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WATER WOIUCS PlUMPING bIACHINEP.

BY MINs lCN<If . I.Nr. C.E.

Thé, nbove iR thc title of a very- able lecture receîîtly deliv.
Pecd by Johin Kennedy, hl. Inst. C. E., Chief Etigineor of the
Montrea) Ilarbour Works, te the engineering clises of McGill
Universuity. Sevorai of onr leagling cngincerq, Messrs. F.
Sluuîly, W. B. Smellie, 1'. A. I>eterson, L. Lesage, 0. D.
Anistey. showved the great iinterest they feel iii thf. trainiug ofIthe yoniiger niemberg of the profession by being present, AnduI kidly pronised to give their help) iii continning the lecturinig
systeni mnuratcd ilinring the last seasoi. The locturer com-
I nenced by Rtating that

Waterw'orks punsiping nîachinarýY nay hoa conveniont-
]y considered under thoe lieads 1. ?umps ; 2. Motive
Power; 3. Thse Arrangemnent of thiese, with reformnc
to eacb other and to thoir fousidations.

Purnps for wvator works are almost oxclusivoly re-
ciprocating. Rotary p cs f varlous kinds have

lek ve aste of power, and cost of maintenance,
thyare unfit for constant use. An example woer-

thy of notico as being- near at liand, and as aIl'ord-
nga full trial tuder favonrable ciretnistances to

one of the best forms of rotary putups, wvas that at
Ogdensburgh, N.Y. A set of threc Iroll rotaries 'vas
litted up by the Ilolly Co. of Lockport about 15 ycars
age for tho stipply of tho City at about 30 Ibi. per
inch for ordiuary domestic use and about 80 to 100
lbs. for fires, but after a short time they wvere aban.
doned for the roasons stated, and reciprocating puns
substituted. The low firat cost of rotary punips hlas
occasionally led to thoir use in water-%works as re-
serves or lire auxiliaries, and they are %vell adapted te

I uols use, but tise desirability of having tisa reserve
jpuris of suc]> kind as to ba snited for regular use lias
alinst universally Me to the duplication of reciproca-

Itin.- pumips in preference to using rotary reserves.
Jeiprocttng pmj are conveniontly classified as

1. piston, 2. pluiiger, 3. bucet-pluinger. The piston,
and tise ;sl'îni,,er are cither singlo or double acting,
ilug thu' lsuck'.t-lnnugor is single acting in £eed, but
double in deiivery These types are sufficiently dis-
tinct in thcir ordiuary forime and too welI-known to
need description, but they are sometimses se far varicd
ilu desigil as to be sosnewhlat diflicuit to elassify.

Iu dealimsg practically ivitis puînps sud especiallyivith
tiiose of cnsiderablo size, and lifting 100 to 300 ft., as

icorallon ia %watfrwcrks, wve soon flud that the valves
and tise packing are Vhe parts of chief importance and
if thrsn ho righit thie.a is littia else Vo give trouble.

1ciuq, strictly spesking, is somu substance placed
betwcen the pump harrel and plunger, or between
other stationary and moving parts Vo niake a water-
tighit joint hotween thora. Hlesp and other soft sub-
'tances Coinl)ressed in a stufllng box, and motallic rings
or sections, made elastie by springs. are most greterally
used. Instead of packing proper, bushings or simuilar
dpvicce, dependirsg on the accuracy of their meclianical,

ifit, are froquently used, and iV ivili ba couvenient Vo
cousider botlli tegether. For single acting lngr
and pi8ton rods in whiicli ths packing le open Vo the
air at one end, Vtse old-fashioned hornp or flax, and
comuson stufing box le undoubtedly the beet. The box
should be capable of taking in Sin. Vo 12in. depth cf

1yarn. and the packing should ba loose enougli to sup-
piy lubrication by a eliglit leakago of %vater.

For double acting plunger pumps,wvhen the packing i8

more or le8s difficuit of uucess and i whero leakage i8 cf ne
importance, except as lu Fig. 11, tha losa of go ssxuch
pumped wvater, Vhe inctallie bushing is frequcuntly used,
and ie on the wvholo, to bo praferred to paeking. Clnain
wvator le a fair lubricator for two brase surfaces and for
pumps of moderato size, bra-s plunger,3 and brase
hushings are therefore satisfiietory. For hirgo puiupe
whoro iron plunigers are usedifor econormy, hraî,s or wvhite
metal bushings are used w'ith good resuis. In ail cases
Vhs busliug are ilsade Vo ho caslly renewablo ; they
are groovaul iitis circunsferential grooves to check tha
flow cf water bptiveeu them sud tIse plunger. Tise depth
of the bushing should maniféstly hear sonie relation
Vo tho pressure of water and te ths, i-aight cf plunger,
iii case it is a horizontal one and suppotted by ths
buslsing probablv liaif Vo one diausoter cf the plunger
i8 withiu tho limuits of ordiuary practica for large
puinps. For pistons, cupped loather, gutti percha,
and varions matailie and lignum-vitoe packings, made
in sections and kept expanded by springs, in imitation
cf steain cylindar packings, have beau often tried but
wvithout nuch success, and on tho wholo hiemp or othor
fibrous packings la yet the most satisfactory for pump
pistons. For ths icland on tisa stufing box thora is iu
the piston a folloNver Vo press out Vhs yarn and Nvith
Vhis differance the paekin- of q piston aud a plungar
are alike.

The difficulty of access Vo pistons Vo ighten up or
roeow the packinig )las, iu instances of good miodern
practice, led Vo tise abanidoument of packing alud Vhs sub-
stitution of deep pistons fitting accurately in tha pum p
barrai aud depending mierely on their meehanical fit sud
on grooves cnt round their cireumferenca Vo proeat
leakaige, as in tha case of bushings on plungers. Tho
great.54 in. by 10 ft. pumpe cf the Chsicago water-wvorks
and Vhe noiw 30 in. by 4 ft. puups cf Ilamnilton. Ont.,
Fig. 9, aroeaxamples ci vertical pistons or buckets, audtise
ne'v Fairmount water-power pumps cf Philadoiphia are
instances cf horizontal pistons se treated. A depth cf
piston cf haif Vo tlireL-quatters the diaineter for verti-
cal puinîps and np Vo a full diameter for horizontal puimps
le nana], aud it is cnstamary Vo suake tise periphery
of the piston as a movabla band or sieuve ws-lich exu

leeasilv chan-cd Nvhaen wvorn.
Pnwmp valv'..-The requisites in a valve are simply

that it should lot the wvater pass frcely throughi it in
one direction aud entirely preveut it passisr in the
othor. Perfection in action in these pointa togetlser
wvitis durability constiVute the excellence cf a valve.
W'ater may be retardcd aud ths pump burdened by tisa
valve bain- toc amail in area, thus increasing inertia and
friction. Or te valve may hoe unduly heavy in propor-
dion ta itslifting arcs causinga inaterial increase in pres-
sure cf watar required Vo lift it; or the ivater-passages
may bc crooked and bsdly saped. Idf ail thesa cases
tho valve is faulty from net aliowing the wvater to pass
frecly.

Jt mnay aIse ho faulty from net closing quickly enougli
andthus allowving soea ater to returu. This is aver y
serions evil net nxerely f rom Vhs wvaVor svasted, 'but Ils-
causecf the shoek produc'.d by tse suddan closing cf
the valve aftor tisa wator above it lias hegun te inove
backward.

To obviato this shock is the great problema in valve
designiug and bas led te almost infinite variety cf
forme. Time ivill net permit a description, Isowever


