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Berkeley Pump Company Irrigation Pump 
START UP MAINTENANCE OPERATIONAL 

A WEEK TO several days prior to 
^ actual start up, an operator 
should remove the spark plugs and 
add a 50-50 mix ture of diesel fuel 
and 10 weight oil to each engine 
cylinder and replace the spark plugs. 
At this t ime he should also open 
the seal on the suction of the pump 
and inject this same mix ture be-
tween the eye of the impeller and 
the wear r ing and then reseal the 
suction. When ready for the actual 
start up, the batteries should be 
charged and connected, taking care 
to clean all connecting terminals. 

The tape on all engine openings 
should be removed, and the air 
cleaner refilled and replaced on the 
engine. 

All electrical connections should 
be checked for tightness and cor-
rosion and cleaned if necessary. 

The spark plugs should be re-
moved and the engine turned over 
slowly, without starting, to expel the 
oil in the cylinders. At this t ime the 
operator should insure that the 
pump is turning freely and is f ree 
of foreign objects. The spark plugs 
can then be replaced. 

The suction and discharge piping 
and connections should be checked 
to be sure they are clear of foreign 
objects and, using new gaskets and 
pipe dope, can be reconnected. 

The packing gland should be re-
moved and new packing should be 
installed in the stuffing box as far 
forward as can be reached. The 
gland can then be installed, just 

tight enough to prevent the entrance 
of air while priming. If the stuffing 
box is equipped with a grease fi t-
ting, a new charge of grease should 
be applied. 

The pr imer and priming valve 
should then be reinstalled and the 
pump primed. 

Af te r checking engine oil and 
coolant levels, the engine should now 
be started and slowly brought up to 
warm-up temperature. At this t ime 
the operator should check all of his 
safety switches to insure they are 
working. The over- temperature 
switch can be checked by removing 
a fan belt, water pump belt, or 
covering the radiator. During these 
tests the operator should watch the 
engine gauges very closely so that 
should any of the safety switches 
fail to work he can shut the engine 
down and replace or repair the 
switch. Since the engine oil must be 
drained anyway, the operator can 
check the low oil pressure safety 
switch by removing the drain plug 
f rom the engine while it is running 
slowly. 

The engine should then be re-
filled with the proper oil and re-
started. 

To check a loss-of-prime safety 
switch the connection between the 
pump and switch can be removed 
allowing the pressure to drop to 
the switch. 

The operator should then check 
the engine and pump for any leaks 

(continued on page 26) 

y H E STUFFING BOX area is of 
pr imary concern in the opera-

tional maintenance on the fluid end 
of the pumping unit. Most centr ifu-
gal pumps used in the irrigation 
field are of s tuff ing box construc-
tion. By its design, a s tuffing box 
must leak a little of the fluid being 
pumped in order to cool and to 
lubricate the area where the pack-
ing contacts the shaf t or shaft sleeve. 
If we do not allow proper leakage 
through the stuffing box the pack-
ing will become overheated and dry, 
resulting in the burning of the pack-
ing and the scoring of the shaft 
sleeve. 

Once the packing is burned and 
hardened and the shaf t sleeve 
scored, no amount of adjustment 
will maintain proper leakage for 
any length of time. The shaft or 
shaft sleeve must then be replaced 
and a full new set of packing must 
be installed. Proper leakage varies 
some among the manufacturers , but 
generally a leakage of 8 to 10 drops 
per minute is acceptable. 

Although most sprinkler systems 
today operate at high pressures at 
the pump, usually in a 60 to 100 
PSI range, pump manufacturers 
have designed most pumps used in 
this field so that the s tuff ing box 
of these pumps are subject to con-
siderably lower pressures than what 
is felt at the pump discharge, usual-
ly only 20 to 30 PSI. This means 
that when tightening the packing 
gland of a pump that is producing 

TROUBLE SHOOTING 
V y n E N I THINK of troubleshoot-

ing, I think of a story that was 
told once about a lady who had a 
domestic pump that had stopped 
working. The lady called a repair-
man. The man studied the pump for 
a couple of seconds and then hit it 
once with a hammer. The pump im-
mediately started working. Several 
days later upon receiving a bill for 
$28.17, the lady called the repair 
shop and demanded an itemized 
statement. 

She received the statement and it 
read: Repair of pump: Hitting with 

hammer—.17, Knowing where to hit 
—$28.00. 

Troubleshooting a centrifugal ir-
rigation pump is much the same as 
that repair job. Fixing the trouble is 
usually easy, knowing where to look 
for the trouble is the big thing. To 
know where to look for the trouble, 
a person must understand the func-
tion of a centrifugal pump. 

The function of a centrifugal 
pump is to take the water that is de-
livered to the eye of the impeller 
and pump this water to another 
destination. It is not the function of 

a centrifugal pump to pull water 
f rom any source. It only pumps 
water that is delivered to it. Ninety-
five percent of all troubles when a 
centrifugal pump will not perform 
can be found on the suction side of 
the pump unit; the fai lure to deliver 
water to the pump, or the fai lure to 
deliver enough water to the pump. 

Let's take a case where a centri-
fugal is operating under a suction 
lift condition. The operator has a 
vacuum type primer on this unit 
and af ter operating the priming de-
vice for some time is unable to raise 
the water into the eye of the pump. 
This trouble is usually caused by air 
leaking into the pump or suction 



And Engine Care 
MAINTENANCE SHUT DOWN MAINTENANCE 

75 PSI at the discharge you are only 
working against a pressure of ap-
proximately 20 PSI at the packing. 
Therefore, a pump of this type with 
the sleeve and packing in good con-
dition and properly adjusted should 
not require constant readjustment, 
but should be checked daily. 

Operators of the pumping equip-
ment should take caution that should 
additional rings of packing be need-
ed, add only the type and size of 
packing as recommended by the 
manufacturer. Different sizes or 
types of packing, other than recom-
mended, might not give the proper 
service and might damage the shaft 
sleeve. 

Most operators of pumping units 
are more familiar with the proper 
operational maintenance for engines 
than for pumps; most will check 
the coolant and oil levels. However, 
in many cases the operator, when 
adding to the coolant or oil, fails 
to add the proper materials. Most 
manufacturers recommend that their 
engines be run with a year-round 
antifreeze type coolant. When run-
ning an engine with just water for 
a coolant, you lose the advantage of 
the anti-rust type additive that is 
found in most types of antifreeze. 
In addition, if only water is used 
the manufacturers recommend that 
prior to winter the coolant be 
drained and refilled with antifreeze 
for winter storage. 

Most engines cannot be complete-
(continued on page 50) 

r H E MAINTENANCE peTformeo 
* on a pump and engine unit at the 

end of the irrigation season greatly 
affects the overall life expectancy of 
the unit. It may well make the dif-
ference between being able to get 
the unit in operation at the begin-
ning of the next season. 

Ideally, the pumping unit should 
be stored inside a protective build-
ing during long periods of shut-
down. Regardless of whether the 
unit is stored in a building or left 
outside, these steps should still be 
followed prior to storage: 

On the pump end, the suction and 
discharge piping should be removed, 
all water should be drained from the 
pump unit and a 50 weight oil 
should be injected between the eye 
of the impeller and the wear ring of 
the pump. 

All openings, including the suction 
and discharge openings should be 
covered to prevent the entrance of 
rodents and foreign material into 
the pump unit. 

If the unit has a diaphragm type 
hand primer on it, the primer should 
be removed, the opening into the 
pump plugged and the primer stored 
in a building. 

If the unit has an intake manifold 
type primer made of glass or plastic, 
this should also be removed and 
stored in a building. 

If the unit is equipped with a 
discharge priming valve that has a 
rubber seat or clack face, the valve 
should be removed and stored in-

side or the rubber parts should be 
coated with a good rubber pre-
servative. 

The stuffing box gland should be 
loosened and if the stuffing box is 
equipped with a grease cup or a 
grease zerk a couple of shots of 
grease should be applied to the stuf-
fing box to force out remaining wa-
ter and give some measure of pro-
tection to the packing. 

If the unit is not equipped with 
grease fittings, the packing gland 
should be backed off and the last 
two rings of packing removed and 
grease packed into the stuffing box. 
The packing gland can then be 
tightened slightly to force the grease 
into the remaining rings of packing; 
then the gland should be again 
loosened. 

If during the season you had en-
countered any difficulties with the 
pumping unit, such as excessive 
stuffing box leakage, or a serious 
pressure drop, indicating that your 
pump was wearing out, now is the 
time to order the necessary repair 
parts or remove the pump and get it 
to your dealer or manufacturer for 
necessary repairs. 

This is the time of year when 
these people are usually at the low 
ebb of their season and can get your 
repairs accomplished. Your unit will 
be ready to go when you want to 
start your new season. 

If your pump unit is connected to 
the driver by a flexible coupling 

(continued on page 28) 

line as fast as the operator is remov-
ing it. A vacuum gauge installed on 
the pump or suction line will tell 
an operator if he is actually pulling 
a vacuum with his primer or just 
moving air through his pump. 

Air leaks can be found in a num-
ber of places: holes in the suction 
hose or pipe, cracks around welds on 
the suction pipe, loose or poor fitting 
flanges or gaskets, or cracks or holes 
in the pump case. If the air leak is 
not found in one of these areas, the 
operator should look at the valve on 
the discharge side of the pump. 

Sand or other foreign objects may 
prevent the valve from sealing 
properly. The rubber face may be 

cracked or chipped and not seating 
properly. Many gatetype valves of 
all-metal construction will never 
seal properly to allow a vacuum to 
be applied to the pump. 

The stuffing box on the pump 
may leak air. This is particularly 
true of a pump that has been out of 
service for some time and the pack-
ing has dried and hardened. If the 
pump is equipped with a grease fit-
ting, usually a shot of grease will 
seal the stuffing box. If the pump is 
not so equipped, the packing gland 
might be tightened down to seal. 
However, the operator should be 
sure to loosen the packing gland 
again after he gets the pump going 

to insure proper leakage. 
One other area to look for trouble 

is in the primer itself. Insure that it 
is functioning properly. On hand-
type primers a check valve insures 
that air can be pulled out of the 
pump but not put in the pump. If 
grass or other foreign objects get 
into this check valve the operator 
may be putting air back into the 
pump at every stroke. 

I have seen some trouble getting 
prime on pumps used as boosters, 
where a turbine pump is pumping 
into a centrifugal pump. On this 
type of installation, where a check 
valve is used on the discharge side 

(continued on next page) 



Impact 
of excellence 

The major effect of building a 
better product is the increased 

capability of the user of that 
product to do a better job. 

Excellence begets excellence! 
The Moody Impact Pop-Up 

Sprinkler for large area sprinkling 
provides the extra measure of 

efficiency for grounds 
maintenance men. Special 

features include: built-in surge 
protector to prevent head damage 

. . . exclusive high flow stainless 
steel spindle... exclusive 

long wearing Turcite and Turcon 
thrust bearing washers... parts 

standardization, with parts for 
full and part circle heads 

completely interchangeable . . . 
positive reversing mechanism 
. . . retracting spring to insure 

positive pop-down when water 
is turned o f f . . . outer sweep 

and inner sweep nozzles set at 
dissimilar angles to prevent 

stream interference... 
completely removable internal 

assembly from above ground 
for easy field maintenance. 

It is a product of excellence; 
ergo, it does an excellent job! 

Write for 
MooDT^^^ our catalog. 

r ^ Tfa/nmaster~\ 

MOODY SPRINKLER 
CO., INC. 

3020 Pullman Street 
Costa Mesa, Calif. 92626 

714/556-8730 

TROUBLE SHOOTING 
(from previous page ) 
of the centrifugal pump, I have 
sometimes seen where the check 
valve had a head of water on the 
upstream side of it. The turbine 
pump did not have sufficient pres-
sure to push water through the 
centrifugal and open the check 
valve. Since the turbine column 
contained air, the air fills the cen-
trifugal pump and will not allow the 
centrifugal to be primed properly 
to open the check valve. This type of 
condition is particularly prevalent 
where more than one turbine and 
booster combination are pumping 
into the same line. The first unit 
will start up because the turbine 
builds sufficient pressure to open 
the check valve against a dry line or 
static pressure, but the second unit 
cannot open the check valve against 
the pressure developed by the first 
unit. 

On this type of installation, an air 
release valve should be installed be-
tween the discharge of the centri-
fugal and the check valve. This will 
allow the air ahead of the water in 
the turbine pump to escape and the 
centrifugal will then get prime and 
be able to open the check valve. 

A pump that primes but will not 
pump sufficient water or presssure 
is usually the victim of failure to 
deliver sufficient water to the pump. 
All cenrtifugal pumps are designed 
to operate at a definite design con-
dition of capacity and head at a cer-
tain Total Dynamic Suction Head. 
If the total dynamic suction head for 
the pump is exceeded, atmospheric 
pressure may not be able to get as 
much water to the pump as the 
pump is attempting to move. 

We see this quite often on sprin-
kler pumps. A sprinkler pump 
may be designed to produce 900 
GPM at 70 PSI for a sprinkler 
system. This pump, we will say, 
can be operated at this condition 
under a total dynamic suction 
head of 15 ft . We will also say tnat 
the suction piping and maximum lift 
from tne water are such tnat at this 
condition the total dynamic suction 
head is 13 ft . Tne pump will operate 
satisfactorily under tnis condition. 
Many times, however, when this 
pumping unit is first started on an 
irrigation cycle the line to the 
sprinkler system is dry or at least 
not full and tne pump is only pump-
ing against 20 to 30 PSI. 

Against this pressure the pump 
will try to pump 1400 or 1500 GPM; 
and at a condition of 1400 to 1500 
GPM at 30 PSI this pump must be 
operated at a total dynamic suction 

head of not over 8 ft. At the same 
time the increased flow of water in 
the suction line has increased the 
friction loss to bring the total dy-
namic suction head up to 16 ft. Now 
we have a pump that is trying to 
pump 1500 GPM, but is only getting 
1000 or 1100 GPM delivered to it. 
The pump will now go into a condi-
tion of cavitation and will become 
very noisy. We have a pump that is 
a victim of failure to deliver suf-
ficient water. 

Fortunately, on most sprinkler 
systems, this condition may exist for 
a very few minutes, since, as the 
line begins to fill, the pressure on 
the pump increases and the capacity 
decreases until the system is up to 
70 PSI at 900 GPM and the pump is 
now getting sufficient water. If, 
however, the level of the water 
source dropped three feet, since the 
last time the pump had been oper-
ated, our total dynamic suction head 
would be exceeded and the pump 
would still not be getting a suffi-
cient supply of water. This could 
happen when the water source is a 
pond. 

The problem of over-production 
upon start up of a pump against a 
dry line can be cured by putting a 
gate valve or butterfly valve on the 
pump discharge. The operator keeps 
the valve closed down during start-
up to a point where the pump is al-
ways operating against the design 
pressure until the system is filled. 
If the water level drops the pump 
must be moved closer to the water 
or the suction piping size increased 
until the unit is operating under the 
maximum suction lift for which it 
was designed. 

A problem sometimes seen is 
where a pump is located on the bank 
of a river or ditch and the discharge 
line goes immediately down hill 
from the pump. Under tnis condi-
tion, in trying to start the pump, the 
discharge head is less than the suc-
tion head and tne pump will not 
produce any water at all. After the 
pump is primed and turned on it 
merely splashes a little water out. 
This is a case where the pump is 
actually losing prime. The discharge 
head must at all times at least equal 
the suction head for the pump to 
work at all. Here again, a valve on 
tne discharge side can be used to in-
crease the discharge head on tne 
pump until the line is full. (Editor's 
Note: Tnis can happen to spraymen 
who pull water from ditches or 
ponds to fill spray tanks.) 

At times when a centrifugal pump 
is being operated as a booster pump 
this same condition can exist. The 

(continued on page 55) 



AGItiFORM 
16-7-12 (flron) 

New 5-to 6-Month Control led Release Fertil izer 

Turfgrass contractors can no longer afford to re-
peatedly return to jobs to apply fertilizers. They 
need a nonburning, complete fertilizer that can be 
mixed into the soil to feed grass for several months. 
Agriform 16-7-12 (+ Iron), a new landscaping ferti-
lizer with resin coated granules, meets this need by 
harnessing the principle of osmosis. It gradually 
meters nutrients into the soil and can sustain uni-
form growth for 5 to 6 months from a single appli-
cation. A moderate amount of uncoated fertilizer is 
included in the formula. The product cost per 
square foot is reasonable considering that savings 
in labor costs can be substantial. 

Virtually none of the nutrients from the coated 
granules is lost to leaching, even on sandy soils 
under high rainfall or irrigation. Futhermore, be-
cause Agriform 16-7-12 ( + Iron) is not dependent 
on the activity of soil bacteria for release, it can 
supply a steady diet of nitrogen, phosphate, potash 
and iron on soils that are low in organic matter. 

For specification 
sheets, prices, and 
the name of your 
nearest distributor, 

. c o n t a c t Dept. WTT-174 

SiERRA CHEMICAL COMPANY 
3 7 6 S O S Y C A M O R E ST.. N E W A R K . C A L I F O R N I A 9 4 5 6 0 

Manufacturers of long-lasting Osmocot 
and Agriform controlled release fertilizers. 

Manufactured under U.S., Canadian and Overseas Patents 

TROUBLE SHOOTING 
(from page 24 ) 
turbine pump may not be delivering 
to the centrifugal quite as much 
water as the centrifugal is trying to 
pump. If the difference in the 
amount of water is slight, this might 
be hard to spot as the pump may 
not be noisy and the pressure gauge 
may not fluctuate much. The pres-
sure will be just slightly under de-
sign condition. A combination, vac-
uum-pressure gauge on the suction 
line or the suction side of the pump 
will show the operator if he is main-
taining a steady input pressure to 
the pump or fluctuating between 
pressure and vacuum on the suction 
side of the pump. 

Many systems are being put in to-
day with the pump having a flooded 
suction. This does not automatically 
avoid the problem of insufficient 
water to the pump. If the suction 
piping is too long and/or too small 
the friction losses in the line can 
still prevent sufficient water to get 
to the pump. 

There are many other ways by 
which we can fail to get sufficient 
water to the pump, much too numer-
ous to go into here. 

If an operator will remember that 
if the impeller of tne pump is free 
of foreign objects and is turning in 
the right direction—the pump is 
working. 

If he will then go on and find 
out why he is not delivering water 
to the pump or not delivering suf-
ficient water to the pump, he will 
have the $28.00 end of his trouble 
solved and can then go on to the .17 
cure.D 

Cast Iron Pipe Research 
Assoc. Offers Booklet 

Tne many advantages of a modern 
golf course irrigation system are ex-
plained and illustrated in a 24-page 
booklet offered by Cast Iron Pipe 
Research Association. 

It tells about the increasing de-
mands imposed on golf courses by 
the tremendous growth in player 
popularity. It also updates in concise 
form the facts on proper watering 
systems and gives general design 
considerations for planning an ir-
rigation program. 

For a copy of this booklet, circle 
(719) on the reply card. 


