details asa complute ma-
chine with independent functions, or we can conceive of it as
a mechanical device for transmitting force from the boiler,
and theso conceptions may be independent of, or «ven con-
trary to, specific knowledge that we at the samo time possess;
hence the mmportance of starting with a correct idea of the
boiler being, as we may say, ths base of stcam machinery.

As reading books of fiction sometimes expauds the mind,
and enables it to grasp great practical truths, so may a siudy
of theoretical principles enable us to comprehend the simplest
forms of mechanism, Even Humboldt and Agssiz resorted,
it is said, to imaginative speculations as a means of expanding
the mind.

In no other brauch of machinery has so much research,
and experiment been made during eighty years past as in
steam wmachinery, aud, strange to say, the greater part of this
research has been directed to the details of engines, and yet
there has been no improvement made during the tune that has
effected any constderable saving of heat or expense. The
steam engines of fifty years ago, considered as steam-using
machines, utilised neerly the same proportion of the cnergy
or power developed by the boiler as the most improved cu-
gines of modern construction—a fact that in itsclf indicates
that the engine is not the vital part of steam machinery
‘Phere is not the least doubt that if the efforts to improve
the steam engwe had been manly dirocted to economisng
heat and increasing the cvaporative power of boilers, much
more would have been accomplished. This remark. however,
does not apply to the pregent day, when the principles of
steam power are well un lerstood, and when heat is recognis-
cd ag the proper clement to deal with in attempts to econo-
mise in the cost of power.

There are, of course, various degrees of ecconomy in steam-
using 23 wetl as in steam.gonerating machinery, but so long
as the best steam macbinery only utiises one-teath or one-
twelfth of the beat that is represented in the fuel burned, it
is desirable to poiat out where improvementsiv such machi-
rery should begin.

With these remarks as to steam power in geoeral, T will
proceed to consider, in a very brief way, the principles upon
which steam engines operate. A cubic inch of water, by tak-
ing up a given amount of heat, is expanded to more than 500
cuvic inches of steam at a pressure of 45 1b. to the square
inch. Thiseatraordinary expaasion, if performed in a close
vessel, would exert & power 500 imes 8s great as would be
required to force the same quantity of water into the vessel
against this expansive pressure; in other words, the volume
of the water when put into the vessel would be but one five-
hundredth part of its volumo when it is allowed to esc:pe, and
this expansion, when confined in a steam boiler, exerts the
force that we term steam power. This expansive force or
power is through the meaans of the engine communicated and
applicd to different kinds of work where force and movement
arorequired. The water, like the cngine and the boiler, is
merely an agent through which the ¢nergy or power of heat
is applicd.

"This brings usagainto the original proposition that power
is heat, and heat is power, the two being convertible, and ac-
cording to modern svicnce, indestructiblo ; so that the power,
when used, must givo off its mechanical cquivalent of heat,
or heat wacen applied, duvelop its equivalent in power. 1f
the whole amount of heat represented in the fucl used for &
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steam engine could be utilised, the effect would be, as hefore
stated, from ten to fifteen times as great as it is in actual
practice, from which it must be inferred that a stecam engine
after all is a very imperfect machine for utilising heat. This
los8 arises from the fact that the heat cannot be directly nor
fully communicated to the water.

To store up and retain the water after it is expanded into
steam, a strong vessel, which wo term a boiler, is required,
aod all the heat that is imparted to the water has to pass
throuzh the plates of this boiler, which stand like a wall
between the heat and its work,

To summarise, we have the following propositions relating
to stram machinery.

1. The stcam engine is an agent for utilising the power of
heat aud applying it to ugeful purposes.

2. ‘I'he power of the beat isobtained by expanding waterin
a corfining vessel, and employing the force exerted by the
pressure thus obtaincd.

3. Tho power obtained 18 as the difterence of volume be-
tween the feed water when forced into the boiler, and the
volume of the steam that is drawn from the boiler, or as the
umount of heat taken up by the water.

4. The heat that may be utilised is what will pass through
the plates of the boiler, and is rarely more than two-thirds of
that which the fuel produces.

5. The boiler is the main part, where the power is generat.
ed, and the engine isbut an agent tor tiansmitting this power
to the work to be performed. .

6. Au engine even when well consiructed, utilises but a
small proportion of the powerdue to the heat transmitted from
the boiler, while the best constructed builer, as said, can
utilise a littlo over two-thirds of the heat represented in the
fuel.

7. The losses of power in a steam engine arise from the
heat carried off by the exhaust steaw, frota loss of beat by
radiation, and the friction of the moving parts,

8 By condensing the steam before it leaves the engine, so
that 1t 15 returned to the air aswater, and of the same volume
as when it entered the boiler, & gain is effected varying ac-
cording to the perfection of the arrangements employed.

These propositions celating to steam engine~, if remember-
ed and studied by apprentices in connexion with stcam ma.
chinery will lead to a reasoning about the principles, as well
as of the mechamism, and render the naturs of steam power
more casily understood. Eogines operating by means of hot
air, called calor:c engines, aud engines operated by gas, or
explosive substances, all operate substantially upon the same
general principles as the steam engine ; the greatest distinction
- being between those engines wherein generation of heat is by
the combustion of fuel - ud those wherein heat and expansion
are prodvced by chemivialaction,

With the exception of caloric or air enginces, hwever, there
is but alimited usc of any but steam e¢ngines for mo ive
power, and it may Le safoly assumed that the learner who
has mastered the general principles of the stecam engine will
find no great difliculty in analyring and understandiog sny
similar machinery acting from cxpansion due to heat, whether
air, gas, or explosive agents be employed. This miethod of
treating the subject of motive engines will no duubt be pre-
senting it in anew way, but it is merely beginning at an un.
usuul place, nothing moro. And the learner who commences
with first principles, instead of pistons, valves, connexions,
and bearings, will find in the end that he bas not only adopted
the true plan, but the shortest one to understanding steam
aad other expansive engines.

(Zo be continued.)

Curorar hydrate is made by passing chlorine gas into
alcohot of about 96 deg. for about twelve to fourteen days,
uptil it attains a gravity of 41 deg. B. The product is then
purificd by misture with an equal volume of sulphuric acid
and disiilling, 8 turge amount of hydrochloric adid being tbus
driven off. s he chlorat isthen itself distilled off, the product
15 again rectificd by distillation, water is auded to the distil-
late, and it is set aside to crystallise. As products. cthylene
and etbylidine chlorides are produced, which are purified by
fractional distillation, and also used as anmsthetics.
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KESTERTON'S BOILER.

We illustrato, on page 72, a novel and very simploe form of
steam boiler, designe  and patented by Mr. H. Kesterton, and
now being manufactured by Messrs. Thomas Piggott and Co.,
of Birmingham. As will b» seen from our engravings, this
boiler cousists only of a number of plain cylindrical barrels,
2 ft. 4 in.in diameter inside and 24 ft, long, these barrels
being usually made with wetded longitudinal seams, although
of course they may be made with a rivetted seam if preforred.
These barrals ave arranged, as sheowa, in groups of two each,
the two tubes or barrels forming each group being placed one
above the other, and being connected at six points in the
manuer shown by the enlarged section Fig. 4. From this
view and Fig, 1 it will be scen that each tube has six holes
cut in it, and that it is bulged or sct outwards at each hole in
such a mavner as to form a flat flanged surface capable of
being united to the corresponding surface of the adjoining
tube by an internal yivetted joint, The Hanging, or rather
bulging, of the tubes at the poiats of yunction is effec.ed by
hydraulic mchinery, which enables the work to be pc “armed
readily and accurately ; while the diameter of the tab  ls, as
will be scen, sofficiently great to give perfect access f+  per-
formiog the rivetting. The connection between the tubes is
altogether very substantial, and as simple as could be
desired.

The groups or pairs of tubes connected as wo have de-
scribed, are placed side by side to form the boiler, our en-
gravings showing a boiler composed ot three such units. The
firegrates are placed under the boiler at the front end, and the
products of combustion pass along under the boiler, then
returning to the front cod between the upper and lower tubes,
and fincily traversing the upper surface of the upper tubes on
their way to the chimnoy,

Ag will be seen from [Mig. 1, the vnits are set with an
inclination doweswards toward the back end, and at that end of
cach of tho lower tubes & mud collector is provided, these
mud collectors—which also serve as supports for the boiler—
being connected by pipes furmshed with a b.ow-off cock. The
feed water i8 delivered into the boi’er at the fropt end of the
upper tubes ag shown in Fig. 1. The steam is taken off at the
highest point, at the front end of the upper tubes, the three
groups being there connected to a cast-iron cross pipe which
forms the steam dome, and which carries the safety valve and
stop valve ag shown in Figs. 1 and 2. As showa by these
vicws, also, the sctting is closed at the front end by cast-iron
doors, on opening which access is at once obtained to the man-
holes provided at the front end of the tubes.

As we have already said, Mr. Kesterton's Loiler is of very
simple construction, while the nature of its parts gives great
facilities for transport and subsequent erection. Lts setting
is also very simple, an 1 altogether we regard the arrangement
as a very promising une, the performance of which in practice
we shall watch with some interest.

Tur Uses oF 1oR Soxrrowsr.—Some carcful cxperiments
have been made at Bauvgalore, says the Gardener's Chronicle,
during the past two yecars, in testing the value of tho Sun-
flower, Helianthus annuus,as & cultivated plant. Coloncl Boddam
who has made these cxperiments, reports that the seed used
has been impoited Giant Russian sccds, which are double
the size of ordinary country sved. Six pounds of these were
sown in drills one yard apart, on Avgust 29, 1873, and tho
plants were harvested from December 20, 1873, to January 1,
1874. They were 7 to 8ft. in heicht, cach beariag one large
head ; the largest of »ix taken from a plot of average growth
wasg 35 in, in circumference, weighed 3tb. and contained 1875
secds. The others ranged from 29 to 25in. in circumference,
averaging about 1 1b. in weight, and varying from 1000 to
1400 sceds. The leaves were sun.dricd and pounded, and re-
alised about 500 lb. of dry fodder, which, when used mixed
with mcal, bran, &c., is very good food for milch cows; it will,
moreover, keep goud for & long time. The seed, after being
husked, was converted into coarse m~al, wwhich was pressed for
the 0il—50 scers (about 1001b. avoir.) of the meal yiclding
three gallons of oil and 351b. of oil-cake. Colonel Boddam,
says that tho ompty sced heads and stalks make fine fucl,
which subsequently yiclds 10 cwi.of ashes very richin potash,
excellent manzre for coffeo and tobacco.
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THE NEW AFBICAN SEA,

The active mind of the French people seems to require con-
tinually sometbing grand or immense, on which to expend its
superabundant force. This holds good, seemingly, in mechin-
ical matters as well as in certain other respects. No sooner
is the Sucz caval an accomplished fact than other almost
equally great projects arc mooted and engaged in with avidity.
The last of these projects is that of the formation of a vast

inland sca in the northern part of Afiica. To the south of’

Tunis and Algeria there are in the desert great lagoons or
chotts, as they are called, the beds of which are onc hundred
feet and more below the surfaco of the Mediterranean. A
glance at the French map we reproduce on page 77 will show
the extent and position of these basing. It will be seen that
they extend eastwards to within 12 miles of the coast of
Tunis, at the Gulf of Gabes. At this point it is proposed to
admit the waters of the Mediterranean, which would flow in
and form an inland sea of a depth of about 150 feetin its
deepest parts. There seems to be little question of the prac.
ticability of this scheme, in the carrying out of which the
experience in the Suez capal operations will be of great ser-
vice. The cost of the whole work, including ceual, dykes
picrs, harbours and the cxpropriation of certain sases ig es.
timated at about four million dollars. The money for tho
preliminary surveys has aiready been granted and operations
will begin at once. The sdvantages to be derived from the
creation of the sea will mainly cot :lst, at first, of more unin-

and the introduction of civilizationand commerco into the heart
of Africa. In the second plazo it is expected that the phe-
nomenon which foltowed the opening of the Suez canal—the
formation of clouds and & rainfall hitherto ungnown—will
also be experionced in this cage, and tha® thus tho extent of
cultivable land in Tanis and Algeria will be continually cx-
tended and the climate improved in a corresponding degree,
Such are some of the results anticipated, On the other band
there are not wauting those who predict failure and all kinds
of curious results. It has been predicted, among other mis-
chiefs, that such an inland sea, would put an end to the hot
winds from Africa by which the Swiss glaciers ave melted, and
hence that Switzerland would return to the Arvctic condition
of the great ice age. Then, too, it has been said, with more
show of reason, that this sea will expose a vast surface of eva-
poration to the sun's rays; aud that as tho loss of water can
only be replaced by the sea through the canal, the end of the
whole operation will be the formation of a thick crust of salt
at the bottom, whereby all navigation will be stopped ina
short time, and willions will have been spent to create a
gigantic salt pit, and nothing more. It is, however extremely
likely that the project will be at once carried into operation ;
and if as may fairly be expected, rain and vegetation follow,
streams of iresh water will fluw in from a fruitful country
around and thus remove the most cogent argoment against
the succdss of the scheme,

SPONTANEQUS COMBUSTION.

Every summer during the hottest periods there occur a
number of conflagrations the origin of which is involved in
mystery, but which is generally connected in some way or
other in our minds with the atmospheric heat. A writerina
recent number of an English scientific paper ascribes the oc-
currence of many of these fires to spontaneous combustion.
That this is really the cause is rendered more probable by the
fact that these conflagrations occur for the most part in mills
aud in such places as contain quantities of matter containing
a certain amount of grease, as in the case of steamboats carry-
ing bales of wool, of dirty rags, &c.

In the Report of the British Association meeting of 1873 is
a paper, which was read by Mr. Galletly, detailing a series of
experiments which he had carried out for the purpose of ascer-
taining the heating action of various oils when present in
cotton waste. According to his results, spontancous combus-
tion took place in cotton waste, soaked with olive oil, when
submitted to a temperature of about 120 deg. to 130 deg. Fahr.,
in the course of a six hours’ experiment. The Government
inspector, Major Majendie, remarked recently on these experi-
ments that these facts illustrate the grave and urgent
character of the risk which exists when oiled cotton waste is
deposited, even in very small quantities, and for a very short
time, in moderately clevatéd temperatures—such temperatures
as cxist in the majority of factories, in the ncighbourhiood ot
o steam pipe, or under cxposure to the sun's rays.”

‘The subject, however, does not seem to be very thoroughly

understood as yet, cases existing of the continual transport of '

hundreds of tons of oil soaked cotton during the past 30 years
without the slightest symptom of heating, except in the case
of their becoming damped by rain, in which case tho cotton
has frequently to be unpacked and exposed to the air to cool
down. Constant ventilation by frequent turning seems to be

the only reliable remedy where substances of this nature are

terrupted intercourse with the fruitful parts of the interior, | concerned.
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A singular causo of firc may bo traced to the glass of which
the windows of warchousee is made. In the old-fashioned
kind the ® punty * mark is found. This formsa ¢ouble convex
lens, which, concentrating the rays of the sun, constitutes a
burning glass. That fire should occur from such causes can
be no matter of surprise, Water bottles exposed to the sun's
rays have sometimes similarly caused fires in private houses
by concentrating the heat rays on dressing-table covers, &c.

THE ENGLISH CHANNEL TUNNEL.

‘I'bis great underiaking which bas, for so meny years, been
looked upon alternately as chimerical and as about to be ac-
complished, agaiu shows symptoms of vitality. T he moviag
spirit, on the present occasion, is M. Lavalley, an engincer in-
timately connected with the success of the Sucz Canal. Sup-
porting bim are such men as Messrs, Michel Chevalier, Leon
say, Rothschild and others. The intercsted partics are ready
to undertake the work on their own responsibility ; they will
be content with a concession of thirty years instead of tho cus-
tomary ninety-nine and are prepared to expend a large sum on
preliminary investigations. The work will bea tunnel proper
the cost of which is estimated at le-s than £10,000,000 by the
French engineers and at almost double that by the English.

" 1t is suggested that the work should be done partly by France

and partly by England, and that to induce the two countries to
press on this undertaking encrgetically there should be a bonus
for the one which work's the fastest. The 4,000,000 francs
forming the preliminary capital arc nearly all, it is said, sub-.
scribed.  The French Railway du Nord will advance 1,000,000
francs, and Baron Rothschild 500,000 francs. It ishoped that
Baron Lionel de Rothschild will subscribe the samo sum. Mr,
Ferdinand Duval offers 50,000 francs for the City of Paris;
MAM. Leon Say, Chevalier, and Lavalley are each engaged to
supply 25,000 francs.

‘The im nense and constantly increasing trade and passenger
traffic between England and the continent bas long demanded
improved facilities. These are now about to be afforded to
some extent by the now chaunel stecamers of Bessemer and
Dicoy, but even these will hardly satisfy the present age and
there scems but little doubt but that the chanuel will be ac.
tually bound with rails of iron in the present decade.

Ono of the most ingenious plans ever suggested for carryinga
railway from England to France was that brought forward some
ten years ago by Mr. Chalmers, a citizen of Montreal. He pro-
posed to construct a huge circular tube of iron somewhat anal-
ogous to the tubes of the Victoria Bridge. The tube was to
be built in sections and these floated out to their destinations
as completed, sunk and joined together under water. The
whole tube was t0 be carefully braced throughout and would
afford & double track. The main difficulty, in a practical point
of view, w s tho ventilation. To effect this it was proposed
to build three towers in the channel, one from the centre of the
tube and two others at equal distances from the centre to either
thore. Tho towers were to ack os vo  sting shafts, constant
fires being kept up at the base of cach. Mr. Chalmers went to
Englaund and France and personally and encergetically advocat-
od his scheme; but the amount of capital demanded, some
£40,000,000 deterred capitalists from risking the enterprise.
The probable oxpense and risk, however, grow less, now, year
by year as experionce is gained in other great engineering
works. The profits too,in caso of success would bo so very
great that tho temptation to cmbark in this enterprize is by
no means small, A carefol estimate made, at the time of.the

Chalmersschems, on the then existing rate of traffic showed that
12 per cent might safoly bo expected on tho enormous capital
demanded. The traflic has since greatly increascd nnd if the
work can bo doue now for £20,000,000 thore scems to be no
reason wby it shonld not be st about at once.

The French arrangements for observing the rapidly ap.
proaching transit are stated to be of a very perfect nature.
The instruments furnished are at least equal, in power, accu-
racy, and cage of manipulation to those of tho best equipped
contestants in this scientific struggle and thoe Freoch press

expresses its unbounded confidence in theability of their prac- '

tical astronomers. The pavilion and instruments reprogented
ou page 80 are those intended for Yokohama. Simular appara-
tus will be sent to the other five stations occupied by the
French observers.

THE TIME LOCK.

This isa new double chronometer bank lock attachment,
comprising two independent clock movements Theso clock
movements control a bolt in such a manner that it is released
at any particular time, ranging from one to forty-eight hours,
previous to which the safe cannot be opened. The two move-
ments are employed in order that one should prove effective
in case the other should stop, it being very improbable that
two movements of this character should both stop during the
interval from the locking of the safe to the time desired for
opening it, and to which the movcments have been set upon
leaving the safe. When the time has arrived for opening the
safe the bolt is released. The safe may then be opened at any
time until the movements are sgain set. The attachment is
not designed to be used by itself, but in connection with other
locks. It is placed on the imside of any vault or safe door
siready in use, without making a hole through the same, or
disturbing the other locks or bolt work, & vacant space of 10
inches wide by 6 inches, and 14 inches in height being all that
is required for its attachments,

It is evident that this attachment is proof against pick-
locks, as, even if the lock should be picked, punched, or blown
off by explosive compounds, the attachment, which is distinct
and independent of the lock, stiil remains and keeps the bolts
of the door scctre until the hour for openiog arrives. There
have, of late, been several cases recorded where the cashier or
custodian of funds has been seized by masked burglars, and
compelled, through ifear of his life, to relinguish the key, or
reveal the combination upon which the safe has becn previously
locked. By this means some cxtensive robberies have been
perpetrated. With such an attachment as this in use, such
robberies would be absolutely impossible, as the knowledge of
the combination would not avail to open the safe, the cashier
himself being unable to vpen it until the proper time. Robbeties
have been perpetrated also by surreptitiously obtaining com-
binations, several cases of this kind having occaurred of late.
Itwould seem, therefore, that this lock is an absolute guarantee
of the impossibility of opening a safc either by inside or out-~
sido parties, except at the proper time and under the proper
surroundings.

The manufacturer, Messrs. Sargent and Greenleaf, of Ro-
chester, New York State, claim that it affords a perfect and
thoroughly reliable protection against burglary of any descrip-
tion, when it is attached to an otherwise barglar-pro f safe or
vauit. A catch controls the combination, Two wheels ac-
tuate it at the proper time, being numbered from zero up to 48
in two-hour divisions. Indexes at the top of these wheels
guide the setting, which consists simaply in placing them so
that the number of hours which shall elapse from the time of
closing the safe to its openiug shall be indicated by the figures
under tho pointers. In one of the arms of cach of these wheels
is fixed a pin, which, at the proper time, engages a tappet arm
whici, projects horizontally from the pivoted catch.

The practical character and the efficiency of this device,
says an Awmerican coatemporary, sccm so apparont as tu ex-
cite wonder that it has not sooner been applied and generally
adopted,

i
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STATUE OF JACQUES-OARTIER.

This handsome statue has been offcred by the sculptor, M.
Rochet, of Paris, to the Corporation of Montreal, on the condi-
tion that tho city should pay the cost of casting and the artist's
travelling expenses—in all about $5,000. The offer is now
under consideration by the Road Committee. The statue is to
be of bronze, and will measure twelve feet in height, Seven
years ago M Rochet, who is, we understand, a descendant of
Jacques Cartier, made the same offer to the corporation, but it

was declined.

PROPOSED CITY HALL, CHICAGO.

Avxoruzr destructive firec has brought Chicago again under
notice, but if they burn down there theyalso build up. The
amount of building that has been done therc within the last
two years f8 almost past belief, and new buildings are stiil
everywhere in progress. In 1873 designs for a new court-house
ang city hall were submitted in competition, and we were led
to illusttate oue ui them as the most approved design which
in reality was not so. The design actually selected for execu-
tion we illustrate in our present number. It was designed by
f Mr. Thomas Tilley, architect.

Mr Tilley designates the form presented by his plan as that
of & 4 Compound Greek Cross " The whole square, bounded by
Randolph-street on the north, Washington-street on the south,
N La Salle-strect on the west, and Clark strect on the oart, will
N be occapied, the wings belng at tig)it angles frum each arm of
N the figure. In the clevation two orders of architectute aro
B presented from basement to sccond story, the Ruman-Done,
and above the Composite Tue columas iu euch case aio two
R stories in height, wilk fitting corpiees.

N  Ornamentstion in the fuiu ot statue< tu basrelief is placel
Nupon the corners. The entraices are four in number, situated
st each corner. Massive steps leat to vach vntmas v, termina
Rting in a portico sustained 'y siztcen columans of the cum yusite
order. A hall-way leads directly to the great rotuuda which is a
Q) featare in the plan. Tho crown of the dome will be 275 ft
N frem the ground, and an unbroken view can be had from the ro-
N tunda. In the dome will be an 1llominated clock, and crowning

Ji to be useful in the whole city. Upon each wing will Lo placed
a smaller dome of iron, to relieve the sameness which wounld

? story and 64 ft. by 150 ft. in size, surmounted with a wide gal-
N lery. Theshape and size of the building preclude th- possibility
of & courtyard, and light is given to the various offices, halls,

vaults are ranged around the rotunda, and are easily accossible,
The details of the building are carefully claborated. The
architect recommends the use of limestune, sandstone, irun,
and such other materials as are fireproof.

N
N
N A NEW MOTOR.

According to the laws of the mechanical theory of heat, any
difference of heat may be employed for pruduction of mechan-
ical work. If a cold body, then, be situated in air that is
N hotter, the passage of heat to it should be capable of giving
mechanical work. The soiution of this problem (¢ays the
English Mechanic) M. Enrico Bernardi, an Italian physicist,
has recently sought to realize in the following way .

Two similar giags balls are connected together by a thin
glass tube, the ends of the tube passing into the balls buiny
bent at a right engle. Onc ball contains a small tube, by
which ether can be poured into the apparatus, the ether 18
brorght to boilizg, and, when all air has be-n cxpelled, this
small tube is closed by fusing. Tbe quantity of cther in-

fourths of ono ball At the middle of the connecting tube is

N which the system can turn. Whene the ether is equally
divided between the two balls, the apparatus is ia unstable
equilibrium. The bearings for the axis are supported on the

P which the turning eystem passes. The casc is filled with
water, into which the balls dip alternately on their being
turned round the axis. Each ball i covered with a very fine
voiluo It is easy to seo that thie apparatus will take a gee-saw
motion,

N the dome will be the watch-tower and fire-bell, in & position |

otherwise be noticeable. The public bhall will be in the third |

corridor-, and rooms by the diagonal forin of the building The y

cloeed in the system should be such as to fill about three i

o fixed a pleco through which passes & metallic axis, round |

cover of a rectangular case, an In this cover is a shit tatoukh |
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Owing to the unsiable cquilibrium of the systom, one of the
balts, A, siuke, and all the cthor flows into it, while the rest
of tho spaco ls filled with tho vepor. The ball, 4, is then in
water, the ball, B, ln alr. Hereupon tho moisture on the sur-

THE CANADIAN PATENT OFFICE RECORD

PHOSPHOR-BRONZE AXLE BEARINGS,

When two bodies are rubbed against each other (under
equul pressure, and at equal velooity), the harder they are, the

faro of B beging tu cvaporate, aud tho ball 18 8o cooled that! greator is tho amount of heat generated, or on tho other hand,

the vaper within condunsus, frum the ball, A, more ether is |
ovaporated, and {t is Lundensed 1n B, till st length B contains
more cther than A, aud sinks, whilo A rises; and the same
process s repeated. This sve-saw motion lasts as long as
'I:\l“l';n is water In tho vase to molsten the surface of the under
a

T ——

1t would be rather troublesomo to utilize this thermo-motor | to

see-saw mechanically; and Mr. Boernardi has, therefore,
preferred ta alter the apparstus in tho following way : The
two balls of the abuve deseribed system aro connected by a
tube, the ends of whivh are bent round (at right angles) to
oppasite sides  Thruo such systoms are formed into & sort !
of wheel, the middle points of the six balls and the tube

being in one planv. This wheel 18 supported at its axis, on

the cover of & rcetangular case, in such & way that, in its!
rolation, it 1 always Lalf within the case and half in tho air

‘The balls are cuy ored us bufure, and so much water is poured
into the case that, in turning tho wheel, one ball is always
immersed. By giving the wheel a turn, it can be set in con-
tinuovs rotation, and, with a sultable arrangement of pulleys,
it can be made to ralso & weight, or do other work.

Such a thermo-motor wheel has, for two months, been
working a clock in Mr. Burnardi s Inboratory. The balls have
a diameter of 0 78 inch , the distanco of the middle poiunts of
two opposite balls is 3.1 fnches, and the quantity of ether in
each system fills threo fauitus of a ball. The clock main-
tained in motion by this wheol consumes, in 24 hours, 0 2 of
o foot pound. The water iovel is, by a special arrangement,
kept constant.  Mr, Bernardi has had his see-saw working for
three months without its becoming necessary to renew the
water or clean tho balls. He has calculated the quantity of
heat which is removed by this apparatus from tho surround-
ings. There was an aversge of 60 sce-saw motions in 24
hours ‘This was found to be equal to 0.12 of a foot pound,
o;- al;{out balf tho wurk consumed in the same time by the
clock.

DRILL.GRINDING MACHINE,

Wo illustrate on pages 84 & 85, from Engineering, a vory handy
littlo machine designed nnd constructed by Messrs, William
Sellers and Co, of Philadelphia, and which deserves to be
widely known and used. The machine In question is ono for
grinding drillg, and to obtain tho best results from it, should
be placed in the charge of a man whose duty it should be to
grind the drills for all the drilling machines in the establish-
ment, ti men io charge of these machines returning the drills
to the grinder whon worn, and receiving sharpened ones in
exchange. The machine ig so simple that but a very brief
description of it will be necessary.

It consists, ag will be seen, of a bed or frame carrying a
spindle provided with fast and loose pulleys and driven ata
speed of about 500 revolutions per minule, there also being on
this spindle a larger pulley from whicha gut driving band
passes to a groved pulley on a smaller spindle, carrying an

emery wheel, 8s shown in Figs, 1 and 2. This last-mentioned |

spindle is capable of being moved longitudinally by means of
the small handlo shown and when thus sbifted the emery
wheel passes over the edge of the drill to be ground. The
spindle on which the emery wheel is mounted is, as will be
seen, carried by en arm which is hinged on the main spindle,
and which can bo rajsed or lowered by means of & screw, 50 as
to feed the emery wheol up to its work as wear of the wheel
takes place.

As wi_ll be seen from Figs. 1 and 3, drill to be ground is
held at its shank ond by a chuck similar to that in which it
would bo held in tbo drilling maghine, while its catting end is
gecured between jaws which are brooght together by a right
and left-handed screw, and which support 1t close to the edges
operated on by the emery whoel, It will bo scen from Fig. 3
that the dpll ls.hold in such a position as to insare the cutting
edges or lips being cut to a uniform and proper angle. In our
engravings a twist drill is shown as being ground, but the
machine can grind fly drills equally well, Altogether the
tool is very neatly designed, and is, as we have said, a very

usefal one, and d=sorves to be widely used,

e ————————— )

the greater the difforence of hardness botween the two bodies
rubbed against each othor, tho less is the heat produced. In
tho latter case the harder body is more heated than tho softer,
if of equal size 1, for instance, glass is rubbed agaiust cuik,
the heating is a8 7 to 1 (tho copper being heated seven times
hotter than the cork); if copper is rubbed against cork, as 4

1.
The ideal of a bearlng which would wear little would ve one
made of tho same material as the axle revolving in it, if there
Lad not to be taken into consideration the wearing of tho axle
itself and tho heating A bearing made of the softest matortai,
in which an axle of the hardest material rovolves, would be
the ideal of a bearing which does not heat, and does not cut
the axle, if tho wear of the bearing, and deformation by pres.
sure, otc., had not to be taken into cousideration.

In practice tho best medium must be found which

1. Does not cut the axle,

2. Wears (in itself) as little as possible, and consequently
requires a minimum of lubricatjon.
. 3. (})oes rot heat, even in caso lubrication should bo neg-
ected,

4. Ts capabloof resisting any possible shock withoutchang-
ing its form, or breaking,
Some railway companies desire to use few bearings, at the

expense of many axles and much lubricant-~(the consump.

tion of lubricant is always in proportion to the wear of the
axle on the bearing—and therefore use bearings containing
from 17 to 20 per cent of tin and 83 to 80 per cent of copper,
which alloy, undoubtedly, is too hard, and mustattack theaxle,
ag has been shown on mauny railways. Other ratlway com.-
panies use alloys of lead with more or less antimony, which
certainly do not attack the axles, but require much lubricant,
and wear out vesy fast. A great number of railway compan.
ies in Germeny take refuge inthe go-called white metal, whach,
if of proper composition, appears cheap, but in the long run
certainly is the most expeunsive,

a8 woll as the so-called load composition bearings of lead and
antimony ; for it is impossible to give these alloys a hardaess
approaching that of the revolving axle without rendering thom
brittle If an alloy is used sufficiently hard to avoid great wear,
these bearings will heat much and are very brittle,

On most of the English, Belgian, German, French, and par-
ticularly on American railvoads, white metal, and especiatly
lead composition, bearings are little used, and this with good
reason ; for what wonld becoms, for instance, of a white metat
bearing on an American railroad, where the bearings are
subjected not only to heavy loads, but where-they have to
travel thousands of miles on rails belonging to other com-
panies, and therefore are not much looked after.

Gun metal bearings, alloys of tin and copper, are not often

bomogencous, with exception of the alloy of 17 to 18 per cent

of copper, which is the most trustworthy alloy of tin and cop-
per. In alloys containing a lower percentage of tin, the lat-
ter segregates in the form of tin spots, when the alloy oools
slowly All other compositions in ase for bearings, such as 12
to 17 per cent of tin and 88 to 83 per cent of copper; do not
make homogencous bearings, unless they are cast in chill
molds, which in practice is impossible, This heterogeneity of
gun metal bearings is dangerous, as it produces gapping, and
thereby a rapid wear This specific quality of gun metal bear-
inge (to grip) istheoretically easily explained: In cooling, the
softer metal (composed of from 7 to 10 per cent of tin and
93 to 50 per cent of copper), being the less fusible, sets first,
forming the skeleton of the i)earing » later, the very hard and
brittle alloy, containing 17 to 18 per cent of tin and 83 to
82 per cent of copper, sets and fills the pores of the softer
skeleton. The particles of the harder alloy are easily torn
away by the axle if the bearing is not sufficiently lubricated,

and these tear the skeleton composed of the softer alloy ; this .

I have frequently observed at rolling mills where the beanags
were not sufficiently lubricated, and where particles in the form
of small flakes peel off.

A good bearing which answers all purposes must not be |
homogeneous, but must consist of & sttong and tough skeleton, :

the hardness of which nearly equals that of the axle, in order
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to resist shocks without deformation, and tho pores of this
gheleton must be filled with the soft metal or alloy.

The noater the bardness of the skeloton approaches the bard-
aess of the axle, the better the buaring will resist the pree-
sure vt shochs, and the sufter the metal filling the pures, the
better the bearing is in very respect. Such bearings aro now
made by melting two ou more alloys of different hardness and
fusibility tugether, in such propurtivus that necossarily a se-
paration into two alloys of definite composition takes place in
cooling.

Phogphor-bronze bearings consist of a uniform skeleton ot
very *ough phusphor-bronze, the hardness of which may bo
easily tegulated to equal the hardness of tho axle, while the
puass are filled with a soft alloy of lead and tin.

Su. L & phosphur-bronzy bearing may therefore be considered
as having its wouring surface compused of a great number of
small buarings f gery suft metal oncased in the tough aud
strong metal which™ equals the hardness of the uxle, on the
planud bearing surface this molciular disposition canaot be
Jetete ] by the naked cye, but, if cxamined with & magnify-
ing glass, tho truth of the above will at once be seen. Another
practical proof can bo given by exposing such bearings toa
dull red heat, when tho soft alloy will sweat out, and the hard,
spongy, skeleton-like mass remains,

In this consist the grcat advantages of phosphor-bronze
Learings, which is proved wherever tested , fur while the axle
partly runs on a very soft metal and thus obviates heating,
even if not sufliciently lubricated, the barder part of the bear-
ing, its skeleton, does not allow of wear taking place,and as
the bardness is arranged to equal the hardness of the axlo,
wear i8 redaced to Its very minimum,

ON MORTABR.*
By Mr. Granax Syita.

In buildings and structures mortar is employed as the agent
for causing the stones, bricks, and othet materials used in con-
struction to adhere together, also to fill any crevices and irre-
gularities in bedding them, Its use for these purposes is of
the remotest antiquity, we read of slime being used in build-
ing the Tower of Babel, and asphalte in the construction of
the walls of Babylon,and it is found from an analysis of mortar
taken from the pyramids of Chceops that the Egyptians em-
ployed lime and sand almost in exactly the same proportions
that we now do, and even the careful uirections given by
Vitruvius in the fifteenth centuiy were carried out until the
more modern regearches of Vicat.

The remarks in this paper will be confined to the treatment
of mortar formed by the admixture of lime with sand and other
ingredients , and as it is the authot’s opinivn that a fow facts
obtained from actual practice are of much more value than
any number of individual opinions which he might offcr, he
will, by the kind permission of Mr. Geoige Fosbery Lynter —
member of the In titution, and Eugineer-in-Chief to the Mer-
sey Pocks and Harbour Board—endeavour to base this paper
on data nbtained whilst studying the methud carried out by
that gentleman at Liverpool.

The limestone, wLich has been here employed for the past
forty years in carrying out the most extensive hydrzulic works,
is obtained lrom quarries situate in the Halkin Mountaius,
Flint-hire, snd is that ordinarily used in Lancas sire, Cheshire,
the West of England, and Wales.

Tt is f~und by an analysis by Dr. Musprat of Liverpool to be
composed of 75 pe. cent, of*substances soluble in aitric and
hydrochloric acids, and 25 pet cent. of those ipsoluble, The
goluble substances are :.—Carbonate of lime. 7 20 per cent.,
carbonate of magnesia, 1 3 per cent. , proto-carbonate of iron,
30 per cent |, sulphide of iron, 1 0 per cent., alkalies, 0 7 per
cent  Those inscluble are :—Silicio acid 20-0 per cent,, alu-
mina 3-5 per cent. ; sesquioxide of iron, &c., 11 per cent. ,
watcr and carbonaceous matter, 0 4 per cent,

. The limestone, in order to expel carbonic acid, is calcined
in kiing, on plan oval 18ft. by 12ft, and 20ft. in height from
the fircbars, which dimengions give a .apacity of 3,400 cubic
feet The interior is lined with firebr’ ;ks, and the usval dome
top is here dispensed with; three su- . kilns are built into one
rectangular ¢ nstruction of rubble work, each of which is pro-
vided with a hoist for the purpose of lifting the limestone and
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fuel to tho summit of the structvre when filling the kiln. The
chargiog is done in the followingy manner .—A fow shavings
are placed on the fire.bars, upun ruich is spread a layer of
coke about 6in, in thickness, limest ne is then thrown in until
a thickness of 1ft. Luin, or 2ft, is attained. This s followed by
another layor of voke, and 80 on alturnate layers of coke and
stone until the top of the kiln {8 reacaed, the layers of stone
gradually increasiog in thickness to 2. 61n. at the top, with
the exception of the uppermost, whtch, owing to its being ex-
posed to the atmogphero, is made only 9in or 12i1a. When
completely charged, the shaviugs are lighted aud tho whole
allowed to burn for six or seven days, &8 vxperience waay dicect,
after which timo not a trace of the coke i8 perceptible,
fire-bars are then withdrawn and tho burnt lime raked out of
the aperture thus formed on to the floor of an adjuining shed,
where it is claked with water, and produces a lime of moder-
ate whitences, after which, owing to the irregular siz0 of the
stones put into the kiln, it is occasionally found that some of
the stones are not gutlicivatly burnt, When this happens they
are picked out and reburat, but by care 1n having the stones
reduced to about the same size in the first instance this is of
seldom occurrence,

In burniiglimecare mustalways be taken not to reach too high
a temperature, a3, owir g to the fluxing properties of the lime,
tho silica and alumina would combine and form a species of
glass. The stone. should also bo broken to a cumparatively
small size, in order that the heat may more readily penetrato
to their interior, and thus effect a saving in fuel. The amouat
of limestone put into the kiln is 113 tons of 1930 bushels.and
the requisite smount of coko is 143 tons. This produces 75
tons or 1170 bushels of burnt lime, which, with 164 tons of
water necessary to elake this quantity, yields 98 tons of slaked
lime or 3411 bushels From these quantities it will be seen
that the slaked lime has nearly three times the volume of the
burnt lime which produced it, and that its weight is nearly 9
per cent, mors than that of the burnt lime and water together,
Limestones, when calcined, produce rich hmes, hydraulic
limes, and cements, ltich himes ate produced fiom stunes con-
sisting almost wholly of carbonate of lime, such as chalk. They
slake freely, and during this proct 8s augment from two avd a
balf to three and a half times in volume. These harden sle.wly
in air and not at all in watir, and the mortar formed frem them
is liable to be affected by changes in the atmusphero, Bydran-
lic ime is obtalucd from stones coutaining 5 per cent 10 30
per cent. of silicates and s metimes magne.ia  These do not
slake frecly, give oft little heat, and will harden slowly uader
water. Sou.e stunes, containivg 40 per cent to 60 per «ent, of
silicates, produce cements which do not slake, but whicl,
when grouud and mixed with water, will set 10 a1z or water
a fuw minutes. The agency to which mortars owe their power
of setting is not generally understood, but it is commonly con-
sidercd that this activn in nich himes isdue to the cvaporation
of water and the gradual absorption of carbonic actd from the
atmosphere, thus torming a crystallised carbonate of lime. In
hydraulic hmes 1t is believed that the setting takes place from
& chemical uniun of the lime with the silica and alamina, thus
forming an inesoluble crystalised double ilicate, without
which mortars, placed in positions where air cannot penctrate,
would never harden, The author therefore considers that the
quantity of carbunic acid gas in the atmosphere being limited
will to tom. extent account for the slow sctting of rich limes,
and as the atmosphere cannot pen trate to a groat extent 1ato
thick walls and masses of concrets, 1t would be unadvisable to
use fur these purpuses augthing bnt hydraulic limes or cement,
tor the hardeniog of which the influence of the atmosphere is
comparatively un.mportant  From the analysis of the Halkin
limestone, it will be seen that the components producing s-t-
ting and indurating under water exist to the extent of 25 per
cent., and being evenly distributed through its entire mass,

roduce a8 mortar most favourable to the formation of an in-
soluble crystallised double silicate. To obtain goad mortar, as
much depends on the character of the ingredients and the
manner of mizing them as on the goudness of the lime itself,
It does not necessarily follow that because a lime is good that
the yua ity of the mortar will bo good also. The best lime
«ver burnt would be spoilt by the custom common among some
builders—to mix with it alluvial soil and rabbisn taken from
the foundation pits of intended buildings. The cand should
be hard, sharp, gritty, and, for cngineering purjoses, not too
fine; it should be perfectly free from all organic matter, and
with no particular smell. Good sand for mortar may be rubbed

-
The

=

e



(Jape, 1874,

THE CANADIAN PATENT OFFICE RECORD

BERNARDI'S THERMO-MOTOBR.

Fig.1.

DRILL-GRINDING MACHINE,




June, 1874.)

AND MECHANIOS' MAGAZINE.

85

"ENIBOVR ORIGNIYD~ITI¥Q

‘3811




86

THE CANADIAN PATENT OFFICE RECORD

{June, 1874,

————

between the hands without sofling them. Tho water should
also bo free from all organic mattor, and on thieaccount should
never be taken from stagnant ponds. The presence of salt in
sand and water is not found to impalir the ultimate strength
of mnat martars, neverthelees it causes the work to ¢ niteate,”
or, as it is commonly termed, ¢ galpotre,” which consists of
white frothy blotchies appearing on the fuce of the structure
Tt aleo renders the mortar liable to moisture, and for these
reasons should never be present in mortar intonded for
architectural purposes, although far dork walls and sea
works it may gonerally be used with advantage and ecuno-
my.
Sand is used to iucrease the resistance of mortar ‘o crushing,
to lessen the amount of shrinking, and to rednce the bulk of
the more costly materin, lime  Water is the agent by which
a8 combination 18 eﬂectcd. aund, as sand dneg not inereass in
volume by moisture, it necessarily follows that no more of
the aqueous element should be employed than is absolutely
neceesary to fill the interstices between the sand, and render
tho whole into a paste convenlent for use, and the greater
strictness with which this is adhered to the more compact and
durablo will Le the mortar  The moitar made fiom the Hal.
kin lime is mostly employed on tte Mersey Dock Ertate in the
construction of duck and river walls, for which purposes it s
always mixed with salt and water and sea.rand, 7The lime,
within one to four days after being slaked, i3 taken to the mc -
tar mills, which are cast 1ron circular pans 7ft. in diameter,
caused to revolve by suitable spur gearing at the rate of twenty
revolutions a minute, In each pan are placed two rolling
stones 4ft 6in. in diameter. There are fourteen such mills to
ea. h set of theee kilns, which are driven by an engine of 60
indicated Lorsc-power, and it is generally calculat d that one
mi} requires 33-torse power to work it, &3 the mills are sel-
itvm sll working at the »ame time, The engine before men-
tioned is fuund adequate to drive the m s, Iift the stone and
fuel 10 the top of the kilug, and to pump from an adjacent
do k the r-quired quantity of water for mixing the mortar.
The pans of the mills ar. pr.vided with false bottoms, in order
that they mny be replaced when worn out, the ave.rage life of
thess being about three moutbs. In mixing the mortar the
lime 1s first ground in the mills in a dry state for three min-
utes, and the sand is then added, and after five muutes from
the commencement the water is turned on, and as the necess-
ary quantity is gaused by the tap, it is allowed to tun the
whole time, which, for the ordinary mortar, is about thirty
minutes; the quantity made at each mill in this time is &
quarter of acubic vard, Insome cases the amouat is actaally
measured in order to asceriain if the men are making their
full quantity. One mau hag to carry from an adjoining shed
sufficient lime, sanrl, and ashes to make five cubic vards of
mortar in g day, for which he is paid 3s. 6d. The ordinary
mortar used in the construction of rubble masonry for dock
walls ismixed by volume in the following proportious :—One
part slaked lime, two pacts sand, and ope third of a part smithy
ashes, And the proportions for that used 1n brickwork are:
One slaked lime, vne sand, and one srithy ashes. For the
sake of convenience, in laying before you the experimental
results obtained by these compositions, the author will term
them respectively * masons murtar” and bricklayers' mortar*
1n practice the ingredients are not measured, as it is found
that three average spades of lime, sand, or ashes are equiva-
lent to one bushcl. The mode of testing pursued was as fol.
lows - Bricks, the quality of which will be described in each
individual case, were acourately cut to 43in. in width ; these
were in sll cases thorougbly wetted, aud bedded crossways,
with & mortar joint 5-16in. thick and 4}in. by ¢hn, giviog a
testing area of 18 square inches. On the same arriving for
testing, which, uunless otherwise mentioned, was in every ia-
stance 168 days, or six lubar months, stirrups were passed
round the ends of the bricks, two of these were attached to &
beam, and onthe remaining two was hung a bucket, into which
perfectly dry sand was allowed to run from a hopper, the door
of which was immediately closed when the joint parted ; the
bucket and sand were then weighed, and this was taken to be
the breaking weight of the specimen, In order to ascertain
the difference which would exiss1a practice from the employ-
ment of bricks of various texture, two qualities were experi-
mented upon, namely, common bricks, similar although slight-
1y harder than those known about London as ¢ ordinary
stocks,” and fire-bricks, very hard and much the same as Staff-
fordshire blue brichs.  The “masons’ mortar,” with common

——

bricke, broke with 4961b, with fire-bricks 4331b. The * brick.
layers’ mortar," with common bricke, 640 1b,, with five-bricks,
5161b, 'These arc the average results of threo experiments in
each instance, from which it would appear that soft pornue
bricks are preferable for work savjected in any way to a ten.
sile strain. It being the author's inpressjon that mortar
when used in a structure would bear a greates test, owing to the
compression caused by the weight of thesuperincumbent mass,
rome rcsults were obtained by subjecting the samples, twenty-
four hours after being bedded, to a pressure of 561b, and ol
lowing this up with an additional 661b every day until dcwt.
was placed upon each  The * mngans' mortar " under these
counditions, with commou bricks, hrake with 6831b., with fir.-
bricks, 403lb. Thw « bricklayers® mortar,” with common bricks,
3121b, ; with firebricks, 4231b  ‘I'hese are not average tesults,
ono expenimeat only having been made with each, The first
instance is the only cage in which the author's theory holds
good,,the remalining three cases being considerably below the
respective averages of 433,6101b before mentioned  ‘This may
be sccounted for, a3 tbe author fears that in placing on the
weights the mortar was disturbed after having partially set, in
which case it will never bind together a second time  In the
cage of mortar remixed with water six days after the first nax.
ing, it was found thut with common bricks the ** masons’ mr.
tar’ broke with 4321v , against 4961b. obtained with tho same
mortar when first mixed ; the # bricklayers’ mortar” broke
with 4401b, against 6101b., the advantago is thus shown of
using mortar when first mixed

The importance of the admixture of ashes with mortar to
be atmospherically dried will be shown by the following re.
sults ;—The bricklayers’ mortar with common bricks aftec a
lapseof 84 days broke with 5701b. ; where sand was substituted
in the place of ashes, that is, when the proportions wers one
slaked lime, two sand, and no ashes, it only required 257 1b to
tear asunder the bricks, ‘I'hese are the averages of three ex-
perimente. This is, no doubt, attributable to the ashes being
porous; they thus allow greater facilities for the absorption of
carbonic acid from the atmosphero. By testing with a Michell's
lever cement tr-sting machine; one of which is now before you,
brickettes having a testing section of 1} by 1} = 2 25 square
mches, the average result of three ¢xperiments was found to
be 2481b, which will compare very favourably with the resuits
obtained by Mr Grant with Portland cement mixed in the
proportion of three of sand to one of cement, which broke
with an average of 270lb. From the foregoing it will beseen
that nothing like these high results can be depended wpon in
actual practice, as the maximum breaking weight with bricks
and mortar was 7801b, or 43 3lb, to tho square inch . against
110lb. obtained by brenking brickettes. Although no exper-
imental tests have be n made with this mortar of any great
age, slill, from the pulling down of old work 1t may with con.
fidence be asgerted that it fully complies with the old Scotch
rhyme— .

* When a hundred years are past and gane,
Then good mortar grows into stane.’”

On the Mersey Dock estate every stone and brick ia properly
bedded, jointe 1, and covered with mortar and ¢ grout,” which
is simply the morta: reduced by water to a proper consistency.
It is poured over the work, and penetrates into tba body of the
masonry, thus filling all cavitivs and assisting to kecp the
work moist during 1ts progress, thereby producing an even
settlement. It may be well to mention that this work is nut
done by contract, in which cage the author considers so free a
use of «* grout ” would not be advisable, as probably it would be
made to perform imperfectly what ought to be done thoroughly
with mortar. When using bricks they are in all eases muist.
ened, as, if set dry or warm, the mortar would be robled by
absorption of the necessary moisture for its proper hardening,
From practice it is found that a cubic yard of rubble work con-
tains one.tuird and brickwork one-fourth of & cubic yard of
mortar. The paper was concluded by a few remarks on the
gelenitic patent process of mixing mortar, the practical maan.
ager of the company beins present to explain the methol,
which, owing to his absence this evening, the author has
thought it well to omit.

Tug whole production of the precious metals throughout the
world during 1873 is cstimated to have been worth neatly
220,000,070 dollars.

———
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SCIENTIFIC NEWS.

M. Lasorus states, in Les Mondes, that the disagreeablo rasp- |
ing tono peculiar to some violing may be avolded by placing a |
small strip of wax on the upper portion of the bridge. Tho
gotes arc immediately rendered sweot and soft, and can be
suited to the car by regulating the size of the piece of wax.

A Frexcu journal connected with the motal trade gives the,
foluwing curious estimato or the value of a piece of iron cost.
fng in its rough state 1f, after being employed for different
manufacturcs Made intoa horseshoe it is worth 3f. , fnto agris
.ultural implements, 4f. , forge! into ornaments, 451. , convert-
«d into necedles, 75f.,into atcel buttons, 9500f, , employed as ,
polished steel for decorative purposes, 2000f. , and made into
+hirt studs, 90001,

Tag Bulletin Thérapeutique says that in order to nse old and
worn out pieces of india-rubber scraps left from factories, man-
utacturers having casy conscieuces, wech tho material first in
a solution of subcarbonate of soda ot vutash, and then, when
dry, pulveriso between cylinders. This powder, placed layer by
layer between sheots of new rubber and heated to a certain de-
gree, f~~ms a homogencous mass, in which the fraud cannot be
detected The mixture is, however, weak in tenacity and elas-
ticity, and is unfit for surgical use, while dangerous for belting
or otl.>r industrial employments,

G. T. Eberts, in the Pharmacist, says that the methods and
suggestions for powdering camphor and retainiong this refrac- ]
1 tory body its powdered state, have not alone been numer-

! ous but curious. '
Glycerine is the simplest and most efficiont substance to keep

l camphor in a finely divided state. Take camphor 5 ounces, '

!

acohol 5 fl. drachm. Glycerine, 1 fl, drachm. Mix the
glycerino with the alcohiol and triturato it with the camphor
unti! reduced to a fine powder.

Prosressur Bacne, in his coast survey roports, meations that |
the tides of the United States are divisible 1nto threo distinct
classes. ‘Those on the Atlantic coast are of the ordinary type
cbling and flowing twice in twenty-four hours,and haviog but
mederate difference in  height between two successive high or
iow waters, one occurring beforcand the other after noon, Those
on the Pacific coast also ebb and flow twice in twenty-four
hours, but the morning and the evening tides vary considera.
bly in height. The intervals also between successive high and
| low waters may be very unequal. The irrcgularities _re due to

the moon's declination, ag, when the moon travels to the north
of the equator, the vertex of the tide wave follows her, giving
the highest point of one tide in the northern, and the ighest
point of the opposite tide in the southern, hemisphere. Henco,
when tho moon is in northern declination, the tide at any place
in the northern hemisphere caused by her upper transit will
be higher than that caused by her lower transit, This variation
in the heights is called the diurnal irregularity, and has a
period of one lunar day.

Rer dyes must neither colour soap and water nor lime water,
nor mnust they themselves become yellow or brown after boil- ¢
ing This test shows the presence or absence of Brazil wood, |
archil, eaftlowver, sandal wood, and tue aniline colours. Yellow
dyes must stand being botled with alcohol, water, and iime |
water. The most stable yellow is madder yellow ; the least |
stable are anatto and turmeric . frustic is rather better. Blue
dyes m» st not colour alcohol reddish, nor must they decompose ]
on boiling with hydrochloric acid. The best purple colours are
composed of indigo and cochineal, or purpurine. The former
test applies also to them. Orange dyes must colour neither
water nor alcobol on boiling , green, neither alcohol nor hy-
drochloric ¢.id. Brown dyes must not lose their colour on
standing with alcohol, or on boiling with water. If black co-
lours have abasis of indigo they turn greenish or blus on boil-
ing with sodium carbonate , if the dye be pure gall nuts, 1t
turng brown, If the material changes to red on boiling with
hydrochloric acid, the colouring matter is logwood without a
basis of indigo, and is not durable. 1f it changes to blue, indi-
80 is present,

The Scientific American calls attention to a curious problem
which some one has found in a work published many years
ago, and which is as follows:— ¢ A man at the centre ofa
circle 600 yards in diameter starts in pursuit of a horse run-

ing round its circumferenco at the mte of ono mile in two

minutes ; theimnn goes at the rate of one mils in six minutes,
and runs directly towards thie hurse in whatover wrection ho
may be. Required tho distance each will run beforo the
man catches tho horse, and what figure tho man wid des-
cribe.” Perhaps gome of our realors may attempt a svlutico.

Arvoys or Tix.~The number of alloys into which tin entors
is legion, Tlu alone is not adaptud tv moking castings, but,
added in small quantitics to other metals, give them hard-
ness. A fow of ita most important alloys are given belew, to-
gothier with tho usual proportions .~Britannin metals average
nino parts tin aund ono part antimony , pewter, sis parts tin
and one part antimony, with various other mutals, as lismuih,
copper, lead, zinc, soft soldur, equal parts of lead and tin,
two parts tin, and one of lead, or ono part tin and two of lead.
Tho less lead it contains the lower its me'ting point will be.
Bronze consists of copper and tin, or copper, tin, and ziac; the
chief varieties are bell metal, gun metal, and statuary metal.
Ordinary belt metal consists of seventy-cight parts copper and
twenty-cight of tin; gun metal of ninety parts of copper and
nine of tin; the statuary bronze used ia the statue of Louis
XIV,, at Paris, mnado in 1699, cousists of copper, 91'40; zine,
563 ; tin, 1-70 ; lead, 1-37, An alloy of tin and mercury has long
been in usc for mirrors,

It may interest somo of our readers who reside near tho sea-
coast to learn that there is considerable commercial value in
tho common sea-weeds which are thrown up so abundantly on
the shore. In addition to their uses as & manure and for
packing, quantities are now converted into artificial ebony.
The process consists in first treating the plants for two hours
with dilute sulphuric acid, then drying and grinding them up
To sixty parts of this proéuct. five parts of liquid glue, hive
parts of guttapercha, and two and a ha f parts of indiarubber
are to be added, the latter two being first dissolved in naphtha.
Afterwards ten parts of coal-tar, five parts of pulverised sul-
phu, aad five parts of pulverived resin are added, and the
whole heated to about 300 deg. Falir. When covled, a mass
is obtained which in colour, hardness, and capacity for re-
ceiving a polish, resembles ¢buny, and is much cheaper. Tuis
material iz now actually made on a large scale, and used for
nearly all the purposes 12 which cbony can by applicd.

CrysTaLLISED GLAgs.—Some curious specimens of crystallised
glass were lately sent to M. Peligot by M. Viclean, director of
a glass fuctory at Blangy, which wero taken from a furnace
which had been for some time out of use. These crystals
differed completely, both in aspect and in mode of formation,
from all the specimens of devitrified glass heretofore examined
by M. Peligot. They were well developed prisms, twenty to
thirty millimeters in length, and recalled in appearance crys-
tals of sulphur and of bismuth crystallised liom fusion. Their
analysis threw some light upon the obscure question of devi-
trification. While certain chemists maintain that this result
is nothing but the separation in crystals of a definite silicate
in the midst of the vitreous mags—a true segregation—others
affirm that devitrification is 8 simple molecular change, in
which the eudee mass of the glass ciystallises, & phenvmenon
analugous to the chaoge by which arsenious oxide becomes
opaque. Puligot’s analysis of these Blanzy crystals supported
the furmer hypothesis, by shuwing that the crystallised portions
differed in composition frum the original glass. Thev con-
tained no sodium, but bhad an oxcess of magnesium, cucres-
ponding to the pyroxene group. The crystals were attered by
exposure to the air. They fused at a much higher temperatu-o
than the normal glass out of which they came. M. Peligot
called the attention of the Academy to the large amount of
magnesium present, suggesting its aguncy in the transforma-
tion.

M. Du Moncel has recently been experiinenting on electrical
transmission thrcugh wood. His results are given in Comptrs
Rendus, of 6th inst. Prisms of various kinds of wood wero
inserted between two platinam plates, which were n & circunt,
and could be pressed towards each uther. The cffect of heat-
ing and drying the wood was also studied. M. Du Moncel
considers that the relative conductivity of wood is due, in
great part, if not wholly, to moisture absorbed through its
pores. The effect of pressure was greatly to increase the
conductivity, the two surfaces superposed being then brought
into closer contact.
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HORIZONTAL ENGINE WITH BADINGER'S VALVE GEAR.

HORIZONTAL ENGINE.

We illustrate, on theso two pages, a small borizontal engire
constructed by the Maschinen and Waggonbaufabriks Actien
Gesclischaft, in Simmering, late H. D. Schmidt, and which is
utted with valves and valve gear arrapged r:pon a system in-
vent d by Professor Radinger, of Vicana,

About the engine itself we nced pot say much. The bed-
plate i carricd along underneath the pistor and connecting
rods; the gui fe plate and the plummer block are cast with it.

valves, snd by this means alters the cut-off in a way anslogous
to that in which it is altered by the common right and Ieft-
handed screw arrangement for flat valves. The other valves
are in shape not unlike the exhaust valves of a Corliss engine
—that is to say, they fill up raore than half the chamber in
which they rotate; each one governs the cxbaust from one
end of the cylinder. Fig 3 shows tho relative position of the
valves in plan, and the manner in which the ports are ar-
ranged.

The bevel pinion on the end of the horizontal spindle gives

The cylinder is not overbu..g, but is supported by a substantial | motion in opposito directions (seoFigs. 3 and 4) to two bovel
foot, which is made scparate, we presume, on account of the ! wheels. The upper wheel is fast to a bush, which forms the

complexity of the cylinder casting.
Tho valves are three in numb. r, and are arranged on threo

lower end of the induction valve. Tho lower wheol is keyod
ou to a spindle, which passes right up through ti  valves,
perfectly nnattached to anything, uatil at the top it forms

parallel vertical spindles, the whole of them deriviag a con-
tinuous revolving motion from a horizontal shaft driven from | the spindla of the governor. There is & slot in the governor
the crankshaft by spur gearing, the proportions of which are | spindle, near its upper end, and a cross picce, which is con-
so arrapged that all the valves have the same angular velocity nected at ach end to the pins in the sliding bush of the
as the crankshaft, that is, that they rotate revolution for revo- | governor, passes through this slot. Betweon the governor
Tution with the engine. The centre valve is double, consisting § spindlc and the slidivg bush there is another bush, which,
of two cones rovolving one within the other in oppnsite direc- ’ being carried downwetds (in several piecon), is rigidly con.
tions. ‘The outer cone governs the stcam admission, and may | nected with the cxpanstos valve. This intermediate bush
therefore be called the induction valve , the tuncr cone governs | has a slot on cach side, through which the cross picce above
tbe cut-off, and may bo called the cxpansion valve. The | referred to pasaes; these slots are placed spirally, however, at
governor i so arranged, as will shortly be_scen, that tho mo- 1 & small angle to the vertical. The expansion valve isdriven
tion of tho balls alters the rclative positions of theso two | by the pressure of the cross picce against the sides of theso

i
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HORIZONTAL ENGINE WITH BADINGERS VALVE GEAR.

slots, and therefore its rotation corresponds exactly with that
of the governor spindle.

consequence of the oblique sluts just mentioned, the expan-
sion valve receives a small apgular motion relatively to the
governor spindle. We know that the angular motion of the
induction valve is equal and opposite to that of the spiadle,
and therefore it is obvious that as long as the expansion valve
moves exactly with the gpindle, the cut off must slways take
place at the same time But by the action of the governor
just described the relative positions of the expansion valve
and tho gpi die can be altered, and consequently the precise
point in_the revolutlon of the induction valve at which the
edge of its openng passea the cdye of tho expansion valve,
1 other words, the precise point at which the cut-off takes
place, 18 altered also, thus leaving the cut-off entirely undet
the control of the governor Tho governor itself is of the or-
dinary type; it is connected with an index (Figs. 1 and 1),
which shows at any moment the degreo of expension at waich
the engine is worklng. Tho two exhaust valves are driven by
spur zearing from a wheel fixed upon the bush of the induc-
ton valve. Upon tho top cover of the centre valve chest,
which is made 1n halves, is cast a bracket, which supports an
elaberately constructed nut, by means of which tho induction

Wheo, however, the governor balis ,
move out or in, the cross picce 15 raisid or lowered, aund in

and (X ausi o valves can bo adjusted verticaliy relatively to
cach othier, and relatively to the seat in which the former
worhs, in tlus way it 15 intended that the wear should be
taken up. Th- lower end of the governor spindle is carried
in an adjustable sucket bearing, so that whoenever the wear
on tho valves renders it necessary to bring thom down a little,
the governor spindle may boe lowered too, otherwise the action
of the governor would be rendered less perfect.

Prufessor Radinger's system of valves and valve gear is cer-
tainly ingeaious, it is quite correct in theory, and has been
v. ry «arefully worked out. By mesuns of it the engive will
have & cunstant lead, aa cxpasusion accarately controlled by-.
the guvernor, a very quick cut-off, and points of rtelcaso and
comyression cntirely independent of lead or cat-off—all of
them matters of considerable importance. It cannot boe denied,
however, that the apparatus by which these advantages are
gained is complicated and oxpensive, will require careful at-
tention, and is asvkivard to take to pieces. Un these accounts
we are afraid it will not como into general use, certainly not
for ongines so emall as the present, whero evon if a large
percentage of saviog in fuel is possible, the money value of
this saving is still insignificant.

The engine is well made and beautifully finished, though
withoutsuperfluous polishing. Tho cylinder is 265 millimetres
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(10 43 in ) diameter, and €30 millimetrcs (24-8 in.) Tho ordin-
ury cut-off ig 33 of the stroke, variable from 1 to 6 by the

|

open air. When the glue is about three parts dry, itis re.
moved to lofte, where, in the course of some wocks or months,

governor. The working stenm pressure is intended to be 60 | the hardening is completed. But as the surfaces of the cakis

Ib. per square inch, and the revolutions 65 per minute.—En-
yineering.

GLUE.

Glue is a highly useful and important substance, and its
manufacture is carricd on upon a large scale, as follows -—
The paringsof hides, and pelts from th2 tanners and furciers,
and the chippings of hides, hoof, horns, fuet or calves, cows,
sheep, pigs, and various mcembranes, are the substances from
which it is extracted 1n Britain. These are first placed in a
limne-pit, and when sufficiently steeped, they are carried in
bagkets to a stream of water and washed, after which they are
placed on hurdles to drv Whatever lime remains adhering
to them is converted into chalk by the action of the air ; and
though lime would be injurious to the after processes, yet the
presence ot a small portion of chalk is immat rial.

Tue picces having been thus cleaned, the next process is the
extraction of the gelatine from them by boiling. Wor this
purpose, they are placed in a widc-mouthed bag or net, made
of rope, and rpread open within a large iron cauldron A light
framung of iron within the cauldron prevents the bag from
sticking toits sides. Water is then added, and gradully
brought to the boiling point; as the animal substances sink,
freeh quantitics are added, the whole being occasionally
H stirred up and pressed down with poles. The state of the

——

substances is tested by occasionally taking out a portien, and
setting it aside tocool ; if a clear mass ot jelly be produced,
the boiling has been sufficient. ‘I'he mouth of the bag is then
closcd by means of votds, and the bag is slowly hoisted by

machincry until it vests against, or partly coilsavound, a beamn

immediately over the cauldron, which helps to press out the

liquid. In this state, it is left to drain, Meanwhile the con-
tents of the cauldron, if not strong cnough for glue, can be
further evaporated by continuing toapply heat. The contents
of the bag are boiled a sccond and a third time for making
size, and when the solutions are tov weak for either glue or
size, th y are ceonumieally used 1ustead of water. The last
remaining refuse is suld for manure. *Thug, every portion of
animal substance is turned tv profitable use,

The gluein the cauldron, when thick enough, is drawn off
into a vessel called a setthing-back, and maintained at a tem-
perature which wall keep 1t liquid.  This gives time for the
deposition of solid inapurities, and for further clarification by
the addstion of such fining substances as the manufacturer
may ptefer. The glue is then run off into wooden coolers
about six fect lung, onv fout brond, and two feet deep. Here
1t becomes a firm jelly, which is cut out by a spade into
square vakes, each  cake being deposited in a  sort of wooden
box, open in teveral slits or divisions to the back. The glue
is cutinto slides Ly passing a brass wire, attached to a kind of
bow, along the slits, These shees are placed upon nets (the
warks of which are secen on the dry glu-), and stretchead on
wooden frames, and are thus removed to the glue-makers
ficld, where they are placed in piles, with proper intervals for
the admission of air, each pile being roofed in as a protect on
from the weather, 1he glue is turned two or three times o
day, aud fur tuls purpose the root 1s lifted off the pile, and the
uppurmost frame placed on the ground. Tho cakes are turned
onc by one, and then the second frame s lifted off aud placed
on the first.  1he operation 1s thus repeated until a new pile
is formed near the spot wherc tho old ono stood, when the
roof is teplaced.

During thedrying, the glue is more likely to receive injury
than at any other period. In very warm weather, the cakes
arc lisble to becomo so soft asto lose all shape and upite
with the frames or they may ¢ven melt entirely, and flow
away. A thunderstorm sometimes prevents a wholo field of
glue from hardening, winle a thick fog may make it all
mouldy. A briek deying wind inay barden it so suddenly as
to render it unsightly and unfit for the market. A hard frost,
by freczing the water in the glue, may cause it to crack in all
directions, renderivg remelting necessary.  Thus the manu-
facture has many vicissitudes to suffer, and can only be pro-
fitably and convenicntly carried on in temperato and equable
weather. Tho drying, however, is not entirely finished in tho

—
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betome mouldy and soiled, it is at length necessary to sconr
them with 8 scrubbiog-brush and hot water, and sct them up
to drain.- They are then finally dried off in a stove-room at
an clevated temperature, which, when they are once solid,
only serves to harden and improve them, .

Afierstove-diying, the glue is fit for tho market, where it
judged of by its strong dark colour, and freedom from cloudy
or black spots when held to the light. The better sorts of
glue are transp rent, especially the thin cakes of the balisbury
glue, which are of a clear amber colour. The best glue swells
without melting when immersed in cold water, and renews its
former size on drying. The method of softening it for use 1s
to break it into smail pieces, soak twenty-four hours i cold
water, and then melt slowly over a fire with frequent stirring,
When prepared in this way it cools down into a stiff jelly,
which requires only a little warming to fit it for use. Glue
must not be used in o freezing temperature.

A strong compound of glue is made by infusing common
glue in small picces with 1singlass in sperits of wine, just sufh-
cient to cover the mixture, Heatis then cautiously appliud,
and when melted, powdered chalk 1s added, making the
whole of an opaque white, A strong glue, which will resist
water, i8 also obtained by adding balf a poun: of common is
toglass to two gquarts of skimmed milk, and evaporating the
mixture to a proper consistency  Ifgelatine, which has ben
swelled 10 cold water, be immersod m linseed-oil and heated,
it dissolves and forms a glue of remarkable tenacity, which
when once dry, perfectly resists damp. Ordinary glus may
thus dbe dissolved, and a small quantity of red lead, in powder,
added.

It appears from the ohservations of Mr. Sihatlenmaan, a
glue-maker, that fresh glue dries much more readily than
glue that has been once or twice melted; and that dry glue
steeped in cold water absorbs different quantities of water ac.
cording to the quality of the glue; and the proportion of
water 80 absorbed may be used as test of tho quality of the
glue.

It appears that fresh glue containg water of composition, or
water more intimately united with the glue than water nuxed
with it in the process of melting, which admits of bvauwy
readily di-engaged by evaporativn. The cumbined water of
dry glue disappears in the course of successive wmeltings and
soltcifications to which glue is subjected.  Gluein thin plates
is usually of better quality than thick oncs, even when made
with the same kind of gelatine, because thethin plates admit
of a more complete dry:ng than the thick. In applying M.
Schattcunmann’s test, dry glue is mmmersed for twenty-four
hours in water at the tenperature of about 69¢ Fahr. A
jelly will thus be formed, the qualities of which will fascly
represent those of the glue. For example. the finest ordinary
glue, or that made from white bones, absorbg twelve tunes
its weight of water in twenty-four hours, so that & plate
weighing three grammes produces thirty-nine of fine elastic
jelly. Glue from dark bones absorbs nine times its weightof
water, and produces not quite so fine a jelly. The ordinary
gluo of Alsace or of Germauy, made from animal refuse,
absords five times its weight ot water, producing a soft browa
jelly, without elasticity and consistence, and falling to preces
when handled. The common glue of Boulogne absorbs theee
and a half times ils wcight of water.

Well-dried gluo is much less hygrometric than badly made
glues, or those made of inferior matenials., lhe Jatter are
liable to putrefaction, The water of composition secms to be
injurious to the strongth of glue, which increases m propor-
tion to its dryncss.

Glue or gelatine has lately been applied, with great success,
to tho formation of moulds for castings. The difficultics at-
tending the use of sand, clay, plaster of Varg, wax, &c. in
forming moulds for casting, are very great whero the objects
tobo repeated are complicated in form. About the begin-
ning of the present century the Uermans antroduced the use
of glue for making moulds, which was not employed in this
country until about the year 1826, when Mr. Douglas Fox
used it totase casts from his aunatomical preparations, calea-
reous concretions, vegetable preparations, &c., and in order
to glvo yreater clasticity to tho moulds so obtained, and to
keep them in a fit state for use duriog along period, homixed
treacle with tho glue; thig, howerver, was found to discolour
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the surfaco of all whito bodies, and its application being
limited by this objection, the plan was abandoned.

About the year 1844, attention was again called to the sup-
ject by the producticn in TFrance or a serics of casts in
imitation of ivory ; and about 1846 the Socicty of Arts, Lon-
don, offered a prize which was awaided to Mr. Franchi for
his specimens of casting in plaster composition in imitation
of 1vory. Atthe timo the award was made the nature of the,
material used by him was not known; but it has since'
proved to be pure gelatine, and owing to the skilful use of
his material some exquisite clectrotype casts deposited in the
tieological Museum were obtained from objects greatly under
cost Mr. Franchi has since found that he can obtiin
from a gelatine mould a cast in gelatine in relief without |
losing any of the sharpness of the original. Thie has cnnplcd
him toapply objectr xiodelled on flat surfaces to cylindrical
bodies, thus saving the labour and expense of modelling. One
great advantage of gelatine moulds is, that casts without
svams can be taken from them,

Diamond Cement, or white fish-glue, is made of isinglass ,
dissolved in dilute spirits of wine or common gin. The two
are mixed in a bottle loosely corked, and gently simmered in
a vessel containing boiling water; inabout an hour the isin-
glass will be dissolved, aud ready for use. When cold, it
should be an opaque, milk-white hard jelly; it is remelted 4
by immersion in warm water, but the cork should be at the
same time loosened. After a time a little sp.rit should be,
added to replacethat lost by evaporation.— The Boston Cabiret
Maker,

DOMINION.

Tusre arc now in Nova Scotia 47 establishments for canning |
lobsters.

Tne Lowmsburg, C. B., telegraph line will be open for busi-
ness in a few days.

Mg, Trercu's party of surveyors left Victoria on the 14th
Avgust, 1o survey a line from Hope to Burrard Inlet.

A ¢anty from Toronto has recently been at Devil g Creeh
looking for minerals. They took back several specimens of
iron ure, and also some very fine speciaacns of marble.

Tug total shipping of Prince Edward Island on 31st De-
cember, 1873, comprised 280 vessels, registering 38,914 tons,
Since the 18t of April, 1874, there have been built in the
I-land and registered at Charlottetown 23 vessels of 4,217 tons,
and re-registered 18 vessels ¢f 935 tons.

Tug Sackville Fost says :—The Marine and Fisheries depart- |
ment is active in 1mproving the shores of Albert County. |
Buoys are being anchored at Five Fathom Hole aud!
at other places along the shore for the protection of mariners. |
‘The steam whistle on Cape Enrage wul be in operation in a |
few days. The building and machinery cost about $5,000.

Tue Sackville Post speaks ia favourable terms of the result
of Mr. Hickman’s explorations and discoveries at East Spring- !
hill. It says.—* The stams are apparently regular, without
fault or breakage, and, althvugh small at first, have 1nereased
in size to such an extent as to lead to the behef that Last,
Springhill will develope into one of the most prouuctive
di tricts in the conntry. IProfessor Selwyn, Chicf of the Geolo-
giwal Survey of Canada, who has lately been wisiting the coal

. areas of Cumber, gives a flattering opinion as to the value,

of Mr. Hickman's di:coveries. We trust that the fullest ex-
pectations of those interested in it will be realized, beeause an. ¢
other Springhill means more wealth, more population and
more prosperity for this portion of Canada.

Joist ror Pipgs.—The following is said to bo a German
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RAILWAY MATLERS,

Ax Ohio lady, Mrs J. R. Carson, is superintendent of the
Toledo, Wabash and Western Railroad.

Purtuax Carg w Itany.—A fifteen years contract has been
definitely closed at Milan, Italy, for putting Pullman palace
cars on all trains and lines in Upper Italy. This covers the
great routes of pleasure travel via the northern lakes,

Tae British steatner ‘T'agus is now faking on board, at the
Jersey City wharf, opposite New York, ten large locomotives,
built at the Grant locomotive works, Paterson, N.J. They
are for a Russian railway and are to be delivered at Taganrog,
on the Sva of Azof They are said to be splendid examples of
American mechanism,

Frr cu Ratnway Cars.—Some of the double deck cars which
are quite common upon French roads, exhibit a most ex-
traordin: ii, ~mall proportion of dea ) weight. Oue on exhibi.
tion at Vicnna, .." h a capacity of 90 persons, weighed only 11.
75 tons  Freight cars weighing but 10,000 1be. carry 20,uvu ot
cven as much as 30,000 pounds.

Tur abandonment by the Russian Government of M. de
Lesseps’ railway project, for the connection of Itussia with
India by a line through Taorkestan, is annmounced. Tho
Government now favours & line ¢.mmunicating with China
through Central Asia,

A rrorosar has been made to construct a tunuel through
Mout Blanc. It comes from M. Ernest Stamm, an Alsatian en-
gineer, and is intended to make a connection between France
and Italy independent of Swiss territory. It is said not to be
attended by greater diflicultics than was the Mont Cenis tun-
nel.

Tur completion of the iron bridge over the Saco river at
Biddeford, Maine, affords, says the dmerican Manufacturer, an
admirable example of the American system of building iron
bridges—that of interchangeable parts and pin connections—
as runtrasted with the system of wonnection with nvets.  Lho
bridge was built by the Phenixville Brndge Lompany, and
completed ready fur traflic within forty days from the date of
the order, at which time the iron Iay in the form of puddle bar
‘The bridge has three spans of 133ft. each, aud two spans of
100£t, cach, costiug about 4v,000 dols,

Tue first locomotive that ran on a railroad in America was
imported from Englind by the Delaware and Hudson Canal
Company ; wasordered in Evgland by Horatio Allen, assistant
engineer ; was shipped from Liverpool, April 3, 1829, on board
the packet ship John Jay ; arrived in New York 17th of May,
1829 ; was sent up the niver to Rondout, and arrived the 4th of
July 1829 ; from thence was transported by canal and acnived at
Honnesdale, July 23, 1929 ; on the 8th of August made the trial
trip. This locomotive was built at Stourbridge, and the boiler
is now in usc at Carbondale, Penpsylvania,

THe Detroit Free I’ress of recent datesays .  Three or four
nights agn, after a freight train on the Detroit and Milwaukee
Road had left the junction, a stranger was found on the
top of the train and when questioned by the brakeman he said
that he was an old brakeman out of money, and wanted to go
to Grand Rapids He was apparently deserving, offered to do
what he could to compensate for the ride, and was not put off,
The brakeman did not think to “¢il him about the several
bridges on the route, not expecting him to do much , and this
fact nearly cost the stringer his life, causing him one of the
closest + scapes on record. About midnight the engincer dis-
covered cattle on the track and whistled for brakes. The
stranger was first up from the caboose, and in running over
the cars he detected thedark form of a bridge close above him.
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plan - lostead of the usual projecting cnd, tho pipes have | There was no time to think or act, but instinet causcd him to
channels around them  When placed in contact end to end,  jump. He was not a sccond too soon, the bridge being alinost
a strip of soft lead is bound about thewm, and presscd tightly | over him as he leaped. Hestruck the side of an cinbank-
against the pipes by o wrought-icon ring. The alvautages , mend, fell down rud then rolled to the track  One of the wheels
clamed aro that the pipes are lighter and more easi'y cust,  caught his boot heel, crushed it off close to thoe sole, and the
less lead is required to make the joint tight, no heat is re- , man was whirled arcund by the shock until he lay beside the

—

quired for applying it; it is quickly dono; and especially
th ¢ the joint is somewhat elastic, and will last longor in soft
ground, or when heavily loaded.

rail, and before he could move his head a picce of the brim
of his hat was sheared off. When the train stopped ha was at
hand to climb into the caboose, not being harmed in the least.
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TWENTY FEET LOOM FOR WEAVING FELT.

Our itlustration on thes- two pages represents the larsest loom
in the world. This loom 1s at work at Bilry, Eng , aud produces
a fabric 20ft. wide, known as woollen “{elt ? for paper machi-
pery. The shuttle is a sled shuttle without wheels, and the
loom makes thirty-five picks per minute There is worm and
wheel taking-up motion and 12in. d ameter lagged cloth
roller ; the yarn beam is 15in. diameter There ure four shaft
tappets, four to the round. A 3}in. diameter wrought shaft
goes night through the loom, with tappet: for working theslay.
The tappet shaft is 24in. diamcter, driven hy comnound gear-
ing, and to drive the loom & 16in. diameter pulley with only a
2}in. strap is used. There are three headles, though but two
are shown in our engraving. The loom is provided with ap-
paratus far winding on the warp without taking the warp beam
out of the frame, The weight of the wholeis ¢ tons 16cwt. 1 qi.
and 51b.

AUTOMATIC STEAM FIRE-EXTINGUISHER.

It is not necessary to quote dry statistics in order to show
what amount of valuable property there ir yearly destroyed by
fire. Every one who reads newspapers must be quite impress.
ed with the frequency with which bis eye meets accounts of
the destruction of property morc or Jess extensive, nor does it
need statistics to prove that by far the greatest proportion con-
sits of manufactaring premises. Fire-proof construction 1s still
a matter of controversy ; no ¢ngincer or architect has as yet,
60 far as we arc aware, succeeded in constructing his buildings
s0 as to resist destruction by fire, and the design that will do
80 has yet to be brought to the practiual test, if, indeed, it isin
existence. ‘The occasionnl perfect helplessness of structures
under fire appears strange sometimes, usually, however, a lit-
tle closer inquiry cxplains all. ‘Yhis is strange when we con-
sider the very great strides that have of late years been made
in perfecting the means of extinguishing fires. Not only are
our firc-engines very much superior to what they were, but
we have well-trained and effective fire-brigades which are only
waiting for the moment to act. This docs not, of course, ap-
ply to country places; but there is scarcely a village which
bas not its organisation provided for such emergencies. In
spite of all that, enormous losses, not only individual but na-
tional, occur again and again, cach and all represcnting so
much capital of which the nation is deprived. If, then, our

) means hitherto available to check this destructive agent, have
i been brought to such a state of perfection that the ordinary
observer is altogether hopeless of seeing any further improve.
ment, it is but natural that we shonld inquirc for a remedy of
a character different to that uced bitherto, either as a total or
partial substitute for that in present use. It seems at first
sight almost discouraging to find nothing better than water—
the medium at present almost exclugively employed—digcour-
aging, when we consider how cfficiently it masters combustion
in nearly every instance when it is experimentally applied ,
we say nearly, because there are substances the combustion of
which water cannot possibly provent; we advisedly also uss
the word * experimentally” because, when we come into ac.
tual practice, we find affairs subject to very different conditions,
Thus, while there is nothing more certain than the extinction

cient watcr is applied, in practice there are the difficulties of
obtaining sufficient water, to have at hand the necessary appar.
atus to apply it at all, and lastly, to apply it at the right

creases with tho variation of the material to be operated upon,
20 as not to destroy it with the medium applied to extinguish
the combustion
often done by water than by the fire, if the latter is not very
extensive ; and if it is, the amount of property destroyed by
water alone 1s sometimes quite appalling.

Undoubtedly the great point is to detect the fire immedi.
ately after its outbreak, and before it hasreached any consider-
able dimensions, because the less in quantity therc is to deal
with the easier will the desling be. This suggests at once,
that if fire could be made to sigual its appearance, and sull
better if it could be made to actually start an apparatus oper-
ating against it, that this must be the acme of perfection. To
do this, when water is the only substance at our disposal for
quenching the fire, is practically impossible ; and this reustbs
50 apparent that it is nnnecessary to waste any space upon it.
Tt requires for the purpose a material much more elastic, one
that will distributo itsolf, and not ono that cannot get beyond
thoe spot on which it drops.

Such a medium we have in stesm. That is the medium
which Messrs Sanderson and Proctor make use of with thelr
self-acting apparatus. Before describing the latter, howover,
it will bo necessary to ssy o few words about steam as regards
its cfiiciency when applied to putting outa fire, though itsuse
for that purpose is by no means new, althoogh it s very i,

_]

of all combustion on any piece of wood for instance, if suff. ||

place.  And theseare not the only difficulties ; the numberin. |,

It isa fact that very much more damage is }
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In fact scarcely at all, known in that
capacity ; and there is much in the
circamstance, no doubt, that steam
has been known for such a long time,
and is only now seriously proposed
as & means to extioguish fires, that the
people whom it should benefit shake
their heads and look sceptically. 1t
does not, however, require Intricate
argaments to prove stcam an eflicient
fire-extinguisher in theory, and not
only that, but that it is much superior
to water. Nor does theory stand alone
and unsupported. In a former im-
pression we cited a case, in which
steam had proved the only saviour,
and there are many more wustances of
stcam being even practically and cru.
cially tested with success

We must statc in a8 fuw words why
steam ehould in theory be a more effi-
cient fire-extinguisher than water.
There are only tbree fundamentsl
principles upon which combustion
can be stayed, viz., by preventing the
access of air, intcrcepting the sapply
of combustibles, or lowering the tem-
perature, The action of water depends
solely upon the latter, its cooling pro-
perty, and acts simply by absorbing
the heat which would otherwige be

expended in raising the temperature of

the combustible to the temperature
of combustion for its evaporatton.
Combustibles covered wholly or par-
tially with or containing water cannot
ignite, because nono have a tempera-
ture of ignition so low as that at
which water can exist Steam acts
similarly ; on fesuing from the pipe it
expands, gives off its heat, and is con-
verted into water, but held finely
divided in the form of mist or spray;
in that state it is distributed over the
whole of the surface exposed, and
then acts the part of water—i.e, it
absorbs heat by being re-evaporated.
The quantity of heat which steam
already contains is so small, compared
with the quantity and intensity re~
quired for the ignition of combustibles
that it may be practically neglected
and the objection which is sometimes
urged that steam, ca account of its
heat, rather assists .han ckecks com-
bustion can only come from individu-
als who do not comprehend the natures
of stcam and of combustion. The
superiority of steam in tbis respect
consists in its aptness to be easily
applied, it can be stored in a pipe
ready for immediate action, spreads all
aver the surfaves in the space where it
iz discharged, and does not strike
them with such destructive violence
as water. The even distribution i~ a
point of considerable importance,
which will be understood by suppos-
ing a combustible, say a piece of
wood, burning all over, and water,
although meant for the whole, is only
applicd to one half of the surface,
when the other must of course con-
tinue to burn unchecked, gradually
ovaporatine the water on the other
half and re.igniting if it there is not
a continued supply. With steam tho
supply iscontinuous; its actionis less

-sudden, butitis enduring and counti-

nuyous.
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The nction of steam as an interceptor of the airsupply, is how-
oicr, of much more importance than its cooling power, and as
_such water rarely over, in ordinary cases never, acts. This is
easily and forcibly esplained Suppose a fire in & room ;
steam is turned on, and in two or three minutes the whole
space s filled with steam of atmospheric pressure, the supply,
however, continues, and if the pressure in the room is not to
augment, it must issue through some opening or crevices, and
if this is the case it will bo obvious that no air can have in-
gress unless forced in as by a blast-pipe. This is, however, an
extreme case, for it is known that even before & room is com-
pletely filled with steam of the same pressure as the atmos.
phere, the air becomes so pregnant with moisture that it ceases
to support combustion. There would bo no danger of the
steam-pressure becoming excessive in the room of a building,
Lreanse buildings are always of such a nature as to allow of
suflicie nt escape for its equalisation, or of keeping it at & mo-
derate pressure ; and the idea that walls would be blown in
and roofs lifted ofl, is perfectly ridiculous, Nor is the dang r
of converting a room into a blast-pipe of any consequuence, be-
cause it will be scen that the steam would have to blow out of
one or more oper ings, while there was one or more opposite,
at which air would enter through the impulse created by the
steam flowing iu a body and in ono direction A comparatively
small quantily of moisture would, therefore, suffice to prevent
access of air, when we consider that one part of water occupies
1,600 times its original space if converted into <team of a pres-
sure equal to that of the atino-phere. It is —ell known also
that fires only attain their full power when the buildings or
particular rcoms are entered through doors which give in-
creased facilities for the admission of air. ‘This danger is en-
tirely avoided with steam, because no one has occasion toenter
a compartment in which there isa fire, if it has been provided
with steampipes. PFrom the same fact, the danger associated
with carrying water, cither in vessel or hose and jets, to burn-
ing apartments is entirely avoided. One important fact must
not Le omitted. '1hose acquainted with conflagrations are well
awarce of the very destructive and dangerous action which
water has upon cast iron, which now enters so largely in the
construction of buildings. Sometimes a heavy ceiling or roof
is solely dependent on one or more cast-iron columns, which
are only too liable to become very hot in a fire, and if highly-
heated cast-iron is struck by a jet of water, either accidentally
or intentionally, it is well known tuat it flies like glass, the
more so 1f under a strain.  No such consequences wouid result
from the use of steam, on account of its gradual action. Steam
also has the advantage of operating upon all kinds of combus-
tibles; water, it i8 well known, has no power on hydro-car-
buns, especially fluids, such as oil, and the only remedy against
these is the interception of the air supply. This steam will
. accomplish  In a paper published i1 the Briish Architect,
and subsequently discussed by the Scieatific and Mechanical So-
ciety, Manchester, the advantages of steam over water are thus
summarised by Mr. A. Iildebrandy: 1. Steam affords the op-
portunity of all arraugements for its applicati.a being made
befotehand, and thus ready to operate without a moment’s
delay 2. Its use does not give increased facilities for the ac
cesa of air, as is the case with water when 1t has to be carried
in vessels or hose and get to the apartment where the fire is,
thus necessitating opening doors and other air inlets. 3. Its
ﬁ action is certain and unfailing in all cases wherever it is pos-

sible to apply it, siuce it operates upon any kind of combus-
tible w th effect. 4. It does not in its successful application
destroy property contiguous to the fire, 5. It entails nodauger
to life and limb of the o) erator as when applying water. 6. It
does not require pumps or other apphances and machinery to
convey it where it i3 required. 7. If proper provision fur its
usl:- has once been made it does not require any further human
labour.

As regards the condition of the steam to be used, theory
pownts to high-pressure stcam as the most efficient, although
| it contains rather more heat in the same weight of water than
steam of lower pressure, for which reason it has been advocat.
ed to reduco it by means of a reducing valve  We, however,
should deprecare the use of such an appliaace if the vbject was
to make steam suitable for the purpoese under conswderation,
because steam s0 treated becomes slightly superbeated. We
should, however, not object to reduced steam being used if it
was nearest at hand in the caso of fire. The efficiency of steam
ag & fire-extinguisher proved, an apparaiugs which 1z cuse of
| fire should, without human intervention, admit the same intg

tho apartment whore it