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SOUTHERN CROSS CENTRIFUGAL PUI'ZPS.

INSTALLATION

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 capacity, select a site permitting the use of the
shortest and most direct suction pipe, and smallest pos-
sible vertieal 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 suection pipe.
However, for practical purposes, it is recommended that
the pump be kept within 12 feet of the lowest water
level, and preferably closer.

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

Foundation.

The Pumping Unit will give the best rvesults if it is
set on a firm foundation. A good concrete block is best,
but, failing that, a substantial Jog set well into the
ground and free from vibration will do. If the founda-
tion is to be of conerete, 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 boards 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 ineh 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 belt 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 bolts supplied.

Hang the bolts inside the mould from the holes in the
timber crosspieces, and screw the nuts on so the top of the
bolts will project the following distances above the top of
the concrete block—1 and 1% inch pumps—1 9/16 inch;
2 and 2% inch pumps—1% inch; 3 and 4 inch pumps—
2% inch.

Check to sgee that the top of the mould is level by
trying a spirit level on it hoth ways

The mould is now ready to have the comecrete
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 :s
fairly high a few old bars or bolts should be arrange
so that they project into the monld. These will act as
reinforcement between the top and bhottom 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 = 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 position on the block and tighten
down the nuts on the foundation bolts. Fit g plain and a
spring washer under each nut.
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Piping.

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

DO—Keep 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 W’Ith-()llt
strain.

DON'T—TUse sharp angle bends or elbows.

DON’T;Try to operate pump with a suection 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.

INCORRECT

CORRECT

The installation of Suection Piping must be carried
out with extreme care, as incorrectly laid Suction Piping
will ecause endless trouble and inconvenience.

The illustrations on this and the following page show
some of the more common installation errors and the best
methods of preventing them.

A bend must not be placed directly at the pump
suction flange. Fit g straight pipe, at least twice its dia-

CORRECT

INCORRECT

meter in length, between the bend and the pump. Where
convenient it is recommended that this straight pipe he
made 18 inches long.

If reducing sockets are required, fit them in the
vertical line.

If the same size pipe, for which the suction flange
is screwed, is to be used, it may be installed horizontally.
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Suction Piping—Continued.

CORRECT

FITTED AT TOP OF
BODY.

INCORRECT

. AIR POCKET FORMS ALONG HERE ——_

Suction Piping should -have a continual fall from the
pump to the source of supply, when there is a suction lift.
The illustrations above show correct and incorrect install-
ations,

A barrel union or flanged joint is necessary in all
suction lines to permit the piping to be serewed up tightly
and dismantled eagsily for servicing the pump.

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

INCORRECT -

We recommend the use of the Southern Cross “AF”
Pattern Brass Combined Footvalve and Strainer where
the suction pipe is 3in. or less, and a Southern Cross
Mark HC-H Galvanised Footvalve and Strainer for 4in.
suction pipe.

Make sure the footvalve is installed about three feet
below the low level of the water to prevent the formation
of whirlpools and the consequent entry of air into the
suction pipe.

When the pump is below the lowest source of supply,
a Fullway Gate Valve should be fitted in the suction line
close to the pump, This enables the pump to be serviced
without draining the supply reservoir to below pump
level. This Valve must always be fully open unless the
pump is being dismantled,

Q@
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Discharge Piping.

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

The pipe size for which the discharge flange is
screwed is not necessarily the correct size to use.

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

If the point of discharge is some distance above the
pump, the discharge piping should rise continuously to this
point., Where the discharge piping is laid over undulat-
ing ground with high points where air pockets can form,
vent cocks must be pluced to expel any accumulation of
air which could affect the discharge capacity of the pump.

GATE VALVE

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

It 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 quantity of water is being discharged.

A Centrifugal Pump is not harmed whilst operating
against a closed discharge valve provided the pump is not
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

The discharge branch on all pumps can be easily
swivelled to any desired position if the two nuts on top of
the base are loosened. After adjusting, press pump body
firmly into base before tightening nuts again, Also check
Lo sec 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 casc the studs should be shifted to the alterna-
live pair of holes provided in the body.

CONNECTING SUCTION AND DISCHARGE
PIPING.

Both Suction and Discharge Pipes must be 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.

Lubrication.

BALL BEARINGS

The ball bearings in the pump are packed with
grease at the Factory, and do not require further lubri-
cation until the pump is overhauled. At least every two
years the pump should be completely dismantled and in-
spected. To do this, proceed as follows:

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

2. Undo nuts holding cover plate to pump body and re-
move it, taking care not to damage the gasket.

3. Bend back the tab washer and then undo impeller
nut. Bend back pulley locknut tab washer and undo
locknut. Then bump pulley off shaft, being careful
not to lose key.

4. Unscrew the bearing housing, No. 11, on 1 and 1%
inch pumps, and undo nuts holding bearing hous-
ing on 2, 2%, 3 and 4 inch pumps.

5. Loosen packing gland. Using a piece of wood to pro-
teet the thread, bump shaft through until impeller is
clear of pump body. Insert suitable wedges at sev-
eral points between the impeller and pump bedy
and then bump the shaft back out of the impeller.
Remove impeller key from shaft. Examine water
passages in the impeller and make sure they are clear.

6, Loosen the two nuts on top of the base and then
slide pump body off shaft. Examine the machined
lugs on the pump body which fit into the base and a
grubserew will be found in one of them. Screw out
this grubserew. Undo the packing gland and remove
the gland, packing rings, lantern ring and the ring
of packing fitted under the lantern ring. Clean the
lantern ring and using a piece of wire, clean the
drilled passages through the body. Refit the grub-

screw and reassemble the packing gland, leaving it

loose. Fit one ring of packing, then the lantern ring

and then the remainder of the packing rings. If the
gland is not assembled in this way the lantern ring
will be in the wrong position in the gland.

Slide shaft and bearings out of base. Wash bearings

in petrol (not kerosene), allow to dry and then in-

spect. If bearings are worn or defective, fit new
bearings,

8. 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 bearings.

9. Wipe any old grease or foreign matter out of bear-
ing housing in base, and then slide in shaft and
bearings. Refit bearing housing, Ne. 11, fitting
spring washers under nuts on 2, 23, 8 and 4 inch
pumps. )

10. Slide pump body into position in base and tighten
two clamping nuts. :

11. Fit impeller key in shafi, and then put impellcr, tab
washer and impeller nut in position, Make sure that
the suction (open) side of the impeller faces out-
wards. Sec that pulley key is in position and then
fit pulley, tab washer and pulley locknut, Tighten
both impeller nut and pulley nut and bend tab
washers over to lock nuts.

12. Put gasket and cover plate in position and fit spring
washers and nuts and tichten. Refit belts and con-
nect up suction and discharge piping.

NOTE: The greasing of the ball bearings at least
every two years, as set out above, iz the only lubri-
cation which the pump regquires.
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Pumps are despatched with the gland packed. Tem-
perature changes may cause the packing to swell, and
it the shaft cannot be easily turned by hand, reset the
packing and screw the gland up lightly. After the pump
has heen 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 to its original
Tength. The packing must be inserted into the packing
box, one ring at a time, making sure that the joints in
successive rings are mot together but on opposite sides
of the shaft. The packing box should always be kept

SOUTHERN CROSS CENTRIFUGAL PUMPS.

~Gland.

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 miore than finger tight; a tight gland
causes the paeking to burn and score the pump shaft.
Use only the best quality graphite type packing in the
packing gland. i :

Where special liquids are to be pumped, we will be
pleased 1o advise the type of packing and metals to be
used.

Priming.

Do not attempt to run the pump when empty. The
pump and suetion 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 lubricalion 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 iz at
the top, remove it and fit the winged priming plug instead,
making sure the seuling washer is in place, The winged
priming plug is only serewed up finger tight so that it
can be easily unscrewed for priming.

The following methods of priming may be used:

(a) Where the water iz bheing 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
watér, free from air bubbles, flows from the plug
hole, close the gate valve and replace the plug. Start
pump immediately.

(b) Fit a priming funnel, priming cock and connection as
shown in illustration, “Fitting Priming Funnel.” Re-

move the winged priming plug from the top of the

pump and fill the pump and suction pipe by pouring
water into the funmel. When water, free from air
- bubbles, flows from the plug hole, replace plug, shut
off priming cock and start pump immediately.

(¢} Pluce a small tank close to the pump so that the
bottom of the tank iz 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 this
branch pipe.

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 open stop cock on branch pipe. The water

)

WINGED PRIMING PLUG
REMOVED WHEN
PRIMING ——— N/

Fitting Priming Funnel

will flow into the pump and zuction pipe, and when
it flows from the plug hole, frce 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.

{d) Where the pump iz 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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OPERATION

Before starting the Unit, check the following
points :—
1. Direction of Rotation: 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 carefully, as previously
explained.
5. 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.

Starting.

7. 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
quantity 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 engine 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 gate 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 head and its effect 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 gshowing 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 caleulating the total head.

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

DON’T—Tighten packing excessively.

DON’T—Run pump in wrong direction, as parts may be-
come loose.

DON'T—Use 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 usually nearly
noiseless. Sometimes, however, it will produce a rattling
sound, varying 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.

(¢) Impeller fitted wrong way around after pump
has been overhauled.
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SELECTION TABLE for CENTRIFUGAL PUMPS

L” TOTAL FEET HEAD
w | 16 |zo |25 a0 |35 | 40 [ 45 | so | 55 | 60 | &5 | 0 | 7 o | 110 | 120 | 130 | 140 | 150 | 160 | 170 | 180 | 130 | 200
T0 | LP.0L, | TUZ0 | 1220 [1430 | 1600 (1750 | 1880 | 2010 | 2150 | 2250 | 2370 | 2360 | 2570 | 2660 | 200 3150 | 9330 | 5480 | 8640 | 2075 | BUBD | 5180 | 5280 | 3380 | 3430 | 3580
BILP. | 3| 9| 26| a3 | 41| 45| 55| 2] wea| 8] ms| 97] 102] 192 167§ 163 | 1s2izns a3z ani| sev| 42| 44) s3] a2
15 |RP.M, | 1060 | 1260 |1440 | 1610 |1760 | 1890 | 2020 | 2140 | 2260 | 2370 | 2460 | 2570 | 2660 | 2770 3180 | 3340 | 4490 | 2660 [ 2875 | AOB0 | 3180 | 3280 | 3380 | 3480 | 3380
BALP. | 4| 21| 29| 37| 45| 52| 1| e8| 79| s8] me| rov) 114 123] 1 174 18| 23] 22)346] 301 42| sa5) a95| 51545
20 |LPM. | 1120 [ 1820 [1480 | 1630 [1785 [1010 | 2040 | 2150 | 2270 | 2880 | 2470 | 2580 | 2670 | 2780 | 2860 | 3025 |3190 | 5360 | 3510 |8670 |2075 | GU&0 | 3180 | 4280 | 3280 | 3480 |3a80
BHP | 8| 24| 3| 42| 51| 59| w7| 75| me| | 10| 1| 12eli13s | 146|167 | oz | 20| 22 |245) 87| 41 44| 47| 51| 54 57
25 |R.P.M, | 1210 | 1400 [ 1550 | 1690|1820 | 1960 | Z0AD | 2185 | 2285 | 2400 | 2500 | 2600 | 268k 2700 | 2870 |3035 | 3200 | 5380 | 3540 |3700 |2975 | 3080 | 5180 | 5280 | 5580 | 5480 | 3580
BHP | 23| 3| 4| 48| ss| s7| 95| 3| 85| 11| 12| 13 149 | 16| 182 | zo7 428 | 465 | 49| 5.2 555 | 595
30 | R.P.M, | 1280 | 1470 | 1620 | 1750 |18B0 | 2010 | 2180 | 2230 | 2340 | 2440 | 2530 | 2635 2815 | 2895 | 3080 | 3220 308D | 3180 | 3280 | 3380 | 2480 | 3580
mup | 26| a6 a7| 56| 68| 78| 3| mm| 1a2| 124 131 144 165 | 1.75 | 2.0 | 2.8 s61| 49| 51| 53| 57| 62
35 |LP.M, | 1400 | 1580 | 1880 | 1850 |1970 |2080 | 2190 | 2280 5 | 2680 2855 | 2045 | 8100 | 3250 F080 | ALED | BZR0 | A0 | 3480 |B5H0
BHP | 35| 45| 55| 67| 7| 8| 98| n 1.58 1.83 | 196 | 2.2 | 248 72| 51| 63| 536 | 595 |6as
a0 |E.P.M. | 1500 | 1640 (17090 | 1920 |2040 | 2130 | 2260 | 2360 5 | zid0 2910 | 2090 | 3150 | 3800 3080 | D180 | G280 | 5480 | 3480 | 3580
HHP | "aq] 55| 65| 79| 91 | 102|115 | 1 178 204 | 214 [ 243 | 272 494 | 534| 55| 58| 62| &7
15 |FLP.ML. | 1600 | 1760 | 1890|2010 [21a0 | 2230 | 2340 | 2430 ZR0D TG0 | 3040 {3185 |3350 3080 | 180 | 8290 | 3390 | 3490|3500
BILP. | .a5| 65| 78| o4 |08 | 118 | 135 | 148 1.98 222 | 238 [268 | 30 5.7 | 556 | 5,75 | 61| 65 [ 6us
e ek s v P S ad
B0 |R.I.M. | 1090 | 1200 | 1810 | 1425 |1525 |1615 | 1710 | 1800 3 2290 | 2300 | 2480 3085 | 2185 | 8300 3400 | 3300 | 2600
BHP | 41| 51| 63| 98] 94| 11 1.26 | 1.45 2.11 246 | 2.6 | 3.02 543 | bsa | 60! 64| s8] 72
6 [K.PM. [ 1160 [ 1250 (1260 (1460 [1565 |1650 | 1740 | 1825 21252 2260 | 2330 | 2445 3110 [a200 [ 8210 [a41s |asz0 [aeze
BILP. | 47| &9 | 2| me J1os | 1z 1o | 157 2.23 L 2.6 2.82 | 3.4 575 | 62 63| a7 | 71| 75
B0 | L. | 1190 | 1600 |1400 | 1600 |1600 [1680 | 1775 | 1850 2185 2390 |2385 2470 3126 | 5225 | 3320 | 3430 | 2980 |3060
EHP | 54| 68| 8| 96 114 1.3/ 157 | 167 24 2774 297 | 331 604 | 654 66 ] 70] 70| 72
! el
65 |H.I.M. | 1260 | 1060 | 1460 | 1650 |1830 [1726 | 1820 | 1900 2185 2310 2385 | 2500 3150 | 5240 | 2850 |2910 | 2980 |3060
BH.p | 63| 78| 82| 11 |126 | 145 | 187 | 184 | 2. ; 38 | 2.65:4246 | 294 F3.14 | 3.5¢ 636 | 682 ) 64| 68| 72| 78
70 |R.P.M. | 1815 | 1420 | 1600 | 1600 |1680 | 1775 | 1850 | 1940 | 2010 | 2080 | 2150 | 2220 2525 3170 | 3265 [2880 |2910 | 2080 |A060
BHP | 74| 80 102 f121 188 ] 16] 178 201 | 22]236]255] 276 3.78 : 16 | 864 | 72] 89| 72| 76| 80
B0 |RPM. [ 920 | 1040 [ 1180 [1225 (1816 | 1400 | 1470 | 1540 | 1615 | 1690 | 1750 | 1815 2100 2400 | 2495 |2585 | 2675 | 2755 | 2830 | 2010 | 2880 | 8060
BILP. | 66| 8| 891116 (184 |16z | 17| 187 | 202|222 242 28 3.62 | 5.95 | 443 | 485 | 537 678 | 64| 70] 74| 77| 82| 88
60 |..P.M, | 1000 | 1080 | 1180 | 1270 [1860 | 1430 | 1510 | 1580 | 1640 | 1710 | 1780 | 1840 2120 |2220 | 2326 | 2420 |2516 |2600 |2680 |2770 [2860 [2980 [auvo [s0m0
BUP. | 71| 95 | 116 | 1.34 | 166 | 174 | 196 | 211 | 228 | 253 | 273 | 295 385 | 48| 496 |6.26 |5.86 | 64 |606| 76| 8o | 84| 89| 94
100 [IL.P.M. | 1076 | 1160 |1240 |1815 |1400 |14B0 | 1640 | 1610 | 1680 | 1740 | 1810 | 1880 2140 | 2250 | 2850 | 2440 |2580 |2626 2710 | 2785 | 2876 | 2060 | 8040|3100
BHE | o8| 128 139 [166 |178 | 20 | 218 | 24| 262 | 283.02]) 322 425 | 476 | 53 | 58 695 | 70] 76| s1] 86| 82| 07 | 108
110 [RP.M. | 1186 [ 1210 | 1300 |1390 |1460 |1620 | 1690 | 1650 | 1720 | 1786 | 1840 | 1910 % 2170 |2270 | 2370 | 2460 |2550 |2640 |2725 |2B05 | 2880 |2865 |8070 [a0s0
BHP. | 1.18] 148 | 165 | 185 |206 | 228 | 25 | 268 | 295 | 8.14 | 5.36 | 8.61 : 468 | 523 | 578 | 63| 69 [ 765|815 ) 875 | 22| 0.8 103 Jis2
T50 LM, | B8O | 866 [ 1060 [1150 [1270 1820 | 1400 | 1500 | 1580 | 1630 | 1690 | 1755 1885 | 1945 | 2200 | 2300 | 2395 | 2485 !E?ﬁ"'lEs‘lu p 2826 | 2900 | 2980 [2970 |3080
BHP | 87| 104] 1.2 | 149 176 | 20|28 | 242 | 297 | 205 | 33| 358 415 | 444 |50z | 57| 68 687 | 76| 82| 874986 ] 98104128 | 126
130 |R.P.M. | 900 | 1006 | 1100 |1200 (1275 | 1260 | 1460 | 1550 | 1600 | 1660 | 1725 | 1790 TORO | 2130 | 2215 | 2306 2600 [2680 |Z746 | 2860 JZ780 | 2860 | 2970 |a0s0
B.H.P, 9| 200|134 159 |1.87 | 206|231 | 264|292 322]| 365|378 528 | 692 | 666 | 7.2 §8.13 1882 961 10.1011.0 | 12,0 | 128 |14
140 [R.PM. | 970 | 1060 [ 1150 (1240 [1920 | 1416 | 1600 | 1580 | 1625 | 1680 | 1750 | 1830¢ 2060 | 2145 | 2225 | 2820 |2410 |2490 |2680 | 2690 | 2780 |2860 | 2070 (3080
BHP, | 02| 104140 | 178 198 |2.25 | 2.5 | 286 | 518 | 3.44 [ .68 4 5.5 | 618 | 68 | 748 | 812 [ 895 | 9.8 |10.55 | 11.4 [ 12,4 | 188 [ 145
160 |RP.M, | 1010 | 1100 | 1200 | 1280 |1860 | 1460 | 1640 | 1610 | 1650 | 1716 | 1770 | 1835 2080 | 2180 | 2245 | 2385 |2420 |2610 | 2600 | 2700 | 2780 | 2870 | 2070 |808N
BILP, | .86 127 | 1.6 | 187 |218 242 | 27 | 302 | 535 | 363 | 381 | 418 578 | 648 | 7. | 778 [ 845 | 9.3 | 108 |19z | 118 [ 128 | 3as 150
160 |R.P.M. | 1100 | 1180 | 1260 [1840 1410 |1500 | 1680 | 1630 | 1685 | 1750 | 1810 | 1870 2100 | 2180 | 2266 | 2860|2436 |2626 | 2620 | 2700 | 2786 |2880 | 2870 [2d00
BHP. | 11| 187|178 |2.02 |281 [ 284 | 30 | 324 | 953 | 385 | 418 | 448§ 61| 675 | 742 | 827 | 8.8 |9.72 | 106 | 104 | 128 [ 188 | 144 188
T80 | R.P.M, | 1210 | 1280 | 1950 |1420 |1500 | 1680 | 1625 |1700 | 1750 | 1810 | 1870 | 1820} [3TH) T385 (2475|2660 | 2666 | 2780 | 2885 | 2920 [8010 [2400
B.HP. | 182|172 | 198 | 2.38 |2.62 | 802 | 9.88 | 268 | 4.02 | 484 | 476 | 50 6.1 g9 | 97 106 | 1.4 | 123 | 132 | 142 | 155 | 10,2
200 |K.P.M, | 1950 | 1420 |1490 | 1540 [1610 | 1670 | 1720 |1770 | 1820 | 1875 | 1980 | 1970 Z180 2425 |2515 (2600 | 2700 |2780 |2B76 | 2065|3060 2400
BHP. | 1.65] 196 | 28 |266 |3.06|846f882 |418f451] 49]526]555 7.48 972 po.6s | 117 | 12.4 [ 138 | 142 | 162 {160 200
230 [RP.M. | 780 | 840 | 900 | 970 |1020 | 1085 | 1140 | 1200 | 1250 | 1800 J 2000 | 2040 2235 2476 |2560 |2660 | 2730 | 2840 | 2026 | 2020 [ 2340 |24u0
BILP, | 143 | 1.87 | 216 | 2.64 | 208 | a52 | 407 | 451 | 488 | 5.4 5.88 ] 622 %.25 108 p1.76 | 126 | 186 | 144 | 156 | 163 ) 198 | 210
240 |R.P.M. | B20 | B8O | 940 | 1010 |1086 | 1116 | 1170 | 1220 | 12715 | 1315 | 1870 | 1410 3385 5525 |2625 |2700 | 2790 | 2685 | 2085 [2280 |2840 |2400
BHP. | 176 21| 242|286 |8.41|386| 445 | 4.88 | 5.4 | 582 633 62 5,08 11,7 | 12.8 | 158 1478 | 157 | 164 J 196 | 207 | 218
260 | ..M. | &80 | 930 | 885 [1040 |1095 |1150 | 1200 |1250 | 1285 | 1340 | 1880 | 1430 1645 3580|2675 |2770 | 2850 | 2080 | 8015 2280 | 2850 [2400
BHP | 20| 242|272 {308 | 3.8 420|484 | 54| 582|626 686 | 7.31 9.9 129 | 139 [ 150 | 160 fara im0 Jeog [ ere [2en
200 | R.P.M, | B30 | 980 |10A0 | 1080 |1180 1185 | 1230 | 1285 | 1525 | 1875 | 1415 | 1355 1665 THB0 | 1958 |2080 | 2085 |2165 | 2240 |2290 |2300 [2420
B.ILP. | 252 | 286 | 2.08 | 374 | 422 | 484 | 534 | 694 | 687 | 7.0 | 737 | 792 10.7 142 |15 | 18.6 |17.75 | 190 | 205 | 216 | 227 |23
300 |R.P.M. | 980 | 1080 (1076 |1125 |1176 |1220 1270 |1310 | 13556 | 1200 | 1430 | 1480 1680 1506 [1970 |2040 2110 |2170 |2240 |2300 [2370 [2340
B,H.P 30| 32 /852|407 473 521589 1683 | 693|750 792] 87 11.3 151 162 | 17.5 | 188 [ 200 | 215 | 228 20 [ana
325 | R.P.M.| 960 | 1060 | 1160 | 1255 |1340 | 1420 | 1495 | 1575 | 1640 | 1715 | 1785 | 1850 1710 1620 |1985 2055 | 2120 |2180 | 2260 |2310 | 2380 |2460
BHP. | 244 202 | 858 {412 | 474 | 5.27 | 566 | 620 | 695 | 77| 842 924 12.4 162 f17.3 {187 | 200 | 213 | 228 | 240 | 250 | 264
350 |B.P.M. | 1000 | 1100 | 1195 | 1285 |1870 | 1440 | 1620 | 1600 | 1685 | 1730 | 1800 | 1885 1735 1840 (2010 |2075 | 2136 |2185 | 2260 |2330 | 2390 |2480
BHP, | 284]|325| 39| 45 |5.08 561|614 |682| 742|814 | 891 | 956 13.4 174 187 | 19.9 |21.05 | 22.8 | 240 | 25.6 | 26.2 | 275
376 |R.P.M, | 1040 | 1130 | 1225 | 1210 |1895 | 1470 | 1540 | 1620 | 1685 | 1760 | 1820 | 1830 2176 1975 |2080 |2095 | 2166 |2215 | 2280 |2350 |2410 [2500
BHP | 297|363 ]| 427| 48| 64| 60| 654 | 726 | =0l 874} 951 103 148 18.9 |20 | 214 | 228 | 243 | 25.6 | 271 | 281 |20
400 |K.P.M.| 1080 | 1175 | 1260 | 184C |1420 | 1495 | 1675 | 1640 | 1710 | 1780 | 1840 | 1905 3180 2010 |2065 | 2120 | 2180 | 2235 | 2800 | 2870
BH.P 3.3 [ 407 | 462 | 517 }577 |ea2 | 702 [ 71| 855 9.34 | 100 108 15.6 204 | 215 | 28.0 | 24.5 | 25.6 | 275 | 286
425 |R.P,M. | 1125 | 1216 | 1300 | 1380 |1453 | 1526 | 1600 |1670 | 1730 | 1800 | 1870 | 1825 2210 2085 (2005 |2145 | 2210 |2275
i BHP. | 874 44497 |5.61 |621 |682] 748 | 83| 895 | 982 | 107 117 16.3 217 | 23.0 | 243 | 265.9 | 274
450 [R.P.M. | 1175 | 1260 | 1326 | 1416 |1490 | 1560 | 1625 | 1680 | 1760 | 1825 | 1890 | 1940 ; 2225
BH.P. | 424 4.84 | 582 | 605 | 67 | 731 | 80| 8z | 955 | 105 |11.85 | 12.3 [13.25 f5405 17.1
500 [R.P.M. | 1280 | 1365 | 1425 | 1450 |1660 | 1620 | 1680 | 1750 | 1815 | 1880 | 1985 | 1980 | 2040 | 2100
BHP | 517|695 ) 64| 7.0 | 7.7 |847] 92 [10.0] 10.9 | 119 | 127 |15.72 ha65 | 15.6 | 165
550 | R.P.M.| 1380 | 1460 | 1510 | 1575 | 163D | 1700 | 1760 | 1815 | 1885 | 1985
B.HP.| 6.16| 8.82 | 7.54 | 8.25 {895 | 98] 106 | 115 12.4] 134
600 | R.P.M. | 1485 | 1640 | 1595 | 1655 | 1710
BHP.| 745| 81| as| a5 | 108
650 | R.P.M.| 1600 1640 | 1680
B.H.P. 9.2] 87| 100

more than 18ft. including friction.

The ratings are based on pumping clear, cold water and the heads shown include suction, discharge and friction.
The horsepowers shown are the minimum required at the pump shaft.

Under no circumstances attempt a suction head of

On 1lin. Pump, where speed exceeds 3500 R.P.M., Vec Belts only are to be used.
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Page Nine.

Troubles and Their Causes.

Failure to Deliver Water.
1. Pump not properly primed.

2. Speed too low:—
{a2) If motor driven, check speced and line voltage.
(b) If engine driven, check governor setting and
engine speed.
(e) If driven from line shaft, check shaft speed and
pulley sizes.
3. Discharge head beyond pump’s rating. Check boih
suction and discharge heads with gauges.
Excessive suction lift.

Incorrect direction of rotation.

e o

Long suction and short delivery.

A minimum discharge head of approximately 5ft.
will help to eliminate this trouble.

7. Impeller clogged.

8. Impeller fitted wrong way about in pump.

9. Obstruction in suction or discharge line:—

(a) Valve closed.

(b) Suction strainer clogged.

(c) Suction foot valve stuck in closed position.

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

10. Air not all out of pump.
11. Leaking suction pipe, joints, or gland.
12. Suction lift too great.

Too Low Pressure or Too Small Quantity of
Ligquid Discharged.

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

14, Blight air leaks in suetion piping or joints.

15. Air leaks at packing gland.

16. Excegsive suction lift.

17. Impeller partially or fully clogged.

18. Speed too low. (See No. 2.)

19. Suciion or discharge piping and strainers partially
stopped up. (See No, 9.)

20. Suction head too high when pumping hot or volatile
liquids.

21. Discharge head too high.

22. Impeller damaged.

23. Wrong impeller in pump. Check diameter and clear-
; ances.

24. Bealing rings badly worn, giving excessive clearance.
25, Alr or gases In liguid handled.

&

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

6. Pump speed too low.

7. Head not calculated correctly.

o

2]

Hot Bearings.

28. Belt too tight or ount of line.

29. Too much grease in ball bearings.

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

Power Consumption Too High.

31. Total head is lower than estimated causing too much
water to be pumped,
Throttle back capacity by means of gate valve on
delivery side.

32. Pump speed too high.

33. Density of liquid greater than water.

34. Bent shaft.

35. Unsupported pipes straining pump causing 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. Misalignment. When pump or driver becomes hot
during operation, check alignment of pump and
driving member,

38. Foundation not sufficiently rigid.

39. TImpeller partially 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 liguid.

45. Abrasion caused by solid particles,

46. Corrosive action of liquid handled.

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

&3
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SOUTHERN CROSS CENTRIFUGAL PUMPS.
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Page Thirteen.

FIGS. 3114/3115 CENTRIFUGAL PUMPING UNITS

The Fig. 3114 TUnit consists of a Mark ET-B Diesel
Engine driving either a Mark FM-B (! inch) or Mark
FM-C (1% inch) Centrifugal Pump. The Fig, 3115 Unit
consists of & Mark ET-C Diesel Engine driving either a
Mark FM-B (1 inch) or Mark FM-C (12 ineh) Centrifu-
gal Pump. In each case the pump is driven by four “A"
Type DBrammer Belts, and both pump and engine are
mounted on a Mark EV-G Cast Iron Base.

FOUNDATION FOR UNIT

To obtain the best results from this unit, install it
on a firm foundation. A larpe concrete block with the
foundation bolts get into it, makes a suitable foundation.

TO MAKE CONCRETE BLOCK

1, After deeiding where the unit is to be installed, sink
a hole in the ground 1 ft. to 1 ft. 6 in. deep, and to
the gizes shown on the “Holt Template” illustration
on I'age 14,

2, Make u wooden templale to hold the foundation bolts
in their positions while the concrete is being poured.
(Refer illustralion “Bolt Template” on Page 14),
Slide the base on the template and mark the posi-
tions for the foundation bolts. Remove the base and
hore % inch holes through the template.

3. Place template in position over the hole in the
ground. Take the foundation bolts supplied in the
engine case, put large washers on them and then
hang them from the template so the tops will pro-
jeet 3 inches above the conerete when the template
is removed.

4, Drive in small pegs around the ends of the cross-
boards to hold the template in position. Check that
the template is level with, a spirit level and pack
under the ends if necessary.

8. Mix a batch of concrete using 4 parts sharp stone, 2
parts sand and one part cement. See that the stone
and sand are clean and do not contain any clay or
dirt. If they do, wash carefully before mixing. A
block 1 ft. 6 inches deep will require approximately
2% baps of cement, I yard of sand and % yard of
stone.

6. Fill the hole with concrete, and at the same time
place old bars and bolls in for reinforcements,

=1

Allow the concrele to set for 2 to 3 hours, and then
carefully 1ift off the template, taking care not to dis-
turb the bolts. If necessary, smooth off the top of
the block with a mixture of 2 parts sand and one
part cement. Allow the concrete to set for a day.

ASSEMBLING UNIT

1. Lift the base into position on the concrete bloek and
with a spirit level, check that the buse is level. Where
necessary, place pieces of tin under the edge of the
base to level it, and then tighten down the nuts on
the foundation bolts, fitting spring washers under
the nuts. i

2. Take the siuds supplied and screw them into the
basge, short threaded end first. The three short studs
are for the pump. To tighten the studs into the baze,
screw two nuts on to each stud in turn, lock them
together, tighten stud using the spanncr on the top
nut, and then unlock nuts.

3. Unserew the cylinder head cover nut, lift off the
cylinder head cover and screw on the lifting shackle.
Lift the engine on to the buse, remove the shackle
and replace the cover and cover nut. Fit spring
wushers and nuils on the holding down studs and
tighten them.

4. Screw the engine pulley on to the engine crankshaft
and tighten, using the starting handle as a tommy
har.

a, Lift the ]J‘Lll.np on to the base, fit spring washers and
nuts on the holding down studs and tighten,

6. Then fit the belts, Each belt should have exactly
the zame number of links and chould be tight.

NOTE: For further installation and operation instruc-
 tions for the Centrifugal Pump, refer to earlier sec-
tions of this manual.
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GeneraI Arrangement of Figs. 3114/ 3115 Centrifugal Pumping Umts



