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BERNAY'S STEAM PUMP. cylinders simultaneously. The latter arrangement is the one
Mr. Joseph Bern fN . . adoPted, as it provides for the easy balancing of the parts, the
ing in the {’Vtst A ays, of Newgate street, London, is exhibit- | motion " one crank and piston being coutrary to that of the
ibition, Gr x![mrxe of the International Inventions Ex- | other, and thus tending t) reduce vibration. There is no lap
which wili b‘;“l“‘ .» two steam pumps of novel design, one of | on the valves, only a little cover, the steam entering until the
use of a conn 8 t.°"“ under steam. The novelty consists 1n the | termination of the stroke in both cylinders, and flowing direct
the crank) w'c ing-rod of a length equal only to the radins of | from the smaller to the larger without the interverition of &
one ond of th "m“l‘fed that it passes from above the crank at | receiver. The reversing valves are exactly ulike, and but for
whilst maint o stroke to Lkelow the crauk at the other end, | constructive reasons might equally as well be in one, They -
to the crank m:fvﬁg at every point its proper relative position | are stat’onary except at the moment when the engine is being
revolation of th ehrod thereby turns completely over foreac reversed, when they are moved simultaneously by a lever and
e crank at gs aft, and, adding its own length to that of | a rock shatt. The steam enters first one of the reversing
four tim. e:ﬁ en(;l. of the stroke, couses the piston travel to | valves, then flows past or through it into the distributiog valve
Il side m..e? he radius of the crank, instead of twice only. | of the bigh-pressure cylinder. ~ After doing its work there it
ispensed with. 'L"."‘ded- and the use of cro-shead guides is | returns through the diatributing valve to the second reversing
ed from we 'T‘}', ile at the same time the glands are protect- | valve, and thence to the low-pressure cylinder. When the’
i3 u ram u”' Ne smaller of the twy pumps at the exhibition | valves are iw the positions shown, steam entering at the branch
eter, mp T (No. 1), having a steam cylinder 98 in. in dia- | D has access to the centrs of the valve Ri, Fig, 2. aud thence
iVeri;, a':lsom. in diameter, with a stioke of 3 in, and de= | by the passace Mt to the centre of the valve St by which it is
oar gTh hrev_olutwns per minute aboui 180 gallons per | alternately delivered to either end of the high-pressure cylinder.
. e other is a double-acting pump with a stean aylin- linder escapes past the end of the valve

der 6 ip. in di The exhaust from the cy
er 6 in. in diameter, a water cylinder 4} in. in diameter,and | into the casing, i
rough the passage L (Figs. 2 and 4). Itis

and gains access to the valve casing of the
er th

& stroke of 9 in. The cyli . L Py
h . cylinder is lined with gun-metal, and | other ¢ lind
de;ig};na‘};s are bushed with the same metal ; this pump will dgliurgd to the cylinder by the valve 83, acting like au'ordin-
Days ha an average speed 4800 gallons per hour, Mr. Ber- | ary slide valve, and when exhausted it passes from the cavity
Patent ugmnted an exclusive license for'the making ofihis | of that valve, through the passage M into the cavity of the
ord M‘; mﬁ; to Messrs. T. Larmuth & C., engineers, of Sal- | reversing valve and thence by the branch E into the air or the
en' vor uc es}er, and thg various details of construction have | condenser, as the case may be. Under these couditions the
Pump is{ carefully comsidered. Every working part of the | eccentric follows thecrank, but if the reversing valve be moved
A gsnenlvnew and essy of access. . : downward until the steawn entering at the branch D blows inte
commnieaabperspecnvq view of the second pump is given, ac- | the casing instead of into the cavity of the valve, then the
mens of th y four detail views explanatory of the arrange- direction of otion is changed anud the eccentric goes in advance
trate the e crank and connecting-rod. Figs. 1 and 2 illus- | of the crank as usasl. The high-pressure valve then distributes
and 4 aamlllngement shown in the large engraving, and Figs. | the steam by it8 ends and receives the exhsust in its cavity,
Prehend “°]" er arrangement which is slightly easier to com- | while the low-pressure valve operates in the opposite manuer.
stroke, aad 1;1 Fig. 3 the C{mmp ram is shown at the end of its | For work in which it is necessary that the cranks shonld be at
one un»mg the crank and counecting-rod stand in & line with | right sngles, Mr. Duncan proposes to employ two tandem
stroke me&r. In Fig. 4 the piston has me.de one quarter of its | engines, each controlled in the manner we have been des-
come fnt a tail.piece formed on the connecting-rod, has | cribing.
tail.pie 0 gear with a pair of toggles on the framisg. This
o oty :ﬁ and the toggles run together like wheel gearing uatil
attaing the is nearly accomplished, when the connecting-rod .
Opposite e position of Fig. 8, and then goes into gear with the Mr. John Thom, of 8, Storey-square, Barrow-in-Furness, is
o F toggles. the exhibitor of his ** economical ”* slide valve, which we had
eccenmgl'b ll and 2 the connected rod is formed jn one with 8n | occasion to notice a few months sgo in connection with the
el ¢ block. The block is madein halves, and is fitted in | engines of the s.s. County of Salop, and engravings of which
There :P' to which the piston and pump rods are connected. | we reproduce 199. From the views there given, which show
toggle re two tail pieces, one at each side, and these gear into | the valve in six successive positions during one stroke of the
s as already described, and cause the eccentric blok to iston, it will be seen that the valve is of the Trick, or Allen
h its back for affording a double

Totate )
:t;:i:? the strap and around the crank-pin at the same time. | type, having a passage throug
ston moves accurately in accordance with the true law of | admission of the steam, the openings of this passage, however,

the ¢ ?
e ““ versed sine,” both on the in and out stroke ; it there- | being so placed that duringa cevtain part of the stroke of the

o >
t ?‘lti:slaches the cylinder ends at greatly reduced speed, and | valve the passage through its back form a communication from
" e valve can be set alike for Loth ends. . one end of the cylinder to the other, thus enabling s certain
Places vl:llllmpu take up very little space, and can be fized in | amount of steam to yiass from the pressurs side to the exhaust
re mag, ere other flywheel pumps would be impo:sible. They | side of the piston. Thus, if the various views be examined, it
Zny, o in all sizes, and can be adapted for any purposé-— ‘will be seen that in the fourth position shown—the piston
, being then nﬁproaching the bottom of its stroke—the valve is
‘g0 situated that steam from the upper end of the cylinder can
along the valve pas-age to the underside of the piston,

DUNCAN'S COMPOUND LAUNCH ENGINE. /| thus filling the lower steam ports with steam of the pressure
then existing at the upper end of the cylinder, and incressing

Mesars, Du .
ncan Brothers, of Queen Viotoris Street, ECo | oo 0o ihioning at the lower end. This action is perticalarly

€xhibit a couple of i i
lau with the
w{:;lnme vslvg gear, mEci'h:’ﬁﬂ?.t‘:fmggng“::sin: fitt usefal in the case of the low-pressure cylinder where, when
- Mthe arrangement of reversing valve designed snd patented working with & good vacuum, the pressure of the steam
Mr. Robert Duncan, of the firm of Messrs, Ross& Duncett ordinarily available for cushioning 18 but aboat 2} 1b. absolute
hitefield Works, Gl:mgow “Of these latter engines we give per square inch, and when in_ consequence it is sometimes
'et,‘ll views showing the arr;ugement of the reversing valve to necessary to give great lead to the low pressure valve in order
l"’h we have referred. In our illustrations, Fig. 1 {5 averti- | % get sufficient counter-pressure ugainst the piston at the end
Sal section through both cylinders and dist ii;nting. valves, Fig. of the stroke to secure smooth working. In Mr. Them's arraogs-
z ] ho‘rizontal section shoxzin both th mt;istl'ibu%ing and the ment, on the other hand, this necessary cushioning is obtained
~vetsing valves, Fig. 3 a vergcal sectio: throngh both valves, by the transference of steam which would otherwise be Smd
. lg. 8 a vertical section through both valves g; one cylinder, into the condenser, and s material saving is thus effected. In
.;! Fig. 4 a similar view throg b both reversing valves. The | Will be seen from the views, that the face on the cylinder is
Wfi‘hm 18 distributed by piston v%lves 81 S» working in_casings double-ported, the ports next the exhaust opening being used
ang thores.all rocnd them, so that the valves are in equilibrium for exhausting only, and being smaller than the outer ports,
of there is no unnecessa'ry atrain thrown upon the eccentric, which are enlarged to give the fall edvantage of the steam
' w ‘.”“c_h there is but one.” The ecceutric n}:l bas s crosshe entering through the on the back of the valve. Mr.
o ich is connected to both "1:8 rods, and imparts equal and Thom's slide valve has now been applied” to & number of
Amilar motions to each. To render this os.il-ll: it is Decessary steamers, in some caces §0 both high and low-pressure c{}:“dm _
; P and we are informed with very satisfactory results, both as }

that the cra : A
nks of the two cylinders should be either together or regards saving steam an d producing smooth Yanuing.

“ [}
<U8rated by 180 deg., as stoam will be Sdmitted to both

TaoM's SLIDE VALVE.
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