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Appendix
1. Pliace sliding gear in pump position.
2 Piace road transmission into proper pumping gear {usuaily high gear). Release cluich

ﬁ | and open throttle to a fast idle.
3

Attach one end of the suction hose to the hydrant and the other end to the suction tube
of the pump. if possible, flush dirt from hydrant first

4. Close discharge vaives and "lock out” relief valve control, by tuming it clockwise as far
as it will go.

8. Open hydrant
6. Open discharge vaive or vaives.

7 Open moter throttle gradually until desired pressure is reached. [f the compound
gauge shows a vacuum before the desired pressure is reached, it is a definite
indication that you are getting all the water the hydrant will supply. In this case, the only
way to get more pressure is to use smaller nozzle hose.

As soon as desired pressurg is reached, regulate wvalve for cooling motor. Also set autornatic relief
valve cortrol by watching pressure gauge and tuming the control counterclockwise until the
indicator is set for the working pressure. Whenever the purnp pressure is changed, this control
must be reset in the same manner. (See relief valve cross section drawing for more detailed

instructions.)

. - Caution. For the sake of the water sYster‘n. it is not good practice to reduce the pressure on the
compound gauge below zero. Disregarding this could result in serious damage to the water

mains.

Arnother good guide is to watch the pressure gauge as you open the motor throttle. H the motor

speed goes up without the pressure going up, the pump is * running away” from the water. In
this case, close the throttle slowly until the pressure begins to drop and the motor speed becomes

reasonable. There is nothing 1o be gained by going beyond this point.

WORKING FROM DRAFT

Get as close to the water as possible. The pump will do bezterthan its rated capacity with a ten foot
vertical lift, but as the vertical lit increases abowe ten feet, the pump capacity will fall off. This

applies to any type or make of pump.
1. Pump Shift Position:

Place in "Purnp® position.

2, Attach suction hose to pump, put strainer on the opposite end and submerge strainer in
water. It is very desirable to have two feet or more water owr the strainer. Use ewvery precaution
to keep strainer off bottom. Also, be sure to keep sand, leaves or other foreign matter away from
trainer. No pump has ever been built which will pump water with sand and foreign matter with
“impunity. This pump will handie such water with as little damage resulting to the pump as any fire
pump on the market - possibly less damage - but we do not recommend such abuse unless there
is no other way to stop & fire, Be sure all suction hose couplings and suction tube caps are tight.
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Close all discharge valves, drain valves and drain cocks.

4, Actiate priming pump: pull panel control handle.

WCaution: " if the priming pump does not discharge water in 30 seconds, do not continue fo run.

Stop and look for air ieaks.

Nothing can be gained by running the engine at high speed while paming. It is much better to

take it deliberately and be sure.

5. Open throttie gradually until the desired pressure is reached. Regulate valve for cooling
motor and set relief valve control as described under "Working From Hydrant” and on the relief
valve cross section drawing. As the throttle is opened, the pressure should build up as the motor
speed increases Should the motor speed go up without a comesponding increase in pressure, the
purnp is cavitating or " running away"” from the water. There are two possibilities that can lead to

this condition.

occur only on high vertical lifts with sewveral short

A- The first of these two possibilities can
The remedy for this is the same as described

lines having large 1ips - pumping large volumes.
under "Working from hydrant”

B. The second cccurs when pumping air with water due to air leaks. Even though primed,
air leaks can cause rough operation and an increase of engine speed without a comesponding

increase in pressure. [f this is the case, eliminate air leak as described under maintenance.

b= if a shut-down is desired when working from draft for changing discharge hose or for any other

" reason - simply slow down to about 30 pounds and close discharge vales. Closing the discharge
valves will prevent pump from losing its water if there are no air leaks. To resume pumping, simply
open the discharge walves and throttle. If pump gets hot from continued chuming without flow,
open discharge valve periodically to release hot water. :

WORKING FROM BOOSTER TANK

Place pump sliding gear into pump position (See *Working from Hydrant”).

Place transier vahe in volume position. (Not required on single stage _pum;ﬁs}.

Open \ahve between tank and pump seétion.

Have discharge vaives closed. Hawe valve from pump discharge fo booster hose closed, Prime

exactly as when working from draft

When pumping a small yolume through a fog nozzle or small booster hose tip, it is advisable to
switch from Volume to Pressure two or three times to clear pump of entrapp air.

FINAL TEST BEFORE HOUSING ENGINE AFTER RETURNING FROM FIRE

ntenance and lubrication have been followed, close discharge vahes,
walves and cocks. Tighten suction caps. Engage pump and prime
untii compound gauge shows about 20 inches of vacuum, Watch gauge, if vacuum falis more
than ten inches in ten minutes, it is a certain indication of an air leak or jeaks which must be
efiminated before pump can be considered in seniceable condition. Air leaks may often be

detected by ear after the motor is stopped.

. After all instrustions on mai
oooster line walves, all drain
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ft is further advisable to test suction hose by this same method at reasonably frequent intenvals.
This can be done by attaching the suction hose to pump and placing suction tube caps on end of

“suction hose in place of strainer.

If air leaks cannot be detected by the abowe vacuum test it is advisable to test the pump
hydrostatically. To do this, connect the pump to some source of water and look for leaks.

A FEW SUGGESTIONS WHICH MAY BE USEFUL
Air leaks will cause high motor speed in relation to pressure.
Foreign matter in impellers will cause high motor speed and less than normal volume.

When working from draft, do not pump hard enough to cause a whirlpool at the strainer. This will
aflow air to get into the pump and resuit in rough operation and pulsation. If more water is
needed, try to get a better submergence for the strainer.

LUBRICATION
MAIN PUMP AND DRIVE UNIT

The pump bearings, drive unit bearings and all gears are supplied with oil from the drive unit
housing. Use good grade EP90 oil. Fill to il leve! plug on side of gear box. Too much oil or tco
heaw an oil will result in unnecessary loss of power and unnecessarily high oil temperature. Drain

oil and renew every 12 months.

PRIMING PUMP

Keep primer lubricant tank filled with lubricant. Always lubricate the priming pump when retuming
to the fire house. This can be done by running the priming pump after the main pump has been

drained. Pull priming control handle on pump panel.
Continue running the priming pump until lubricant sprays out the Priming pump discharge.

TRANSFER VALVE {(Not required on single stage pumps)
The various type operating mechanisms should be lubricated by.

(a) Manual Transfer (Geared Type): Remove old grease and paint with multipurpose grease
ewery six months.

)  Power Cylinder Type: Lubricate power cylinder once a year by removing the water
supply line at each end of the cylinder and adding one ounce of B-K Vacuum Cylinder

oil.

29 Instructor Guide
-Revised 2005




Motor Pump Operator
Appendix

“ale Products inc. '
A Unit of IDEX Comperation, 700 Spring Mill Avenue. Conshohocken, PA 19428

Tel: 610-825-6300 Fax §10-825-6440

Glossary of Terms

e

MIDSHIP PUMP OPERATION & MAINTENANCE GUIDE

Impetier

The working part of a centrifugal pump which, when rolating, imparts the energy 10 the water,
Essentially, an impeller consists of two discs separated by cuned vanes. The vanes force the
water to rotate between the discs so that it is thrown outward at high velocity by centrifugal force.
The water from the impeller discharges into diverging passages, comerting the high velocity

energy of the water into pressure.

Stages

The number of impellers in a pump which are used in series; that is, one following ancther in

terms of fiow. Each impeller develops part of the total pump pressure.

Transfer Vahe

A two-position valve in the pump which changes the pump from parallel (Volume) to series
(Pressure) operation of ice versa. {Not used on single stage purmps).

“With the valve in *Volume” position. each of the two impellers acts as a separate single stage
pump working in parallel or side by side. Each impelier takes suction from outside the pump and
discharges its water to the pump discharge. Hence, in parallel, the impellers pump high volurme.

30 Instructor Guide
Revised 2005




Motor Pump Operator
Appendix

With the transfer vahe in "Pressure” position, the impellers act in series, creating a two stage
pump. The discharge of one impeller is directed into the suction of the second impeller, thus
reducing the volume previously discharged by half but doubling the pressure. Hence, in series,

~the impellers pump high pressure.
This change-over is accomplished in the various model pumps by one of the following methods.

(a) Hand Wheel: Tum clockwise for Pressure, counter-clockwise for volume.

{b) Power Operated: Tum the pifot valve to select Volume or Pressure position.
Hydraulic water pressure operates the transfer vahe. A means is provided for transferring
manually in case of power failure. 3

Relief Valwe

An automatic vahe which, activated by the relief valve control, will hold the motor speeds and
pump pressure steady when discharge valves of shut-off nozzles are closed. The valve maintains
its given pressure by dumping the pump discharge flow into the pump suction.

Relief Valve Control

A hand adjustment valve which, when set to the desired pressure, will control the relief vale to
mairtain the working pressure. :
Check Vahes

" In two stage pumps, there are two swing check valves or flap vahes in the suction passage of the
second stage. They are located in each side of the pump between the suction tube and the
pump body. T-2se valves swing open when pumping in paraliel or Volume. They are closed by
© first stage prer ™ when pumping in series or Pressure,

Pump Shifi

The Midship purrp is usually mounted with a "Split Shaft* gearbox installed in the driveshaft.
The pump shift moves a sliding gear in the gearbox which transmits power. either to the pump or
the rear axle. i road position, power is transmitted to the rear axle for driving; in pump position,
the rear axle is discannected and power is transmitted to the pump shaft for pumping.

Priming

Priming evacuates the air from the main pump and suction hose, thus creating a vacuum. This
allows almospheric pressure on the source of water to push the water up into the suction hose

and pump.

Priming Pump

A positive displacement which creates a vacuum to prime the main pump. It is an electrically
== driven rotary vane priming pump.

Priming Vahe
A poppet type vahe located in the priming line between the priming pump and the main pump.
it
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remains closed at all times except when priming. Handle control located on pump panel. Pull to
prime.

%Pressure Gauge

The pressure gaug
pump discharge m,

e is usually graduated in pounds per square inch only. 1t is connected to the
anifold, thus indicating the pump discharge pressure.

Compound Gauge

ed to read pressure in pounds per square inch and vacuum in
ed to the pump suction thus indicating the suction pressure
he vacuurm when pumping from drafi.

The compound gauge is graduat
inches of mercury, It is connect
when pumping from a hydrant or t
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o ESRE S HALE PUMP OPERATING FEATURES

T T
el S I

& B/ NEulis

Tel: 610-825-6300 Fax 610-825-6440

PUNVIE CROSS-SECTION

MPELLER EYE

L

o

¥4 ] h i il
SUCTION | HARCLLER £YE

FLOW SATTEDRRN

Water Flow - Single Stage Pump

Typical Water Flow Pattem in Hale's Single Stage Centrifugal Fire Pumps

. Water flow is split at point A to direct approximately half total flow to each side of the double
suction impelier. Centrifugal force of the impeller increases the pressure of the water which is

directed to the discharge manifold.
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W WA ™ HALE SERVICE AND TECHNICAL BULLETINS

8 Eikele
These bulletins and technical tips are
given
for reference onty. Follow all safety
procedures when performing maintenance.
Follow all standard operating procedures

Lubricating Hale Ball Vahes

Unlike other ball manufactures in the market, Hale does not use plastic balls in their valves. Our
severely scored or broken. Usually taking a

valve balls do not require replacement unless they are
do the trick. However, the valve does

very fine grit sand paper and cleaning up the surface will _
" require lubrication on a regular basis in order to keep the vaive seat from gluing itself to the ball.
On discharge and suction valves, you can remove the cap and take a paint brush with some

grease on it, reach in and paint the ball with some grease. Work the valve back and forth from
closed to open and back again. This will lubricate the seat and the vahe. A valve which is very

_hard to open will begin quite easy with some lubrication.

" Hale inline valves are more difficult since you usually hawe to take the pane! off to get to them. In
this case, a box of laundry detergent dumnped in to the tank and then circulated through the
purnp will help lubricate the in line valve. :
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HALE SERVICE AND TECHNICAL BULLETINS

These bulletins and technical tips are
given

for reference only. Follow all safety
procedures when performing maintenance.
Follow all standard operating procedures

Bulletin 59 - SMP Primer Lubricant

This bulletin contains updated information for the Hale approved primer fubricants.

In December 1992, Hale authorized the use of the biodegradable Mobile EAL-224-H lubricant.
This was an environmentally friendly altemative to the petroleum based SAES30 lubricant used
previously. While the biodegradable lubricant has worked well in most installations, we have
encountered a few problems. The problem applications result when the primer isn't used for
several weeks, especially in warmer climates. The biodegradable oil that sits in the cicse
clearances of the primer begins to degrade, and in some cases gets very sticky. If the vanes
‘become stuck in the slots of the rotor, the ability to create a vacuum and prime the fire pump is

reduced.

BECAUSE OF THIS POTENTIAL PROBLEM, HALE NO LONGER
RECOMMENDS THE USE OF MOBIL EAL-224 LUBRICANT.

Our research has shown that clean water is an effective altemative to replace other lubricants for
WARM climates. In FREEZING climates, a mixture of water and propylene glycol based
antifreeze will be equally effective. Propylene glycdl is non-toxic and an environmentally friendly
altemative 1o the eylene glycol based antifreeze, and is readily available in automotive supply

stores. Brand names available are:

*SIERRA" and 'COMCO-RV" and "MARINE" antifreeze

USE THE FOLLOWING PROCEDURES FOR REPLACEMENT OF THE BIODEGRADABLE
LUBRICANT.

TEST OPERATE PRIMING F‘WP

1. Close all valwes and drains. Cap all suction openings and outlets of the suction side relief valve
.. {if s0 equipped.)

2. Connect a test vacuum gauge or manometer to the intake test gauge connection on the
pump panel.

3. Engage the priming pump and allow to run for 30 to 45 seconds or until the test gauge
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indicates 22 inches (558 mm) or more mercury Vacuum, DO NOT run the priming pump for more
than 45 seconds.

74 |fthe test gauge indicates less than 22 inches (559 mm) mercury vacuum the priming pump
requires disasserbly and cleaning to remove sticky build-up from the vanes and rotor. Follow the
procedures in the section titled "PRIMING PUMP CLEANING".

5. If the test gauge indicates 22 inches (558 mm) or more mercury vacuum it will only be
necessary to empty the lubricant tank and flush the system with Safety Kleen. Follow the

procedures in the section titled "PRIM ING SYSTEM FLUSHING™.

PRMING PUMP CLEANING
When the test gauge indicates
clean the priming pump. Use the
of the priming pump.
WARNING: ELECTRICAL SYSTEMS PRESENT A SHOCK HAZARD AND HAVE THE
POTENTIALTO PRODUCE SPARKS DURING MAINTENANCE PROCEDURES. '
REMOVE ELECTRICAL POWER FROM THE PRIMING PUMP MOTOR BEFORE

BEGINNING DISASSEMBLY.

1. Turn off the apparatus main battery switch and mark sure power has been disconnected from
the priming motor.

less than 22 inches 559 mm) mercury vacuum, disassemble and
following procedures to accomplish disas sembly and cleaning

5 Locate the priming pump and disconnect the suction connection and lubricant supply hose.
ump motor to prevent it from falling, remowe the two cap screws

. While supporting the priming pi
NOT LET the priming pump motor hang by the glectrical

that hold the priming pump together. DO
wires.

4. While using a non-marring mallet, gently tap on the priming pump body assembly fo remove
the body and rotor from the pump head. Take the body and rotor assembily to a part cleaner

tank.
5. Remowe the rotor and vanes from the pump body noting the shaft orientation and

configurations when rémoving the rotor. Remowe the vanes from the rotor. Using the Safety Kieen
parts washer remove all residual lubricant from the rotor, vanes, and pump body. Pay particular

attention to the slots in the rotor where the vanes sit. Dry all parts after cleaning.

6. Install the roter into the pump body in the same orientation that it was removed.

7. Slide the vanes into the rotor slots and tum the rotor making sure the vanes mow freely in the

slots.

assembly to the purmp head. There are two alignment pins in the pump

8. Orent the pump body _
be assembled in only one way. The discharge of the pump must be

body and the pump can
pointing down.

. Align the priming pump motor shaft and pump shaft and install the motor to the pump head.
Install and tighten the two cap sCrews removed in step 3. Attach the ground strap to one of the
cap screws. If the electrical power lead was removed, reconnect it.

10. Attach the suction connection to the pump body.

.36 Instructor Guide
' Revised 2005




P it

Motor Pump Operator
Appendix

11. Locate the priming system lubricant tank and disconnect the supply hose from the top of the
“tank. Remowe the supply hose from the apparatus.

12. Remowe the cap screws that hold the lubricant tank to the apparatus and remowe the
lubricant tank.

13. Remowe the cap from the lubricant tank and dump any remaining biodegradable lubricant in
10 a suitable container for proper disposal. Container should have a capacity of at least 4 quarls

(3.79 liters).

WARNING: COMPRESSED AIR CAN CAUSE INJURY IF NOT PROPERLY USED. DO ‘
NOT DIRECT THE STREAM OF COMPRESSED AIR TOWARDS FACE OF OTHER

PARTS OF THE BQDY.
15. Using compressed air, blow the parts cleaner through the pick-up tube in the lubricant tank
and the supply hose.

16. Install the supply hose on the apparatus in the same position as when it was removed.
Connect the one end to the connection on the priming pump body. -

17. Locate and instali the lubricant tank on the apparatus. Reattach the cap screws to secure the
Jubricant tank to the apparatus mount.

18. Connect the supply hose to the lubricant tank connection.

19. Fill the lubricant tank with water or a propylene glycol and water mix. The total capacity of the
tank is approximately 4 quarts (3.79 liters)

20. Test operate the priming system 1o make sure the priming pump wili produce 22 inches or
more mMercury vacuum. "

21. Retum apparatus to ready condition in accordance with departmental procedures.
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Positive Displacement Pump
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ANNUAL PUMP TEST SAMPLE FORM

SERVICE TEST RESULTS

APPARATUS NUMBER: ___
MANUFACTURER:
MANUFACTURER'S MODEL: _
ENGINE MAKE:
PUMP MAKE: MODEL: )
- PUMP CAPACTTY GPM [ S "
CEAR RATIO: ENGINE TO PUMP CAPACITY 200 Pl 330 PSI oay
TRANGMISSHON GEAR USED: CAPACITY : 200 PSI 250
SUCTION HOSE SIZE: IN. LENGTH FT  LIFT
SPEED CHECUK TAKEN FROM:
RATIO TO ENGINE:

YEAR BUILT: i
SERIAL NO.:
MODEL:

TEST SITE LOCATION: : ot
ATMOSPHERIC PRESSURE: | A Sl ARTEMPEROEURES o v

WATER TEMPERATURE ____.___ _ ELEVATION OF TESTSITE: .. s

NGO LOAD ENGINESPEED: . RPM

v ACULM DROP IN 5 MINUTES: IN.Hg

PRESSURE CONTROL DEVICE TEST: RISEATCAPACITYATIS0PSIG .. s
) CAPACITY AT 90 PSIG 305, CAPACTTY AT 250 PSIG

350 ol ThsT ]

APACTTY TEST

| Layouot Nozzle Size | [ Lavout _ Nozzle Size !
| FPosshen of Transfer Valve : : | Position of Transfer Valve :
e | sunbn | RPM Tach | Damwg i - . Fitot 1 Tipe | Cvunter © RPM  Tach Patgr |
| i i Appar | :
t pu i
L o RN LI ; :
_____ - | i : :
H |
proeer ! s .
i i I
:, i
; -
i
T30 SETEST
Tavout - NoazleSize
Fusstion of Transter Valve
Tapre | Lesagset i Tach

Hemarks
Testud ab
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Emergency Vehicle
Maintenance Record
Vehicle Manufacturer’s
Description Serial Number
Model Year Plate No.
Time Record
Make Warranty Date Odometer
wif) Installed
Battery Record
Motor Oil & Oil Filter Record
[ Date Months - Filter Remarks
or of Gil
Miles
|
Luabrication Record
| Date ‘Remarks _ Date T Remarks
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Maintenance and Repair Record

Nature of Repairs &/or Maintenance Service

Repaired by

Costs

43
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iﬁs;aemien F_iépair Com ments ' Hepalrs .C_.Qmp[e'tgd
Date Date By: Date:

Instructor Guide
Revised 2005




B TEY

(SRR [RUCIPRE J0] WUGY 10 20q DE(Y)

RO =B

SHA)

{‘DpmLe! [BUOJIPRE 20) U0 10 Y3RY O8N}

sieq SUELDBYY 40 Usuasng
aod SUBB0Y 40 USkEa0y doyg simdey 10 simeuBls
doys sedey o eaeufig
{pBjou 2@ dajop J)) Lodey 8 sjuBYoa
{pojou aue soajep Jj) podey %,0juByOR doys Aedor) £ paisidiuog oq o)
doys sreday &9 pejicung 0g o) 7 oaq jo smeutig
Al jo aanpeufig

{esoge pogod stusp Alopmsiueun 1e|ds) syEilay
{8008 paiou sy Kicy (ot} sxiBuiny wewdnbg pounoy 7] 10 'ony Ysjepm ~o@o [
Wowdiaba paunoyy [ 10 "o sojup — syuey [ swopig. v [] deg puw el pnd [
e 0 vyt TR " o B

SIMSION JO SYUeL sy uiEig [ sBny ‘seu) ‘meoupy [ Hfo0 000 jualy R BRIN0A
107 Jaog weupsdwen [ 4pog hc_._g | .zSﬁﬂw__M ”ﬁ m gw:&m M

g_ a F§ R
BBy eep ”MM m suog .-_...n.eu_m. m Ayl Bupuep Souafiows sasion subuz [
S14B17 Buwiepy AoveBiows (] sasioN suibuz [ 8B evumiBay ) (Bupng 3 1004) saxer [
_ &u.ﬁﬁ SHEENS [ {Bupeg 3 1004) soxmg [ e i o J0RE ¥ d0jeRH m
g_— - o 3,

WﬁﬁwEﬂwhw Mbu“w._wﬁw 0 ssonaq dg ﬂDH siopaley {7 FMOPUIMA @ PRISPUIM [
P —— *wopUM ¥ PONSPUM [ Ioyseig Aepmey pue sipulig wny sI0diM Prenspu [

Joqseid ey pue siaulig wny [ sisdi piapspuay 1 by doys ] WnRIBA

abridoig [ S ey ubriger ) 40 @inssald 21y ‘sainasadiie L sem
b sy [ 10 #unssag Iy “seunjesadio) JoIEM sybypeey 7] 'BNd ‘aanssei 10 ety - sefinks |

sl peoy [ " "aInsEale 10 reedy - sebnen

O

Instructor Guide
Revised 2005

45

‘uojjusiy asinbay pexyoayy sweyj Aug

Motor Pump Operator

Appendix

uopoadsuy dyj-1s04 ]
"ON JIUN

" uoposdsu) dug-aug [

Bupeay Jejewopo : a1eq

%9849 Kjojes s Januq epoIyep

uopueny ainbey peysayy swey Ajugp
uonoedsy| duj-1so4 ] uonoadsu) duj-a)d O

“ON N Buipeay ss18wopg aeq

Yooy Ajajes s Jaauq sjoiyap

SHACY




Motor Pump Operator

Appendix
VFIS.
% Weekly Emergency Vehicle Report
Page No.

Name of Company:

Address:

Vehicle Mfg.: Vehicie Unit/ID Number:

.. Serial No.: e Type:

Year: -
Required Tire Pressure:

INSPECTION
COMPLETED

DATE

INSPECTOR

SPECIAL REMARKS ON ROAD TEST INSPECTION USE OTHER SIDE
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W.S. DARLEY & COMPANY
2000 Anson Drive
Melrose Park, 1L 60160

RESULTS OF TESTS
Apparatus Tested
City or Fire Protection District
Date Witnessed by
Apparatus Type Mirs. No.
Chassis:  Year Make .. Model o R
Buging: Model Gt o, HP @ RPM
Engine Serial No. Stroke Bore
- Pump:. Model Type.. No.
Gear Ratio, Engine to Pump:
Tested at Height of Lift
Suction from Hard Suction Hose Size length
TEST NO. 1 TEST NO. 2 TEST NO. 3
Required  Obtained Required  Obtained Required  Obtained
DURATION

QUANTITY (GPM)

NET PRESSURE (PS)

ENGINE SPEED (RPM)

PUMP SPEED (RPM) '

Pressure Regulating Control Operation:
General Remarks:

5" This data sheer should be retained as a part of fire department records for future reference.
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Motor Pump Operator Pre-Test
1. Rotary Pumps and piston pumps are considered to be the same.

A. True
B. False

2. Centrifugal pumps do not require independent priming devices.

A. True
B. Fa[se_

3. Which of the following is the pressure source evaluation — static residual rule?

A. Pressure drop of 15% 3x present flow available
Pressure drop of 25% 2 x present flow available
Pressure drop of 35% 1 x present flow available

B. Pressure drop of 10% 3x present flow available
Pressure drop of 15% 2 x present flow available
Pressure drop of 20% 1 x present flow available

C. Pressure drop of 10% 3x present flow available
Pressure drop of 15% 2 x present flow available
Pressure drop of 25% 1 x present flow available

4. The efficient carrying capacity of 1-3/4" hose is:

A. 100 gpm
B. 150 gpm
C. 200 gpm
D. 250 gpm

5. The efficient carrying capacity of 5" hose is:

A. 800 gpm
B. 1000 gpm
C. 1500 gpm
D. 200 gpm

6. By increasing the diameter of hose, we can:

A. Increase flow and decrease friction loss
B. Increase flow and friction loss

C. Decrease flow and increase friction loss
D. Decrease flow and friction loss
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2 Which of the following is a static source?

A. Hydrant

B. Pond

C. Relay from another pump
D. All of the above

8. Maximum practical lift on drafting is:

A. 33 feet 9 inches
B. 14 feet 7 inches
C. 25 feet
D. 10 feet

9. The total gallons per minute that a pump can supply is determined only b
the pump. _

A. True
B. False

10. All fire department pumpers pump in neutral.

A. True
B. False

11. What is the minimum pumping time for an annual pump service test?

A. 2 hours
B. 4 hours
C. 40 minutes
D. 60 minutes

12. What is the proper flow on a master stream device with a 1-1/4" tip and proper
discharge pressure?

A. 300 gpm
B. 400 gpm
C. 500 gpm
D. 600 gpm

13. Appliance loss in master streams is generally calculated as:

A. 5psi
B. 10 psi .
C.15psi
D. Opsi
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Motor Pump Operator
Take Home Quiz #3

Use the following layout to answer these questions.

Line #1
1-1/8" Solid Stream

\1 50" of 2-1/2" g, g, oo
\ :

Line #2
150 gpm Combination
200' of 1-3/4"

Line #3
Automatic Nozzle with a flow of 200 gpm

200' of 2"

1. What is the line pressure in Line #17
2. What is the line pressure in Line #27

3. What is the total number of gpm flowing?

4. How many and what size supply lines would be needed for this layout if the hydrant
were 300' away from Engine 17

5. What is the friction loss in the above supply line?
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Motor Pump Operator _
Take Home Quiz #4

Use the following layout to answer questions 1-5. 1-3/8" Tip

4" Waterway A
90’

v

Ladder 1
Siamese Q
100' of 3" Hose
100' of 3" Hose

100 psi

Engine 1
Hydrant

1000' of 4" Hose
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1. Using an 1-3/8" tip, how many gpm will this layout flow?

2. What is the pump pressure on Engine 1 to supply the proper flow and tip pressure?

3. If Engine 1 is rated at 1250 gpm, can it suppTy any more lines with a 20 Ib residual?

If yes, how many and what size and flow?

4. What can be done to increase the flow with the pump doing less work?

5. Using the supply line indicated, a static pressure of 100 psi at the hydrant, will a
relay pump(s) and at what point in the line?
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Use the Layout Below to Answer Questions 6 - 12

200’ of 2" Hose
200 gpm Automatic

100' of 2-1/2" Hose
1-1/8" Smooth Bore

Enaine 1

50' of'3" Hose

400' of 3" Hose

150" of 1-1/2" Hose
100 gpm Combination

150" of 1-3/4" Hose
150 gpm Combination

Enaine 2

100" of 2-1/2" Hose

Ball Distributor Valve

400' of 4" Hose
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6. What is the total gpm flowing?

7. What is the Pump Pressure on Engine 17

8. What is the pump pressure on Engine 27

9. Whatis the'friction loss in the 2-1/2" supply lines?

10. What is the friction loss in the 3" supply lines?
11. What is the pressure required at the ball gate distributor valve?

12. If a single 4" line was used as the supply line, what would the friction loss be from
the hydrant to the manifold?

13. What is Engine 1 receiving at with both lines flowing? psi
14.' What is Engine 2 recib=ving at with both lines flowing? psi

15. With all 4 lines flowing, the hydrant pressure drops to 20 psi. What effect, if any, will

this have on the firefighting operations?
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