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HYDRANT OPERATION

Stop at Hydrant to drop one man with hose and hydrant
package.,

Pull up to fire scene and stop.

Set brake, engage pump and transmission.
Chock wheel, ' - ¢ﬂ
Remove one extra section of hase than-.needed.
Clamp hose quickly at least 20 feet from truck.
Connect hose to intake valve,

Open intake valve and hose clamp,

Check which lines are pulled,

Open correct discharges,

Throttle to correct pressure.
AN AT HYLDRANT

Flush hydrant.

Connect hoss.

Place hydrant valve on
opposite side.

Open hydrant slowly,
but completely.

LNGINE

Go to fire scene,
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INTRODUCTION
Probably no other subject in the fire service covers a broader field of specialized training 
than the Driver / Operator of fire apparatus. Some of these specialized areas of training 
include driving skills, apparatus placement and pump operations. Each type requires 
special techniques and broad coverage. Because of the similarity of fire pumpers, a pump 
operator completing this training program will be able to do an adequate job of operating 
any pumper by applying the fundamental principles learned here. These principles, along 
with proper training, practice, and a thorough knowledge of water supply, must be 
understood well before a firefighter can be expected to operate a pumper.

The purpose of this manual is to present general principles of operation, with applications 
of the principles wherever feasible. This training guide has been designed to cover the 
different types of apparatus, maneuvering techniques, and operating principles of any 
apparatus in Rockwell Rural.

Any candidate for Driver / Operator in Rockwell Rural should be expected to master this 
training guide prior to driving and operating apparatus on emergency runs.

A great deal of thought and work went into the compiling of this training guide. It is 
hoped that you, the candidate, will put as much effort into this training.

Allen Cress
Fire Chief

Rockwell Rural Fire department
LAWS GOVERNING EMERGENCY VEHICLE RESPONSE

FIRE DEPARTMENT VEHICLES

North Carolina motor vehicle laws are contained in G.S. Chapter 20. Certain sections of 
that chapter pertain specifically to vehicles owned by fire departments or operated by 
firefighters. Except as otherwise provided by statute, the same laws that govern the use of 
motor vehicles generally also apply to firefighters even when responding to an alarm.

SUMMARY OF LAW

Permanent Registration: G.S. 20-84 permits vehicles owned by a city, county, or rural 
fire department to be issued permanent registration plates upon proper application.

Horns and Warning Devices: Every vehicle owned and operated by any fire department 
must be equipped with special lights, bells, sirens, or exhaust whistles of the type 
approved by the commissioner of motor vehicles. In addition, the chief and assistant 
chiefs of any fire department may use this special equipment on privately owned vehicles 
operated by them while actually performing their official or semiofficial duties.

Use of Red Light: G.S. 20-130.1 prohibits the use of red lights on any type of vehicle, 
except as specified in that section. Among the vehicles that may have red lights are 
firefighting vehicles and vehicles operated by any member of a fire department while 
performing duties. The use of modulated headlights are only authorized on fire 
department vehicles.

Speed Limits: Regular speed limits do not apply to fire department vehicles when 
traveling in response to a fire alarm. This exemption DOES NOT, however, protect the 
driver from the consequences of a reckless disregard of the safety of others. This 
exemption also DOES NOT apply to privately owned vehicles being operated by 
firefighters in response to a fire alarm.

Right of Way: G.S. 20-156b requires other drivers, to include firefighters in privately 
owned vehicles, to yield the right of way to fire department vehicles when those vehicles 
are giving warning both by appropriate light and by bell, siren, or exhaust whistle that is 
audible under normal conditions from a distance of 1,000 feet or more.

However, the driver of a fire department vehicle who goes through a red light or stop sign 
should do so with great caution. This provision does not protect the driver from the 
consequences of any arbitrary exercise of the right of way.

POSITIONING PUMPING APPARATUS

BASIC POSITIONING RULES

When positioning fire apparatus at any emergency scene there are several “rules of 
spotting” that must be followed. They are;

1. Avoid driving on lawns to prevent damage to:

A. Septic tanks.

B. Septic drain fields.

C. Lawn.

2. Avoid edges of in ground swimming pools to prevent cave-in.

3. Avoid low spots in terrain when possible.

4. Spot upwind when possible.

5. Maintain safe distance utilizing governing variables as follows:

A. Exposure to radiant heat and falling debris.

B. Maximum fire potential.

C. Speed of fire spread.

D. Exposure to potential explosion.

E. Safe distances:

1. Unless directed by the officer in charge, all emergency vehicles should be no less than

100 feet from the scene. Greater distance must be considered with greater intensity of 
situation.

2. Vehicle accidents with or without fire involvement, emergency vehicles should 
position between the emergency scene and oncoming traffic to provide:

a. Sufficient warning to oncoming traffic of an emergency incident.

b. Protection to rescuers and patients from oncoming traffic.

POSITIONING PUMPERS

The availability and amount of water needed at a given fire, the immediate need for 
effective fire streams, and available hose and pumping capacity are some of the factors 
that determine where and how drivers should position fire department pumpers. 
Positioning a fire department pumper to supply hose lines from the water tank on the 
apparatus differs greatly from locating a pumper to obtain water from a fire hydrant or 
drafting from a static source such as a lake.

When supplying hose lines from the water tank on the apparatus the pumper should be 
positioned as close to the fire as safety and need will permit. Wind direction, exposures, 
terrain, and obstructions to entry must all be considered. Positioning pumpers for water 
tank operation permits preconnected hose lines to be used; this usually provides a fast 

attack on the fire. The main factors handicapping the use of pumpers from such a location 
are that the water tank supply is limited and that the full capacity of the pump is not 
generally used. Provisions or plans should always be made to supplement the tank supply 
before it is exhausted and to reinforce tank operations with other pumpers that supply 
large capacity hose lines.

When a fire department pumper is used at fires, water under pressure is usually brought 
to the pump by a pressurized hydrant system or tankers. The pumper should be connected 
to the water source with hose large enough to provide full capacity to the pump.

When a fire department pumper must utilize a drafting pond or dry hydrant for fire 
operations the large non-collapsible intake hose must be used. Pumpers must be 
positioned to properly make the connection to the dry hydrant or to enable the intake hose 
to rest no less than 2 feet under water while drafting.

BASIC WATER SUPPLIES
BASIC WATER SUPPLIES

There are two basic types of water supplies, pressurized and non-pressurized. Pressurized 
sources consist of fire hydrant systems and tankers with pumps. These sources provide 
water under pressure to the intake of the attack pumper.

Non-pressurized sources consist of dry hydrants, drafting ponds, drop tanks, and tankers 
without pumps. These sources require a second pumper to obtain the water from its 
source and pump it to either tankers or the attack pumper.

Fire hydrant systems consist of a series of piping underground that begin at a pumping 
station and normally follow the street layout. This system not only supplies the hydrants 
but the residences and industries along its route. This system provides a continuous 
supply of water for fire operations.

Tankers with pumps consist of fire apparatus equipped with a mounted water tank of at 
least 1000 gallons and a pump that can provide at least 250 gallons per minute. Tankers 
with pumps are limited to the amount of water carried on board and there pumping 
capacity as to there supply capabilities.

Dry hydrants consist of a fire hydrant connected to a pipe that begins in a pond or other 
large body of water. This system is not pressurized and pumpers must utilize non-
collapsible intake hose from the hydrant to the pumper as the connection. The pumper 
must draft the water from its source to the apparatus to establish a supply. Once 
established this source will provide a continuous supply of water for tankers or the attack 
pumper.

Drafting ponds are large bodies of water that the pumper must maneuver close enough to 
in order to deploy the non-collapsible intake hose. The intake hose must be lowered into 
the pond to a depth of at least 2 feet under water. The pumper must draft the water from 
this source to establish a supply. Once established this source will also provide a 
continuous supply of water for tankers or the attack pumper. The lift from the source to 
the pumper cannot exceed 10 feet or most pumpers will not be able to provide the lift into 
the apparatus.

Drop tanks consist of a large folding tank mounted on one of the department apparatus 
that is deployed in an area that can be accessed easily by tankers while operating close to 
a pumping apparatus. Drop tanks are supplied by tankers and require the pumping engine 
to draft the water for use through the non-collapsible intake hose. Supply is limited to the 
refill capabilities of the tankers.

Tankers without pumps consist of a vehicle with a mounted water tank of at least 1000 
gallons. This vehicle can provide water by gravity to either the attack pumper or a drop 
tank. Supply of water is limited to the capacity of the tank.

BASIC PUMP OPERATIONS
BASIC PUMP OPERATIONS

Proper operation of a fire pump requires an understanding of basic pump controls, and 
basic hydraulics. Pump controls consist of the pump transmission switch, tank to pump 
valve, transfer valve, throttle, discharge valves, relief valve, and the vacuum and pressure 
gauges. Basic hydraulics is the understanding of friction loss, and pump discharge 
pressure.

The pump transmission switch is located in the cab on the dashboard. This switch 
electrically engages the pump. If properly engaged the switch light will illuminate green, 
then engage the road transmission in the proper gear. The speedometer will register about 
10 mph. If the pump does not engage properly a red light will illuminate. Disengage the 
switch if this happens and attempt to reengage.

Once the pump is engaged the tank to pump valve must be opened to get water into the 
pump. This will eliminate the chance of damage from running the pump dry. This valve 
is on the pump panel and controls the flow of water from the booster tank to the pump.

The transfer valve controls the operational mode of the pump. The pressure mode is 
utilized if the pump is flowing less than 50% of its rated capacity. The volume mode is 
utilized if the pump is flowing more than 50% of its rated capacity. This valve is located 
on the pump panel.

The throttle controls the speed of the pump impeller. The throttle is utilized to increase or 
decrease the pump pressure while operating. The throttle is located on the pump panel.

Discharge valves are connected to all discharges on the pump. Discharge valves start or 
stop the flow of water to the desired hose lines while the pump is operating. Discharge 
valves are found on the pump panel.

The relief valve operates as a safety in case of abrupt shut down of other hose lines. The 
relief valve takes that excess pressure and reroutes it to the intake side instead of the 
operating hose lines. The relief valve is found on the pump panel.

The vacuum and pressure gauges are found on the pump panel. The vacuum gauge reads 
the intake pressure and the pressure gauge reads the discharge pressure.

Friction loss is that pressure required to overcome friction within a hose line. The 
remaining pressure is known as residual pressure.

Pump discharge pressure is the pressure at the pump discharge required to create an 
effective fire stream. It is found by adding the nozzle pressure + friction loss.

Example; Fog nozzle 100 psi + 200’ 1 1/2” hose @ 60 psi friction loss (about 30 psi per 
100’), 100 + 60 = 160 psi pump discharge pressure. Will put 95 gpm on fire ground.

EQUATION USED TO CALCULATE CORRECT ENGINE PRESSURE
EP = NP + FL + or - ELEVATION + DEVICE or APPLIANCE.
RELAY PRESSURE = FL + 20 P.S. I + or – ELEVATION.
NOZZLE PRESSURE

FOG (ALL)
100 P.S.I.

SMOOTH BORE
(HANDLINE UP TO 300 G. P.M.)
50 P.S. I.

SMOOTH BORE       (MASTER STREAM OVER 300 G.P.M.)    80 P. S. I.
NOZZLE FLOW
ATTACK LINES

1-1/2” = 95 G.P.M.

1-3/4”
= 150 G.P.M.
2-1/2” = 250 G.P.M.

SMOOTH BORE HANDLINE

 1” = 200 G.P.M.  
FOG 1’ (BOOSTER HOSE)
30 G.P.M.

1-1/8” =250 G.P.M.



1-1/4”= 300 G.P.M.  
MASTER STREAM

1-1/4”= 400 G.P.M.


1-3/8”= 500 G.P.M.
1-1/2”= 600 G.P.M. 
             3” (MASTER STREAM) = 350 G.P.M.
1-3/4”= 800 G.P.M.
                                                        =500 G.P.M.
2”= 1000 G.P.M.
                                                        =750 G.P.M.
HOSE FRICTION LOSS
HOSE DIA.
G.P.M.   FL/100’
HOSE DIA.
G.P.M.     FL/100’
1”
              30
      25 “
        3”              100
     1 P.S.I.

1-1/2”
              95
      30 “
        “
              200
        4

1-3/4”
            100
      12 “
        “                250
        6

                        150            25 “
        “
              300
        8

                        200            46 “
        “
              400
      14

2-1/2”
            100
       2 “
                    “
              500
       21

                        200
     10 “
                    “
              600
       30

                        250
     15 “
                    “
              700           40

                        300
     22 “
                    “
              800
       50

                        400
     36 “
                    “
            1000
       75

                        500
     55 “

MULTILINES: HF = NP/. # LINES

ELEVATION: ADD 5 P. S. I. FOR EVERY 10 FEET OR STORY.

DOWNGRADE: SUBTRACT 5 P.S.I. FOR EVERY 10 FEET.

DEVICE: (OVER 300 G.P.M.): ADD 20 P.S.I.

APPLIANCE: (GATED “Y”, CLAPPER VALVE, ETC.) ADD 5 P.S.I.

ABBREVIATIONS:

APPL = APPLIANCE (GATED “Y”, CLAPPER VALVE, ETC.)

DEV = DEVICE (MASTER STREAM, DECK SET)

EP
= ENGINE PRESSURE

FL
= FRICTION LOSS

HF
= HOSE FLOW

NP
= NOZZLE PRESSURE
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The diagram shows the valve arrangement when the pump is in the PRESSURE (SERIES) mode.
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FLAP VALVE > FLAP VALVE

-
-
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DRIVEN GEAR
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This diagram shows the valve arrangement when the pump is in the VOLUME (PARALLEL) mode.





SPECIAL PUMPING OPERATIONS
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K TANKER

TANKER

ENGINE
|
. ?fuv B
FARME L% 1

o & w2

ENGINE
Spot Engine to hydrant.

Connect hard suction to hydrant, then to engine

with double female coupling.

Set brske, engage pump and trensmission, chock wbeel.

Open keystone valve slowly to backflush 1/L and no
more than 1/2 tank,

Close tank velve.

Prime pump no longer than 30 seconds with engine
between 1000 and 1200 RPM,.

Throttle to correct pressure.

If tank is filled before leaving, it must be flushed
immediately at the nearest wet-hydrant.

((Circulate through Booster line for pump cooling))
9.

Fill tankers at a rate of 500 GPM.
TANKERS‘

Stop, set parking brake.

Open tank vent (if applicable).
Connect feeder line to tank inlet,
Open valve. '

When tenk 1s full, stop flow and disconnect feeder
line.

Close tenk vent (if applicable).

"




[image: image29.png]QUICK~DUMP  OPERATION

ENGINE
TANKEE (ENGINE OPERATION UNTIL
AFTER TANKER ARRIVES)
Set up drop tank. 1. Connect hard suction
Back up to drop tank. and strainer.
Set brake,pump,gear, 2. Open keystone valve
Open tark valve, slowly

Chock wheel,
Connect chute.
Open velve.

. Close tank valve
slowly.

DI oNIEw N

e ¢ @ & o o s o

Throttle’ to correct
pressure,

3

L. Prime (¥o longer
than 30 sec.).

5. Kethrottle to correct
pressure.

6. Partly open filler
valve,

7. Close filler valve

- when tank 1is full,

TANKER /'w

TANUER ,

N AiGuHEnT Fok  TANegh 2 DEoP TANK

FNGIVE

= ;
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ENGINE TANKER
(ENGINE OPERATION UNTIL TANKERS ARRIVES) (FIRST TANKER ON SCENE)

! 1. Stop at position with access

1. Bleed air from feeder line.
to long lays to engine.

2. Open intake valve.
2. Set brake, engege and

3. Close tank valve. ' transmission.
li. Partly open tank filler valve to 3. Chock wheel.
£3111 tank.
(Maintain proper pressure through ‘4. Hané lay one 3 inch

line from hose bed and

change-over transition).
connect to enginet's intake,

5. Close filler valve when tank is full,
5. Disconnect hose from remaining

hose on bed and connect one
TANKER clapper-siamese valve.

SECOND AND SUCCEELCING TANKERS)

) 6. Connect feeder line to clapper
1. Stop at clapper valve. - valve,

2. Set brake, engage pump and 7¢ Open tank valve,

trensmission.
8. Jpen discharge valve.

3. Chock wheel.
9. Trottle to correct pressure

L, Connect feeder line to clapper 20 psi plus feeder line, FL
valve, of engine flow., ~

-

5. Open discharge valve. 10. When tank is empty, close
) discharge valve and disconnect

6. Trottle to pressure 20 psi feeder 1line from tsnker and lay
less than first tanker on scene. aside for the next arriving
tarker,
7. When first tanker 1is empty, trottle
to 20 psi plus feeder line FL of
engine's flow,

3. When tank is empty, close valve and
feeder line from tanker and lay aslide
for the next arriving tanker.
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TANKER
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ENGINE

(Engine operation until after tanker arrives)

1. Bleed air from feeder line.,
2. Open intake valvse,
3. Close tank valve,

L, Partially open tanP filler valve
to i1l tank,

(Maintain proper pressure during
change-over)

5. Close filler valve when tank 1s full,

TANKER
Stop behind engine.
Set brake, engage pump & transmission.
Chock wheel.
Open tank valve.
Connect feeder line to engine,
Open discherge valve,

Trottle to correct pressure (20 psi
plus feeder line FL of engine's flow).,





[image: image32.png]ENGINE OPERATING PROCEDURES

Set brake.
Engage pump and transmission (7-10 MPY on speedometer at 1dle),
Check tank valve on way to chocking wheel.

Open tank valve,

Check hose bed for lines to be used.
Open correct discharge valves,

Place transfer valve 1n proper position,
Build to correct pump pressure.

Set pressure relief valve,





RELAY PUMPING OPERATIONS

Relay pumping is used when the distance between the water source and the fire is too 
great for one pumper to overcome the friction loss. The number of pumpers needed and 
the distances between them is determined by several factors:

1. The amount of water needed at the fire.

2. Distance between water source and fire.

3. Hose size.

4. Pumper capacity.

5. Terrain.

To form a pumper relay:

1. First arriving engine is positioned at the fire. The Incident Commander makes the size-
up and determines the quantity of water needed. The initial attack may be made with the 
booster tank water and a nurse tanker operation.

2. Position the largest capacity pumper available at the water source.

3. Utilizing the Maximum Distance chart below determine the spacing per pumper. This 
will also determine the number of pumpers required.

[image: image4.png]_MAXIMUM DISTANCE (feet)

N , Hose Llay . o ]

JGPM | FL/100:] 2%" 3t | n2-2t [ 1-2%"84-3"] 3-2%" | 2-2'5"41-3"
100 2.5" |'6000 * | 18000 28800 43900 | 55800 82700
200 | 10 1800 4500 7200 10900 | 13900 i 20600
250..| 15 . 11200 3000 4800 | _ 7300 .-V93od;} . 13700
300 | 21 . .| 850 2000 3400 5200 | ‘5800 9800
350 | 23 600 1600 2500 3900 | 4900 7300
400 | 36 500 1100 2000 | 3000 | 3800 5700
500 | 55 ] 300 700 1300 1900 |- 2500 3700
600 | 78 200 500 900 1400 | 1700 2600
750 | 120 150 350 600 900 | 1100 1700
800 | 136 * 300 500 800 | 1000 1500
1000 | 210 * 200 300 500 600 900





4. The pump operator at each relay pumper except the supply pumper opens an unused 
discharge valve to bleed off the incoming air from the previous pumper.

5. The pumper at the water source pumps the water at 150 psi.

6. The pump operator at the next pumper closes the unused discharge valve when water 
flows from it, then advances the throttle until 150 psi is developed. Each successive pump 
operator follows the same procedure.

7. The operator of the attack pumper informs the other pump operators how much water 
is needed.

8. The supply pumper throttle is adjusted until the operating pressure is reached for the 
needed amount of water. Each successive pumper is similarly adjusted. The discharge 
pressure should not exceed 200 psi and the intake pressure should not fall below 20 psi.

To shut down the relay operation the attack pumper slowly decreases pressure until the 
pump can be disengaged. Water is allowed to flow out and unused discharge. Each 
pumper in turn reduces pressure gradually and allows the water to dump out an unused 
discharge while the pump is disengaged. This method will eliminate the chance of the 
relay pumps being damaged by running dry.

TROUBLESHOOTING DURING PUMPING OPERATIONS
PROBLEMS COMMON TO ALL TYPES OF OPERATION

[image: image5.png]- PROBLEM SYMPTOMS - PROBABLECAUSE POSSIBLE SOLUTIONS
Unable to getareading on Green lightindicating that Pump drive system is not Check the position of the shift transfer
the pressure gaugewhen . | the pump shifttransfer is fully engaged. - .  control. If tis in the proper position,

the pump is putin service.

complete is not iliuminated.

L
0
v

release the transfer control, aliow the
gears to turn, then operate it again.
Automatic transmission: repeat pump

shifting procedure to ensure power
‘ transfer to pump operation.
Green lightis on, no mph '| Vehicle clutchis not Check the remote clutch control on the
(km/h) reading registers on engaged. pump operator’s panel.
the speedometer.

Road transmissioniis notin
the proper gear. Automatic

| transmission selectorisin

wrong‘position.

Check the shift lever: lock it in the proper
possition for pump operation.

Speedometer reading is
normal for pump operation.
Allindications are correct
andrpmreadingis as
specified. S

There is no water in the

lpump. . -

] - -

Check the water supply. Ensure that
all applicable valves are open. Primer
pump may need to be operated to
eliminate air in the main pump.

| Gauge s defective. Pressure

may be there but not reading
on the master pressure gauge.

Check the shutoff (snubber) dampening
valve associated with the gauge. Open
the gate vaive to one of the capped
discharge outlets and look for pressure
reading on the individual line gauge.
Open an uncapped discharge outiet

| fromthe pump to see if wateris

discharged under pressure.

Pump will not develop
sufficient pressure.

;;* o

o

Rpm reading on the
tachometer is normal when

compared with the UL plate.

'| Two-stage pump:

¢ Pumptransfer valveisin
- the wrong position.

The transfer valve should be in the
SERIES or PRESSURE position
anytime more than 200 psi (1 400 kPa)
is needed.

e Swing check valve may be
. leakingifthe pumpisinthe
" SERIES position.

Set the discharge pressure to 50 psi
(350 kPa), change from PARALLEL to
SERIES, and listen for the metallic sound
of the valve operating. f itis blocked,
remove the strainer fromthe large
intake and attempt to clear the valve
seat of any debris.

e The transfer valve has not
completedits travel and is

only partially operated.

Check all mechanical and electrical
indications as well as observing
pressure gauge readings as the valve

is operated. Use the manual override
controls to complete the operation of the
valve. it may be possible to assist the
action of the valve mechanically if the
power transfer mechanism is faulty.

Automatic transmission:
transmission not staying in
pumping gear lockup and is
downshifting as load

Vincreases.

Remove pump from service and repair
or adjust so apparatus will operate in
correct pumping gear.
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[image: image7.png]PROBLEM SYMPTOMS PROBABLE CAUSE POSSIBLE SOLUTIONS
Pump will not develop Rpmreadingonthe | Wearontheclearancerings | Takethe pumper out of serwce untnl it
sufficient pressure. tachometer is normalwhen. - -{ inside the pump may cause : 0 ;
[ R '} compared withthe Ul plate. - | excessive slippage.

Relief valve is operatingand. .
the indicator lightis on.

Relief valve pressure
adjustment is set too low.

i

Increase the operating pressure of the
relief valve by turning the adjustment
control clockwise until it closes.

The indicator light shows that
the relief valve is closed.

The relief valve may be stuck
openor may not be properly
seated, allowing water to
bypass back to the intake.

Turn the relief valve operating control to
the OFF position.

Increase the setting of the adjustment -
control to maximum clockwiseposition.

Exercise the valve by rapidly turning the l
control valve on and off or altemnatety
increasing and decreasing the pressure
adjustment control to cause the valve

to operate. ‘

Engine rpm cannot be raised
to the value required as
determined by the UL plate,
even at fuli throttie. Tach-
ometer readingis low,
pressure gauge reading is too
ow.

Flow requirements may be

| exceeding the capacity of the

pump.

The capacity of the pump inthe SERIES
or PRESSURE position is limited to 50
percent of its rated capacity at 250 psi

(1 700 kPa) and 70 percent at 200 psi
(1400 kPa) net pump pressure.

© - | Throttlelinkage may have
| slipped or be stuck.

Check the action of the inkage. itmay be

available to drive the pump.

possible to override the action of the
throttle by using the accelerator or hand
. throttle in the cab or by manuafly
operating the linkage atthe carburetor.
Severe engine overheatmg Check the engine temperature gauge.
can reduce the power Adjust the auxiliary coofing valve

to maintain the proper operating
temperature.

Check the level of the coolant in the
radiator. If it is too low and the water that
is being pumped is clean and pure, open
the radiator fill valve to bring the coolant

, ‘ up to the proper level.
E Reduced engine power. If additional pressure is essential, use
o another pumper. Take the unit out of
Vo o service until it can be repaired.
Thepmplsunabietosuppiy Therpmreadingonthetach- | Two-stage pump: Thetranstervalve should bein the
its rated capacity. ometer is normal when o Transfervalveisinthe PARALLEL or VOLUME position any-
compared to the UL plate. wrong position. time 50 percent or more of the capacity
: ‘ ofthepumpisneeded.: - -

o The swingcheckvalveis
not opening completely.

Remove the strainer from the large intake
opening on each side of the pump. Make
sure that the valve swings freely by
inserting a rod and pushing onthe face
of the valve.
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The pumpis tnable tc supply The rpmreading on the tacho- | Two-stage pump: Remove the strainer fromthe large
its rated capacity. +.| meteris normalwhen' | '@ Theswingcheckvalveis [ intake openingon each side of the pump.
compared to the UL plate not opening completely. Make sure that the valve swings freely by
: ' inserting a rod and pushing on the face of
, : e ‘ valve,
The intake gauge registers 0 . ‘| Blockage inthe waterwaysof | Thoroughty back-flush the pump by
or has a positive pressure the pump. An object lodged connecting a supply line to the highest
indicated. -. | inside the impefler canreduce | discharge outietand opening the large
.| the capacity: intake fittings.
Wear in the pump, usuallythe | Remove the pumper from service until it
clearance fings or reliefvalve | can be repaired.
-allowing slippage from the
discharge back to the intake.
The intake compound gaugeis | Blockage of the strainer at Disconnect the intake line and clean any
registering a high vacuum, and | the intake fitting of the pump. accumulated debris from the
thedischargepressuregauge | . .. strainer.
is fluctuating (cavitation). S S
L | Inadequate watersupplyor | Connect an additionat supply line tothe
. | supplyfines. .. intake of the pump.
| " Reduce the amount of discharge lines
being supplied. .

' Lower the discharge pressure to reduce
the amount of water flowing through the
lines.

Unable to develop enough See items listed under “Pump
engine rpm at full throttle to will not develop sufficient
, i supply the rated capacity. pressure with low engine rpm.”
Pump overheating while in Pump overheating warning light| Inadequate flow through the Open the booster cooling valve or setthe
operation. orphysicalobservation. .~ | pump while operating under circulator valve to TANK or SPILL ‘
: pressure. position as appropriate.
‘ Open the tank fill valve if itis connected
to the discharge side of the pump.
Use the booster line to maintain a
minimum flow of water while pumping.
Excessive throttle on relief Reduce engine rom.
. | valve-equipped pumps. ;
Relief valve is inoperative or Pressure surges are excessive | Strainer inthe pressurelineto | Open the flush line while pumping clean
slow acting. when individual hoselines are - water to back-flush the in-line strainer.

shut down.

the pilotvalve is dirty.

;e

Remove the strainer element and wash
inclearwater.

Reliefvalve is corroded or dirty

+] and slow acting.

i the relief valve is equipped with a shut-
off, setthe discharge pressure on the
pumpto 150 psi (1 050 kPa), set the relief
valve adjustment control to minimum and
alternately turn the vaive off and on for 60
seconds. If no control valve is provided,
setthe pump pressure to 150 psi

(1 050 kPa) and cause the relief valve to
operate by cranking the adjustment
control in and out rapidly.
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[image: image11.png]PROBLEM SYMPTOMS PROBABLE CAUSE POSSIBLE SOLUTIONS
Relief valve is inoperative or Pressuresurgesare . .. ; Detective relief valve. Dismantie the valve and clean alt
slow acting. excessivewhenindividual | " working parts, replacing aft defective
hosefnes are shut down. tems as needed.

OPERATING FROM THE TANK

Unable to establish an

Pressure increases with the

-| Some a(ris trappedinthe

Operate the primer until all of the air is

adequate operating pressure | engine rpmupto apoint, then- | pump as itfills with water. removed from the pump. Transfer the
or aloss of pressure occurs holds steady or fluctuates. e ’ pump from SERIES to PARALLEL and
when the first discharge vaive back several times while flowing water.
is opened.
If only small lines are bsing supplied,
opening the pump to tank valve and
increasing the velocity of the water
through the pump for a short time may
) remove the rest of the air.
] Automatic transmission: Adjust transmission.
: . ® Intermittent transmission
slippage.
~ o Low transmission fluid Increase fluid level.
' . Ievel '
e Trans,mission notremain- | Adjusttransmission.
”ing incorvect pumping ~
gear. : ,
Fluctuation of the pressure High vacuum readingonthe - | The tank-to-gumpvalve may. | Check the tank-to-pump vatve andlock it
gauge and a reduction of intake compoundgauge. .. | nothave beenfullyopenedor | inthe OPEN position if the valve has a
discharge pressure when © 2 » | hasvibrated to a partially locking mechanism.
additional lines are putin .| CLOSED position.
| Tank-ta:pumppipingmaybe | Shutdown one of the hosefines it fire-
, .- 100 small 10 supply the amount | ground conditions permit.
| ofwater required by the hose-
lines in service.
Reduce the discharge pressure untl
fluctuations stop and pressure gauge
. begins to drop.
While pumping, the discharge | Compoundgaugeonthe . Anajrleak in the pump. Check all caps and valves on the intake
pressure drops to a very low intake readsOorfluctuates o ' side of the pump.
value and water supply is Engine speedincreases.’ -
interrupted.
Water gauge reads emp&. The water supply from the tank | Reduce the pressure until the gauge
\ |is exhausted or nearly so. becomes steady and flow resumes.
Arrange for another water supply as
soon as possible.
OPERATING FROM A HYDRANT
The suction line collapses Ahe Kinks in suction lines can Rearrange the suction lmetoehmmate
when the discharge va!ve toa - s cause excessive friction loss ‘any kinksor resmcﬁons
hosefineisopened. when the water begins

B Y}::'

tomove.
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The suction line collapses Theintake pressure dropsto - | Suction line may betoosmall | 3-inch (77 mmj) suction hose can supply
when the discharge valve toa | lessthan0. Discharge for the amount of flow needed. | approximately 500 gpm (2 000 L/min),
' but gated 2'4-inch (65 mm) intake fittings

hoseline is opened.

pressure alsodrops.  *

may limit the flow to less than 300 gpm
(1200 L/min). f 2'/%- or 3-inch (65 mmor
77 mm) suction line is used, it should be
broughtinto the large intake, either

N TR SRR PR through a suction slamese or bell reducer.
Water comingoutofthe . - .. 't Hydrant not fully opened. Turn the hydrant wrench in a counter-
ground around the barrel of the} , clockwise direction unti it reaches the
hydrant. ‘ B limit of its travel.
While supplying water, the Intake pressure drops to less Additional water being Reduce the number of hoselines in
suction line collapses and the | than 0. Discharge pressure | demanded by the hoselines | service or the flow settingsonthe
pump begins to cavitate. fluctuates and decreases. that are being supptied. nozzles.
‘ L Reduce the discharge pressure onthe
. ' pump by reducing the throttle setting
R until cavitation stops.
" | Additionaldemandsonthe | Decrease the amount of water being
. | water system may have used by changing the nozzle settings or
j | reducedthe residual pressure | taking attack lines out of service. ~
. inthe system.
: I Obtain a supplementary supply from
. another hydrant, arelay, or from awater
shuttie. ’
OPERATING FROM DRAFT
Pump will not prime. Unable to get water into th_ie . Drain valve left open. Check the master drain valve tomake

pump through the hard suction|

hose. Novacuumreadingis
registeredonthe intake -

compoundgauge. .

sure itis fully closed. Check the
individual drain valves for governor,
auxiliary cooler, and soon.

Intake valves leftopen or caps

"] notairtight.

Tighten caps on large suction fittings
that are notbeing used.

Make sure the tank-to-pump valve is
closedifthe tank is empty.

Booster tine cooler valve or

«{ circulator vaive leftin OPEN

position (Barton American
pump).

I

Shut the booster line cooling valve.

Put the circulator valve in the VERTICAL
position, between the TANK and SPILL

settings.

Intake relief valve may be

] leaking.: «

if the relief valve is equipped with a shut-
off valve, close . If it has fire hose
threads onthe discharge opening, puta
caponit.

chtion hose connections are
‘ndtairtight.

el
W .

A

Listen for air leaks at each connection.
Tighten with arubber mallet if any
oonnection appears to bs leaking.
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Pump will not prime. Unable to get water into the Suction hose connection to Tighten the coupling with a rubber mallet
pump through the hard suction| the floating strainer not or a spanner wrench.
hose. No vacuum readingis - | airtight.
registeredon theintake i s Sl
compound gauge. -

Pump packing.is tooloose and
’ leaking ajr.
: CA

Take pumper out of service until the
packing can be adjusted or the pump
repacked.

Not.opérating the primer long
enoughto getrid of all of the
air.

—

Atypical fire pump requires 15 seconds
to prime through 20 feet (6 m) of suction
hose but may take as long as 30
seconds to prime completely.

. Tank-to-pumb valve not

sealing with an empty tank.

Partially fit tank (temporary) Repair
valve (permanent). :

Engage the pump, buiid up 100 psi

(700 kPa), and discharge water from the
booster line. While keeping theend of -
the suction hose submerged, take the
cap off the end and instafi the strainer. -
Slowly close the tank-to-pump valve &
while continuing to flow water fromthe
booster line. The pumpis now primed.

Engine rpm is too low.

The engine rpm should be as specified
inthe manufacturer’s instructions but is
usually 1,000t0 1,200 rpm.

rzlo oilin the reservoir for the
priming pump.

A supply of oil should be carried on any
pumpefmqt usesoiiforpriming mﬂsls ’

repiemsh thesupply.

Ifthe regular priming oil isnatavaﬂable, :
putting water inthe reservoir may enable
the primer to operate, but it should be

thoroughty cleaned out and a supply of
oilputin atthe firstopportunity. .

The electricmotorwillnot : .
operate to drive the primer.

Abadbattery or apoor
connection between the cable
gnd battery terminals.

Inspect the battery terminals. If they are
corroded, it may be possible to loosen
the fastening and clean the terminal
sufficiently to run.

If a mechanical override is provided,
open the priming valve and engage the
mechanical drive system,

Verylitle airisbeing -
discharged from the primer.

N
v

.Defective primer.

Hthe primerwillnotoperatefor

mechanical reasons, the pump canbe
primed by connecting the hard suction
hose to the pump andinstalling the cap.
on the end of the hose, then submerging
the hose under water. Openthe tank-to-

pump vaive, alfowing the suction hose to
fill with water as well as the pump.

Thepumplosesitsprime =~
when the firstdischarge valve’
is opened and water begins
to flow.

Thedischarge pressure :
‘drops'sharply. -

ge] Valve may have been opened

toorapidly.

Carefulty observe pressure gauge while
slowty opening the discharge vaive.ffthe.. -

pressure begins to drop suddenty, pause
and allow it to stabilize before continuing.
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The pump loses its prime The dlscharge pressure gaugel The pump was not completely | Alidw théprimer 16 contirile to operate
when the first discharge valve drops sharp|y primed and still had some air | until asteady streamofwateris
is opened and water begins ;] trappedinitwhen the primer | discharging from itbefore closfng the
to flow. was'releas.ed. pnmmg valve.

’ " If pressure drops suddenly while

opening adischarge valve, operate the
primer momentarily to remove any
remaining air from the pump.

' The oump may not be turning

fast enough to sustain the
prime when water begins to
flow.

Adjust the discharge pressure to 75 psi
(525 kPa) or more before opening the
discharge valve.

The priming valve can stick
causing air to leak into the
pump.

P .
1 et

Check the priming valve control to see
thatitis in the CLOSED position.
Exercise the valve to clear any debris
from the valve seat. .

1 Rock or debris in impeller.

Takepumpermnofsewlce untilitcanbe
rwed «;

The reading on the pressure
gauge drops sharply andthe
intake gauge returns to the
Oreading.

Ahigh spot in the suction line
has trapped a quantity of air

-| when the pump was primed.

This air has been drawn into
the pump when the water
began to move through the
suctlon hose.

Attempttoehmnatemehghspotby
movingthesucﬁonhoseandpﬂmem

pump again.

lfthe high spot cannot be eliminated, it
may be possible to scavenge theair
fromthe suction hose by operatingthe -
primer again each t:methe preSsure :
beginstodrop.” "~

The pumplosesits prime

during the course of a pumping

operation.

The pump loses its prime
when all nozzles are closed
and no water is flowing.

An airleak on the intake side

| of the pump.

Check all connections to see that they
are airtight.

The packing may be mis-
adjusted, allowing air to leak

 into the pump around the

shaft.

Open adischarge outlet and allow water
to flow at all times to maintain a higher

'vacuum reading in the intake side ofthe

pump. If the problem becomes acute,
take the pumper out of service unti!
itcan be repaired.

The pump loses its prime
whenitis operating nearits”
maximum capacity. The
vacuum reading on the intake
gauge IS near Oandis: :

“hose.

Awhiripool over the strainer is
allowing air to getinto the
purhp through the suction

[

Put a board or other objectover the
whirlpool to break up the swirling motion
and stop the air from gettmg intothe
suction hose.

Air leak on the intake side of
the pump. .

The pump goes into cavitation
when the flow increases.

The intake gauge registers
more than 22 inches (559 mm)
of vacuum, the pressure
gauge fluctuates and
decreases reading.

The flow exceeds the capacity
of the purnp atthe lift that is

: requiréd.

L PN
( Yo
Ve

The capacity of the pump decreases as
the liftincreases. At a 20-foot (6 mjlift,
the capacity of the pump is only 60
percent of what it would be with a 10-foot
(3m) lift.





[image: image18.png]OPERATING FROM DRAFT

PROBLEM

SYMPTOMS

PROBABLE CAUSE

POSSIBLE SOLUTIONS

The pump goes into cavitation
when the flow increases.

The intake gauge registers " :
more than 22 inches (559 mm)
of vacuum, the pressure .
gaugefluctuatesand .
decreasesreading.

‘The suction line may be

partially blocked.

Debris biocking the strainer onthe
suction hose. Clean the strainer
manually.

Debris is trapped in the strainer at the
intake of the pump. Shut down the
pump, remove the suction hose and
clear the strainer.

*" 1 Inner rubber liner of suction

hose has become separated
from hose. The resultis
restriction caused by the

| “bubble” of inner liner.

The suction hose can coltapse. lt will
have to be replaced if the reduced
capacity is unacceptable.

Replace suction hose.

OPERATING IN RELAY

The intake supply line collapses
when the throttle setting is
increased to establish the
initial discharge pressure as
required.

The intake pressure gauge
reading is negative, thatis,
reading vacuum mstead of -
pressure.

The dump.line or uncapped
discharge used to waste water

| while establishing the relay
may still be open.

Close the valve to any uncapped
discharge or dump line.

If the pumper is operating as the terminal
unitin arelay, adjustthe vaiveonthe
dump line to bring the residual pressure
attheintake of the pump to 50 psi

(350 kPa).

Theterminal pumper may be

E attempting totake more water
| fromtherelay thanitcan
1 supply.

t

Notify the water supply officer thatthe
relay is unable to supply the amount of
water being called for so that additional
supply linescanbeputinservice:

Reguce the discharga preséure untilthe
intake gauge registers a positive
reading.

While the retay is operating,

The intake pressure gaugeis

Changes in flow of the attack

No action is necessary unless the

the intake pressure increases | reading above 50 psi .. Hine causethefrictionlossto | pressure increase becomes dangerous.

above 50 psi (350 kPa). (350kPa) and the dlscharge " |.decrease and the residual Minor variations are to be expected ina
pressure also increases pressure to increase. relay and frequent adjustments are
accordingly. v i undesirable. :

Whilethe relay isoperating, | Intake pressuregaugeis. : - { Hoselines have been shut Openthe uncapped discharge or dump

the intake pressure increases | readingabove 150psi .- . | downwith no corresponding | line untilthe intake residual pressure

dangerousty. (1050kPa), the dischai'gq' returns to 50 psi (350 kPa).

pressure is above 200psi’

(1050 kPa) b

vdumpin_g of excess water.





PUMPING TOOLS AND APPLIANCES
HOSE APPLIANCES
A complete hose layout for firefighting purposes includes one end of the hose attached to 
a source of water supply and the other to a nozzle or similar discharge device. There are
various devices other than hose couplings and nozzles used with fire hose to complete 
such an arrangement. These devices are usually grouped into one category called 
“appliances”. 

Such appliances as connections, adapters, or systems are devices through which water 
passes when connected to fire hose.
Wye Appliances;

Certain occasions make it to divide a line of hose into two hoselines. This may become 

necessary when the apparatus is an extreme distance away from the incident where the 

water is needed. In this case if you were to extend the 1-3/4” preconnect 
hoselines to reach the incident would mean you increase the friction loss to an 

undesirable amount. To correct this type of situation a larger hose such as 2-1/2”
or 3” can be placed from the apparatus to an area close to the incident. Then place the 
wye appliance and run attacklines from the wye appliance.
The 2-1/2” to 1-1/2” wye is used for direct connection to 2-1/2” or 3” hose to supply 1-

1/2” or 1-3/4” hoselines. The 2-1/2” wye is used to divide one 2-1/2” or 3” line into two 

2-1/2” hoselines. Wye appliances are often gated so that water being fed into the 
hoselines may be controlled (on-off) at the gate. Notice the wye has one female 
connection and two male connections.
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SIAMESE APPLIANCES;

This is used for two hoselines which are brought into one hoseline or device. Its use 

could be for two hoselines to supply a pump, or if there is an incident at the end of a
long narrow private drive the apparatus going in leaves the siamese and supply hose at 

the entrance and lays a line into the incident. 

Once connected to the pump a fire department tanker connects to one side of the siamese 

and supplies the pump. The next arriving tanker can then connect to the other side of 

the siamese and be prepared to supply the pump when the first tanker is emptied. Other 

uses of the siamese are on deluge sets, or multiversal master stream adapters to merge 

into one master firestream, also fire department connections used to supply building 

sprinkler systems utilize the siamese.
The siamese and wye adapter are often confused because of their close resemblance. It 

should be noticed that the siamese has two female connections and one male connection,
while the wye has one female connection and two male connections. 

All siamese adapters can be purchased with or without clapper valves. The clapper valve 

is an automatic spring loaded device on the intake connections of the appliance that 

allows charging the first hoseline before the second one is connected.
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SPECIAL HOSE APPLIANCES,
There are other items which are sometimes used in hose layouts such as the double male 
and double female adapters.
These are probably used more than any other special hose appliance and they come in a 
variety of sizes. 
One use of these adapters could be arriving at the scene of an incident, and the officer 
request a reverse lay. But the apparatus has a forward lay hose load on board. This would 
make it necessary to use double male and double female adapters to reverse the hose 

loaded on the apparatus.
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REDUCERS;
These are used on pump intakes and discharges, hydrants and intake hoses. Their sizes 

range 1-1/2 to 1”, 2-1/2” to 1-1/2”, 4” to 6”, AND 6” intake couplings to 2-1/2”. 
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QUARTER TURN VALVE;
Also called “hydrant valve” it has a female connection on one side, and a male 
connection on the other, with a control handle on top, which when in-line with hose is    

open. 

This valve is used when connecting to a hydrant with the 3’ supply line. The 3” supply 
line is connected to the hydrant outlet on the side toward the incident. Then the quarter 
turn “hydrant valve” is placed on the hydrant outlet opposite the 3” supply line, and 

closed.

The hydrant is then opened to supply the first apparatus, this permits another pumper to 
connect to this hydrant without having to shut down the hydrant to make a connection, 
thus two pumpers are supplied from one hydrant.
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GATE VALVE;
-
This valve can be used exactly the same way as the quarter turn valve. it has a female 
connection on one side, and a male connection on the other, but the control handle on top
is in an “L” shape, and requires several turns to open or close the valve.
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KEYSTONE VALVE;
This is a butterfly type valve. It’s used on the suction intakes of apparatus. This is a high 
volume valve that allows quick change from booster tank to portable drop tank without
loosing prime.
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LOW LEVEL STRAINER;
This device is used when the apparatus is drafting water from the portable drop tank. 

It was developed to maximize the use of water in portable drop tanks.
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DUMP TUBES;
These are straight or 90 degrees curved tubes with a quick connector on one end. 

They are used on the quick dump valves of tankers to get the maximum amount of water 
from the tanker into the portable drop tank.
HOSE CLAMP TOOLS
The hose clamp is a tool to shut off the water in hoselines when other control valves are 
not applicable. It is used to replace a burst section of hose, to extend lines, or to hold 
water back for line advancement without shutting off the sources of supply. The clamp 
may also be used on a hoseline which has been laid from a hydrant to the fire. Applying 
the clamp near the fire permits the person at the hydrant to operate the hydrant without a 
signal from the company officer at the fire. The hose clamp can be removed when all dry 
lines have been advanced and thus charge the hose with water.

• Place hose clamp at least 20 feet (6 m) to the rear of fire apparatus.

• Place hose clamp not closer than 6 feet (2 m) to a coupling and on the supply side.

• Stand to one side when applying or removing a lever-operated clamp.

• Place the hose evenly in the jaws to avoid pinching. The hose must be placed all the way inside the jaw to assure complete stop page of water flow.

• Close and open the clamp slowly to avoid water hammer.
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