Pumping Apparatus Driver/Operator

Lesson 10 — Fire Pump Theory

Name 
 Date 


Select facts about positive displacement pumps. Write the correct letters on the blanks. 


1.
Positive displacement pumps have largely been replaced by ___ for use as the main fire pump on modern fire apparatus.


A.
Piston pumps


B.
Venturi pumps


C.
Rotary pumps


D.
Centrifugal pumps



2.
Positive displacement pumps are used as ___ devices to get water into centrifugal pumps during drafting operations.


A.
Series


B.
Priming


C.
Parallel


D.
Two-speed



3.
The two basic types of positive displacement pumps are:


A.
vane and gear pumps.


B.
piston and rotary pumps.


C.
venturi and centrifugal pumps.


D.
high pressure and low pressure pumps.



4.
Piston positive displacement pumps may be:


A.
gear or vane models.


B.
in SERIES or in PARALLEL.


C.
single-acting or double-acting.


D.
internal combustion or external combustion.



5.
The output of the piston positive displacement pump is determined by the size of the cylinder and the:


A.
weight of the piston.


B.
diameter of the piston.


C.
length of the piston.


D.
speed of the piston travel.



6.
The capacity of a piston positive displacement pump is usually determined by the size of the:


A.
piping.


B.
cylinder.


C.
gear pump.


D.
centrifugal pump.



7.
Rotary positive displacement pumps are the ___ of all fire apparatus pumps in design.


A.
simplest


B.
most complex


C.
least dependable


D.
most sophisticated



8.
Rotary positive displacement pumps are now used as:


A.
multicylinder, PTO-driven pumps.


B.
auxiliary pumps for wildland pump and roll operations.


C.
large-capacity, high-volume, low pressure, master stream pumps.


D.
small-capacity, booster-type pumps, low-volume high pressure pumps, and priming pumps.



9.
The total amount of water that can be pumped by a rotary gear pump depends on the size of the ___ and the speed of rotation.


A.
gear tooth


B.
depth of the gears


C.
pockets in the gears


D.
diameter of the gears



10.
Rotary vane pumps are constructed with moveable elements that automatically compensate for:


A.
wear.


B.
pressure buildup.


C.
warped gear teeth.


D.
stripped hub threads.

Complete statements about the operation of positive displacement fire pumps. Write the correct answers on the blanks provided.
Piston pumps

1.
Piston pumps contain a piston that moves back and forth or up and down inside a cylinder. The pressure developed by this action causes __________ and __________ valves to operate automatically and provides for the movement of the water through the pump.

2.
As the piston is driven forward, the __________ within the cylinder is compressed, creating a higher pressure inside the pump than the atmospheric pressure in the discharge manifold. This pressure causes the discharge valve to open and the air to escape through the discharge lines.

3.
This action continues until the piston completes its travel on the __________ stroke and stops. At that point, pressures equalize and the discharge valve closes. 

4.
As the piston begins the return stroke, the area within the cylinder behind the piston __________ and the pressure __________, creating a partial vacuum. At this time, the intake valve opens, allowing some of the air from the __________ __________to enter the pump.

5.
As the air from the suction hose is evacuated and enters the cylinder, the pressure within the hose and the intake area of the pump is __________. Atmospheric pressure forces the water to rise within the hose until the piston completes its travel and the intake valve closes.

6.
As the forward stroke is repeated, the air is again forced out of the discharge. On the return stroke, more of the air in the intake section is removed and the column of water in the suction hose is raised. This action is repeated until all the air has been removed and the intake stroke results in water being introduced into the cylinder. The pump is now considered to be __________, and further strokes cause water to be forced into the discharge instead of air.

Rotary gear pumps

1.
The rotary gear pump consists of ​​__________ gears that rotate in a tightly meshed pattern inside a watertight case. The gears are constructed so that they contact each other and are in close proximity to the case.

2.
With this arrangement, the gears within the case form __________ and __________ pockets as they turn from the intake to the outlet.

3.
As each gear tooth reaches the __________ chamber, the air or water contained in that pocket is forced out of the pump.

4.
As the __________ returns to the intake side of the pump, the gears are meshed tightly enough to prevent the water or air that has been discharged from returning to the intake.

Rotary vane pumps

1.
The rotor is mounted off-center inside the housing. The distance between the __________ and the __________ is much greater at the intake than it is at the discharge. The vanes are free to move within the slot where they are mounted.

2.
As the rotor turns, the vanes are forced against the housing by __________ __________.

3.
When the surface of the vane that is in contact with the casing becomes ________, centrifugal force causes it to extend further, thus automatically maintaining a tight fit.

4.
As the rotor turns, __________ is trapped between the rotor and the casing in the pockets formed by adjacent vanes. 

5.
As the vanes turn, this pocket becomes __________, which compresses the air and causes pressure to build up. This pocket becomes even smaller as the vanes progress toward the discharge opening.

6.
At this point, the pressure reaches its __________ level, forcing the trapped air out of the pump. The air or water is prevented from returning to the intake by the close spacing of the rotor at that point.

7.
As in the rotary gear pump, the air being evacuated from the intake side causes a __________ pressure (similar to a vacuum), and water is forced into the pump by atmospheric pressure until the pump fills with water.

8.
At this point, the pump is __________ and forces water out of the discharge in the same manner as air was forced out.
Answer questions about centrifugal pumps. Write the correct letters on the blanks.


1.
The centrifugal pump is classified as a ___ because it does not pump a definite amount of water with each revolution.


A.
fire pump


B.
split case pump


C.
positive displacement pump


D.
nonpositive displacement pump



2.
The centrifugal pump imparts ___ to the water and converts it to pressure within the pump itself.


A.
velocity


B.
viscosity


C.
turbidity


D.
turgidity



3.
The ___ of the centrifugal pump transmits energy in the form of velocity to the water.


A.
casing


B.
volute


C.
impeller


D.
rotary gear



4.
The ___ of the centrifugal pump collects the water and confines it in order to convert the velocity to pressure.


A.
casing


B.
volute


C.
impeller


D.
rotary gear



5.
The ____ of the centrifugal pump is a water passage that gradually increases in cross-sectional area as it nears the pump discharge outlet.


A.
casing


B.
volute


C.
impeller


D.
rotary gear



6.
The impeller in a centrifugal pump rotates very rapidly within the casing, generally from ___ rpm.


A.
500 to 1,000


B.
1,000 to 1,500


C.
1,000 to 2,000


D.
2,000 to 4,000



7.
The volume capacity of the pump is dependent on the size of the ___ of the impeller:  The greater it is, the greater the flow capacity.


A.
hub


B.
eye


C.
volute


D.
impeller



8.
Which of the following is NOT a factor that influences a centrifugal fire pump's discharge pressure?


A.
Amount of water being discharged


B.
Speed at which the impeller is turning


C.
Size of the volute and impeller inside the pump


D.
Pressure of water when it enters the pump from a pressurized source

Complete statements about the operation of centrifugal pumps. Write the correct answers on the blanks provided.
1.
The operation of a centrifugal pump is based on the principle that a rapidly revolving disk tends to throw water introduced at its center toward the __________ __________of the disk. The faster the disk is turned, the farther the water is thrown, or the more velocity the water has.

2.
If the water is contained at the edge of the disk, the water at the center of the container begins to move outward. The velocity created by the spinning disk is converted to __________ by confining the water within the container.

3.
The water is limited in its movement by the walls of the container and moves __________ in the path of least resistance. 

4.
This shows that pressure has been created on the water. The height to which it raises, or the extent to which it overcomes the force of gravity, depends upon the speed of __________.

5.
The centrifugal pump consists of two parts: an impeller and a casing. The impeller transmits __________ in the form of velocity to the water. The casing collects the water and confines it in order to convert the velocity to __________. Then the casing directs the water to the discharge of the pump.
Match centrifugal pumps to their characteristics. Write the correct letters on the blanks. Letters will be used more than once.


1.
Have impellers that take water from a source and deliver it to the discharge



2.
Have impellers that are usually mounted on a single shaft driven by a single drivetrain



3.
Work by all water from the manifold being directed into the eye of the first impeller, increasing the pressure and discharging 50 to 70 percent of the volume capacity through the transfer valve and into the eye of the second impeller



4.
Are constructed with a single impeller



5.
Are used on front-mount pumps, PTOs, separate engine-driven and midship transfer pumps



6.
Cause impellers to be capable of delivering their rated pressure while flowing 50 percent of the rated capacity; therefore, the total amount of water the pump can deliver is equal to the sum of each stage



7.
Have identical impellers that are the same capacity



8.
Have the capability of connecting the stages in series for maximum pressure or in parallel for maximum volume by use of a transfer valve



9.
May provide capacities up to 2,000 gpm (8 000 L/min)



10.
Have a second impeller that increases the pressure and delivers the water at the higher pressure into the pump discharge port



11.
May have a double suction impeller to minimize the lateral thrust of large quantities of water entering the eye of the impeller



12.
Have an impeller for each stage mounted within a single housing

Answer questions about changeover. Write the correct letters on the blanks. 


1.
What is changeover?


A.
The process of switching between the pressure and volume position


B.
The process of changing from a single-stage pump to a multi-stage pump


C.
The process of velocity being converted to pressure within a centrifugal pump

D.
The process of changing from a positive displacement pump to a centrifugal pump


2.
SOPs in some departments specify that the transfer valve stay in the pressure position until it is necessary to supply more than ___ the rated volume capacity of the pump.


A.
one-eighth


B.
one-fourth


C.
one-third


D.
one-half



3.
Most manufacturers specify that the pump may remain in the pressure system until it is necessary to flow more than ___ of the rated volume capacity.


A.
one-fourth


B.
one-half


C.
two-thirds


D.
three-fourths



4.
Most manufacturers recommend that the transfer valve should be operated at a maximum pressure of:


A.
10 psi  (70 kPa).


B.
20 psi (140 kPa).


C.
35 psi (245 kPa).


D.
50 psi (350 kPa).



5.
While the parallel (volume) position may make it difficult to attain the desired pressure, it can supply ___ percent of the rated volume capacity at ___ psi (kPa).


A.
50%, 50 psi (350 kPa)


B.
50%, 100 psi (700 kPa)


C.
100%, 100 psi (700 kPa)


D.
100%, 150 psi (1 000 kPa)

Select facts about pump wear rings and packing rings. Write the correct letters on the blanks.


1.
Any increase in the space between the pump casing and the hub of the impeller lessens the pump's effectiveness. This opening is usually limited to ___ or less.


A.
0.01 inch (0.25 mm)


B.
0.02 inch (0.5 mm)


C.
0.03 inch (0.75 mm)


D.
0.04 inch (1.0 mm)



2.
To restore pump capacity without replacing the pump itself, replaceable wear rings (or ___ rings) are provided in the pump casing to maintain the desired spacing.


A.
pump


B.
packing


C.
impeller


D.
clearance



3.
Packing rings are used to make a seal at the point where the shaft passes through the:


A.
volute.


B.
impeller.


C.
gearbox.


D.
pump casing.



4.
The most common type of packing material is made of rope fibers impregnated with:


A.
grease.


B.
ceramics.


C.
graphite or lead.


D.
powdered Teflon™.



5.
As packing rings wear with the operation of the shaft, the ___ can be tightened and the leak controlled.


A.
lantern ring


B.
packing gland


C.
gear sprocket


D.
hub adjusting nut



6.
Which of the following are supplied to provide cooling and lubrication between the packing rings and shaft?


A.
Lantern rings


B.
Packing glands


C.
Gear sprockets


D.
Hub adjusting nuts



7.
A small amount of ___ should leak out around the packing and prevent excessive heat buildup.


A.
air


B.
water


C.
grease


D.
graphite



8.
If the pump is operated ___ for any length of time, it can damage the shaft.


A.
dry


B.
wet


C.
hot


D.
cold



9.
Pumps equipped with ___ will not drip and will not require adjustment.


A.
lantern rings


B.
packing seals


C.
gear sprockets


D.
mechanical seals



10.
____ of mechanical seals may cause damage that necessitates immediate and complicated repair.


A.
Aging


B.
Freezing


C.
Overheating


D.
Pressurization

Identify characteristics of pump mounting and drive arrangements. Write the correct letters on the blanks.


1.
Which pumps are powered by a gasoline or diesel engine independent of an engine used to drive the vehicle?


A.
Midship pumps


B.
Front-mount pumps


C.
Auxiliary engine-driven pumps


D.
Power take-off driven fire pumps



2.
Which pumps have power diverted from the rear axle by shifting of a gear and collar arrangement inside the gear box?


A.
Midship pumps


B.
Rear-mount pumps


C.
Front-mount pumps


D.
Power take-off driven fire pumps



3.
Which pumps can obstruct air flow through the vehicle's radiator and contribute to engine overheating?


A.
Midship pumps


B.
Front-mount pumps


C.
Auxiliary engine-driven pumps


D.
Power take-off driven fire pumps



4.
Which pumps change pressure when the driver changes the vehicle speed?


A.
Midship pumps


B.
Front-mount pumps


C.
Auxiliary engine-driven pumps


D.
Power take-off driven fire pumps



5.
Which pumps do not have the ability to pump-and-roll?


A.
Midship pumps


B.
Rear-mount pumps


C.
Front-mount pumps


D.
Power take-off driven fire pumps



6.
Which pumps provide more even weight distribution on the apparatus chassis?


A.
Midship pumps


B.
Rear-mount pumps


C.
Front-mount pumps


D.
Power take-off driven fire pumps



7.
Which pumps are supplied power through the use of a split-shaft gear case located in the drive line between the transmission and the rear axle?


A.
Midship pumps


B.
Rear-mount pumps


C.
Front-mount pumps


D.
Power take-off driven fire pumps



8.
Which pumps allow the apparatus to have more compartment space for tools and equipment?


A.
Midship pumps


B.
Rear-mount pumps


C.
Front-mount pumps


D.
Power take-off driven fire pumps



9.
Which pumps are powered by special fuels such as jet fuel?


A.
Midship pumps


B.
Front-mount pumps


C.
Auxiliary engine-driven pumps


D.
Power take-off driven fire pumps



10.
Which pumps are used on ARFF vehicles, wildand fire apparatus, and portable fire pumps?


A.
Midship pumps


B.
Front-mount pumps


C.
Auxiliary engine-driven pumps


D.
Power take-off driven fire pumps



11.
Which pumps must be mounted correctly for dependable and smooth operation?


A.
Midship pumps


B.
Rear-mount pumps


C.
Front-mount pumps


D.
Power take-off driven fire pumps



12.
Which pumps are more susceptible to freezing in cold climates?


A.
Midship pumps


B.
Front-mount pumps


C.
Auxiliary engine-driven pumps


D.
Power take-off driven fire pumps



13.
Which pumps are mounted between the front bumper and the grill?


A.
Midship pumps


B.
Front-mount pumps


C.
Auxiliary engine-driven pumps


D.
Power take-off driven fire pumps



14.
Which pumps require that the clutch be disengaged and the road transmission be placed in neutral to prevent damage to the gears?


A.
Midship pumps


B.
Rear-mount pumps


C.
Front-mount pumps


D.
Power take-off driven fire pumps



15.
Which pumps are driven by a driveshaft that is connected to the PTO on the chassis transmission?


A.
Midship pumps


B.
Front-mount pumps


C.
Auxiliary engine-driven pumps


D.
Power take-off driven fire pumps



16.
Which pumps are ideal for pump-and-roll operations?


A.
Midship pumps


B.
Front-mount pumps


C.
Auxiliary engine-driven pumps


D.
Power take-off driven fire pumps



17.
Which pumps offer the maximum amount of flexibility?


A.
Midship pumps


B.
Front-mount pumps


C.
Auxiliary engine-driven pumps


D.
Power take-off driven fire pumps



18.
Which pumps are mounted laterally across the frame behind the engine and transmission?


A.
Midship pumps


B.
Rear-mount pumps


C.
Front-mount pumps


D.
Power take-off driven fire pumps

Answer questions about intake and discharge piping. Write the correct letters on the blanks.


1.
Which of the following is NOT a component of a piping system?


A.
Impellers


B.
Pump drains


C.
Intake piping


D.
Discharge piping



2.
Which of the following is NOT a material used to construct piping systems?


A.
Brass


B.
Rubber


C.
Cast iron


D.
Stainless steel



3.
Piping systems must be able to withstand a hydrostatic test of ___ psi (kPa) before being placed into service.


A.
350 psi (2 400 kPa)


B.
400 psi (2 750 kPa)


C.
450 psi (3 100 kPa)


D.
500 psi (3 450 kPa)



4.
Piping that connects the pump and the onboard water tank is called:


A.
intake piping.


B.
tank fill lines.


C.
booster lines.


D.
discharge piping.



5.
Intake piping should be sized so that pumpers with a capacity of 500 gpm (1 900 L/min) or less should be capable of flowing ___ gpm (L/min) from the booster tank.


A.
250 (950 L/min)        B.
300 (1 150 L/min)


C.
450 (1 700 L/min)      D.
500 (1 900 L/min)



6.
Intake piping should be sized so that pumpers with a capacity greater than 500 gpm (1 900 L/min) should be capable of flowing at least ___ gpm (L/min) from the booster tank.


A.
500 gpm (1 900 L/min)


B.
600 gpm (2 270 L/min)


C.
800 gpm (3 050 L/min)


D.
1,000 gpm (3 800 L/min)



7.
Intake piping may be as large as ___ inches (mm) in diameter.


A.
2 inches (50 mm)


B.
3 inches (77 mm)


C.
4 inches (100 mm)


D.
5 inches (125 mm)



8.
Pumps that have a capacity of ____ gpm (L/min) or greater may require more than one large intake connection at each location.


A.
1,000 gpm (3 800 L/min)


B.
1,500 gpm (6 000 L/min)


C.
2,000 gpm (7 600 L/min)


D.
2,500 gpm (9 500 L/min)



9.
Apparatus with a rated pump capacity of 750 gpm (2 850 L/min) or greater must be equipped with at least ___ 2½-inch (65 mm) discharge(s).


A.
one    B.
two


C.
three   D.
four 



10.
Apparatus with a rated pump capacity less than 750 gpm (2 850 L/min) are only required to have ___ 2½-inch discharge(s).


A.
one


B.
two


C.
three


D.
four



11.
All discharge valves should be designed so that they are easily operable at pressures of up to:


A.
100 psi (689 kPa).


B.
150 psi (1 035 kPa).


C.
200 psi (1 379 kPa).


D.
250 psi (1 724 kPa).



12.
The tank fill line:


A.
should be located on the intake side of the pump.


B.
provides a means of replenishing the water carried in the tank.


C.
prevents overheating by allowing water to be dumped into the tank or outside the tank on the ground.


D.
allows the tank to be filled without making any additional connections when the pump is being supplied from an external supply source.

Select facts about valves. Write the correct letters on the blanks. 


1.
Valves control most of the ___ lines from the pump.


A.
fill tank


B.
waste/dump


C.
booster cooling


D.
intake and discharge



2.
Valves must be:


A.
airtight.


B.
oil-free.


C.
watertight.


D.
made of rubber.



3.
Which types of valves permit full flow through the lines with a minimum of friction loss?


A.
Gate valves


B.
Butterfly valves


C.
Ball-type valves


D.
Hydraulically, pneumatically, or electrically controlled valves



4.
Which types of valves display readouts of how far the valve is opened?


A.
Drain valves


B.
Butterfly valves


C.
Ball-type valves


D.
Hydraulically, pneumatically, or electrically controlled valves



5.
Which types of valves are most commonly used on large-diameter intakes and discharges?


A.
Drain valves


B.
Ball-type valves


C.
Gate or butterfly valves


D.
Hydraulically, pneumatically, or electrically controlled valves



6.
Gate valves are most often operated by:


A.
a handwheel.


B.
push-pull handles.


C.
electric actuators.


D.
quarter-turn handles.



7.
Butterfly valves are most often operated by:


A.
a handwheel.


B.
push-pull handles.


C.
electric actuators.


D.
quarter-turn handles.



8.
Which types of valves indicate on the panel which direction to operate the switch in order to open or close the valve?


A.
Gate valves


B.
Butterfly valves


C.
Ball-type valves


D.
Hydraulically, pneumatically, or electrically controlled valves

Identify characteristics of various automatic pressure control devices. Write the correct letters on the blanks.


1.
Automatic pressure control devices must operate within ___ seconds after the discharge pressure rises.


A.
2 to 5


B.
3 to 10


C.
4 to 10


D.
5 to 15



2.
Automatic pressure control devices must not allow the pressure to exceed ___ psi (kPa) above the set level.


A.
10 psi (70 kPa)


B.
20 psi (140 kPa)


C.
30 psi (200 kPa)


D.
40 psi (280 kPa)



3.
Which types of automatic pressure control devices are sensitive to pressure change and have the ability to relieve excessive pressure within the pump discharge?


A.
Pressure governors


B.
Electronic governors


C.
Intake pressure relief valves


D.
Discharge pressure relief valves



4.
Which types of automatic pressure control devices regulate pressure on centrifugal pumps?


A.
Pressure governors


B.
Electronic governors


C.
Intake pressure relief valves


D.
Discharge pressure relief valves



5.
Which types of automatic pressure control devices are intended to reduce the possibility of damage to the pump and discharge hoselines caused by water hammer?


A.
Pressure governors


B.
Electronic governors


C.
Intake pressure relief valves


D.
Discharge pressure relief valves



6.
Which types of automatic pressure control devices are quick to react to overpressure conditions, but are somewhat slower to reset back to "all-closed" positions?


A.
Pressure governors


B.
Electronic governors


C.
Intake pressure relief valves


D.
Discharge pressure relief valves



7.
Which types of automatic pressure control devices fit onto the carburetor or throttle link and reduces or increases the engine speed under the control of a rod connected to a piston in a water chamber?


A.
Pressure governors


B.
Electronic governors


C.
Piston assembly governors


D.
Discharge pressure relief valves



8.
Which types of automatic pressure control devices may be attached to either a regular or an auxiliary throttle?


A.
Pressure governors


B.
Electronic governors


C.
Piston assembly governors


D.
Discharge pressure relief valves



9.
Which types of automatic pressure control devices take a short time for the pump to return to normal operation?


A.
Pressure governors


B.
Electronic governors


C.
Piston assembly governors


D.
Discharge pressure relief valves



10.
Which types of automatic pressure control devices should be set to open when the intake pressure rises more than 10 psi (70 kPa) above the desired operating pressure?


A.
Pressure governors


B.
Electronic governors


C.
Piston assembly governors


D.
Intake pressure relief valves



11.
Which types of automatic pressure control devices use a pressure-sensing element connected to the discharge manifold to control the action of an electronic pump amplifier that compares pump pressure to an electrical reference point?


A.
Pressure governors


B.
Electronic governors


C.
Piston assembly governors


D.
Intake pressure relief valves



12.
Which types of automatic pressure control devices relieve excess pressure that is generally caused by shutting down one or more operating hoselines?


A.
Pressure governors


B.
Electronic governors


C.
Piston assembly governors


D.
Intake pressure relief valves



13.
Which types of automatic pressure control devices have an adjustable spring-loaded pilot valve that actuates the relief valve to bypass water from the discharge to the intake chamber of the pump?


A.
Pressure governors


B.
Electronic governors


C.
Intake pressure relief valves


D.
Discharge pressure relief valves
Match pump primers to their descriptions and operating techniques. Write the correct letters on the blanks. Letters may be used more than once. 


1.
Do not discharge oil in the primary process



2.
Are the simplest type of primer



3.
May be rotary vane or rotary gear type



4.
Work best at low engine rpm



5.
Are not very efficient and require a great deal of maintenance



6.
Have an inlet connected to a primer control valve that is in turn connected to the fire pump



7.
Were common on older, gasoline-powered fire apparatus



8.
Use an oil supply or some other type of fluid to seal the gaps between the gears and the case and to act as a preservative and minimize deterioration



9.
Are environmentally friendly



10.
May be driven off the transfer case of the transmission or may be electric-driven



11.
Are constructed of space-age materials that do not require lubrication



12.
Require high engine rpm to operate



13.
May be installed on new apparatus or in apparatus that came with conventional oil-lubricated primers as original equipment



14.
Are still found on many skid-mounted pumps and some older pieces of apparatus



15.
Operate on the same principle as a foam eductor



16.
Can draw water through the pump and into the intake manifold, causing damage to the engine; can be prevented with a check valve



17.
Are the most common choice of manufacturers and fire departments



18.
Require that any air leaks in the pump be kept to an absolute minimum and that suction hose and gaskets be kept in good condition



19.
Prime the pump by connecting a line from the intake manifold of the engine to the intake of the fire pump with a valve connected in the line to control it

Match pump panel controls and instruments to their descriptions. Write the correct letters on the blanks.


1.
Provides an indication of the vacuum present at the intake of the pump during priming or when the pump is operating from draft



2.
Registers the pressure as it leaves the pump, but before it reaches the gauges for each individual discharge line



3.
Records the engine speed in rpm



4.
Shows the temperature of the coolant in the engine that powers the fire pump



5.
Shows that an adequate supply of oil is being delivered to the critical areas of the engine that is powering the fire pump



6.
Warns the driver/operator when the pump overheats



7.
Provides a relative indication of battery condition and alternator output



8.
Indicate actual pressure applied to hoselines



9.
Is used to increase or decrease the speed of the engine that is powering the fire pump



10.
Is used to operate the priming device when the pump is going to be used to draft from a static water supply



11.
Is intended to let the driver/operator know how much water is remaining in the onboard water tank

A.	Single-stage centrifugal fire pumps


B.	Multi-stage centrifugal fire pumps


C.	Multi-stage pumps in the parallel (volume) position


D.	Multi-stage pumps in the series (pressure) position











A.	Positive displacement primers


B.	Oil-less primers


C.	Exhaust primers


D.	Vacuum primers











A.	Master intake gauge (vacuum or compound gauge)


B.	Master pump discharge pressure gauge


C.	Primer control


D.	Pump overheat indicator


E.	Pump pressure indicators (discharge gauges)


F.	Pumping engine coolant temperature indicator


G.	Pumping engine oil pressure indicator


H.	Pumping engine throttle


I.	Tachometer


J.	Voltmeter


K.	Water tank level indicator














