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THE PuLSOXETE.

(Se page 332.)
The pulsometer is a most ingeniousiy modified improvement

upon Thomas Savcry's ancient fire-engine, patented iii 1698.
lu bis case the cylinders f(ere large in diameter, and aiternateiy
cooied by outside application or internai jets of cold water.
The condensation thus effected produced a vacuum in tise cylin.-
d1er under operation, tisereby becamie filled witlb water by atmnos-
phierie pressure. The steai was then re-admitted upon the sur-
face of the water, wbich was thus ejected into the rising main.-
These intermittenst admissions of steami and of internai or exter-
nal condensing wvater biad to be effected by hand, as th'ere was
no mechanical motion fromn whicbi to obtain tise opening and
closing of the valves.

Iu the pulsomecter this weiglity objections to such ain arrange-
mient bias been skilfully overcone. The peculiar flask-like sbape
of tlic working eylinders enables the steamn to drive out the wva-
ter without agitation and with the minimum of condensing sur-
face until momentum bias been set up). At the moment wbien tbe
water lias descended as low as the orifice wbicb ieads to the dis-
charge, tbe 8team pa~sses througli with the water, and ascending
instantaneousiy condenses. A vacuum is tbus so rapidly formeà
iii tbe ebamber lately filled with steam, that the steam passes
througbi tbe admission valve witls excessive rapidity. This ad-
mission valve is a sinaîl bail which continually oscillates upon a
sharp edge betwveen two alternative seats. Wben fuily resting
iii one, it is mever raised more than from 1-32 to ý above its ai.-
termiative scat, amsd tisus is easiiy drawn over upon the open
seatin g by any accelleration in the passage of tise stcam. These
changes become so rapi(l, aiid are compieted s0 instantaneously
that iii the snialler sizes the alternative opening and ciosing of
the steami valve sounds as rapid as a pulse - hience the naine ap-
piied to the pumip.

The principal drawback to Captain Savery's engine was that
the bciglbt of lift wvas direetly proportiomsed to the pressure per
square incih of tise steami (about 2 feet to every poumsd), and that
osving to the imperfection of boiler-making in tbose days, tise
limit of practicai pressure was soon reached, and often exceeded
witli disastroums efi'eets. Tise prncipie, of course, stiiigoverns the
pulsonieter ;but on the one lsand, the requirements for pumps of

Iow iift, up to 6(0 or 70 feet, bave most enormnousiy increased
since Captain Savery's timue; and on the other haud aiso, bigli.
pressures, eveni 300 lb. per square incb, are now safeiy carried as
working pressures upon multitubular boilers.

The qisesti on of tbe ecoiinical use of steam is an important
one, as cffecting ahl steam-pumps; put in a very large proportion
of cases tise expeuditure of a few more hundred.weights of coal
in a week, wbere the gross amount is but susali, is isut a minor
matter of consideration compared with simpiicity, practicai case
of working, and cheapness of first cost.

Tise strongest dlaimi the puisometer lias of bcing a realiy prac-
tical improvemdent over Captain Savcry's engine, and upon this
rests the possibility of its being admitted at ail into tise nmarket,
consists iii tise fact tbat tise grcatest ingemsuity bias beemi empioy.
cd, and careful precautions taken against tisis wastefui conden-
sationi. Tise formn of the fiask-chambers are specially designed
for this purpose, and smnali drifting air-valves are nsedin the np-
per pats of tise cisambers, so tisat a considerabie quantity of air
is taken iii with cadi suctiomi-stroke. Tisere is no doubt that
this air wiii act as a non.conducting mediumn bctwcen tise steam
amsd the water, wilist at tise saine tisue it is Most useful in des-
troying tie siock of the incomimsg columun of water.

Tise accompanying eîsgravings show tise inechaisical constrise.
tion of the pulsometer, and also oiie mode of applying it to tise
raisimsg of water. Fig. 1 is a vertical sectiol of tise apparatus
taken throngli the centre of tise water cisamber. Fig. 2 is a cor-
rcspomsding vertical section taken at right angles to fig. I. The
body of tise apparatus is divided internally into two cîsambers,
A A, whicbi arc separated by a vertical partition cast iii one with
tise outer part. Tise figure of tise body is of a pear-sisiped forni
tapering upwards to the neck, J. The vertical partitioni extemîds
iateraily on ecd side at the uipper part, wbere it forms tise eilip.
tical air-chamiber, B, whiciî communicates with tise suction.
The arrangement of this part is msodified, and tise partition lorins
a diapbragm, one side of wbici comînunicates with the deiivery
amsd the other witls tise suction. The fluid to be raised fIows%
upwards by tise induction passage C, wbici opens ont on cither
side imîto tise chaînhers A A. Tisese opemings isave fitted to tiens
the valves E E. Tisis portion of tise arrangement is sisown very
cieariy in tise sectional fig. A discisarge ebamber commloms to
botb, icads to the discisarge, D, best seen in fig. 2. This cham.
ber is aiso provided witi two valves, F F, according to tise pur-

Pose to which thcpe s is being applied. The valves are con-
troled, as regards thendegree of apertures, by the guards G G,
and externally the openings at the lowcr part of the chamber arc
ciosed by the covers H A, wbieh are accssrately fittcd to the
opcnings by plamsed joints. Witi this arransgenmcnt access is
readiiy had to tbe interior, when the valves or amsy other part
may require attention. Tic upper end of the ebamber A, is
surmounted by a casting termcd tic neck, J, w'iici is accurately
fitted to the face of the chanîber and boited tiscre. Tise twvo pas-
sages of thc chamber A open into a steam-cisambcr iii wisici
the bail-valve L is fltted, and-. s0 as to be capable of oscilation
between thc duplex-valve scats formed at tThe jumsctioli. Tise
cyiinder and air chamber are fîsrnisbed witis air-cocks, tîsat may
be brougit into use when reqssired. Tbe steani for work-
ing tie pnmp is admittcd tirougi thc pipe K, and passes dowis
tise side of the neck which is left open, according to the position
of the bail-valve, L. Iu fig. 1 tic valve is showms to tise left
and thc steans is entering the rigbt-iand portion of tise cbam-
ber, as imdicated by the descending arrows. Ilere tise steans
presses upon the smail surface of water in the cisamber, aud
consequentiy depresses the water but witbout any agitation,
heisce tiere is but a very sliglit condensation, and tise water is
driven tirougli the diseharge openiug and valve into tise risiag
main.

The ej ection also of the water frons tic cviinder, or chanîber,
is s0 rap id that it bas not time to cool materiaiiy tbe wails of the*
charnier before tbe steam. is r-eadmitted. Thsis is 0 smeis
the case tisat the puisorneter charnier is always too warm to the
touci, and is not cooied to the toucli by the risc of the water
into the chamber. At the sanie time a large portion of the work
is perfornsed by the vacuum frons the condensation of the steamu.
This wiil give the pulsonseter a considerabie ndvantage over those
pnmps which do not condense their steami at aIl.

Nevertheiess, wsth these advantages and disadvantages, we
bave reason to believe that the enconomicai working of tise pni-
someter, though considerably interior to expansive or comîdemîs-
ing pumping engines, may, at least, be taken on a par witi tise
mumerous direct-acting non-expansive stcam.pumnps whiicbi bave
iateiy fiooded the market.

The puisometer lias one or two distinct features of advantage,
which as far as wc know, no other pumping machine eau dlaim.
Tise first is that it is practicaliy imperishsabie, as a whoie, the
maimn casting being subject to no wear at ahl. Tbe valves and
seatings, whicis are tic oniy parts snbject to wear and deteriora-
tion, are ail xnost easily replaced, and arc ail in separate parts
for that purpose. lu this way a pulsometer may, aftcr many
years' wear, be entireiy renewed as to its perisiable pamts, at ai
additional cost of about 15 per cent only.

Again the pulsonseter requires no packing or lubricating, which
of theinselves certainly represent a continuons expense,' amsd tise
requisite frequent attention for ordinary piston-working engines
and pusmps.

One forni of valve mmcii approved of for water arc spierical
metal bahl valves working on circular seatimsgs, witi guards at-
tacised to the valve-box cover. A valve whici proves very ser-
viceabie, and wbich is nîncl liked, is a fiat cast-iron dise work-
sng on turned linges and on a circular seating of hickory or bard
wood boiled in oul. The wood is fixed with the emsd grain ex-
posed to wear, and the weli known llawkley's steps are ait
excellent exampie of tise amount of wear eid-wood arranged in
tisat way will stand. The guard of tise valve is on the covcr,
amsd a wooden ping is fltted into thc valve crown to deaden the
concussion in working. Another valve, known as " Terreauxs, p
is msade of indiarniber, in which the orifices are crossed iu-
diarniber iips. This valve is most valuable wiiere foreign sub-
stances bave to be passed throngb, but is rather apt eventuaily
to spiit at tbe end of tIse lips.

A great advantage to tbe pisîsometer is the absence of auy rnis-
bing or wearimsg surface, sucli as a piston barrel, for tic puiso-
meter wiil pumnp aimost anytbimsg sbort of brickbats, as, for in'-
stance, water full of sand, grit and chips, mmd, sewage, gas-tar,
molasses, wvater mixed with grain, and paper puip. For pnmp-
ing acids it may be made froin speciai mixtures of metai wbici
could not be used in pumps whicb iad afterwards to be bored.
It iniglît also, as far as wc can sec, be made of eitiser glass, or
stoneware.

The illustration, fig. 3,:shows.thc pulsometer in anotiser speiaiiy
unique adaptation, viz.,.as slnsg in dhams for sinking aweil

or sisaft. It is perfcctiy independemît of all fixing, and eau be
at once put to work withont descent into tic weli by turnimg on-
the steamîs cock at the surface.

The objects to wiiici tise pulsometer mssay he most advamsta-
.geously appliesl ircecxcoedimsgiy nunmerous, but artommgst otimerS,
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