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free 9tenim froini the steani space having left in one puif), while
the boll sheli, with the remaining parts of the flue, startet in
thaet OPOsite direction, precisely as a rocket would do simularly

Pafelater the compoundi was igniteti, anti in a similar mariner
't cfl'nueti its fliglit uxtil the explosive force was exhausteti.
lietie b t will lie seeu that with so large an opening there must

"v een considerable containeti water to send it se fer.

"]Fi STRENGTII 0F WROUGHT IRON AN» STEEL.

yeTel s omethîng very interesting, but not altogether as
Wlheu too in the behavior sud strength of iron anti steel

loSde
ot 's ail very well t o institute certain tests to finti the number
~P01u114 it requires to break a piece having a sectional ares of

Ofl square inch, anti fromi this prononne what is the strength
the irn because with our present knowledge anti appliances,

nl eeau do, anti a test of some kinti is of course impera-

of i st a curious fact, however, tiret the strength of s piece? rhor steel varies accordiug to the nianner ini which the loati
18 PPlidt. If the metal receives its loati sutitenly, it will break

a~1e lesa weight titan if the loati comes on slowly and gratiu.
f y.lleeses ;anti the differeuce is not a minute one either,

ditios. great as 20 per cent. untier the two extremes of con-
Errgj18, At the recent meeting of thre Society of Mechanical

li eert Hartforti, Conu., one of the most eminent cou-

t '19gierints country stateti, in rpyto a question,
'trength Of two beams to receive the sanie loati, one to have the
ths SUlldtenly, sud the other to have it gradually applieti. From

111 ati fair aitd reasouable tieduction that if thre loati when
clPlied causet vibration, the besm, woulti require still greater

Ieu8ions to be of equal etrength, because vibrations are sîm-
Ply 1fliu uts movements anti, in thre case of horizontal beamas, on

ti9 ownwarti increase the pressure of the loati.
Ait etrert tume since some experimenta were made to ascertain

th Wire ngth of iron anti steel wire, two apecimens of escli size
th e ~being useti, on e just as the iron came from. the mill and

eire er an annealeti specinten.
Ilres were suspendeti vertically, anti a certain weight as

a%10 lbs., was huug on themn. Then in some cases a ib.
tWeight prday wus atited, lu others 1 Ilb. per day, in yet otlers

i e'n ghts were increasei as fast as they coulti be put on, anti
aEvýerY istance it waa founti that tire breaking strain increaseti

1CCO ding 2Ws the tinte between the iacréases of weight waa matie
fall tearount varying froni 10 to 20 per cent. Tire receut

el, -re of thre houler plates of thre Englisir steamsbip Livadia bas

lr4hIt 'dsorne interesting feets anti strange opinions upon thre
ao olo-grade steel, sud we present the most important

Plat "r'eaders. The boiler was 14'3" diameter byl161 long. Thre
ate ere Î" thick, lap-jointeti anti treble riveteti. The plates
weIllPunched, then slightly heateti anti bent to shape ; after-

%'rsPut together, anti tire rivet holes reameti out to size.
eunder this treatment one of tire plates fell ont of thre
on to au irou plate anti was cracketi right across the rivet

Nee ail urn th this gave some anxiety, but after the plates
1n rJearin aIl bolier itself, they creeketi across the rivet holes

Iliv ircios that la, many ol tbem diti,
Qalle stgdtion was imntediately set up, chermicslly anti me-

at al Y, when it appeared, as nearly as cotild be ascertained,
t a 01I the stock was gond of which tire pistes were mnade,

rit ht been tboroughly worked untier the hamamer before

Sir,3jiernens9 the inveitor of thre procegs which bears his namne,slrbieiti , trliy of bis audience by stating tîtat anuealitîg pliates,
itr bore or after working (puncbing), was of no stivantage

119 nif anythjjpg to injure rather tiran bencelit, the materials.
Pr,,e,Ptio was vigorously combateti by tire practicai men

utvho were unaninrous lu condemning it

1DPSCRIPTION 0F E. HEAUGR'8 STEAM-BALANCED
The BLIDE VALVE.

The~ uain principle ini this device ie that a bearing plate of tire
8t-t -~ ant fort, as thre Valve seat of the steam.ocyiintier rests

on tr.-b t ,tire bacir or top of the Valve. Sail besring plate
Ott ie bottoin part of s cylindrical ciramber, having iu its

. t 8face cavities, corresponding ini size anti form exactly
8de,5 nlet anti exharrat ports of the steant-cylinder. The,

rie.,î iv itself je iii conseqrîence of saiti arrangement symmet-
Siraped, iii as mucir as its top face is of the saine form, aizerea, a. its bottoni wearing face.

t h he nieutionceti cavities being locateti exactly vertically above
ilr eorrespodtiig porte of tire cylinder, become filieti witir

steam at the same moment as said ports, thus the pressure of the
steami against the bottom face of the slide.valve, when the latter
bas eut off, is counteracted. A nuinher of vertical openi ngs in
the Valve are madie for the purpose of equalizing the pressure of
.4team below aud above the Valve, as soon as expansion takes
place behind the piston of the ,ylinder. Il- order to maike up for
the wear automatically, there are on the upper hedge of the
upper etge of the mentioned cylindrical chaînher soute inclineti
planes, towbieh are fitteti other inclineti planes, being on the
bottont etige of a ring. Inside of this is fasteued. one endi of a
coileti spring ;tire other end of this spring is attached to a sheft,
which goes vertically through it and enters in a hub, being
located iii the centre of the cylintirical chamber. Outside of the
chamber. on the upper end of the shaft is fastened a ratchet ; a
dog prevents this ratchet, or rather the spring, when strained,
fromi unwinding itself.

The purîlose of this arrangement is to exert just as mucli
pressure or strain of the spring, as is necessary to overcome the
friction of the ring to turn, and by ineans of the inclineti planes,
instautly take up any or the least amount of space canseti by
wear of the valve. Lt may be seen clesrly that t1his slide-valve
can be considered a perfectly balanced one, and will run a consi-
derable length of tume without getting out of ortier, as the strain
of the spring can be adjusteti accurately froni the ontside of the
steami chest without disarranging or moving a single part of the
whole arrangement.

Since the above tiescribed. invention was patented, a amal
but very important improvement, especially for locomotives, lias
been atideti to it, which consists in an also automatic arrange-
ment to lift the top valve seat viz. cylintirical chanber from, the
back or top of the valve to the amount of about 1.50 of an inch,
as soon as stearn is shut off, for instance, when running down
grade, or before reaching stations. As soion as steam i8 adinitted
again, said top valve-seat is brought back toi its former and pro-
per place. The object of this arrangement is to prevent only
undue friction resp., cutting of the wearing surfaces. Another
advantage of this device will be, that the lnbricating oil will,
by means of the suction, readily andi rapidly spread over the
whole surface ot the valve, as well, as it will easily run tiowtr
the holes and openings of, or through the valve and thus lubri-
cste the surface of the cylinder valve seat equally as well.

E. HAUG, Whistlerp Mla.

USE 0F GLASS FOR ENGINEERING CONSTRUCTION.
A revolution in the common use of materials is promnised. by

Mr. F. Siemens, who is at the present; tume raking arrange-
ments for the production in this country, on a large scale, saya
the London Journal of cias Lighting, of his special make of
toughened glass. This niaterial bas for some tirne been manu-
factureti in Germany, snd with the most satiqfsctory resuits ; but
it is believed that in Englanti even greater facilities exist for its
establishment as a regular industry. The glass is mrade froni
niaterials found naturally in great quantities in the neigh-
borbood. of Barrow. in -Furness, and other localities, where fuel
anti labor are aiso to be obtained on favorable ternis. Tire
method of manufacture is as simple as the reduction of iron-
stor.t,, sud the annealing process, instead of being a separate
and costly addition to the ordinary routine, as with the systein
of M. De la Bastie, is as strikingly direct and ceconoynicai as it is
effic!aciouns. The finished material may be macle of any degree of
flîteness, andi colored or enaureleti like ordinary glaus, fr îrn
wbiehi it differs chi fly in being prtctically unbreakable. Gau
lanîps glazed with Sienieis' glass cani ot be broken by the moat
violent stormas, and pehbles thrown with force againat panes
will rebounid harmilessly. It is saiti that the lamps along a pro.
mienade ii llainhurg were regularly broken every winter by
storms of eleet, tintil the tongli glass was useti, whereupon this
destruction was no longer experienced. Other qualities of
mnaterial are usedti or rail ard. water maýn pipes. These articles
are much strotig r tiaxi iron castings and intuperishiable andi in-
corrodible. Jr is saiti that comnion cas;tingg, wlîicl, are now
procurable at pric.ws wliecl do trot return the irou fonuder more
than the barest profit or noue ut al], can be produced in Siemens'
glass at about twice the figure, giving amiple profit to the ma-
nufaiturer. As the specific gravity of glass is only about one-
third that of cat iroti, tIre purchaser will be able to obtain
glass articles et about 33 fier cent. cheaper than similar goods in
cast iron, as lie wilI get, say, three pipes for the weight of one
cast iron piece ot main. P. shoulti lie re»marked that the
Siemens' glass does not crumble to powder or break explosively
when it is crushel, but cracks iu precisely the saime manuer ai;
cast iron.- Industrial News.


