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BERNAY'S STEAM PUMP.

Mr. Joseph Bernay@, of Newgate street, London, ie exhillit-
iTlg in the Wf et Annexe of the International Inventions Ex-
Libition, Group Xi., two steam puraps of nove1 deiiign, one of
wbich wiIt be show sicnder steam. The noveltyconbi5tsifltbe
Use of a connecting.rod of a length equal oely to the radins of
thie crack> s0 arrangeti that it passes iroim above the. crack at
011. ond of the stroke to l4alow the crank at the. other emîd,
Wliilst mairitaining et every point ita proper relative poaition
bO the ciank. The rod tlîertby turne coLnpletely over foreach
teolut ion of the sheft, and, adding its own length to that of
the crank et esch end of tbe stroke, çonea the piston tirav'el to
ho four times the radius of the crank, instead of twiceO IlY.
Ail aide st rain is vvoided, and the. use of croýishead guides ie
dispeueed with, while at the sme time tb. glands are protect-
ed fromn wear. The smaller of the two pnmps at the exhibitionl

a airainmu (No. 1), having a Bt(am cylinder 2q in. ài (lia.
meter, ra M in. in dianieter, withi a sitioke of 3'tu , andl de-
liverîng at 1 0 revolutione pýr minute aboni iSO gellon# per
hour. The other je a double-acting pnmp witli a eteafl cylin.
der 6 in. in diameter, a water cyflinder 4j in. in diamnetert and
a atroke of 9 in. The cylinder je lined with gun.netal, and
the glands are bushed with the saine metai ; tie PUfIUp will
deliver et an average speed 4800 gallons per hour. Mr. Ber,
noae bas granted an exclusive license for the makig of1 hie

Patent pump to Messrs. T. Larmuth & C., engineers, of $àl.
ford, Manchester, and the varions details of construction have
beeln very oarefclly considered. Every working part of the

Pi jenj view and edsy of acees.
-A general perapective view of the. second pDmp is giveUp aM

coinl)anied by fa>ur detail viewe explanatnry of the atrage-
ueuit of the crack end connecting-rod. Fige. 1i and 2 ilus-

trate the arrangement shown in the. large engraviego and Fige.
3 and 4 another arrangement which je élightly easier to con-
Prehend. Ie Fig. 3 the pump rami je shown, at the enid of îLe
stroke, aed the crack and connecting-rod stand, in a le with
'One 'enother. In Fig. 4 the piston bas mî.de one quarter, of its
stroke. and a tail.piece formed on the connecting.iOdd, has
COnie into gear with a pair of togg!es on the. framing. This
tail-piece and the toggles mun together like wheel geariflg ut'
the. etroke je neerly eccomplished, whee the. copnecting-rod
atteins the. position of Fig. 8, and then goes into gearwitli Lh.
Oîposite toggles.

J a Fige. 1 and 2 the connected rod je formed ie one with afl
eccentrin block. Tbe block je made je halves, and je fitted je

to a strap, to which the. piston aud pump rode are conuected.
TJiere are two tait pieces, one at each saie, and these gear into
toggles as already described, and cause the ecctefltric b11cý te
1otatO.le the etrap sud around the crack-pin et the sie Luéne.

Tii. Piston movea accnrately in accordance with thie tîtie law cf
the 44vereed sine," both on the in aud out etroke ; it therei

fore reaches the cylinder endsaet greatly reduced epeed, and
th" elide valve can be set elike for both end&.

TePutips take up very IitLle space, suid cai' ho fiied je
Pace hre onade flywheel pumpi wotîld b. imnpo.sible. They

ar aein all eizea, and can be adapted for any purpse-

DUNCAN'S COMPOUND LÂUjNC}1 ENGI-NE.

M1eses. Duncan Brothers, of Queen Victoria Street, E.C.,

B 1hibit a couple of laueh engines the. On. fitted with the

rmani valve gear, and the other a comhpoun enietted
bt the arrangement of revereîng valve diniEd ang inted

MYr. Rbrt Duncan, of the firm of Messrs5. Rose & Dunes,1
Whitefield Works, Glasgow. 0f these latter enginei we give
datai, vjewg abowirig the arrangement of the reverein$t valve to

liich wS bave referred. In our illustrationq, Fig. 1i je8 verti-
cal section through both cylinders and distribuitifg Valves, Y'g.
2 a horizontal section showing both the i.jstributiIig and te

reerilg valves, Fig. 3 a vertical section thrOugh bOth valves,
Pig. 3 a vertical section through both valves of one cylinder,
and Fig. 4 a simaitar view tbrougii both rpvevsiflg valves. Ti
ateatn je diatributed by piston valves 81 S2 working ln casiziga
With Ports al roc nd them, sol thât the valves are ie equilibviulm
and, there le no unnecesaary tetrain thrown un the eccentrIc
cof which there je bct one. The ecoentric rod a a5 osha

wlîîch iii connected to both valve rode, and imparte eqiiel aud

14lrmkvn~tions to Pacb. To render tias possible it je noceSSZY
that Lb. cracks of the two cylinders ehould, b. éither Logether Or

oeharated by 180 deg., as ateam wilI b. adrnitted to both
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ylinldfergs emcltaleously. The latter arrangement je Lb. on.
adoptfd, as it provides ror tihe easy balaecicg of the parts, the

motion or ou@ crank and piston beiug coutrary to that of the

other, aud thus tending t) reduce vibration. Tiiere ie no lap

on tbe valveg, cnly a lit tle cover, the eteafli eeteriiig until the

termination of the stroke ie both cylindere, and flowin g direct

from the emaller te the larger without the intervenition of a

receiver. Tii. revereiflg valves are exactly tilke, and bnt for

constructive reasons migtit e.jually as welt b. je one. They

are oLttootry ercept at the moment wheu tiie engin. la being

reversed,# when t'ley are movel aimnltaneously by a lever and

a rock sean. The. steain entera firet cne of the reversing

valves, th'enii lows pasL or through it into the diatributinq valve

of the bigh-preeaure cylinder. After doing iLs work there it

retures tlîrongh the distribctiflg valve to the second reveraing

valve, anA thence te the low.preeaiire cylinder. Wben the

valves are ie the positions ehown, steam entpring at Lthe branch

D hais accese to the centre of the valve Ri, Fir, 2. aud thence

by the passaqe MI to the centre of the valve Si by whîch it in

altereately delivered to either end cf the high-preasiit cylinder.

Tii. exhaust from tihe cylinder escapes pust the end cf tii. valve

into the easing, and. gaies accese to the valve eslng of the

other cylinder througb the passage L (Fige. 2 and 4). It is

delivered te, the cylinder by the valve S', acting 11k. an'ordin-

arelide valve, and when exbausted it passes front the eavity

7 that valve, through the passageMinotecviyfth
reverslng valve and thonco by the hranch E into the. air or the.

condenser,'as the Cas maY b.. lieder ties conditiOns the

eCcentrie fotlows the craiik, but if the reveraieg val ve b. moved

dowaward uti1 the liteam enteriilg et the branch D blowe into

the. casicg instesd of jute the cavity of the valve, then the

direction or imotion is changed aud the eccentric goes in advance

of the crank as 11anal. The bigh.pressure valve thon distribuies

the eteaml by ita ends and receives the enhacet je its cavity,

wbite the low-Preaure valve operatea ie the. opposite mainer.

For work in whlch iL je necessary that the cranks shocld b. at
right angles, Mr. Duncanl proposes te employ t -wo tandem

engine', each controlled in the. maneer we have been des-

cribing.
Taou*e BLDE VALVE.

Mv. John Tbom, cf 8, Stcrey.square, Barrow-in-Funess, je

the exhibitor of hie "4 ecoeomical " suid. valve, which w. haed

occasiof te notice a few monthsemgo ie coneectice with the

engines of the s.s. Cocnty cf Salop, and engravingu cf which

we reprodece 199. From, the viewa there given, whicb show

th@ valve ie six successive positions dcving cee stroke cf the

piston, iL wilt b. seen that the valve is cf the Trick, or Allen

type, havie g a passage through iLe back for affording a double

admiqiOhi cf thé eteam, the opeuinge cf ti passage, however,

being se placed that dering a emaain part cf the stroke cf the.

vale the passage throcgh iLs back forne a communication from

cee end ot the, cylinder Lo the. other, thus enabling a certain

&Mo nt cf steamn to lise from, the pressura aide to the ezhaiust

aide cf the piston. Tins, if Lb. varions views b. examined, iL

will b.en uhat in the focrth position ehowa-the pisten

being t heu appvoachieg the, bottom of iLs stroke-the valve je

ao situated, tubat stesm, fvom the. upper eed cf the cylinder eau

pa5along the valve pas.age to the endereide or the. pistou,

icfliin; Lie Iower steame porta ivith steas of tii. Pressure

then existîng at the upper end cf the cylinder, and lacreasing

the ccshioning st the iower end. Thia aotion is particularll'

useful le the qas cf the. low.preeinrO cyliader whee when

working with a gcod vacuum, tiie pressue of the. atoe'

ordinariiy available for catioing je but about 2j lb. absolute

par square inch, snd wheu la cons-queCiILta ismoetimes

necesarv to give great lead te the low pressure valve in order

to geL ecificient cocnterpresetire b~i5tti piston at the end

cf the stroke to secure amocth workîng. le Mr. Thoem'@ arrauga-

ment, on tihe ctiier bond, tuas necoasay <mublOelng 15 obtained

by the. traneferece cf ateame which woeld othevylse b. pasd

jute the condenser, snd s material avleg je thus effce - n

will b. seen froin tb. viewe, tiîat the face on the cylieder je

docbîe.ported, the ports nexi the exhailit opening being csed.

for exbaustiflg ceiy, and b.ing amaller than the cuLer ports,

whiob ae eelarged to givo the. fuit rvantage cf th@. aLose

enteriflg throngii tiie puAsgê on thé. back cf the valve. Mv.

Thom'@ alide valve has now been applied, to a neember of

steamiers, in @me cates te b3th higii sud loty-pressre cytinders

and we are informe4 with very eatisfactciy resultt, botk as

regards saving steain and prodcieg smooth runuing.


