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Introduction

     Engine 93 was purchased from Pierce Manufacturing in 1998.  It was delivered on April 8th, 1998 at a cost of $239,939.  This engine replaces a 1977 Mack pumper purchased from a Florida Mack trucks sales center on December 2nd, 1978 for $73,000.

     Engine 93 will be the first apparatus to respond on local boxes dealing with incidents such as car fires, brush fires, wires calls (not associated with a structure), and dumpster fires.  Engine 93 will also be first to respond on all rescue boxes in our fire district and any other fire district that requests a piece of apparatus from our station.  Engine 93 will be responding on all tactical and full box assignments in our fire district as the second responding piece of apparatus. Engine 93 will assume first out status on all fire calls when the Tower is in service at another incident.  In all instances, these are our SOP’s, and like all SOP’s, things may change to accommodate certain circumstances.

     Engine 93 is a Pierce Saber, four door, six man cab with two additional flip down seats for a total of eight seats for firefighters: Driver, Officer, and 6 Firefighters.  Some features are listed below: 

· Husky foam system, with three discharges

· Two, thirty gallon foam tanks built within the water tank

· Ladder rack

· 1000 gallon water tank

· three crosslays

· rescue style compartments on both sides of the apparatus

· 1500 GPM, single stage pump

· Engine Retarder

· 179” wheelbase

· rear roll up door with a 6000 watt generator, by Winco

· Detroit Diesel, six cylinder, 330 HP engine

· Model MD3066P, Allison transmission

· Pre-piped deluge gun

· Two, ten foot lengths of clear, flexible six inch suction hose for drafting

· “ON-SPOT” snow chains

· Electric siren and PA system

Cab Instrumentation 

     Battery switch – The battery switch is used to disconnect all electrical power to the vehicle to prevent discharge while the vehicle is not in use.  The on/off switch is located on the bottom left side of the driver’s seat.  ** Never turn the battery switch off while the engine is running or damage to the alternator may result.  ** 

     Starter and Ignition switches – The engine is equipped with a rocker style ignition switch and two starter buttons.  The ignition switch engages operational power to the chassis.  The starter switches engage the starter motor for cranking.  The two switches are provided for redundancy.  Engage either or both to operate the starter motor.

     Voltmeter – The voltmeter measures the voltage across the battery terminals and gives an indication of the electrical condition of the battery. 

     Hourmeter – The hourmeter records the number of hours that the engine has run and is controlled by a switch that operates the meter when it senses oil pressure from the engine. 

     Warning lamps – Warning lamps are provided to alert the operator that fluid levels, pressures, or temperatures are outside the normal operating range.  Be alert for the following warnings:

· Engine oil pressure
· Engine water pressure
· Transmission oil temperature
· Engine air intake restriction
· Coolant level
· Voltage level
· Air brake pressure
· Fuel level
     Speedometer and Odometer – The speedometer indicates the vehicle speed.  Speed sensing is provided by a signal from the rear shaft of the transmission.

     Low Fuel warning lamp – The low fuel warning lamp is factory adjusted to light when the level in the fuel tank has dropped to the 1/8th mark. 

     Tachometer – The tachometer indicates the engine speed in revolutions per minute (RPM).

     Turn signal switch – The turn signal switch located on the left side of the steering column is self-canceling.  The switch provides the following functions:

· Operates the turn signal lights to indicate that the vehicle operator intends to negotiate a turn.

· High beam – low beam switching is accomplished by pulling on the lever until it clicks.

· Headlight flash to pass.  Pull on the switch lever to flash the headlights with the headlight switch turned off.  ** SOP’s require apparatus to always have the headlights on.  This feature should not be used.  **

Steering tilt lever – Located on the steering column.  Should be used to steering wheel to a comfortable position.

      Hazard flashers – The hazard flashers are actuated by a switch located on the lower left side of the steering column.

Brakes

1. Jacobs engine brake: Engine 93 is equipped with a “Jake Brake”, an engine retarding system which decelerates the truck until the engine speed reaches approximately idle RPM.  At this point the “Jake Brake” disengages, and the driver uses braking action to bring the apparatus to a stop.  The “Jake Brake” should only be used on dry highways.

2. Anti-lock braking system (ABS): The ABS monitors wheel speeds at all times and controls braking during wheel lock situations.  The system improves vehicle stability and control by reducing wheel lock during braking.
3. Automatic traction control (ATC): Prevents spinning of the drivewheels when starting up or accelerating.  When activated, the ATC light will come on.
4. Low Air Warning: Each gauge has a small warning light installed in the upper right corner of the gauge, which will come on if the air pressure level falls below 60 PSI.  A buzzer also sounds.  Increase the RPM’s to 1200 to build up air pressure if the warning systems are on when you first start up the apparatus.  Do not move the apparatus until the warning light goes out.
5. Parking Brake: Applied by pulling out the yellow button.  “Parking Brake” light illuminates on the center console to let you know that it is applied.  Should be used whenever the truck is standing still and the transmission is in Neutral.
Cooling System
     The normal operating temperature is between 180 and 200 degrees, maximum operating temperature is 212 degrees.  If the engine temperature rises above 200 degrees, open the auxiliary cooling system (located on the pump panel) a little at a time until the temperature falls below 200 degrees.  Engine temperature can be monitored by gauges located in the cab and on the pump panel.

Fuel System
     The fuel tank holds 65 gallons of diesel fuel.  Fuel gauges are located in the cab and on the pump panel.

Engine Oil
     The engine holds 40 quarts of oil.  Oil pressure at idle should read 10 PSI, oil pressure should be at 30 PSI when you are at 1200 RPM’s.

Transmission

     This is a five speed, automatic transmission with push button transmission controls.  The three main buttons to be concerned about are the “D” button, which places the transmission in gear for driving forward or for putting the pump in service.  The “R” button, which places the transmission into a reverse gear for backing up the truck and the “N” button, which is used in conjunction with the parking brake to park the apparatus.  The transmission must always be in Neutral when you are using the electronic pump shift lever to shift from Road Gear to Pump Gear or Pump Gear to Road Gear.  

     The pushbutton selector panel utilizes arrow buttons to select different drive ranges when needed.  Occasionally road conditions, load, or traffic conditions will make it desirable to restrict shifting to a lower range.  Lower ranges provide greater engine braking for going down steep grades.  The lower the range, the greater the braking effect.  Push the ( (up) or ( (down) arrow to the desired range (5,4,3,2). The transmission will still shift automatically, but only up to the selected gear.  Use “1” when pulling through mud and deep snow, or when maneuvering through tight spaces.  First range provides the apparatus with its maximum driving power and maximum engine braking power. 

(  Warning:  Whenever it becomes necessary to leave the apparatus; place the transmission in Neutral, set the parking brake, and chock the wheels.  No operator should leave the Apparatus while the engine is running.
(  Warning:  Do not allow the apparatus to coast in Neutral.  This action can result in severe transmission damage.  Also, no engine braking is available when the transmission is in Neutral.
(  Note:  Turn off the HIGH IDLE switch before shifting from Neutral to Drive or Reverse.
Starting the Engine

· Unplug the electrical cord from the pump panel.  **Although there is an Auto-Eject, always verify cord is unplugged before pulling out of the station.  **

· Verify that the parking brake is engaged.

· Turn battery master switch to the ON position.

· Move ignition switch to the ON position.

· Verify the transmission is in Neutral.

· Push either or both starter buttons and depress the accelerator slightly.

· When the engine starts, release starter push-button.

** If the engine does not start within 15 seconds, release the starter buttons and allow the starter motor to cool for 60 seconds before attempting to start the engine again.  **
Stopping the Engine

· Bring the truck to a complete stop.

· Shift transmission into Neutral.

· Set parking brake.

· Idle engine for 3 to 5 minutes. **

· Turn ignition switch to OFF position.

· Turn battery selector switch to OFF position.

** Running the engine at idle allows the lubricating oil and coolant to carry heat away from the turbo, combustion chamber, bearings, shafts, etc.  While the engine is running, this heat is carried away by normal oil circulation.  If the engine is stopped suddenly, the turbocharger temperature may rise as much as 100*F.  This improper shutdown can lead to reduced engine life or engine component failure.  **

Pump

     The pump on Engine 93 is a single stage, 1500 gallons per minute centrifugal pump manufactured by Waterous. 

The Waterous pump has the following intakes:

· One 6”, national standard thread on the pump panel with a 5” storz Piston Intake Relief Valve attached.

· One 2 ½” , NST on the pump panel (gated)

· One 6”, NST on the officer’s side panel

· One 2 ½” , NST on the officer’s side panel (gated)

The Waterous pump has the following discharges (9):

· Three pre-connected crosslays: 2 – 1 ¾” crosslays (Foam), 1 – 2 ½” crosslay

· Two 2 ½” discharges on the pump panel

· One 2 ½” discharge on the officer’s side pump panel

· One 5” storz discharge on the officer’s side pump panel

· One 2 ½” rear discharge with a 2 ½” to 1 ¾” gated wye (Foam)

· One topside discharge, which supplies the deluge gun

Pump Panel

     Each discharge is color coded so that the handle and gauge, crosslay label and drain are colored the same to prevent confusion between handlines and discharges.

     There is a 1000-gallon tank of water located on the apparatus.  The amount of water in the tank is measured with an Electronic Water Tank Level.  The lighted meter on the pump panel indicates: F, ¾, ½, ¼, and E.

     It is important to familiarize yourself with the location, as well as the operation of each discharge, gauge, drain, and button that is located on the pump panel.  

     Some other items on the pump panel include an air horn button, primer lever, the generator start/stop switches and light switches, and the pump certification plate (U.L.).  You can monitor engine RPM’s, battery voltage, engine and transmission temperature, and the fuel level from gauges located at the top of the pump panel.  

U.L. BUILDER’S PLATE INFORMATION 

	Total GPM

In %
	GPM
	RPM
	PSI

	50
	750
	1992
	250

	70
	1051
	1796
	200

	100
	1510
	1688
	150


Pump Operation

To engage the pump (electric shift):

1. Have the apparatus stopped and in Neutral, set parking brake.

2. Move the pump shift to the “PUMP” position.

3. With your foot on the brake, shift the transmission to Drive and watch for the speedometer to reach approximately 15 MPH.  This will assure you that you are in pump gear and not in road gear.  The green safety light will come on indicating it’s OK to pump.

To disengage the pump:

1. Return engine to Idle.

2. With your foot on the brake, shift the transmission to Neutral.  Watch for the speedometer to drop to 0 MPH.  This will take approximately 5 – 10 seconds.

3. When the speedometer is at 0 MPH you can safely switch the pump shift back to the “Road” position.

To engage the pump during electrical failure (one person operation):

1. Have the apparatus stopped and in Neutral, set the parking brake.

2. The operator will push in the pump shift lever located on the bottom – right section of the pump panel.
3. The operator will then move back to the cab and move the electric pump shift to the “PUMP” position.
4. The operator, with foot on the brake, will shift the transmission to Drive and watch the speedometer reach approximately 15 MPH.  This will assure you that you are in pump gear and not in road gear.  The green light may or may not come on, indicating it’s OK to Pump.  ** Remember, this is an operation performed when there is an electrical failure, indicating lights probably will not work **

To disengage the pump during electrical failure:

1. Return engine to Idle, shift transmission to Neutral, wait for engine to reach 0 MPH.

2. Shift electric pump shift to road gear.

3. Move to the pump panel and pull out the pump shift lever.

HUSKY FOAM SYSTEM

     Engine 93 has a Husky Foam system with two (2) – 30-gallon tanks marked A and B.  The system will operate on 1¾” handlines between 60-200 PSI and between 80-320 PSI on 2 ½” handlines.  There are only three steps needed to place the foam system in service after you have a handline in service flowing water:

1. Select a foam tank, labeled A or B.  We are using “Class A” foam in both tanks and it does not matter which tank you use.

2. Turn the foam pump on.

3. Select which handline you are using and dial up the correct percentage.  When dialing up your percentage, turn the knob counter clockwise and go past the percentage you want.  Then come clockwise to the desired percentage.  We currently are setting the foam concentration at 1%.
     Once the foam system is in service look at the master duplex gauge and confirm that your pump pressure (black needle) and the foam pressure (red needle) are equal.  This will assure proper foam percentage flow.

     In the event that the foam carried on the engine is used up; foam from an outside source can be used.  You must use the same type of foam agent that was in the tanks before.  Different types of foam cannot be mixed together. The inductor tube for the foam system is located on the driver’s side of the engine, behind the hard sleeves.  Take the tube out of its storage container and attach it to the foam intake and open the handle.  Turn the foam pump on and dial up your proper percentage (1%).

     When finished with the foam, reverse the three steps.

1. Turn the percentage knob clockwise to off.

2. Turn the foam pump off.

3. Turn the foam tank off.

     Once the system has been turned off and the foam is no longer needed, flush all handlines clean.  To begin the flush process, turn the flush switch on and open the master flush knob in unison with the flush knob associated with the foam handline that was in service.  When you observe that the water flowing from the flush tubes is clean looking, you may stop flushing the system.  ** Always flush the foam system below 70 PSI.  This means you may need to have the engine at idle**.
LADDER RACK

     Engine 93 has a hydraulic ladder rack and is operated from the officer’s side of the apparatus.  To lower the ladder rack:

· Unlock both ladder locks.

· Turn the ladder master switch to the on position.

· Assign someone to be a spotter at the rear of the apparatus for safety and warn people by yelling “clear”.

· Push and hold down the switch so that the ladders come down in one slow and smooth motion.

When putting the ladders up, reverse the above procedure.  ** You must make sure the ladder locks are secured before walking away from this operation **.

Engine 93 carries on the ladder rack:

· (1) 10’ folding attic ladder

· (1) 14’ aluminum roof ladder

· (1) 24’ aluminum extension ladder

· (2) pike polls

GENERATOR
     Engine 93 is equipped with a 6000 watt, 120-volt AC, diesel powered Winco generator.  There are four (4) 750-watt quartz lights, placed two on each side of the apparatus for a total of 3000 watts.  The diesel fuel for the generator comes from the main fuel tank on the apparatus.  There are two (2) 20 amp, 120-volt three prong twist outlets, both located in the rear of the truck, one on each side.  The starting switches to turn on the generator are located on the dashboard in the cab, on the pump panel, and on the generator.  The generator is air-cooled, therefore, the 2 rear side compartments and the rear roll up door must be open whenever the generator is running.  

     When you turn on the generator you will get a yellow and green light to inform you that the generator is running.  When you turn the generator off the green light will go off, but the generator will stay running with the yellow light on.  This is to inform you that the generator has been switched off and is in the cool down mode.  After 3-5 minutes of cool down time, the generator will then shut down.  Before shutting down the generator, all of the quartz lights and any power derived from the outlets must be turned off.

     All of the power coming from the generator goes through the breaker box located in the left front compartment.  If after you turn the light switched on and nothing works, look in the breaker box to see if a breaker off or tripped. 

HOSE LOAD

Crosslays:

· (2) 200’ of 1 ¾” preconnected attack lines with TFT nozzles, both are foam capable.

· (1) 200’ of 2 ½” preconnected line with 2 ½” to 1 ¾” gated wye attached to the end.

Rear hosebed:

· 1000’ of 5” supply line connected to a humat valve

· 400” of 2 ½” line (not connected)

· (1) 200’ of 1 ¾” preconnected through rear gated wye, foam capable.

· (1) 150’ of 1 ¾” preconnected through rear gated wye, foam capable.

· (1) 100’ of 1 ¾” line (not connected).  This line is referred to as the “trash line”.

Driver’s front compartment:

· (1) 50’ pony length of 5” supply line

· (1) 25’ pony length of 5” supply line

Top side:

· (2) 10’ lengths of light weight flexible hard sleeve suction line for drafting only.

Miscellaneous Equipment

All drivers must know the location and how to operate all equipment on the Apparatus.

· (2) bladder bags used for brush fires

· cribbing bags used for rescue boxes

· tool boxes stocked with various tools

· compartment next to crosslays: rakes, brooms, shovels, gas shut-off tool (street)

· 5” NST strainer, used for drafting

· electric cord reels, portable quartz lighting, and one (1) electric exhaust fan

· air packs and spare air bottles

· various hose fittings, spare deluge gun

· 5” stortz to 2 ½” NST triameze appliance

· 5” stortz to 4 ½” NST fitting, for quick hydrant connections

· (3) portable radios

· portable hand lights

· leak control kit

· various forcible entry tools

· highway safety signage, safety cones, 1st Aid Kit, and medical gloves

· (1) 2 ½” variable gallon, gated nozzle

· utility rope, safety (LIFE SAFETY) rope bags

· PW, Purple K, and Dry chemical fire extinguishers

· 150’ – 1 ¾” apartment pack

· oil dry, road salt, tarps and blankets

Maintenance

Cab Tilt
To raise cab:  **  DO NOT ATTEMPT TO RAISE THE CAB IN THE STATION **

1. Insure all items inside cab are secure.

2. Before tilting the cab ensure that the apparatus is on a flat and level surface, engine off, transmission in Neutral, parking brake is set, and the wheel chocks are thrown.

3. Ensure that the battery and ignition switches are “on”.

4. Locate the cab lift controls

5. Rotate the control lever on the valve to the “raise” position.

6. Activate the lift pump toggle switch and hold until the cab is fully tilted.

7. Release the stay-arm from its stowed position and secure the stay-arm in its support position.

8. Rotate the control lever on the valve to the lower position and allow the cab to settle onto the stay-arm support.

9. Return the control lever to the raise position to hydraulically lock the cylinders in place.

To lower cab:

1. With the control lever in the raise position, operate the toggle switch to raise the cab and relieve pressure on the stay-arm.

2. Return the stay-arm to the stowed position.

3. Rotate the control lever on the valve to the lower position.

4. The cab will automatically lower to its resting position.

5. Leave the control lever in the “lower” position for road operation.  Cab locks will engage automatically.

Oils, Fluids, and Batteries
     It is the responsibility of a driver to put the apparatus back in service after each fire call.  Sometimes it will be necessary to check oil and fluid levels throughout the truck.  After operating at a draft site, it might be necessary to add more priming oil to the reservoir.  You will need to learn the locations of the following:

· Primer reservoir

· Engine oil fill cap

· Transmission oil fill

· Radiator fill

· Power steering fill

· Windshield washer fluid fill

· Battery location 
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