LOW HEAD
GENTRIFUGAL PUMPS

"HW" Pattern — Tin., 13in., 2in., 23in., 3in.,, 4in.

SOUTHERN CROSS
MAGHINERY PTY.LTD.

QUEENSLAND—

TOOWOOMBA 277 Ruthven 51
Phone 32 1255

GATTON 79 Ralway St

Phaone 621 680

CHARLEVILLE 103 Altred St
Phone 236

BRISBANE Ipswich Rd., Rocklea.
Phone 277 1324

BUNDABERG Cnr Goodwood Rd & Wylhe 5t
Phone 72 3208

AOCKHAMPTON: 298 Bolsover St.
Phone 27 1022

MACKAY: Alexandra St.,

Phona 52 1333

TOWNSWVILLE 5B5-599 Flinders 5t

Phone 71 3136

CAIRNS 464 Mulgrave Rd.. Phone 54 2522

NMEW SOUTH WALES—

GRANVILLE 39 Grand Ave

Phone 638.0481

MOREE 209-215 Gwydir Highway

Phone 52 15399

TAMWORTH 476 Peel 5t. Phone 66 3781
DUBBO Cnr Victona St & Oepot Rd
Phone 82 3330

FORBES. 37 Rankin 51 Phone 52 1047
MAITLAND 256 High S1. Phone 33 5552
MUSWELLBROOK: 182 Bridge 5t., Phone 43 3102
COROWA: Albury Rd., Phone 33 2066
VICTORIA—

SUNSHINE 132-135 Mcintyre Rd .

Phane 311-0261

WARRNAMBOOL Cnr Fairy and Mern Sts.,
Phone 623 122

SOUTH AUSTRALIA—

ATHOL PARK: 221 Hanson Rd .

Phone 268-1844

MOUNT GAMBIER: Penoia Rd..

Phone 25 5302

BORDERTOWN: 22 Milne St Phone 52 1958
WESTERN AUSTRALIA—

MAYLANDS: 290.298 Whatley Cres..

Fhone 272 1722

NORTHERN TERRITORY— -
DARWIN: Tannadice 5t Winnelhe, Phone 84 3744
ALICE SPRINGS. 2 Brown 5t. Phane 52 1848

PAPUA NEW GUINEA—
554, Lot 11, Varahe St., Hohola
Port Maresby, Phone 25 4380

MNEW ZEALAND—
PALMERSTON NORTH. Pwani Place,
Phane 72262 Also at ASHBURTON

SOUTH AFRICA—
Bloemfontein, Johannesburg, Port
Elizabeth, Cape Town
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CENTRIFUGAL PUMPS

INSTALLATION

All unpainted parts of the impeller and body are greased to prevent rusting in storage and, in cases
where there wou'd be objection to traces of grease in the initial discharge from the pump, the pump should be

flushed out before use.

LOCATION.

When installing a Centrifugal Pump always remem-
ber that the closer the Pump is placed to the source of
supply, the better will be its performance. To ensure
maximum eapacity, select a site permitting the use of the
shortest and most direct suction pipe, and smallest pos-
gible vertical lift.

Under favourable conditions at or near sea level it
is possible to operate a Centrifugal Pump with a suction
head of 18 feet including friction in the suction pipe.
However, for practical purpeses, it is recommended that
the pump be kept within 12 feet of the lowest water
level, and preferably closer.

The efficiency of a Centrifugal
rapidly as the suction lift is increased.

Pump drops off

FOUNDATION.

The Pumping Unit will give the best results if it is
set on a firm foundation. A good conerete block is best,
but, failing that, a substantial log set well into the
ground and free from vibration will do. If the founds-
tion is to be of concrete, then the Unit holding down
bolts are to be set in the concrete when the foundation
is put down,

The Pump must be supported firmly, independently
of the pipe connections, and the spindle must be free to
turn by hand after the foundation bolts have been

tightened down, and the pipes have been connected.

TO MAKE CONCRETE FOUNDATION.

Make a mould of the required shape and height,
nailing the beards on firmly so that it will not collapse
when filled with concrete.

Sink a hole 12 inches to 18 inches deep in the
ground and about 1 foot larger all round than the mould.

Set the mould in position over the hole and lay two
pieces of 2 inch by 1 inch timber across the top, Set
the pump on these two crosspieces.

Check the position of the pump in relation to the
engine or electric motor which has to drive it.

Move the two crosspieces so that they are directly
under the foundation bolt holes in the pump feet, and
then nail them to the mould. Recheck the position of the
pump with the driving machine and then mark the posi-
tions of the foundation holes on the timber crosspieces.

At the spots marked, bore holes through the cross-
pieces to suit the foundation belts supplied.

Hang the bolts inside the mould from the holes in the
timber crosspieces, and serew the nuts on so the top of the
bolts will project the following distances above the top of
the conerete bloeck: lin. and 13in. pumps—1%in.; 2in.
. pumps—13%in.; 2%in. and 3in. pumps—13in.; 4in. pumps
—2in.

SUCTION

Check to see that the top of the mould is level by
trying a spirit level on it both ways.

The mould is now ready to have the concrete
poured into it. Mix up a batch of concrete using 4
parts stone or rubble, 2 parts sand and 1 part cement.

Fill the mould to ground level and if the mould is
fairly high a few old bars or bolts should be arranged
so that they project into the mould. These will act as
reinforcement between the top and bottom portions of
the foundation,

Fill the mould and ram well, being sure not to dis-
turb it.

Smooth off the top of the mould with a mixture of
2 parts sand and one part cement.

Allow the concrete to stand for at least 24 hours
before removing the mould. Then dampen the block and
smooth off the sides with a mixture of 2 parts sand and
1 part cement,

Allow the concrete to stand another 24 hours and
then put the pump in poesition on the block and tighten
down the nuts on the foundation bolts. Fit a plain washer
and a spring washer under each nut.

PIPING.

DO—DMake Suction Piping as short and straight as pos-
sible.

DO—EKeep suction lift as low as possible.

DO—Use larger Suction Piping than that for which pump
is screwed (if possible),

DO—Make certain Suction Piping is perfectly free from
air leaks.

DO—Install Suction Piping to connect to pump without
strain,

DON’'T—Use sharp angle bends or elbows,

DON’T—Try to operate pump with a suction lift of more
than 18 feet (including friction).

DON'T—Use smaller Suction Piping than recommended.

DON'T—Allow Suction Piping to rise above pump unless
pump is below the lowest source of supply.
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CENTRIFUGAL PUMPS

SUCTION PIPING —~ Continued.

The installation of Suction Fiping must be carried
out with extreme care, as incorreectly laid Suection Pglng
will cause endless trouble and inconmvenience.

" The illustrations on Page 3 show some of the more
common installation errors and the best methods of pre-
venting them.

A bend must not be placed directly,at the pump
suction flange. Fit a straight pipe, at least tWice itz dia-
meter in length, between the bend and the pump. Where
convenient it is recommended that this straight pipe be
made 18 inches long.

T reducing socket‘: are required, f1t them in the
vertical lina,

Tf the same size pipe, for which the suction flange

iz serewed, is 1o be used, it may be installed horizontally. - -

Suction Piping sheuld have s continunal fall from the
pump to the souree of supply, when there is a suction lift.
The (Nusiration: on Page 2 show correel and incorreet in-
~tallations. :

. A bharrel union or fianged joint i3 nedessary in all
suyction lines to permit the piping to be =erewed up tightly
and dizsmantled easily for sevvicing the pump.

Make sure that all joints, whether flanged or
screwed, are absolutely air tight, by using suitable gas-
kets or jointing compound and beiting or screwing up
evenly and tightly.

When there is a suction lift, a good type of foot-
valve, with a water opening of at least equal area to-that
of the pipe, is essential.

We recommend the use of the Southern Cross “AF"
Patiern Brass Combined Footvalve and Strainer where
the suction pipe is 3in. or lesz, and a Southern Crosz
Galvanized Footvalve and Strainer, Mark HC-H, for 4in.
wuciion pipe.

Make sure the footvalve is installed about three feet
below the low level of the water to prevent the formation
of whirlposls and the consequent entry of air into the
suetion pipa.

When the pump is below the lowest souree of suppiy,
a Fullwar Gate Valve should be fitted in the snction line
¢lore to the pump. This enables the pump to be serviced
without draining the supply reserveir to Lelew pump
level. This Valve must always be fully open unless the
pump is being dismantled,

DISCHARGE, PIPING:

Discharge Piping of a size suitable to CArTy. the re-
quired discharge from the pump, without excessive fric-
tion head, should be selected.

The pipe size for which the discharge flange is
serewed is not necessarily the eorrect size to use.

Always check the friction head of the installation
before deciding on the zize pipe to be used. As a genersl
rule, one size larger pipe than the discharge flange
serewing is recommended. Never, under any cireum-
stances, should a size of pipe smaller than the discharge
flange screwing be used.

If the point of discharge iz some distance above the
pump, the discharge piping should rise continuously to this

point. Where the discharge piping is laid over undulat- -

ing eround with high points where air pockets ean form,
vent cocks must be placed to expel any accumulation of
air which could affect the discharge eapaeity of the pump.

GATE VALVE

Install a Fullway Gate Valve in the discharge piping
as close as possible to the discharge flange of the pump.
1t is used chiefly to control the capacity of the pump.

Tt is always advisable to close the Gate Valve before
stopping the pump, so that next time the unit is required
to operate, the driving engine or motor may be started
free from load.

After starting, wait until the unit has gained full

speed, then open the Gate Valve gradually until the de-
sired guantity of water is being discharged.

A Centrifugal .Pump is not harmed whilst operating
against a closed discharge valve provided the pump is noi
left running for more than 10 minutes, If left running

" for very long, the churning action of the impeller gener-

ates sufficient heat to cause seizure and distortion of the
pump.

TO ALTER POSITION OF PUMP DISCHARGE

lin, and 1lin, Pumps:

The discharge can be altered to any one of the four
positiens, according to the lecation of the Body on the
Bare,

2in., 23in., 3in. and 4in. Pumps:

The discharge branch on all pumps can be easily
swivelled to any desired position if the elamps holding the
pump hbody te the base are loosened. After adjusting
position of discharge branch, tighten clamps. Also checx
to see that the shaft still turns freely.

After swivelling the body it may be found that one of

"the two studs holding the packing gland is inaccessible

and in this case the studs should be shifted to the alterna-
tive pair of holes provided in the body.

CONNECT ING SUCTION AND DISCHARGE
PIPING.

Both Suction and Discharge Pipes must bs sup-
ported independently of the pump so that no undue
strain is placed on the pump casing. These pipes
must match up to their respective flanges without
pressure being applied to the bolts, to avoid distor-
tion of the pump,



CENTRIFUGAL PUMPS

Page Five

GLAND.

lin. and 13in. Pumps:

The lin. and 1%in. Pumps are fitted with a self-
adjusting mechanical seal and this seal requires no atten-
tion,

2in., 2%in., 3in. and 4in. Pumps:

Pumps are despatched with the gland packed. Tem-
perature changes may cause the packing to swell, and
if the shaft canmot be easily turned by hand, reset the
packing and screw the gland up lightly. After the pumyp
has been in operation a short time it will be found
necessary to tighten up the gland as the packing “beds
down.” One or two rings of packing should be cut and
inserted immediately to restore the packing te its original

length. The packing must be inserted into the packing
box, one ring at a time, making sure that the joints in
successive rings are not together but on opposite sides
of the shaft. The packing box should always be kept
filled with sufficient packing so that the gland will not
enter the packing box more than approximately #in.

The gland nuts must be screwed up evenly and
should be little more than finger tight; a tight gland
causes the packing to burn and score the pump shaft.
Use only the best quality graphite type packing in the
packing gland.

Whe'e special liquids are to be pumped, we will be
pleased o advise the type of packing and metals to be
used.

PRIMING.

Do not attempt to run the pump when empty, The
pump and suction pipe must be filled with water and the
air removed from the pump casing (primed) before start-
ing. If run dry, certain interior parts which rely on
water for lubrication will be damaged.

After the pump is installed and the discharge piping
has been connected, check the position of the winged
priming plug on the pump body. It should be fitted at
the top of the body. If one of the three gas plugs is at
the top, remove it and fit the winged priming plug instead,
making sure the sealing washer is in place. The winged
priming plug is only screwed up finger tight so that it
can be easily unscrewed for priming.

The following methods of priming may be used:—

{a) Using a Hand Operated Diaphragm Pump (Refer to
Mlustration ) \—
1. Close gate valve on discharge pipe.
2. Operate the diaphragm pump until it discharges
water.
3. Start Centrifugal pump.
4, Resume pumping with the diaphragm pump for
about anether two minutes,
5. Gradually open the discharge gate valve.

{(b) Where the water is being pumped to a level higher
than the pump, the gate valve on the discharge pipe
is closed each time just before the pump is stopped.
When the pump has to be primed, remove the
winged priming plug from the top of the pump and
open the gate valve on the discharge pipe. When
water, free from air bubbles, flows frem the plug
hole, close the gate valve and replace the plug. Start
pump immediately.

(¢} Mount a priming funnel, priming cock and bend from
one of the plug holes on the side of the pump body.
Open priming cock, remove winged priming plug
from the top of the pump and fill the pump and suc-
tion pipe by pouring water into the funnel. When
water, free frem air bubbles, flows from the plug
hole, replace winged plug, close priming cock, and
start pump immediately.

(d) Place a small tank close to the pump so that the
bottom of the tank is higher than the pump. Con-
nect a small branch pipe into the pump discharge
pipe between the pump and the gate valve, and run
it to the bottom of the tank. Fit a stop cock in thia
branch pipe.

Mark KD-C Diogphragm Pump
Mounted for Priming CentrifugaL

Pump. —

TBSP Hex.
Nipple

1"BSP Pipe Socket Welded to Suction Pipe
Distance (fuce of Suction Flonge to centre

of Socket)_. 7" Minimurn
9" Maximum

Diaphragm Pump mounted for priming

To prime the pump for the first time, close gate valve
on discharge pipe and stop cock on branch pipe. Pour
water into tank, remove winged priming plug from
pump and epen stop cock on branch pipe. The water
will flow into the pump and suction pipe, and when
it flows from the plug hole, free from air bubbles,
close the stop cock on branch pipe, replace plug and
start pump immediately.

When the pump is started, open stop cock on branch
pipe until tank is full and then close it.

(e) Where the pump is installed below the lowest source
of supply, remove the winged priming plug from the
top of the pump, and open the gate valve on the
suction pipe, and the water will flow in, thus priming
the pump. When water, free from air bubbles, flows
from the plug hole, replace the plug and start pump
immediately.

In all cases the pump spindle should be turned slowly by
hand to expel air trapped in the impeller.

The discharge gate valve must be kept closed until the
unit has gained full speed, and then gradually opened.
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CENTRIFUGAL PUMPS

OPERATION

STARTING.

Before starting the Unit, check the following
points e
1. Direction of Roatation: Make sure that the engine or
motor will drive the pump in the direction indicated
by the arrow on the pump cover plate.

2. Gland: Make sure that the gland is lightly and evenly
adjusted and that the pump spindle revolves freely
when turned by hand.

3. Suction Piping: Make sure that there are no air
leaks in the suction piping and that the foot valve
does not leak.

4, Priming: Prime the pump ecarefully, as previously
explained.

3. Gate Valve on the Discharge Pipe: Close the Gate
Valve on the Discharge Pipe. This will allow the
driving machine to be started free from load.

6. Alignment: Recheck alignment of pump and driving
machine,
The unit may now be started.

When the pump reaches full speed, open the gate
valve on the discharge pipe gradually until the desired
gquantity of water is being delivered. If the pump has
lost its prime, stop the pump immediately and reprime
the pump.

As more water is pumped when the gate valve is
opened, the load on the sngine or electric motor is in-
creased,

If the layout of the discharge pipe is ever altered
and the discharge head is reduced, the pump will de-
liver a greater quantity of water. This will increase the
loading on engine or electric motor, and if necessary
the eate valve on the discharge pipe should be partially
closed to reduce the loading.

GENERAL.

DO—Use correct packing in gland.

DO—Inspect pump frequently.

TOTAL HEAD.

This Centrifugal Pump has been supplied to suit the
particular conditions of your installation. If the installa-
tion is ever altered or the pump is shifted to a different
site, the total hoad and its effcet upon the capacity of the
pump and horsepower required must be considered.

The total head is the total vertical height from the
level of the water being pumped to the point of dis-
charge at the end of the discharge pipe, plus the head
due to friction in the pipe lines. Tables showing the
heads to be allowed for friction in pipes and pipe fittings
are included in the back of the SOUTHERN CROSS
Catalogue.

Where the Centrifugal Pump is used for a spray
irrigation plant, extra head has to be allowed for the
sprays, and added when calculating the total head.

DON'T—Run pump for very long with discharge valve
closed,

DON'T—Tighten packing excessively.
DON'T—Tun pump in wrong direction.

DON'T—DUsze suction valve, if fitted, to control pump
capacity. Leave it always fully open, unless pump is
being serviced.

NOISE.

A centrifugal pump in operation is uspally nearly
noiseless. Sometimes, however, it will produce a rattling
sound, varyving in intensity. This is usually caused by the
presence of air in the pump and this can be remedied by
removing the winged priming plug at the top of the pump
body and re-priming the pump.

Noisy operation may also be eaused by:

(a) A foreign body jammed in the impeller or
body,

(b} Pump running in wrong direction. Check with
arrow on the pump cover plate.

LUBRICATION.

The Ball Bearings in the Pumps are packed with
grease at the Factory and do not require further lubrica-
tion before the Pump is run.

The Bearings should be lubricated with Southerm
Cross Grease, If this grease is not available, any Ball
Bearing Grease as recommended by a reputable Qil Com-
pany may be used.

For Pumps used on Irrigation Plants: Repack bear-
ings with fresh grease prior to the start of each pumping
Season.

For other applications: Repack bearings with fresh
grease every 6 months.
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PUMP OVERHAUL,

‘When a Pump eventually requires an overhaul, pro-

cead as follows:—

lin.

and 1%in. Pumps:

Remove Nuts from Base to Body Studs and lift away

the Pump Body. The Base remains in position with the
Suction and Discharge Pipes,

1.

2in,,

Unserew Pulley.
Unserew Impeller Nut.

Remove Shaft Bearing Circlip, and drive Shaft and
Bearings out.

Wash Bearings in petrol {not kerosene), allow to
dry, and then inspect. If Bearings are worn or de-
fective, fit new Bearings.

Re-pack the Bearings with fresh grease, using
Southern Cross Grease, or, if this is not available, any
Ball Bearing Grease as recommended by a reputable
oil company. See that the Balls are well covered
with grease on both sides of the Bearing.

Wipe any old grease or foreign matter out of the
Bearing Housing in the Pump Body and reassemble
Pump by reversing the dismantling procedure.

23in., 3in., 4in. Pumps:

Disconnect suction and discharge piping from pump
at barrel unions or flanged joints. Remove belts
from pump pulley.

Undo nuts holding cover plate to pump body and
remove it, taking care not to damage the gasket.

Undo the impeller nut and remove the impeller
washer, On 2in. pumps, unscrew the pulley from the
pump shaft. On other sizes of pumps, bend hack
pulley locknut tab washer and undo locknut. Bump
pulley off shaft, being careful not to lose the key.

2in, Pump Only: Remove the impeller from the pump
ghaft. The plugs in the body ean be removed and

10.

two serew drivers inserted to lever the impeller off.
Be careful not to damage the thread in the plug holes.
If the impeller is difficult to remove, hold a piece of
brass bar against the impeller end of the shaft and
give it several sharp blows with a hammer. Remove
impeller key from shaft.

Remove the body clamps, loosen packing gland and
slide body from shaft,

Remove cirelip and bearing sealing ring and slide out
shaft and bearing.

2%in., 3in., and 4in. Pumps Only: Remove pump
body clamps and bump the body against the back of
the impeller to lonsen it on the shaft. If necessary,
remove plugs from pump body and two serew drivers
inserted from opposite sides can be used to free the
impeller from the shaft,

Remove impeller key and then slide pump hody off
shaft.

Remove bearing cap and then slide shaft and bear-
ings out of baze.

Undo the packing gland and remove the gland, pack-
ing rings, lantern ring and ring of packing fitted
under the lantern ring. Clean the drilled passages
through the body with a piece of wire.

Reassemhle the packing gland leaving it loose. Fit
one ring of packing, then the lantern ring, and then
the remainder of the packing rings.
NOTE: It is important to see that the lantern ring
and the small by-pass hole coincide.

Wash bearings in petrol (not kerosene), allow to dry
and then inspect. If bearings are worn or defective,
fit new bearings.

Repack the bearings with fresh grease, using
SOUTHERN CROSS GREASE or, if this is not avail-
able, any Ball Bearing Grease as recommended by a
reputable oil company. See that the balls are well
covered with grease on both sides of the bearing.

Wipe any old grease or foreign matter out of bear-
ing housing in basge and then reassemble pump by
reversing the dismantling procedure.
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[PumP
SIZE

GPM

TOTAL HEAD IN FEET

30(40

50

70

80/90l00

110

120

GPM|

ﬁ
!0 RPM (13001580 25 [2000(|2200|2370 {2530 (2670 {2800 {2950 | 3060 IO
gie | 2 | -a 63| -a7] 111 | 12e5] 1ra | ve3] 1-84] 21 | 2-2
I” IS RPM [1320 |16 001830 |2010 [2210 |2380[|2540|2675 (2810 [2960[|3070 |5
Bup | -2 | -as| -7 o | 3 |15 |17 |19 |2zas |23
MARK 20 RPM 1350 1625 1850 |2030 2220 2400|2550 |2680|2825 |2970 [3080 20
gHP | 3 | 5 “15 | 1 12 |135| 16 | 1ra |2-08]2.25] 25
HW_C 30 RPWM 1500|1730 [1930 |2100 [2280 [2450 |2600|2740 [2860 |[3000[3100 30
BHP | -a5| 1 9 | 1 3 | -5 | v15 | 2 22525 | e
40 RPM 117001880 |2160 |2230 | 2400 | 2550|2660 |2800 2950 [3050 [3150 40
guPr | 65| 9 | 1 3 |15 | 15| 2 225|2s |27 |29
] 40 RPM 11250 |1500 [1675 |IB50 |2010 |2170 |2300 |2430 [257T0 [2700([2820 40
l_ P | 57| -8 | 11 tas |16 |19 |22 Je7 [31 |34 |37
2 50 RPM 11360 1570 [1725 [I900 |2055 |2200[|2340 [2470 [2600 |2730 {2850 50
BHP | 15| 1 3 | 15518 |20 |26 |3 34 |37 |4
MARK 60 rRPM 11475 1es0 1810 [1975 2110 |2255 |2390 2510 |2650 27715 Z2RT5 60
P | os|i125| 15 [ 115 |205[25 |3 33 |a75 |4 A4
HW 'D 70 ReM 11610 11775 1930 |2060|2190 |2325 |2440 [2670 |2700 |2800 [2905 70
BHP | 145 | 1-a5] 17 |2 24 |2zos|a3 |a7 [a 42 |49
80 RPM 1760|1920 |2045 2160 |2295 |2400 |2510 |2630 |2T745 [2850 (2945 80
aHP | 1.4 | 1r65] 19523529 |3-25]|36 |4 44 |48 [54
80 RPM 1050 |1280 (1450 |1620 [1TTO [1900[2040|21175 |2290|2400 ({2490 80
BHP | -65] 1 -5 | 1o |24 |2.92 |35 |41 |4 |5 5.8
2” |00 RPM 111001310 1475 1640 (1790 [1925 [2050[2180 [2295([2405 [2485 |00
gup | & | 1res| 17 |22 |275]3-4 | A 45 |5 571 |6-4
MARK |25 RPM 160 |I360 1500 1680 1810 1950|2075 (2195 |2300][2410 |2500 I25
gHP | 105| 1155 ] 2 265|325|385{4-5 |52 |51715]6.6 |125
HW_E ISO RPM 112501425 o156 (11256 8601985 [2100(2210 (23252425 [2515 ISO
pue | 14 | 19525 |31 |asslas |5e5]59 |6a |T25(8
|75 RPM 11340 [1500 1650 1780 (1920 |2035[2150 2250|2360 [2450 [2545 '75
BHP | 1-15] 24 [a 315|45 |525|6 675 | 1.5 | &15 |9
ln |75 RPM 111001265 | 1410 |I550 [1615 |1800 (1920 2025|2135 [2225 [2325 175
4 guPp | 15 |21 |2a |37 |4as |54 |65 |75 |85 [9-6 [10-15
22 200 RPM W60 1310 1450 1515 1700|1825 1940 |[2050(2150 [2245(2340 200
P | 1-a5]|2-5 |a25]a 248 |61 |71 |81 |84 Jioe w5
MARK 225 RPM 12301575 [1500 [1625 [1TAQ 1865 (1915 [2015 [2115 |22710 [2565 225
gHP | 2.2 |29 |a15|A5 |56 [ea5)18a |as |99 |1 12
HW'F 250 RPM 3001430 1550 1670 (1790 [19002000(2110 [2200 (2300 [2380 250
BHP | 2-756|a-5 |4.25](51 |e5 |75 |83 |94 0.5 [11:75 13
275 RPM (1575 [1495 [1610 |25 [1BAQ 1945 |[2045 |2145 |2240 [2325 [2420 275
& BHP | 3-25( 4 49 |62 |7z |81 |9 o2 [u-5 jie5 815
275 RPM [VOA45[1245 1410 IS5 (V115 [1860 (1990|2110 |[2225 |2345 |2440 275
" BHP |23 |32 |4 5 &3 |76 |99 hoe |18 I3 14
3 300 RPM 11110 13001470 1625 |[IT60 [IS00 2025 |2140 [2255 |2370 |2475 300I
BHP [ 2 3-a |48 |6 7.5 |83 hoe |hza |14 153 [\6:5
MARK 325 RPM (11501325 [1495 (1650 1780 1920 |2035|2150|2265 2375 (2475 325
BHP [ 3-25] 41 |51 |e5 |a 8-15 [11-5 [13 14-8 |16 -1
HW"G 350 RPM 1210 1360 [1510 |16 70 1800 1930 [2050 |2165 |2280 2385 |2490 350
BHP [ 3.7 |44 |54 |68 [83 |10 n-1 (315 s hes 119
375 RPM 125012001550 [I600 1825 [1950 [2075 |21 80 [2295 |2400 (2500 3-75
BHP |39 [475]|515|7-2 |88 05 [12.4 iaa |16 -6 |19
375 RPM [1050 [1200 [I1I350 (1490 1600 [I'TOO0 [I800 [I91Q [2000{2085 375
y BHP f3-8 |47 |57 [7-2s]a-7 [ioo5 ie-t a4 (5.8 |I7-4
4 400 RPM [1090[1225 1375 [\510 1620|1720 \820 [1920 |2020 [2100 400
BHP [ 41 |5 6 7.5 |a-2 |u I3 15 165 |18
MARK 450 RPM [1160 [1300(1440 (1555 1660 1760 [I850[1950[2040(2130 450
BHP | 47 |59 |79 |85 o5 2o as lies is |20
Hw_H 500 RPM (12501370 15001610 |ITIO [1&00ISI10 1990|2015 500
BHP I57 |7 871 o1 |is a8 e -8 [19-8
550 RPM {1340 [1450 1570 1615 1710 [1855 [\DAQ |2030|2120 550'
BuP | 7-5 |9 o5 {1-7 [nea hiss e et |21 '

Horsepowers Shown are Minimum Required at Pump Shaft
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TROUBLES AND THEIR CAUSES.

Failure to Deliver Water.

i. Pump net properly primed.
2. Speed tog lowi—
tat If motor driven, check speed and line voltage.
iby If engine driven, check governor setting and
enzine speed.
fe) If driven from line shaft, check shaft speed and
pulley sizes.
3, Discharze head bevond pump’s rating.
suction and discharge heads with gauges.

Cheek both

4, Txeessive suction lift.
v, Incorrect direction of rotation.

6. Tonw =uction and short delivery.
A rinimum discharee head of approximately 51t
will hielp to eliminate this trouble.
7. Impeller clogged.
%. Obstruetion in suction or discharge line:—
fuay YValve elosed.
(%) Suetion strainer clogred.
ier Ruction font valve stuek in closed position.

9. Suciion pipe not in water.

Pump Delivers a Little Water and Then Fails
to Deliver More.

10, Adr not all out of puinp.

11. T.eaking =uction pipe, joints, or gland.

12. Suetion lift too great.

Too Low Pressure or Too Small Quantity of
Liquid Discharged.

13. Footvalve too small or restricted by rubbish or in-
suificiently submerged.

t4. Slight air leaks in suction piping or joints.

16, Air leaks at packing gland.

16, Excessiva suction lifi.

17, Tropeller partialiy or fully clogged.

18, Speed too low, (See No. 2.}

19. Suc:ion or discharge piping and strainers partially
stopped up. (See No. 9.)

20, Suction head too high when pumping het or volatile
liquids.

21. Discharge head too high.

22, Impeller damaged.

23, Wrong impeller in pump. Cheek diameter and clear-

ANCES,
24. Sealing rings badly worn, giving excessive clearance.
25. Afr or gases in liquid handled,

@

Pump Discharges at Surface but Fails to De-
liver at Higher Discharge Point.

26, Pump speed too low,

27. Head not caleulated eorrectly.

Hot Bearings.

28. Belf too tight or out of line.

29, Too much grease in ball bearings.

30, Unsupported pipes straining the pump.
A temperature uncomfortably hot to the hand is not
neceszarily injurious to the pump; any sudden rise
in temperature, however, should be investigated,

Power Consumption Tee High.

31, lot.al head is lower than estimated causing too much
cater te be pumped,
‘111 attle back capaeity by means of gate valve on
delivery side.

32, Pump speed too. high.

33. Density of liquid greater than water.

34, Bent shaft.

25. Unsupported pipes straining pump eausing impeller

to bind in body and cover plate. Remove belts and
turn spindle by hand to check if it is free.
36. Packing gland too tight.

Excessive Vibration.

37. llisalignment. When pump or driver becomes hot
durine operation, check alignment of pump and
driving memmber,

38. Foundation not sufficiently rigid.

29, lmpellier partialiy clogged, causing unbalance.

40. Worn bearings,

41, Casing distorted. (See Nos. 34 and 35).

Too Much Leakage Around Shaft.

42, Insufficient packing.
43. Packing loose on worn shaft. Replace packing, or, if
shaft badly worn, replace shaft.

Excessive Internal Wear of Pump.

44, Cavitation from air or gases in liquid.

45, Abrasion caused by solid particles.

48, Corrosive action of liquid handled.

47, Unsupported pipes straining pump, causing impeller
to bind in body and cover plate.
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