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WARNING 

 
 

MODIFICATION HAZARD 
 

Unauthorized modifications, alterations or installations of or to this equipment are prohibited and are in 
violation of AR 750-10.  Any such unauthorized modifications, alterations or installations could result in 
death, injury or damage to the equipment. 
 

HIGH PRESSURE SYSTEM HAZARDS 
 

Pressurized liquid or gas systems can cause serious injuries if high pressure lines or equipment fail.  
 
High pressure compressed air tanks, piping systems and air operated devices possess potential for 
serious injury to eyes and exposed areas of shin due to escaping air pressure. 
 

FIRE SUPPRESSANT HAZARDS 
 

Fire suppressant chemicals displace oxygen and can cause suffocation. Immediately evacuate areas when 
they are used. 
 
In areas protected by HALON 1301 agent, personnel have only 25 seconds (Paint Locker)/60 seconds 
(Engine Room and Auxiliary Machine Room No.1) to evacuate these areas after the alarm sounds.  
 
After 25 or 65 seconds have elapsed, the areas are flooded with HALON 1301 smothering agent. Exposure 
to this agent may cause suffocation.  
 
After discharge, do not enter protected areas without breathing apparatus until areas are ventilated. 
 

ELECTRICAL HAZARDS 
 

Whenever possible, the power supply to the equipment must be shut off before beginning work on the 
equipment. Do not be misled by the term "low voltage".  Potentials as low as 50 volts may cause death 
under adverse conditions. 
 
Be careful not to contact 115-Vac input connections when installing or operating this equipment.  
 
Whenever the nature of the operation permits, keep one hand away from the equipment to reduce the 
hazard of current flowing through the body.  
 

MOVING MACHINERY HAZARDS 
 

Be very careful when operating or working near moving machinery. 
 

Running engines, rotating shafts, and other moving machinery parts could cause personal injury or death.  
 

FM-200 FIRE SUPPRESSANT HAZARDS 
 

In the event the FM-200 system electric horns/strobes or the warning lights (amber strobe) are activated, 
always leave the protected space immediately. 

For Artificial Respiration, refer to FM 21-11. 
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SUPPLEMENTARY INTRODUCTORY MATERIAL 
 
1-1. Maintenance Forms and Records.  Department of the Army forms and procedures used for equipment  
 maintenance will be those described by DA PAM 738-750, The Army Maintenance Management System.  
 
 
1-2. Reporting Errors and Recommending Improvements.  You can help improve this manual.  If you find  
 any mistakes or if you know of a way to improve the procedures, please let us know.  Mail your letter or DA 
 Form 2028 (Recommended Changes to Publications and Blank Forms) located in the back of this manual  
 directly to: Technical Publication Information Office, TACOM-RI, 1 Rock Island Arsenal, IL 61299-7630.  A  
 reply will be furnished directly to you.  
 
 
1-3. Preparation for Storage and Shipment.   Refer to Maintenance Section of the Operation and Maintenance 
 Manual for Fire Detection System (Pyrotronics System 3). 

NOTE 
 

Not applicable to Hull No. LT801, LT804, LT805 
Reference TM 55-1925-207-10 Para. 2-66 for FM-200 

 Operation and Preparation for Storage/Shipment procedures. 
 

1-4. Destruction of Army Materiel to Prevent Enemy Use.  Refer to TM 750-244-2 and TM 750-244-3 for 
instructions covering the destruction of Army Materiel to Prevent enemy use.  
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Operation, Installation and Maintenance for Fire Detection System 
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INTRODUCTION

The following manual is intended to be used by personnel

responsible for operation, general periodic maintenance,

service and repair of the Fire Detection System.  Whenever

you undertake to inspect, test, maintain, or service this

system, always keep in mind that you are accepting

responsibility for the safety of people's lives and

protection of property and equipment.  This equipment is

designed and manufactured to meet the highest requirements

However, if this equipment is not maintained properly, it

may not be capable of doing the job it is intended to do.





CP-35 Operating Instructions
OPERATION
In normal standby operation, all switches should be in normal position.  The system power lamp should be on and the
system alarm, system trouble lamps, zone alarm, zone trouble, audible signal circuit trouble LED indicators and all other
indicators should be off.
When System Alarm Sounds
A. If system is used for fire detection, follow the response plan approved by the authority having jurisdiction.  Check
that every one is accounted for.  Then, notify the Fire Department (If the system is connected to the Fire Department or a
Central Station.  this is done automatically by the control equipment ).  Keep in mind that the Fire Department or Central
Station should be notified when resetting the system.
B. Audible device circuits associated with the silencable alarm output may be silenced by momentary operation of the
ALARM SILENCE switch.  Subsequent alarm conditions from another zone will cause the above audibles to again sound.
DO NOT RESET THE SYSTEM.  The zone LEDs will indicate the zone in which the alarming device is located.  Locate
the device initiating the alarm.  This device will have its base lamp* on.
C. When the cause of the alarm has been located and corrected, reset the system by moving the RESET/LAMP TEST
switch momentarily to RESET position.  Reset all other switches that have been operated.
When a Trouble Condition Develops
A. The system trouble lamp and horn are activated.  Call your authorized Pyrotronics Service Representative.  The
trouble should be diagnosed and repaired immediately.
B. The trouble buzzer may be silenced by moving the TROUBLE SILENCE switch to the SILENCE position.  The
trouble lamp will remain illuminated.
MAINTENANCE
To insure proper and reliable operation, the following inspection and testing schedule is recommended.
Every Six Months
A. Inspect all ionization detector heads for dust accumulations and when excessive, contact your authorized
Pyrotronics Service Representative or factory for service.
B. Activate a detector or alarm initiating device.  Check that base lamp ligh ts* and that proper alarm and zone
indications are given by the control panel.  An ionization or photoelectric detector may be activated by blowing smoke
into it.  A thermal detector may be activated by an electric heat gun.  A flame detector may be activated by holding a
lighted match slightly below it.
IMPORTANT:  If the system is connected to the Fire Department, or actuates an external system (fire extinguishing, etc )
then move disconnect switches* to OFF position to prevent actuation.  Be sure to reconnect at completion of inspection.
Notify facility personnel that a system test is being performed so that any alarm soundings can be ignored during the test
period.
C. Check operation of each detector/alarm initiating device on all circuits.  Measure the sensitivity of each ionization
detector with a Pyrotronics sensitivity checker (when applicable).
D. Check the supervisory circuits by operating the RESET/LAMP TEST switch to the RESET position.  In this position,
all visual indicators on the control panel should be lit and the trouble horn should sound.
Periodically Testing the System
A. The system should be tested at regular intervals to ensure its operational reliability and optimum performance.  To
test the system, activate a detector/alarm initiating device.
Check that all audible devices sound, that the system alarm lamp illuminates, and that the audible devices can be
silenced *.
Check that the proper zone lamp responds.
B. Reset the system.  Check that the system trouble lamp LEDs and horn and all z one lamps* are actuated when the
reset switch is moved momentarily to the RESET position.
C. Return all switches to normal position.
D. If a disconnect switch is incorporated, and if the system is connected to a fire department, central station, or has
external devices connected to it (fans, smoke door holders, fire extinguishing systems, etc ) which are operated by the
alarm controlled contacts, this equipment may be isolated from the alarm circuit during a test by moving the respective
disconnect switch(es) to the DISCONNECT position.  Operation of this switch prior to tests energizes the trouble lamp so
that the switch will not be left in the DISCONNECT position inadvertently.
*When this feature is incorporated in the system.

Your local Pyrotronics authorized Service Representative is:
Name________________________________________
Tel No._______________________________________

These instructions should be framed and located adjacent to the control unit for ready reference.









Figure 1
Interior View of CP-35

Displays Power Supply (PS-38)
and Modules Selected

INSTALLATION AND WIRING
The reliability of the Pyrotronics System 3 depends to a great extent upon proper installation of the control panel,
modules, detectors, associated equipment, and wiring.  These Instructions outline the requirements for a satisfactory
installation.  Careful completion of each detail will provide an automatic detection and control system that will be
dependable and give reliable operation.  Connection terminals for the Control Panel are shown in Figure 3, WIRING
INFORMATION.  The wiring arrangement for a typical system with control panel and modules is shown In Figure 4,
TYPICAL SYSTEM WIRING.
Connection terminals for the Individual modules are shown on the  Operation and Installation Instructions sheet
provided with each of the modules.
Any questions regarding the equipment or installation should be directed to an authorized Pyrotronics Service
Representative.
Mounting the Control Panel Enclosure (Figure 2)
The control panel enclosure should be securely fastened to a shock and vibration-free surface in a clean, dry area.  It
should be mounted with the top of the enclosure approximately six feet above the floor.  The location should ensure that
the control panel is easily visible and readily accessible for maintenance.  Sufficient room is necessary to open the
enclosure door.
Wiring should be in accordance with national and local codes for fire alarm circuits.  Use knockouts provided.  For AC
supply power, use No 14 or larger AWG, 600V insulation wire.
The module/frame assembly should be picked up by the straps provided at the end of the wiring channels.  Do not place
hands behind the modules, as the circuitry may be damaged.  Install the module/frame assembly in the enclosure,
securing it to the studs with the 5/16 in nuts provided.

CAUTION:  Do not overtighten nuts (do not use ratchet type wrench), as the studs can be broken if excessive
force is applied.

Power Requirements
The CP-35 is designed to operate from the 24 VDC output provided from the Models PS-34 or PS-35 power supplies.
Connection from the CP-35 to the power supply is made by a six-wire harness assembly.
The PS-34 or PS-35 power supply operates from a 120/240 volt, 50/60 Hz, three-wire, grounded neutral, power source.
The power supply must be connected directly through separate circuit breakers or fuses, to the line side of the main
power feed for the building.  No other equipment may be supplied from these separate circuit breakers or fuses.  Wire
must run continuously from the AC power source to the PS-34/35 input terminals.  Refer to Figure 3, WIRING
INFORMATION.
Installing the Control Panel and Power Supply
The system power supply, PS-34 or PS-35, is installed in the upper right-hand corner of the enclosure and occupies three
module spaces.  Immediately to the left is the CP-35 Control Panel.  These two modules together occupy the entire top
tier.  When the BC-35 charger/transfer module is used, it should be placed directly below the power supply module in the
second tier.  Battery Extender Module BE-35 and Meter Module MM-35, when used, are placed to the left of the BC-35
and an interconnecting cable to each and to the CP-35 should be engaged (See Figure 4.)
Other system modules may now be placed adjacent to the last battery associated module and connected to CP-35 at P2,
via the JA-24 plug and harness assembly.  Subsequent modules may then be placed to fill up the second tier and then
the third, etc.

1



Figure 2
Enclosure Mounting Dimensions
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Connections between adjacent modules are to be made with the JA-5 plug and harness assembly Connections between modules of different tiers may be
made using the JA-24 cable harness assembly The module supervision circuit is completed by Installation of the JS-24 or JS-64 supervisory return cable
assembly from the unused bus receptacle of the last module In the system to terminal 41 of the CP-35.
Installation of Conduit Boxes or Shielded Cable
Where local codes of installation require an outlet box, use a standard 4 In octagon box for all detector mounting Where local codes permit, the detectors may
be wired using limited-energy shielded cable   The Control Panel enclosure and all detector and alarm circuit conduit or shielding must be properly grounded
Insure that all conduit and shielding makes good electrical contact between the control panel and outlet boxes.
Detection/Alarm Initiating Circuit Wiring to Zone Modules
Run wire In accordance with the Wiring Diagram Use at least 18 AWG, 300V Insulation, color coded wire for low voltage circuits where local codes require
conduit Where local codes permit, use approved limited-energy shielded cable rated at 300V The maximum length of run (both wires) should not exceed 1/2
mile of No 18 wire (35 ohms) for standard detection/alarm initiating devices and 1500 feet of No 18 wire (20 ohms) for detectors with relays.  When using the
four-wire Class A type connection, the wiring run, as given above, must be reduced by one half  The wire interconnecting the devices is continuously
supervised and, when the ZU-35 type modules are used, must be terminated with an EOL device (50pfd capacitor furnished with the Control Panel) The EOL
device may be mounted directly In Series 3 or Series 4 bases When DI-2 series detectors, or other large base units, are employed as the last detector on the
zone circuit, the EOL device must be mounted to an EL-30 EOL device mounting assembly Be sure to observe polarity when connecting the EOL device
(Refer to the label on the EL-30).  If the EOL device is Installed Incorrectly, the zone circuit may indicate a constant alarm condition.

NOTE:  For four-wire Class A type connection, the end of line device Is Installed at the module (See Figure 4).
In order to keep supervision complete, no parallel branching of wires Is permissible Every base, except the last one, will have one set of Incoming and one set
of outgoing wires.  Some alarm Initiating devices such as manual stations, waterflow switches, and thermal units do not have separate mounting bases.
Connections to these devices are made directly to their Internal screw terminals, based on their Individual configuration.
Installing Pyrotronics Detector Bases
Remove the Pyrotronics detector base from carton The Model DI-2 detector base is supplied with a dust shield containing a jumper.  Be sure temporary jumper
remains Installed between terminals 4b and 5 on the detector side of the base The jumper will be necessary later to test electrical continuity of the circuit. On
the DB-4 detector base, a cardboard cover holds the contacts between terminals 4 and 5 together This cover must be In place to test the circuit.  The DB-3
base provides a lumper only, connected between terminals la and lb of the base.  Install detector bases and other alarm initiating devices In accordance with
the wiring diagram DO NOT install bases for ionization detectors in direct air flow of air conditioning or ventilating air ducts.  Connect wires to all Initiating
devices following the Wiring Diagram.  Remove only as much insulation as is necessary (1/2 Inch).  Strip back the outer casing as required and connect the
third uninsulated (stranded) wire of the Incoming and outgoing cable together using a wire nut The connection should be made external to the device but
Internal to the 4 Inch octagon box (when used).  Mount the EOL device at the last base In each detector circuit, as Indicated on the Wiring Diagram (Refer to
Detection/Alarm Initiating Circuit Wiring above).  Manual stations, thermal detectors, and all detector bases are to be connected to the circuit at this time.
Refer to the Wiring Diagram of the specific equipment for connection details
Installation of Audible Alarm Devices
All audible alarm device circuits are supervised and employ polarized alarm devices Other type devices will not function properly on these circuits For proper
circuit supervision, the circuit must be terminated with a 5 6K ohm end-of-line resistor.  When a DC alarm circuit Is used, the EOL device Is a 5 6K, 1/2W
resistor (furnished with the CP-35) This resistor may be mounted In an EL-30 mounting assembly If an AC alarm circuit is used, the EOL device must be a 5
6K, 5W resistor (furnished with the EL-32 assembly).

NOTE:The above applies when AE-30U type Alarm Extender modules are used Class A audible alarm connections must operate from 24 VDC, and
the EOL device is connected at the module terminals.
Connect all alarm devices In accordance with the Wiring Diagram.  Bell or horn polarity must be observed or Improper supervision will result.  There must be
no parallel branching and wiring should be continuous between devices.  Splices, when necessary because of very long distances, must be soldered - DO
NOT use wire nuts Wiring for connecting bells and horns to modules should be in accordance with national and local codes for fire alarm circuits.
Tests of Wiring
Check that dust shields (DI-2 detectors), cardboard covers, or Jumpers, as applicable, are In place Install end-of-line device(s).  Detector circuits should NOT
be connected to modules at this time No plug-in detectors should be In their bases.  Check the detector/alarm Initiating device circuit(s).  Short the wires
together (discharges EOL device) Using a VOM set to read high resistance (for example, a Simpson Model 260 set to the RX 10,000 range), measure the
resistance of the circuit.  Note:  Observe polarity, connect positive side of meter to positive side of the circuit.  The meter needle should quickly drop down to a
low resistance reading and then slowly Increase In resistance to a value greater than one megohm If maximum resistance reached is less than one megohm,
check for reversed EOL device or EOL device with excessive leakage Also check the resistance between each side of circuit and the enclosure or ground
Infinite resistance should be indicated.  If wiring reads correct resistance on meter, connect wires to proper terminals on Control Panel or module.  Remove all
shield covers and/or jumpers, as applicable, and install plug-in detectors in their bases.
To Test System Operation
a.  Unlock and open system enclosure door.
b.  Make certain that any and all unwanted outgoing alarm signals are disconnected in the event that the Control Panel goes Into an alarm condition
c.  Apply required power, AC and battery, to system.
Only the power lamp should be on All disconnect and/or silencing switches, if used, should be In their normal positions.  Move RESET/ LAMP TEST switch to
RESET and hold All Control Panel Indicators, lamps, and the trouble horn will operate Release RESET switch.  The trouble lamp and horn should return to
normal supervisory operation.  To test supervision of the audible alarm circuit(s), open each circuit at the EOL device.  Check that trouble Indications appear at
the Control Panel If proper Indications appear, reconnect the lead to return the system to normal supervisory operation.
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Figure 3
Wiring Information



Figure 4
Typical System Wiring

To test operation of the audible alarm circuit(s), activate a detector/actuation device or manual station Check that all
audible alarm devices sound, that the alarm lamp lights, and that the audible devices can be silenced See Note 1 below
To test operation of detection/actuation circuit(s), activate each device and manual station Check that the detector alarm
lamp lights and that alarm and zone Indications are given by the Control Panel and the proper module.  Each ionization
or photoelectric detector may be activated by blowing smoke into it.  A thermal detector may be activated by an electric
heat gun (Do not heat test non-restorable thermals).  A flame detector may be activated by holding a lighted match about
one foot from it.  Disconnect switches (See Note 2) should be used during tests to isolate any external alarm operated
circuits (activation of fire extinguishing system, notification to the Fire Department, etc).  When such external circuits are
connected to the system, check that upon alarm, they operate when switch Is In Its normal position and that they do not
operate when the switch Is In the disconnect position.  If the above tests provide proper results, close and lock the
enclosure door.  If not, refer to MAINTENANCE.

Notes:
1.  When activated from silenceable alarm output terminal.
2.  When this feature is used in system.
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MAINTENANCE
To insure proper and reliable operation, the following inspection and testing schedule is recommended
Every Six Months
Inspect all ionization detector heads for dust accumulations, and when excessive, contact your authorized Pyrotronics Service Representative for service.
Activate a detector or alarm initiating device Check that base lamp lights and that proper alarm and zone Indications are given by the Control Panel An
ionization or photoelectric detector may be activated by blowing smoke into It.  A thermal detector may be activated by an electric heat gun A flame detector
may be activated by holding a lighted match slightly below it

CAUTION:  If the system is connected to the fire department, or actuates an external system (fire extinguishing, etc), then move disconnect switches to
OFF position to prevent actuation.  Be sure to reconnect at completion of inspection.  Notify facility personnel that a system test Is being performed so
that any alarm soundings can be ignored during the test period.  Check operation of each detector/alarm Initiating device on all circuits Measure the
sensitivity of each ionization detector with a Pyrotronics sensitivity checker (when applicable) Check the supervisory circuits by operating the
RESET/LAMP TEST switch to the RESET position In this position, all visual Indicators on the Control Panel should be lit and the trouble horn should
sound.

Periodically Testing the System
The system should be tested at regular Intervals to insure Its operational reliability and optimum performance.  To test the system, activate a detector/alarm
Initiating device.  Check that all audible devices sound, that the system alarm lamp illuminates, and that the audible devices can be silenced.  Check that the
proper zone lamp responds.  Reset the system Check that the system trouble lamp LEDs and horn and all zone lamps are actuated when the reset switch is
moved momentarily to the RESET position.  Return all switches to normal position.  If a disconnect switch Is Incorporated, and if the system is connected to a
fire department, central station, or has external devices connected to it (fans, smoke door holders, fire extinguishing systems, etc ) which are operated by the
alarm controlled contacts, then this equipment may be isolated from the alarm circuit during a test by moving the respective disconnect switch(es) to the
DISCONNECT position.  Operation of this switch prior to tests energizes the trouble lamp so that the switch will not be left in the DISCONNECT position
inadvertently.
TROUBLESHOOTING THE CP-35
A system trouble condition may result from any of the following conditions
1. Module placement loop open

a.  Check for 24 VDC with respect to system common (terminal 6 of the power supply) at terminal 41 of the CP-35
b.  With no voltage present at terminal 41, check that all modules are In place and that the ten wire cable connectors are both present and well seated

on each module connector
2.  Trouble condition from a supervised zone, audible alarm, or associated module from which a trouble signal may be produced

a.  Observe visual trouble Indication on individual modules
b.  If present, proceed to correct that Individual fault condition

3.  Ground fault condition
a.  Observe that the visual ground fault indicator Is Illuminated
b.  Normal voltage between chassis ground and system common (terminal 6 of power supply) should read approximately 7 5 to 8 VDC.
c.  A higher voltage reading indicates a ground with respect to the positive voltage supply source
d.  A lower voltage reading indicates a ground with respect to the common or minus voltage supply source

4.  Auxiliary power output terminals (5 and 6) of the power supply not energized
a.  Normal voltage value should be the supply voltage value (approximately 24 VDC)
b.  With no voltage present, check fuse 3 of the power supply

5.  Loss of 120 VAC trouble supply input to the power supply (terminals 3 and 2 of the power supply)
a.  Check incoming supply voltage
b With voltage present at terminals 3 and 2 of power supply, read voltage at P1, pin 5 with respect to terminal 2. With no voltage reading (120 VAC)

present, check Fl fuse within the power supply unit
6.  Loss of 120 VAC main supply input to power supply (terminals 1 and 2 of power supply) (When emergency power Is provided with the BC-35, the CP-35
Control Panel power indicator will operate In a flashing manner.) When no emergency power Is provided, all visual Indicators are turned off and only a change
of state of trouble relay 2K/4 will result

a Check Incoming supply voltage.
b.  With voltage present at terminals 1 and 2 of the power supply, check circuit breaker CB1 by depressing the reset button and/or F2 fuse within the

power supply unit.
7.  Battery charger/transfer module fault (when used).

a.  Observe visual trouble Indication on the BC-35 module.
b.  See Individual BC-35 Installation Instructions for possible trouble conditions.

8.  Key operated remote alarm station (RA38/RTA38, when used) silence switch not In normal open condition (Includes possible low resistance value between
outgoing lines, terminals 30 and 31 of the CP-35.

a.  Normal reading should be 11 5 to 12 VDC
b.  For lower voltage value readings, check station or lines for possible shunted condition

9.  Loss of 12 VDC logic supply
a.  With terminals 30 and 31 of the CP-35 open, measure 11 5 to 12 VDC across these terminals
b.  With no low voltage present at terminals 30 and 31 of the CP-35, check that Interconnecting pin 34 connection between the main PC board and the

secondary PC board of the CP-35 is securely In place.
NOTE:  Make certain that plug connection Is replaced In the correct pin to pin sequence.  (Arrow marking on the

plug connections goes to pin 1 ).
10.  Supervision of alarm relay coil (1 K/4) open circuits.  Operation of the relay by placing the Control Panel in alarm condition Indicates that coil winding Is
intact (Before placing panel in an alarm condition, make certain that any, and all, unwanted outgoing alarm signals are disconnected )
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USCG System

POWER CALCULATIONS FOR U.S. ARMY LARGE TUGS
Power Calculation Sheet

                  Module                             Quantity                               Supervisory (mA)                              Alarm (mA)
CP-35 150 2601

CP-35/BC-35 1 195 195 2901 290

BE-35 60 --

AE-30U 6.5 40

MC-30 0 15

RC-30U 5 40

RM-30U/30RU 4 1600

SR-30/32 1 0 45/relay2 180

SM-30 0 453

TC-30U 30 15

TL-30U 1 0 45 45

ZA-30 504 100

ZU-35TS 2 9/zone4 54 110/zone5 6906

SUBTOTALS (a and b) a 249 b 1205

Alarm Devices 2-63mA 0 c 1267

T O T A L POWER REQUIREMENTS (a  +  b  +  c ) 1,5808

1 - Includes the CP-35 audible circuit.
2 - Use the highest number of relays that will be operated when either a) any three zones, or b) 10% of the total zones 

are In alarm.
3 - Only when switch Is operated
4 - All zones must have supervisory current calculated
5 - Minimum of three zones or 10% of total zones must be calculated.
6 - In zones with shorting devices (thermals, MSs, etc.), add 120mA.
7 - Audible alarm current draw per device:  BDC-624/1024 Bells, 70mA; HDC-24 Horn, 63mA; SEA-3 Siren, 550mA; V33 

Flashing Light, 170mA.
8 - Total alarm current cannot exceed 4 amps when using the PS-34 or 10 amps when using the PS-35.
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Description
The Pyrotronics Control Panel Model CP-35 is the basic control unit for System 3 Universal Alarm Control It is of solid
state circuitry and Is designed for use In commercial, institutional, industrial, and life safety applications It is approved for
service In accordance with NFPA Standards 72A, 72B, 72C, and 72D, and is Underwriters Laboratories Inc listed.  The
Model CP-35 with basic power supply provides circuitry for two supervised detector circuits, wired Class A or B,
accommodating any of Pyrotronics low voltage detectors, manual stations, or contact type Input devices It also Includes
one supervised audible signal circuit utilizing either 120 Vac or 24 Vdc devices, connected In either Class A or Class B
configuration.  Nine visual system indicators are mounted on the face of the CP-35, a green Power On LED, a red Alarm
LED, a yellow Trouble LED and a yellow Ground Fault Indicator.  To monitor the two detector circuits, a red LED Zone
Alarm Indicator and a yellow Zone Trouble Indicator are supplied for each zone.  An additional yellow LED Audible Signal
Circuit Trouble Indicator is also provided.  Two momentary contact switches are mounted on the CP-35, one serving as a
combination "Reset/Lamp Test" function, while the other permits "Alarm Silence".  A fixed two position "Trouble Silence"
switch and an Internal trouble signal sounding device is provided Also remotely located Trouble Annunciator (RT-38),
Alarm Annunciator (RA-38), and Alarm and Trouble Annunciator (RTA-38) are optional.
Operation
POWER
The combination of a Model CP-35 with a PS-35, operates from a three-wire, 120/240 Vac 50/60 Hz, supply with
grounded neutral, incorporating double supervision Secondary power may be supplied with optional battery standby.  The
green Power LED Is illuminated to show that power is normal Each input power line is separately fused within the power
supply.  Loss of the main AC operating power or secondary AC supervisory power is signaled by the system audible and
yellow visual trouble indicators Restoration of power returns the panel to normal condition' When battery standby is
specified, loss of main power results in an audible and visual trouble signal, and the batteries provide power to the
system.  The system power supply furnishes power for detector circuits and audible signal circuits The detector circuits
may be the two zones Incorporated In the CP-35 Control, plus any mix of additional compatible zones, signal circuits or
other fire monitoring circuits In addition, an output rated at 24 Vdc 1 5A is provided on terminals 5 & 6 for powering
modules.  Internally housed and wired within the control unit enclosure.



ALARM
The Control panel alarm section circuitry responds to any zone module alarm Input signal either from the on-board zones or separate zone modules.  The
alarm condition is "Locked In" within the control panel and Is cleared only by operation of the control panel "Reset" switch:
An alarm condition is Indicated by'
1 Change of state of the two SPDT alarm relay contacts
2 Illumination of the panel "Alarm" visual Indicator
3 Energizing of both the silenceable and non-silenceable alarm outputs
4 High going current-limited alarm signal to the supervised annunciator circuitry
5 Alarm signal output to the remote alarm and silence station Operation of the momentary "Alarm Silence" switch causes both the silenceable alarm output
to deenergize and the visual alarm display to flash.

SUBSEQUENT ALARM
After operation of the "Alarm Silence" switch following a system alarm condition, the system visual indicator operates in a flashing mode A second or further
alarm input signal will cause a renewed high going signal on this silenceable alarm output terminal, causing the associated or connected audible devices to be
energized again This operation may be repeated for up to ten (10) subsequent alarm conditions.  Simultaneous alarm input signals from two or more zone
modules are considered to be but a single alarm Input signal.  Operation of the panel mounted alarm silence switch when no alarm is present has no effect.
Operation of the key-operated momentary remote alarm station silence switch will cause a system trouble condition when the panel is not In an alarm condition

TROUBLE
A trouble condition, which will illuminate the yellow system "Trouble" LED and sound the built-in audible trouble signal will be caused by any of the following
• Removal of a detector or contact device from the detector circuit or an open in the detector circuit,
• An open In a municipal tie line or remote station circuit,
• An open or shorted condition on the audible circuit lines,
• Removal of a supervised system module,
• Loss of main power (when equipped with emergency power),
• A ground fault on any detector circuit, audible signal circuit, or DC power line within the system
A control panel trouble condition is indicated by
1. Change of state of the SPDT trouble relay contacts
2. Illumination of panel "Trouble" visual Indicator
3. Sounding of the control panel audible trouble buzzer.
4. High going current-limited trouble signal to the supervised annunciator circuitry
5. Trouble output signal to the remote trouble and trouble silence station
The control panel audible trouble buzzer may be silenced by the control panel trouble silence switch or the remote trouble silence station switch, when used
Trouble ringback of this buzzer is provided to Indicate that either the control panel trouble silence switch or the remote trouble station trouble silence switch Is
in the off-normal or silence position when no panel trouble condition Is present.  A system trouble condition may result from any of the following conditions
1. Module placement loop open.
2. Trouble condition from any supervised zone, audible alarm circuit or associated module which may produce a trouble signal condition.
3. Ground fault.
4. Auxiliary power output fuse open (see PS-35).
5. The momentary reset switch not In Its fully closed position.
6. Loss of the regulated 12 Vdc logic supply voltage.
7. Alarm relay coil open.
8. Loss of 120 Vac trouble phase input supply.
9. Key-operated remote alarm station silence switch not in normal condition and the control panel In non-alarm condition.
10. Battery charger/transfer fault condition or In an "On Battery State".

FLEXIBILITY
The use of the Pyrotronics Control Panel Model CP-35 permits expansion of system capability to Incorporate additional functions over and above the two zone
actuation circuits and visual and audible annunciating devices provided with the basic panel The CP-35 will accommodate a combination of the following
options.
• Multiple alarm priorities
• Master Code
• Municipal tie with disconnect light and switch
• Remote station connection with disconnect light and switch
• Time limit cut out with Indicator
• Supplementary relays
• Battery standby
• Remote alarm and Trouble Silence
• Non-fire monitoring
• Reconfirmatlon

Architect's Specifications
The control panel for the alarm system shall be a Pyrotronics Model CP-35.  It shall be listed by Underwnters Laboratories, Inc
The panel shall provide power and necessary components for the operation of the basic two zones of supervised detector circuits and one supervised audible
signal circuit utilizing 24 Vdc devices The detector circuit shall accommodate ionization, photoelectric, flame, or thermal detectors as well as shorting type
contact devices intermixed as desired on the same zone.  The Model CP-35, with a PS-35, shall operate from a three wire 120/240 Vac 50/60 Hz supply.
Each Input shall be separately fused within the panel It shall include LED's for system power, alarm, and trouble as well as LED indicators for zone alarm, zone
trouble, and audible signal circuit trouble.  Momentary contact switches shall be provided for "Reset/Lamp Test" and "Trouble Silence" which shall silence the
internal trouble signal sounding device.  Alarm receipt shall override trouble.  The control panel shall be capable of powering early warning, detectors and
audible signal circuits Additional circuitry and visual signaling for this capability shall be provided by Pyrotronics "Add-On" Modules and enclosures as are
necessary.  Interconnection of these modules to the CP-35 shall be by ten-pin plug and harness assemblies which shall



provide system power, supervision, lamp-testing functions, and such other circuitry as is necessary for an operable
system.
The control panel shall have two (2) sets of normally open and normally closed alarm operated relay contacts and one (1)
set of normally open and normally closed trouble operated relay contacts All contacts shall be rated at 120 Vac 3 Amp.
The alarm relay coil shall be supervised.  In addition, the panel shall have built-in ground detection as well as plug-in
connectors for emergency power It shall be arranged so that alarm signal annunciation shall take precedence over a
trouble signal.  Terminals shall be provided so that the trouble Indicators and controls can be located remotely.  The
Model CP-35 shall permit expansion of system capability to incorporate any combination of compatible Pyrotronics
System 3 modules not exceeding the maximum current demand.

Electrical Information
Power Requirement 120/240 Vac, 50/60 Hz, three-wire.

Ordering Information
The Model CP-35 occupies space normally taken by five (5) modules and must be located in the upper left-hand position
of any type enclosure This should be considered when sizing the enclosure.
The Model CP-35 is normally mounted on rail/brackets, separately priced, for installation In the enclosures.  Each
enclosure requires a rail/bracket assembly kit of appropriate size.  The size of the enclosure therefore must be noted at
the time of order Rail/bracket assembly kits are shown below.

Model Shipping
No. Description Weight
CP-35 Control Panel, w/2

zones and
6 lbs (3 7 kg )

1 universal signal
circuit

Rail/Bracket Module
Assembly Kit Enclosure Door Spaces

EK-31 EB-31 ED-31 8
EK-32 EB-32 ED-32 16
EK-33 EB-33 ED-33 24
EK-35 EB-35 ED-35 40



Typical Wiring



Description
The Pyrotronics Power Supply Model PS-35 is a stepdown
transformer and bridge designed for use with Control Panel
Model CP-35 or to provide additional DC Power for Audible
Devices.

The units, which are modularized for System 3 enclosure
mounting, are of deadfront construction and contain terminal
strips, a circuit breaker with a reset switch on the AC input,
protection fuses on the DC output, and a receptacle for
jumper plug connection directly into the Control Panel, Model
CP-35.

The PS-35 occupies three module positions within the
System 3 enclosures.

Operation

The Model PS-35 provides a rectified, full wave 24 Vdc output
from an input supply of 120 Vac, 50/60 Hz. The input consists
of a main power phase and a trouble phase, each separately
fused and a common neutral.  The 24 volt full wave output is
rated at 10 amps DC, full load. When the PS-35 is used to
power the control panel system, the second output (terminals
5 & 6, rated at 24 Vdc 2 amps) is used to power modules
internally housed and wired within the control unit enclosure.
Surge protection is provided across both the input phases as
well as the DC output.

Note:  When an additional PS-35 Power Supply is used for
additional audible device power in a CP-35 controlled system
with emergency power, a Transfer Module TC-30U is required to
supply emergency power to the audible signal circuit.

Architect's Specifications

The power supply for the alarm system shall be a Pyrotronics
Model PS-35. The unit shall be Underwriters Laboratories Inc.
listed.

The unit shall provide a full wave rectified 24 Vdc output rated at
10 amps full load. The PS-35 shall be capable of powering 100
detection zones (50 Model ZU-35 Zone Modules and 4 fully
loaded Alarm Extender Modules Model AE-30U simultaneously).

The rated output which shall be completely fused, shall be
provided at a plug receptacle. A second output (terminals 5 & 6,
rated at 24 Vdc 2 amps) is used to power modules internally
housed and wired within the control unit enclosure.

The power supply shall be of deadfront construction and housed
in a steel enclosure compatible with the modularized alarm
system. Externally mounted 120 Vac/24 Vdc transformers shall
not meet the intent of this specification.



Electrical Information

Power Requirement: 120 Vac, 50/60 Hz, three wire.
PS-35 3.5A MAX

The Model PS-35 plus the CP-35 Control Panel occupy space
normally taken by 8 modules. The power supply for the CP-35
must be mounted in the upper right-hand position of a System
3 enclosure. This should be considered when sizing the
enclosure.

Additional power supplies, if required, are mounted adjacent to
the modules to be powered by them.

TYPICAL WIRING

Model Shipping
No. Description Weight

PS-35 Power Supply 16 Ibs. (8.3 kg.)



Description:
The Time Limit Module, Model TL-30U is designed to provide
a controlled time interval from 6 second up to 1 0 minutes,
after which either a signal circuit is activated, (such as a
municipal alarm) or a signal circuit is deactivated (such as
alarm bells). The module is also capable of repeating the
above operational sequence when a subsequent alarm signal
is received in a system utilizing the Subsequent Alarm
Feature.
The module, which is of solid state circuitry, is normally
passive, drawing no power until an alarm signal is received.
When this occurs, a binary counter is activated to control
precisely, the length of the desired time limit before continuing
the pre-programmed sequence of system operation. This
sequence could be for silencing audible alarm devices so that
the system could receive and annunciate subsequent alarms.
An alternate use would be the sending of an alarm to
municipal headquarters if the alarm source had not been
checked or controlled, or, it could involve the actuation of an
extinguishing system.
This time interval is available in two ranges as follows:
a) 6 second to 20 seconds
b) 30 seconds to 1 0 minutes
Standard units are preset for a 5 minute, time-out sequence,
but can be changed by field adjustment.
Note: Underwriters Laboratories Inc. standards require that
when time limit cutoffs are used with audible devices, they
shall operate no less than 3 minutes and no more than 10
minutes.

The module contains a red LED indicator lamp which is
illuminated at the end of the timing period. This lamp will remain
on until the module has been reset.
The Model TL-30U module is placement supervised, providing a
system trouble signal upon removal from the system.
The unit is Underwriters Laboratories Inc. listed.
Architect's Specifications
Capability for precise time control of an output signal either by
delaying actuation or stopping actuation shall be provided by a
Pyrotronics Time Limit Module, Model TL-30U. This module shall
be system interconnected by aten-wire jumper plug and harness
assembly, and shall be operable with the system main control
panel.
The time in/time out duration period shall be capable of being set
at any precise interval between the time frames of 6 second to 20
seconds, and 30 seconds to 1 0 minutes. This interval shall be
controlled by a solid state 1 4-stage binary counter contained in
the solid state circuitry of the module. At the end of the time
interval, a red LED indicator lamp shall indicate completion of the
time cycle, after which a subsequent alarm can be received and
processed in an identical manner.  The module shall be reset
from the main control panel.  The Model TL-30U shall be
Underwriters Laboratories Inc.  listed.



Ordering Information Electrical Information
Current Requirement:  Normal - None

Operated - 45 mA

Typical Wiring

Model No. Description Shipping
Wt. Lbs.

TL-30U Time Limit Module, 1
6-second, time-out



Description

ZU-35 The Pyrotronics Dual Zone Module Model ZU-35, is
designed to provide two independent initiating circuits. Up to
thirty standard Pyrotronics ionization and photoelectric
detectors or flame detectors (except model DP-4 and DF-1
detectors) as well as any quantity of shorting type contact
devices such as manual stations and thermal detectors also
can be accommodated and intermixed on each initiating
circuit.

Screw Terminals are provided for each circuit, in either NFPA
styles A and B capability (2 wire configuration) or styles A, B
and D capability (4 wire configuration).

ZU-35DS In addition to all the same features of the ZU-35,
each zone is provided with a disconnect switch which will
disable the zone when activated. This action will cause a zone
trouble and a system trouble signal until the switch is returned
to normal.

ZU-35TS The ZU-35TS is furnished with a 3 position
momentary contact test switch for each zone. The normal
switch position is in the center and one side position will test
the zone trouble signal and the other will test a zone alarm
signal. This is a requirement for US Coast Guard approval for
use on marine systems, and the module is Coast Guard
approved.

Operation

Upon operation of a detector or shorting type device installed
on the initiating circuit, the system will lock into an alarm
condition, initiating the start of the sequential functions
designed into the system. These functions may be sounding

audible devices, operating alarm transmitters, closing doors,
shutting down fans and equipment, recalling elevators, and other
such functions required for life and property safety.  In addition to
the system alarm, a red Alarm LED, on the face of the dual zone
module, for that particular detection circuit, will be illuminated. A
trouble on either detection circuit will be similarly annunciated
with a yellow LED for each circuit.

The module supplies a current limited output signal for the circuit
in alarm providing for activation of supplementary modules or
annunciators.

The dual zone module occupies one module space in the System
3 rail structure and is interconnected via a ten-pin plug and
harness assembly.

The Dual Zone Module Model ZU-35/DS/TS are Underwriters
Laboratories Inc. Listed.

Architects Specifications

Dual initiating circuit line monitoring shall be provided by a
Pyrotronics Dual Zone Module, Model ZU-35, ZU-35DS or ZU-
35TS. This module shall be system interconnected by a ten-pin
plug and harness and shall be operable with the main control
panel.

Each zone circuit shall accommodate up to thirty current model
Pyrotronics detectors (except for models DP-4 and DF-3 which
are limited to 20 and 5 respectively). Any quantity of shorting
type contact devices such as thermals and manual stations can
also be inter-



mixed on a zone circuit. Each detection circuit shall consist of
either NFPA styles A and B capability (2 wire configuration) or
styles A, B, and D (4 wire configuration).
Upon operation of any initiating device installed in the circuit,
the
system shall lock into alarm and the red LED alarm indicating
device (one for each circuit) mounted on the face of the
module shall illuminate. A yellow LED Trouble indicator (one
for each circuit) also on the face of the module shall illuminate
should a break occur in the initiating circuit wiring, initiating
circuit wiring leak current excessively to ground, or a detector
be removed from the circuit.

Receipt of alarm conditions shall have priority over trouble
and shall be annunciated over any trouble conditions.

All LED indicators shall be lamp tested from the system
control panel.

The Model ZU-35, ZU-35DS or ZU-35TS shall be placement
supervised and shall be Underwriters Laboratories Inc. listed.

Electrical Information
Current Requirement:  Supervisory- 9 ma

Alarm - 110 ma/Circuit Ionization
200 ma/Circuit Shorting

Ordering Information

Shipping
Model

No.
Description Wt. Lbs.

ZU-35 Dual Zone Module 1 lb. (.45 kg.)
ZU-35DS Dual Zone Module with On-

Off
1 lb. (.45 kg.)

Zone Disconnect Switch.
ZU-35TS Same except w/momentary 1 Ib. (.45 kg.)

trouble & alarm test switches.
U.S.C.G. approved
.



Description
The Supplementary Relay Module, Model SR-32 is designed to
activate or de-activate, as desired, external devices such as
door releases, fan shut-down, extinguishing system release,
audible alarms, etc. Actuation of the unit may come from the
system control panel, a ZN or ZU Zone Module, an SM
Switching Module, or any other module with appropriate signal
output.

The module is fitted with six (6) independent, 24 Vdc relays,
each of which provides a set of double pole, double throw
(DPDT) contacts rated 3 amp. 120 Vac or 30 Vdc each.  Power
to operate the relays is provided from the 24 Vdc system power
supply.

Actuation of each relay is from a high resistance transistor input
circuit, requiring a high going dc signal from between 12 and 24
volts above system common. All terminals are of the clamp
type, accommodating 2 wires of up to 12 gauge.  The Model SR-
32 occupies 2 standard module positions and is Underwriters
Laboratories Inc. listed.

Architect's Specifications

For the control of external devices, there shall be provided a
Pyrotronics Supplementary Relay Module, Model SR-32.  This
module shall contain six (6) independent 24 Vdc relays, fitted
with DPDT contacts with a rating of 3 amp. 120 Vac or 30 Vdc
each. Power to operate the relays shall be 24 Vdc furnished by
the system power supply.

A separate terminal shall be provided for individual activation of
each relay. All terminals shall be of the clamp type which shall
accommodate 2 wires of up to #12 gauge. Therefore, no spade
type, ring type, or special connectors shall be required to connect
2 wires to each input (activating) or output (contacts) terminals.
The unit shall be Underwriters Laboratories Inc. listed.



Electrical Information
Current Requirement:  Relays de-energized - None

Relays energized - 45 ma each

Ordering Information

Typical Wiring

Shipping
Model

No.
Description Weight

SR-32 Supplementary Relay 3 lb. (1.4 kg)





Architects Specifications

Battery charging capability shall be provided by a
Pyrotronics Battery Charger/Transfer Module, Model
BC-35, and when necessary with a Battery Extender
Module, Model BE-35.
These modules shall be system interconnected by a
harness assembly and designed for use with 24 Vdc
audible signals. Capability shall be provided to recharge
sealed lead acid or sealed nickel cadmium battteries to
their full capacity.

The BC-35/BE-35 combination for proper battery
capacity is as follows: (select one)

Battery Capacity Modules Used
A 4.5 to 25 AH BC-35
B 26 to 55 AH BC-35 and one BE-35
C 56 to 75 AH BC-35 and two BE-35's
D 76 to 100 AH BC-35 and three BE-35's

Loss of main operating power to the system shall auto-
matically cause the system to transfer to battery power.
After main power has been restored and the emergency
batteries have been fully recharged, the system shall
continue to float charge the batteries.  The module shall
be fitted with a fuse to protect against the battery
overcurrent and accidental reversal of polarity.

The battery shall be protected against overcharge and
deep discharge. Failure of the charging system shall be
identified by an indicator on the primary charging
module, BC-35, and also by a system trouble, if AC
power is functioning.  The Models BC-35 and BE-35
shall be placement supervised and shall be Underwriters
Laboratories Inc. Iisted.

Electrical Information
Normal Operating Current: BC-35, 46 ma

BE-35, 2 ma
(Excluding charging current)

Ordering Information

Model No. Description Shipping Weight
BC-35 BatteryCharger/Transfer 31bs. (1.4kg.)

Module
BE-35 Battery Extender Module 1lb. (.45kg.)

Typical Wiring





Description
The Pyrotronics battery supply modules are designed to
provide 24 volt emergency standby power to operate a
System 3 Universal Control during failure of the normal
commercial power source.
Pyrotronics offers 2 battery module options. Battery
module option 1 contains two (2) sealed lead acid re-
chargeable batteries (1 2 volts each) model BT-33 that
provide 5.O ampere hours of energy and the model BK-
33 chassis and bracket assembly.
Battery option 2 contains four (4) sealed lead acid re
chargeable batteries (6 volts each) model BT-34 that
provide 10 ampere hours of energy and the model BK-
33 chassis and bracket assembly.
Both batteries are especially suited to high discharge
currents.  They are also suited for long term power when
used with the proper charging circuits. Terminals are
provided for connecting both battery module options to
battery charger model BC-35 and the meter module
model MM-35.
The BT-33/BK-33 and the BT-34/BK-33 combination
occupies 3 standard module spaces and must occupy 3
of the center 4 module positions in the lowest module
row of the enclosure.  The BT-33, BK-33 battery module
combination and the BT-34, BK-33 battery module
combination are UL listed.

Engineering/Architect Specification

To supply standby power to the system there shall be a
Pyrotronics battery module. This module shall consist of
a 24 volt sealed lead acid battery system of either the
gelled electrolyte type or starved electrolyte type rated
at (insert 5 or 10) ampere hours at a 20 hour discharge
rate.
The module shall be complete with support bracketing
and screw type terminals and shall be installed on the
same standard enclosure that houses the control panel
and operating modules.
The battery module shall be the Pyrotronics model BT-
33 battery pack and the model BK-33 battery bracket for
5 ampere hour requirements or the Pyrotronics model
BT-34 battery pack and model BK-33 for 10 ampere
hour requirements.

Electrical Characteristics

BT-33 BT-34
Normal Voltage 24V 24V

*Nominal Capacity 5.OAH 10.OAH

*20/Hour Rate

Ordering Information

Model Description Shipping Weight
BT-33 24V, 5.0 ampere hour battery pack 10 Ibs. (4.5Kg)
BT-34 24V, 1 0.0 ampere hour battery pack 15 Ibs. (6.8 Kg)
BK-33 Battery bracket for either of the above   2 Ibs. (.9Kg)

NOTICE:  The use of other than Pyrotronics detectors and bases with Pyrotronics control equipment will be considered a misapplication of Pyrotronics
equipment and as such void all warranties either expressed or implied with regards to loss, damage. liabilities and/or service problems.
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Description

Description
The Pyrotronics Enclosures, are designed to
accommodate System 3 control panels, input and output
modules, and all power supplies utilized in the system.
They can be either surface or flush mounted.
Each enclosure consists of a back box and door cover
assembly fabricated of heavy gauge sheet steel. The
back box, which is finished in a black baked vinyl, is
designed for mounting the "Z" brackets and "U" channel
supports on which are mounted the controls, modules,
and power supplies.
The door cover, which is attractively contrasted in
medium blue vinyl is mounted with a sag resistant, steel
piano hinge and is fifted with a key locking arrangement.
Left hand or right hand mounting can be made on all
enclosures as desired.
Each door cover contains a full-width horizontal viewing
slots, to permit visual identification of each row of
modules and control panel for the various functions
served by the system.  The inside of the door cover is
fitted with brackets to accommodate blank face plates to
cover those positions in the back box not occupied by
the control panel, modules, or batteries.
Pyrotronics enclosures are shipped unassembled (back
box and door cover) to facilitate installation.  The
prewired system controls, power supply, and operating
modules are shipped assembled on support as one
complete unit and in a ready to install condition. All that
is required is to bolt the complete system assembly in
position in the back box and mount the hinged door
cover assembly.

Pyrotronics CATALOG NUMBER 3325



Ordering Information
Back boxes, door covers, rail/bracket kits with mounting hardware, and semi-flush mounting trim kits are available
separately.  To order, use the following model numbers.

Enclosure Back Box Door Cover Rail/Bracket Kit Mount Trlm Kit

Model Ship. Model Ship. Model Ship. Model Ship.
Number Weight Number Weight Number Weight Number Weight

Ibs. (kg) Ibs. (kg)  Ibs. (kg)  Ibs. (kg)
8 Module  EB-31  13  ED-31  9  EK-31  6  ET-31  6

(5.85) (4.05) (2.7) (2.7)
16 Module  EB-32  21  ED-32  15  EK-32 10  ET-32  7

(9.45)  (6.75) (4.5)  (3.15)
24 Module  EB-33  29  ED-33  21  EK-33 1 4  ET-33  9

(13.05)  (9.45)  (6.3)  (4.05)
40 Module  EB-35  44  ED-35  31  EK-35 1 8  ET-35  1 1

(19.8)  (13.95) (8.1)  (4.95)

Mounting Mode
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Listed below are miscellaneous accessories for use with the
Pyrotronics System 3 Universal Alarm Control.

Model JA - Ten-pin plug and harness assembly for
interconnecting modules and control panels.

Model JS - Supervisory Return harness assembly.

Model JP - Program plug for use with systems not fitted with
emergency power.

Model BP - Blank face plate for insertion in brackets on inside of
enclosure door. The Model BP covers those positions within the
enclosure not occupied by modules or control panels.

Model EL - End-of-Line device mounting plates or assembly to
be mounted on single gang switch boxes, for use with audible
signal circuit or detector circuit.

Shipping Wt.
Model No. Description Lbs. Kg

JA-5 Plug/Harness Assembly, 5' 1 .45
for modules in a row

JA-24 Plug/Harness Assembly, 24" 2 .90
for modules from row to row

JA-48 Plug/Harness Assembly, 48" 2 .90
for modules from row to row

JA-96 Plug/Harness Assembly, 96" 2 .90
for modules from row to row

JS-24 Supervisory Return Harness 1 .45
Assembly, 24"

JS-64 Supervisory Return Harness 1 .45
Assembly, 64"

JS-98 Supervisory Return Harness 1 .45
Assembly, 96"

JP-A  Program Plug (black wire) for AC 1 .45
signaling circuits

JP-D  Program Plug (yellow wire) for DC 1 .45
signaling circuits

BP-30 Blank Face Plate for enclosure 1 .45
EL-30/31 Wall Mounting Plate for End-of-Line 1 .45

Device used on System 3 DC Audible
Circuit or Detector Circuit

EL-32 End-of-Line Device for use with 2 .90
AC Audible Circuit







MOUNTING DATA
The RLP  Panel is completely assembled with screw type
terminals on its printed wiring board to facilitate wiring
connections. The panel is then connected to the switch box with
upper and lower fastening screws. The plate mounting screws
are in such a position that they are hidden by the nameplate
strip after installation.

ARCHITECT'S SPECIFICATIONS

The Remote Lamp Panel for the Pyr-A-Larm system shall be
the Pyr-A-Larm RLP________(insert 4, 8 or 12). The panel
shall be capable of monitoring the condition of the Pyr-A- Larm
DI-2 type detector using 24V lamp directly or using dry contacts
one may indicate zone alarm, system alarm,

trouble, power failure, etc. The RLP panel shall be Underwriters'
Laboratories, Inc. Iisted.

The electrical contractor shall mount the RLP-4 Panel on a 2-
gang, deep switch box; the RLP-8 Panel on a 4-gang, deep
switch box; and the RLP-12 on a 6-gang, deep switch box.  The
wiring between the panel and the system components shall be
#18 AWG thermoplastic fixture wire enclosed in conduit or #18
AWG limited-energy shielded cable without conduit, if permitted
by local building codes. Installation wiring shall be performed as
indicated in system drawings supplied by Pyrotronics.

ORDERING INFORMATION
Model No. Description Shipping Weight

RLP-4 Remote Lamp Panel, 4-position 1 lb.
RLP-8 Remote Lamp Panel, 8-position 1 1/2 Ibs.
RLP-12 Remote Lamp Panel, 12-position 2 lbs.

Optional Lamps (order total quantity needed)

Part No. Description

125-216152 6-volt lamp
125-216153 12-volt lamp
125-216154 24-volt lamp
125-216155 48-volt lamp
125-216156 120-volt lamp

PRINTED IN U.S.A



Introduction
The Pyrotronics Di-3, Di-A3 & DI-B3 fire/smoke detectors
operate on the ionization principle. The detectors respond to the
first traces of fire in the form of visible smoke or invisible
products of combustion. The Di-3, DI-A3 & DI-B3 have been
developed for the wide range of commercial, industrial and
institutional fire detection and extinguishing applications. The Di-
3 and DI-A3 are approved in environments as covered by UL
268. The Dl-A3 and DI-B3 are approved in environments
covered by UL 268A. The DI-B3 must be utilized with a Series 3
air duct housing.

Description

The DI-3 Series detector is a plug-in, ionization detector and is
designed for two wire system operation. The DI-3 is designed
with adjustable sensitivity while the DI-A3 and the DI-B3 have a
fixed sensitivity designed for their individual high air flow
applications.
The Di-3, DI-A3 & DI-B3 consist of self-compensating dual
ionization chamber and a highly stable solid state amplifier
switching circuit. One chamber detects the presence of
combustion products. The second chamber serves as a
reference, to stabilize the detector's sensitivity for changes in
environmental conditions.

 As products of combustion enter the sampling chamber, the
chamber current is reduced producing a voltage change. At the
time the voltage change exceeds the predetermined threshold an
alarm is signaled to the control unit. The detector locks in upon
alarm and must be reset from the control panel.

The sensitivity of the DI-3, DI-A3 & DI-B3 is preset at the factory.
The electrical sensitivity can be monitored in the field using the
Pyrotronics sensitivity tester, Model SCU-3 or test module TM-
13. The sensitivity test jack on the DI-3, DI-A3 & DI-B3 and the
adjustment screw on the DI-3 are accessible from the front of the
detector housing enabling the user to perform all sensitivity
adjustments and tests without removing the detector from its
base.

The detectors utilize a low profile surface mounting base.  Model
DB-3S, which may be attached to either a 4" octagonal or
4”square wiring box-or the audible base Model ADB-3, which
must be attached to a 4" square, deep wiring box. The DB-3S
base and ADB-3 audible base utilizes screw-clamp terminals for
all electrical connections, self-wiping contacts for reliability and
contains provision for an optional concealed locking mechanism
to prevent unauthorized removal of the detector head.



The DI-3 Series ionization detector has been designed to meet
a wide range of system design parameters. The Dt-3 detector is
designed for open area protection in areas with air velocities up
to 300 feet per minute.
DI-A3 is recommended for use in high air velocity applications
such as computer room underfloor areas. The Model DI-A3
contains a specially designed internal chamber cover and a pre-
selected fixed sensitivity setting which provides extremely stable
operation. Model DI-A3 has been UL listed for operation in air
velocities of O to 1200 feet per minute. Since air velocity has an
effect on detector sensitivity and performance, the Dt-A3 should
be used only in applications which meet this established air
velocity range.
The DI-B3 is designed specifically for use with the Pyrotronics
Series 3 Air Duct Housings and like the Dt-A3 contains a
specially designed internal chamber cover and a pre-selected
fixed sensitivity setting. The DI-B3 must be utilized with the
Series 3 Air Duct Housing in air duct applications with air
velocities of 500-4000 FPM.
The DI-3, DI-A3 and DI-B3 are also available for high altitude
applications, (3000 to 8000 above sea level) as model Numbers
DI-3H, DI-A3H and DI-B3H.
The DI-3 and DI-A3 are capable of operating a remote alarm
lamp. Model RL-3, or auxiliary relay, Model RR-3. The Model
RR-3 relay contains one set of double pole, double throw
contacts rated at 120VAC, 2 amp resistive and requires a deep
outlet box when mounted to the DB-3S. The DI-B3 is capable of
utilizing the remote relay as supplied in the Series 3 Air Duct
Housing Model AD-3RI which contains one set of double pole,
double throw contacts rated at 1 25VAC/ 24VDC, 3 amp
resistive.
When multiple detector/relay combinations are used on the
same circuit, the zone module current limit will restrict the
number of guaranteed detector/relay actuations to one per
zone.
The DI-3, Dl-A3, DI-B3, DI-3H, DI-3H and DI-B3H ionization
detectors are Underwriters Laboratories, Inc. listed. The series
are also FM approved.
An FM approved, intrinsically safe Dt-3 is available under Model
DI-31S. The Dt-31S must be utilized with the intrinsically safe
System 3 zone module, Model ZS-30.

Application Data
The Dt-3, DI-A3, Dl-B3, Dt-3H, DI-A3H and DI-B3H detectors
are fully compatible with other Pyrotronics System 3 compatible
detectors and may be intermixed on the same zone circuit. No
more than thirty (30) detectors of any type or combination
(other than thermals or manual stations) may be used on any
one Pyrotronics detector circuit.
This detector is applicable to the 30-foot center spacing (900
sq. ft.) as referred to in the National Fire Protection Association
standard 72E. This spacing, however, is based on ideal
conditions namely, smooth ceiling, no air movement, and no
physical obstructions between the fire source and the detector.
This spacing should be used as a guide or starting point in
detector installation layout. Do not mount detectors in areas
close to ventilating or air conditioning outlets. Exposed joists or
beamed ceilings may also affect safe spacing limitations for
detectors. It is mandatory that engineering judgment be applied
regarding detector location and spacing.
Engineer/Architect Specifications
The ionization smoke detector shall be a dual chamber, plug-in
unit which mounts to a twist/lock base and shall be UL listed.
The smoke detector shall operate on a two wire circuit and shall
contain an alarm indicating LED which will illuminate to signal
actuation of the detector.
DI-A3 The detector shall be specifically designed for use in
ONLY high air velocity applications of between O and 1200 

ft./min. Detector switch are not UL listed for the stated air
velocity range shall not be accepted.

Dl-B3 The detector shall be specifically designed for use in
ONLY air ducts with air velocities between 500-4000 FPM

when used with Pyrotronics Series 3 Air Duct
Housings. Detectors not listed to UL 268A for the
stated air velocity range shall not be accepted.

The detector shall be available in a model that is acceptable for
and UL listed for use in altitudes of 3000-8000 ft. Above sea
level if desired.
Field adjustment* and monitoring of the detector sensitivity shall
be possible without removal of the detector head from its base.
The measurement of detector sensitivity shall provide a discrete
electrical value. Test methods which do not provide an output
signal proportional to smoke concentrations shall not be
considered equal. The base assembly into which the detector is
installed shall be of the twist/lock design with screw-clamp
terminals. The base shall utilize self-wiping contacts for
reliability and shall accept other compatible plug-in detectors. A
security lock shall be installed in those areas where tamper
resistant installation is required as indicated on the drawings.
The detector, or group of detectors, shall require a two-wire
circuit of #18 AWG thermoplastic fixture wire enclosed in
conduit, or #1 8 AWG limited energy shielded cable without
conduit, if permitted by local building codes.
Optional auxiliary DPDT relays and/or remote alarm lamps shall
be installed where indicated.
The detector assembly shall be a Pyrotronics DI-      (insert
number) with DB-3S mounting base, ADB-3 audible base or
Series 3 Air Duct Housing.**
*DI-3, DI-3H only
**DI-B3, DI-B3H only



Typical Wiring

Technical Specifications

Current Requirements: Normal - 100 A (350A peak
surge upon application of power)
Alarm -80ma

Voltage Range: 21 + 3 Vdc + 1 20°F (49°C)
Operating Temperature: + 32°F (0°C) to + 1 00°F (380C)

per UL
Humidity: 0-93% Relative Humidity

Air Velocity: 0-300 ft./min. Model DZ-3
0-1200ft./min. Model DI-A3
500-4000 ft./min. Model DI-B3
(requires airduct housing)

Note: Consult factory for special application requirements.
For Additional Product Information, refer to Pyrotronics DI-3
Technical Bulletin, Part No. 315-082300.

Ordering Information

Shipping Wt.
Model # Description Lbs. Kg.
DI-3 Ionization smoke detector 1 .45
DI-31S Ionization smoke detector 1 .45

(Intrinsically Safe)
DI-3H Ionization smoke detector 1 .45

(High Altitude)
DI-A3 Ionization smoke detector 1 .45

(High Air Velocity)
DI-A3H Ionization smoke detector 1 .45

(High Altitude - High Air
Velocity)

DI-B3 Ionization smoke detector 1 .45
(Duct Use Only)

DE-B3H Ionization smoke detector 1 .45
(High Altitude- Duct Use
Only)

RR-3 Remote Relay (DPDT) 1
RL-3 Remote Alarm Lamp 1 .45
DB-3S Low Profile Mounting Base 1 .45
ADB-3 Audible Base 1 .45
AD-31 Series 3 Air Duct Housing 5 2.25

(See Spec Sheet 6124)
AD-3RI Series 3 Air Duct Housing 6 2.7

w/Remote Relay (See Spec
Sheet 6l24)

SA-31 Series 3, self contained 7 3.15
Air Duct Housing (See Spec
Sheet 61 24)

DB-LK Series 3 Base Locking Kit .5 .22





Introduction
The Pyrotronics Weatherproof and Explosion Proof Thermal
Detectors are of the rate compensation/fixed temperature type
and are designed for use with either standard Pyrotronics
systems or other commercially available fire alarm systems. The
detector element, in all models, is selfrestoring after operation
and is supplied in ratings of 135 °F and 2000F.
The Models DT-135WP, DT-200WP, DT-135EP and DT-200EP
can be used with any fire alarm circuit of any manufacture using
open circuit direct shorting type units.

Contact ratings are 6-125 Vac, 5 amps; 6-25 Vdc, 1 amp; 125
Vdc, 0.5 amps. All Models are Underwriters' Laboratories, Inc.
listed. The DT-135WP and DT-20OWP are UL listed and U.S.
Coast Guard approved as weatherproof.  They are furnished
with leads through a plastic 1/2 " NPT hub that screws into a
standard W.P. junction box cover.  The shell is epoxy coated
and offers strong resistance to corrosive atmosphere. The DT-
135EP and DT-200EP explosion proof models are U.L. Iisted for
Class 1, Groups C and D, Class 11, Groups E,F and G when
installed in a listed explosion proof junction box such as Killark
Series, UL or equal. The EP models should not be installed in
outdoor or other wet locations.
Principle of Operation
Basically, the detector consists of an aluminum tubular shell
containing two curved expansion struts under compression fitted
with a pair of normally open, opposed contact points which are
insulated from the shell. The tubular shell and the struts have a
different coefficient of expansion.

When subjected to a rapid heat rise, the tubular shell expands
and lengthens slightly. At the same time, the interior struts
lengthen but at a slower rate than the shell.  The rapid
lengthening of the shell allows the struts to come together,
thereby closing the contact points and initiating the alarm.
When subjected to a very slow heat rise, the tubular shell and the
interior struts lengthen at approximately the same rate. At the
detectors set temperature point 135 °F or 2000F° the interior
struts are fully extended, thereby closing the contact points and
initiating the alarm.
These thermal detectors, which are shock and corrosion
resistant, respond only to heat so they are suitable for use in
areas where normal conditions would prohibit the use of other
Pyrotronics detectors.
Architect's Specifications
The thermal fire detector shall be a Pyrotronics Model DT-
(insert model number) and shall be of the rate
compensation/fixed temperature type. The detector shall be listed
by Underwriters' Laboratories, Inc.
Note:  The Models DT-    weatherproof or explosion proof thermal
detectors shall be compatible with Pyrotronics ionization
detectors, flame detectors, and manual stations on the same
circuits. There shall be no limit, other than practical
consideration, to the number of thermal detectors which may be
installed in any one circuit.
The installing contractor shall install the detectors with #18 AWG
thermoplastic wire with a 300 volt insulation rating, housed in
threaded conduit.



Mounting Data

The Weatherproof (WP) models screw into the 1/2 " threaded
hole of any approved weatherproof junction box cover plate.

The Explosion proof (EP) models attach to the threaded hub
cover of listed explosion proof junction boxes such as Killark
Series, UL or equal. The EP models should not be installed in
outdoor or other wet locations.

Dimensions



Introduction
The Pyrotronics Series MS-5 Manual Fire Alarm Station have been designed with extreme flexibility in mind to meet a
wide variety of application requirements and operational sequences.
These stations are available with two different operational modes, one being a simple single action function utilizing a
"pull-down" lever; the other comprising a dual action function involving a "push-in" tab, followed by the "pull- down" lever
action.  Each of the above actions may operate electrical contacts to achieve various electrical sequence functions as
desired.
In addition, the Series MS-5 Manual Fire Alarm Stations can be supplied with an optional alarm indicating lamp and/or a
key-operated electrical switch (N.O.  SPST) for operating electrical circuits without manually activating the "push-in" tab
or "pull-down" lever.
The Series MS-5 Manual Fire Alarm Stations are Underwriters Laboratories Inc.  Iisted.
Flexibility of Application
The basic standard model is the single action Model MS-5, which contains one normally open contact.  It is intended for
use with Pyrotronics low voltage systems, but has a rating of 125,Vac/dc for connection to existing fire alarm systems of
other manufacturers.
With the double action station, the optional switch on the first action may be used for supervisory indication of tampering
with the station or for connection to a remote annunciator.  It  may also be used to alarm one zone of a cross-zoned fire
extinguishing system where the main action would alarm the second zone, releasing the extinguishing agent.
The optional lamp may be an alarm lamp for the station, similar to the detector alarm lamp, or it may be energized from
a remote source to indicate a prior alarm that has been received by the system.  It may also indicate that an
extinguishing agent has been released.  The lamp may also be connected to the switch of the first action of a double
action station to aid in discouraging pranksters from pulling the main action lever.



Technical Description
The Pyrotronics Series MS-5 Manual Fire Alarm
Stations are constructed of durable molded
polycarbonate material, matte-finished in red with raised
lettering in white.  The housing for the single action
station accommodates a "pull- down" lever which, when
operated, locks in position after releasing a spring-
loaded contact switch.  Restoring the system to normal
can only be accomplished by opening the cover of the
hinged housing with "an uncommon tool", and then
closing and locking the cover.
The housing for the double action station, in addition to
the above, incorporates a "push-in" tab which must be
operated first, permitting access to the "pull-down" lever.
An additional spring-loaded contact switch which is
released upon operation of the "push-in" tab is available
on Models MS-512C, MS-513C, MS-514C, MS-517C
and MS-518.  Resetting of the station is as described
above with the uncommon tool.
If desired, the stations can be supplied with a 24V alarm
indicating lamp and/or a key-operated switch for special
operating functions as necessary.
All models are fitted with screw-type terminals for
system interconnection.  Provision is made for surface
or semi- flush mounting to conduit boxes.
Architect's Specifications
The manual fire alarm station shall be a Pyrotronics
Model (See chart for number) with Underwriters

Laboratories Inc.  listing.
Single Action Model
The single action station, which shall be of the non-code
type, shall consist of a molded housing fitted with a
"pull- down" lever, which, when operated, locks in
position after releasing a spring-loaded contact switch to
effect activation of the alarm circuit.
Double Action Model
The double action station, which shall be of the non-
code type, shall consist of a molded housing, fitted with
a “pull- down" lever and a “push-in" tab.  It shall be
necessary to operate the 'push-in" tab first to provide
access to the "pull- down" lever, which, when operated,
locks in position after releasing a spring-loaded contact
switch to effect actuation of the alarm circuit.
The body of the manual station shall be hinged to a
back- plate assembly to which it is locked with an allen
head screw.  Resetting the station after operation shall
require opening the station momentarily, and then
locking the body to the back-plate.  Provision shall be
made for surface or semi-flush mounting to conduit
boxes.
The manual station shall also be fitted with an alarm
lamp, and a key-operated switch to achieve the
electrical sequence functions as desired.

Accessories
Model No. Description Shipping Wt.
MC-56 Surface Mounting Box 2 1/2lbs.  (1.1 Kg)
500-620490 Locking Too] Package

(Contains 2 tools)
1/2 lb.  (.2 Kg)

Ordering and Electrical Information



Description
Audible Devices for use with Pyrotronics Systems are avail- able in a variety of models.  Single stroke and vibrating
polarized bells can be supplied in 6" and 1 0" sizes.  In addition, polarized, single stroke and vibrating chimes are also
available.  AlI bells and chimes can be supplied for 24 Vdc or 11 5  Vac applications.
The use of polarized devices permits circuit supervision utilizing the exclusive Pyrotronics Supervised ac Bell Circuit
(Patent No.  3521276).  This circuit is unique in that it employs no voltage limiting resistors; therefore the number of
devices on an audible circuit may be increased or decreased at any time without making resistor adjustments.
Pyrotronics Low Voltage Systems can accommodate either ac or dc devices depending on the type of Control Panel or
Control Module incorporated in the system design.
These audible devices are designed to use a common basic mechanism with different size gongs and chimes.  They re-
present a new high efficiency, attractiveness and effective signaling.
All bells and chimes mount on a standard 4" square outlet box.  Adapter plates for other mountings are available. Ail
audible devices are UL listed.
Electrical Information
Current requirements:

Vibrating Single Stroke
24 Vdc devices - .070 amp .36 amp
115 Vac devices- .042 amp .14 amp

Architect's Specifications
The audible device(s) shall be Pyrotronics Model (insert model number).  The device shall be of the (insert single-stroke
or vibrating) polarized type for operation on ---------- (insert 24 Vdc or 1 15 Vac) audible circuit supply. The device shall
be fully enclosed, heavy duty, and of modular design and shall be Underwriters Laboratories Inc.  Iisted.
Accessories

Model
No. Description

CCP-1 Conduit Wall Plate
WBK-2 Weatherproof Box, 1/2" Tapped
BGD-2 Grill Guard
EL-2 End-of-line device, Low Voltage
EL-31 End-of-line device, System 3 dc circuits
EL-32 End-of-line device, System 3 ac circuits



Ordering Information

Single 115 24 db's Shipping
Model No.           Description            Vibrating            Stroke           Vac                Vdc              at 10 Ft.                Weight
BAC-6 6" Bell X X 95 3 lb (1.4 kg)
BAS-6 6" Bell  X X 95 3 lb (1.4 kg)
BDC-624 6" Bell X X 87 3 lb (1.4 kg)
BDS-624 6" Bell X X 87 3 lb (1.4 kg)
BAC-10 10" Bell X X 102 6 lb (2.7 kg)
BAS-10 10" Bell X X 102 6 lb (2.7kg)
BDC-1024 10" Bell X X 92 6 lb (2.7 kg)
BDS-1024 10" Bell  X X 92 6 lb (2.7 kg)
CAC-120 Chime X X 82 2.5 lb (1.1 kg)
CAS-120 Chime X X 82 2.5 lb (1.1 kg)
CDC-24 Chime X X 80 2.5 lb (1.1 kg)
CDS-24 Chime X X 80 2.5 lb (1.1 kg)

Mounting Details

Pyrotronics 1/88 March, 1985
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RECOMMENDED SPARE PARTS

HILLER REFERENCE NO.  JG-2255

FIRE DETECTION SYSTEM FOR US ARMY LARGE TUG

____________________________________________________________________________________________
ITEM  QTY. MANUFACTURER DESCRIPTION  MODEL #  UNIT

PRICE
_____________________________________________________________________________________________
01 2 Pyrotronics Ionization Smoke

Detector D1-3 $92.00

02 1 Pyrotronics Thermal Detector
135 Degree F.  WP DT-135WP 50.00

03 5 2 AMP Fuse 3AG-2 2.00

04 5 15 AMP Fuse 3AG-15 2.00

05 5 2 AMP Fuse AGX-2 2.00

06 2 End Line Capacitor 100-115588 5.00
50MFD50VDC

07 1 End Line Resistor
5.6KOHM1/2WATT 5% RC-20 2.00

MARCH 1989
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INTRODUCTION

The following Manual is intended to be used by Personnel responsible for operation, general periodic maintenance,
service and repair of the Fire Suppression System.  Whenever you undertake to inspect, test maintain or service this
System, always keep in mind that you are accepting responsibility for -the safety of people's lives and protection of
property, and equipment.  This equiprnent is designed and manufactured to meet the highest requirements.  However,  if
this equipment is not maintained properly, it may not be capable of doing the job it is intended to do.





HALON 1301

HALON 1301 fire extinguishing systems are used for controlling and extinguishing Class A(Cellulosic material), Class B
(flammable liquids and gases), and Class C (electrical) fires where a clean extinguishing agent is required.  The require-
ments for a clean agent, which leaves no residue after the fire is extinguished, is particularly applicable to high value
areas where the fire protected material is susceptible to agent damage.

The Halon 1301 vapor has a low level of toxicity.  Based on Underwriter's Laboratories tests with animals, the agent is
classified as Group 6, which is the least toxic classification of life hazard for concentrations up to 20%. In order-to
provide adequate safety factors, systems used in normally occupied areas are limited to design concentrations of 10%,
and may exceed 7% only when the protected area can be evacuated within one minute.

However, when the vapors are exposed to flame or hot surfaces above 9000F, halogen acids and free halogens are
created as products of decomposition; These products create a greater potential toxicity problem than the vapors; the
level of toxicity is dependent on the area or energy of the flames (or hot surfaces), the concentration of the Halon vapor,
the time-period that the vapors are exposed to the flame (or hot surfaces), and the, volume of the hazard.  These factors
are considered in the design of systems for occupied areas.  The most important consideration is a rapid discharge of
systems for occupied areas.  The decomposition products have a characteristic sharp, acrid odor, even in minute
concentrations of only a few parts per million.  This odo provides a built-in warning system.

If it is necessary for a person to enter a fire exposed space before it is thoroughly ventilated, he may do so by using a
fresh air mask or other self- contained breathing apparatus.  Do not use a filter type of mask or canister gas mask when
entering a Halon gas saturated area.  Suitable safeguards providing prompt evacuation and preventing entry into
exposed areas and safety items such as warning signs, discharge alarms and self-contained breathing apparatus shall be
inspected periodically.
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The affects of exposure to Halon 1301 may persist for a short period of time following exposure; however, recovery may
be expected to be rapid and complete. Halon 1301 would not be expected to accumulate in the body even with repeated
exposures.  Anyone suffering from the toxic affects of Halon 1301 vapors should immediately move or be moved to fresh
air..  Call a physician in treating persons suffering toxic affects due to exposure to this agent, the use of epinephrine
(adrenaline) and similar drugs must be avoided because they may produce cardiac arrphythmias, including ventricular
fibrillation.

The Halon 1301 agent is stored, in liquid form, in steel cylinders under nitrogen pressure of 360 pounds per square inch
at 70 º F.  The contents are retained within the cylinder by a discharge control valve assembly.  The operating principle of
this valve is to use the pressure within the cylinder to affect release of the halogen agent.  When the control head(s)
operate, the pilot check of the discharge control valve is unseated providing a gas escape route of atmosphere. This
causes a pressure drop in the chamber above the pressure balanced valve piston causing the piston to unseat and
discharge the cylinder contents.

The solenoid valve control is used to activate the discharge control valve by providing a pressure escape route to
atmosphere.  This causes a pressure drop in the chamber above the pressure balanced valve piston, causing the piston
to unseat and discharge the cylinder contents.

The nozzles are designed to distribute the halon agent at a metered rate, smoothly and evenly in a fan-shaped pattern.
Nozzles are designed as straight fan nozzles or split fan nozzles; and, the nozzle type is selected for use in accordance
with the installation.  A straight fan nozzle is used when the nozzle is mounted on or adjacent to a wall to provide a single
180º for agent distribution pattern at- right angles to the nozzle.  The split fan nozzle is used when the nozzle is installed
in the center of the fire hazard area to provide 360 º fan agent distribution pattern.

The burst disc is installed in the discharge control valve as a safety device preventing over-pressurizing the cylinder.
The burst disc is designed to rupture between 750 to 900 PSIG at 70 º F.
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When ruptured by over-pressure, the ruptured disc provides an outlet to atmosphere through the disc retainer.

The pressure gauge is used to indicate pressure within the cylinder.





OPERATION

ENGINE ROOM &-AUX.  MACHINERY ROOM NO.  1

GENERAL:
This Halon 1301 Fire Suppression System is operated by manual means only.  If a fire is discovered, do not delay in
manually operating the system.  The effectiveness of Halon 1301 Agent is significantly increased by controlling the fire in
its early stages.

WARNING:
Alert and evacuate personnel from fire hazard area immediately on detection of fire and where possible prior to actuation
of system.

MANUAL OPERATION:
REMOTE:
Remote manual fire suppression system operation is performed as follows:

1.   Proceed to location of remote control pull boxes marked for " HAZARD AFIRE".

A) Break glass and pull handle of Valve Control Pull Box.

B) Immediately break glass and pull handle of Cylinder Control Pull Box.

Alarm sounds 60 seconds prior to gas discharge, warning personnel to evacuate space.

LOCAL:
Local manual fire suppression system operation is performed as follows:

1.   Proceed to agent supply cylinder assembly(s) marked for "HAZARD AFIRE".

A) Open Control Valve by removing locking pin and operating lever of control head mounted on Control
Valve.

B) Discharge cylinder(s) by removing looking pin and operating lever of control head mounted on Control
Cylinder(s).

C) If desired, discharge delay may be by-passed by removing looking pin and operating lever of control head
mounted on Discharge Delay.



CAUTION:
Do not enter hazard area in which fire has been extinguished with an open flame or lighted cigarette as the possible
presence of inflammable vapors may cause re-ignition or explosion.

For deep seated hazards, the hazard space should be kept tightly closed for 30 to 60 minutes after discharge of the
Halon 1301 Agent. Be sure fire is completely extinguished before ventilating area. Before permitting anyone to enter the
space, ventilate area thoroughly or insure self-contained breathing apparatus is being used.



OPERATION

PAINT LOCKER

GENERAL:
This Halon 1301 Fire Suppression System is operated by manual means only.  If a fire is discovered, do not delay in
manually operating the system.  The effectiveness of Halon 1301 Agent is significantly increased by controlling the fire in
its early stages.

WARNING:
Alert and evacuate personnel from fire hazard area immediately on detection of fire and where possible prior to actuation
of system.

MANUAL OPERATION:
REMOTE:
Remote manual fire suppression system operation is performed as follows:

1.   Proceed to location of remote Cylinder Control Pull Box marked for "HAZARD AFIRE".

A) Break glass  and pull handle of Cylinder Control Pull  Box.

Alarm sounds 25 seconds prior to gas discharge, warning personnel to evacuate space.

LOCAL:
Local manual fire suppression system operation is performed as follows:

1.   Proceed to agent supply cylinder assembly(s) marked for "HAZARD AFIRE".

A) Discharge cylinder(s) by removing locking pin and operating lever of control head mounted on Control
Cylinder(s).

B) If desired, discharge delay may be by-passed by removing locking pin and operating lever of control head
mounted on Discharge Delay.



CAUTION:
Do not enter hazard area in which fire has been extinguished with an open flame or lighted cigarette as the possible
presence of inflammable vapors may cause re-ignition or explosion.

For deep seated hazards, the hazard space should be kept tightly closed for 30 to 60 minutes after discharge of the
Halon 1301 Agent.  Be sure fire is completely extinguished before ventilating area.  Before permitting anyone to enter the
space, ventilate area thoroughly or insure self-contained breathing  apparatus is being used.



MAINTENANCE

PERIODIC INSPECTION

The fire extinguishing system requires ordinary care to ensure efficient operation at all tines.  However, periodic
inspections should be made to determine the exact condition of the system equipment.

MONTHLY

Make a general inspection survey of the system components and their immediate vicinity to ensure that accidental
damage to equipment has not occurred and that no obstructions to the operation of the system or system distribution of
agent are not present.  Ensure that egress to the extinguisher assembly and all control pull boxes are unobstructed.
Check extinguisher assembly pressure gauges for proper operating pressure.

SEMI-ANNUALLY

Check all agent supply cylinder pressure gauges for proper operating pressure. Check extinguisher assembly for proper
charged weight.  If charge weight or pressure has decreased, a pressure leak is apparent.  Forward charged extinguisher
assembly with control head removed, to a-service facility when .,eight loss is in excess of 5% or a loss in pressure
(adjusted for temperature)-is more than 10 percent.

SERVICE

Fire extinguishing system service consists of the removal of an expended extinguisher assembly from the fire
extinguishing system, recharge of the extinguisher assembly by a qualified agent and installation of the recharged
extinguisher assembly into the system.

MAINTENANCE

System maintenance is performed as a result of periodic inspection, service requirement or system operation.  To
perform system maintenance, a maintenance contract with a qualified and approved service agency is recommended.





WALTER KIDDE HALON 1301 EVALUATION SYSTEM                                        PAGE  NO.  1
(Version 2.1)

PREPARED FOR: R.E.  DERECKTOR OF R.I., INC.
BY: HILLER SYSTEMS, INC.

HAZARD: ENGINE ROOM & AUX.  MACHINERY RM.  NO.  1
DATE: 07/11/89
FILE: JG2254A

SYSTEM SPECIFICATIONS

VOLUME OF HAZARD 25023.00 CU.  FT.
MINIMUM OPERATING TEMPERATURE 32 F
MAXIMUM OPERATING TEMPERATURE 150 F
TOTAL WEIGHT REQUIREMENT AT MIN.  TEMP. 676.00 LBS
DURATION OF LIQUID PHASE DISCHARGE 10.00 SECS
CONCENTRATION AT END OF DISCHARGE AT MIN.  TEMP. 6.01 %
CONCENTRATION AT END OF DISCHARGE AT MAX.  TEMP. 7.41 %

CYLINDER PRESSURE 360 PSIG
CYLINDER SIZE 350 LBS
NUMBER OF CYLINDERS 2
HALON WEIGHT PER CYLINDER 338.00 LBS
CYLINDER FILL DENSITY 67.60 LBS/CU.FT.
AVERAGE CYLINDER PRESSURE 230.93 PSIG

PIPE SCHEDULE 40
FITTING TYPE Weld
TOTAL LIQUID FLOW RATE 62.54 LBS/SEC
(Based on the liquid phase of the discharge only, per NFPA 1 2A)

PERCENT AGENT IN PIPE 29.74 %
TOTAL PIPE VOLUME 3.428 CU.FT.



WALTER KIDDE HALON 1301 EVALUATION SYSTEM PAGE NO.  2
(Version 2.1)

PREPARED FOR: R.E.  DERECKTOR OF R.I., INC.
BY: HILLER SYSTEMS, INC.

HAZARD: ENGINE ROOM & AUX.  MACHINERY RM.  NO.  1
DATE: 07/11/89
FILE: JG2254A

PIPE INPUT SPECIFICATIONS

FROM-TO NEW HAZ? NPS K L DH TT ST EL SV CV MISC.

4 3 Y 2.000 .500 .1 .0 0 0 0 0 0 49.9
3 2 N 3.000 .500 2.0 .0 0 1 1 0 0 0
2 1 N 3.000 1.000 .8 .0 1 0 0 0 0 0
1 2 N 3.000 1.000 33.5 2.2 0 0 5 0 0 0
2 3 Y 2.500 .640 27.5 -.8 0 1 3 0 0 0
2 401 Y 2.000 .360 3.3 .0 0 2 0 0 0 0
3 402 Y 2.000 .360 2.6 .0 0 2 1 0 0 0
3 403 Y 2.000 .280 22.0 .8 0 2 1 0 0 0



WALTER KIDDE HALON 1301 EVALUATION SYSTEM PAGE  PAGE NO. 3
(Version 2.1)

PREPARED FOR: R.E.  DERECKTOR OF R.I., INC.
BY: HILLER SYSTEMS, INC.

HAZARD: ENGINE ROOM & AUX.  MACHINERY RM.  NO.  1
DATE: 07/11/89
FILE: JG2254A

PIPE INPUT SPECIFICATIONS

PIPE NEW PIPE EQUIV. PIPE *FLOW STATIC FLUID
SECTION HAZRD? LENGTH LENGTH SIZE RATE PRESSURE DENSITY

   FROM-TO FT. FT. IN. LBS/SEC PSI LBS/CUFT

4 3 Y .1 50.0 2 31.27 212 66.2
3 2 N 2.0 16.3 3 31.27 214 66.9
2 1 N .8 4.1 3 62.54 211 65.4
1 2 N 33.5 54.0 3 62.54 200 59.5
2 3 Y 27.5 45.6 2-1/2 40.46 184 51.4
2 401 Y 3.3 17.1 2 22.08 198 58.2
3 402 Y 2.6 19.2 2 22.54 181 49.8
3 403 Y 22.0 38.6 2 17.93 180 49.5

* NOTE:  For flow splits into separate hazards, flow rates are corrected to compensate for initial vapor time.



WALTER KIDDE HALON 1301 EVALUATION SYSTEM PAGE  PAGE NO.  4
(Version 2.1)

PREPARED FOR: R.E.  DERECKTOR OF R.I., INC.
BY: HILLER SYSTEMS, INC.

HAZARD: ENGINE ROOM & AUX.  MACHINERY RM.  NO.  1
DATE: 07/11/89
FILE: JG2254A

NOZZLE REQUIREMENTS

NOZZLE NEW *PIPE CALC. NOZZLE *PIPE NOZZLE
NUMBER HAZRD? SIZE KNOZZLE ORIFICE THREAD PART

IN. IN. IN. IN. NUMBER

401 Y 2 1.068 1.063 1-1/4 39341063
402 Y 2 1.144 1.141 1-1/2 39351141
403 Y 2 1.025 1.031 1-1/4 39341031

* NOTE: If pipe size and pipe thread differ, an adapter is required.



WALTER KIDDE HALON 1301 EVALUATION SYSTEM PAGE  PAGE NO.  5
(Version 2.1)

PREPARED FOR: R.E.  DERECKTOR OF R.I., INC.
BY: HILLER SYSTEMS, INC.

HAZARD: ENGINE ROOM & AUX.  MACHINERY RM.  NO.  1
DATE: 07/11/89
FILE: JG2254A

PIPE AND FITTING SUMMARY

(FOR ESTIMATING PURPOSES ONLY)

PIPE TOTAL UNIT TOTAL CHECK STOP
SIZE LENGTH WEIGHT WEIGHT TEE  ELBOW VALVE VALVE
IN. FT. LBS LBS

2 28.00 3.-652 102.26 0 2 0 0
2-1/2 27.5 5.790 159.23 1 3 0 0

3 36 7.580 275.15 3 6 0 0

NOTE:  Tee listed with size of largest port.  For other port sizes refer to Table of pipe layout specifications.





WALTER KIDDE HALON 1301 EVALUATION SYSTEM PAGE PAGE NO.  1
(Version 2.1)

PREPARED FOR: R.E.  DERECKTOR OF R.I., INC.
BY: HILLER SYSTEMS, INC.

HAZARD: PAINT LOCKER
DATE: 07/11/89
FILE: JG2254B

SYSTEM SPECIFICATIONS

VOLUME OF HAZARD 384.00 CU.FT.
MINIMUM OPERATING TEMPERATURE 1 F
MAXIMUM OPERATING TEMPERATURE 150 F
TOTAL WEIGHT REQUIREMENT AT MIN.  TEMP. 12.00 LBS
DURATION OF LIQUID PHASE DISCHARGE 8.50 SECS
CONCENTRATION AT END OF DISCHARGE AT MIN.  TEMP. 6.46 %
CONCENTRATION AT END OF DISCHARGE AT MAX.  TEMP. 8.47 %

CYLINDER PRESSURE 360 PSIG
CYLINDER SIZE 20 LBS
NUMBER OF CYLINDERS 1
HALON WEIGHT PER CYLINDER 12.00 LBS
CYLINDER FILL DENSITY 41.97 LBS/CU.FT.
AVERAGE CYLINDER PRESSURE 282.36 PSIG

PIPE SCHEDULE 40
FITTING TYPE Thread
TOTAL LIQUID FLOW RATE 1.23  LBS/SEC
(Based on the liquid phase of the discharge only, per NFPA 12A)

PERCENT AGENT IN PIPE 16.31 %
TOTAL PIPE VOLUME .022 CU.FT.



WALTER KIDDE HALON 1301 EVALUATION SYSTEM PAGE  PAGE NO.  2
(Version 2.1)

PREPARED FOR: R.E.  DERECKTOR OF R.I., INC.
BY: HILLER SYSTEMS, INC.

HAZARD: PAINT LOCKER
DATE: 07/11/89
FILE: JG2254A

PIPE INPUT SPECIFICATIONS

FROM-TO NEW HAZ? NPS  K L DH TT ST EL SV CV MISC.

2 1 Y 1.500 1.000 .1 .0 0 0 0 0 0 16.6
1 2 Y .500 1.000 1.0 1.0 0 0 1 0 0 .0
2 401 Y .500 1.000 8.8 5.3 0 2 2 0 0 11.0



WALTER KIDDE HALON 1301 EVALUATION SYSTEM PAGE  PAGE NO.  3
(Version 2.1)

PREPARED FOR: R.E.  DERECKTOR OF R.I., INC.
BY: HILLER SYSTEMS, INC.

HAZARD: PAINT LOCKER
DATE: 07/11/89
FILE: JG2254A

PIPE LAYOUT REQUIREMENTS

PIPE NEW PIPE EQUIV. PIPE *FLOW STATIC FLUID
SECTION HAZRD? LENGTH LENGTH SIZE RATE PRESSURE DENSITY
FROM-TO FT. FT. IN. LBS/SEC PSI LBS/CUFT

2 1 Y .1 16.7 1-1/2 1.23 281 91.1
1 2 Y 1.0 2.7 1/2 1.23 279 90.3
2 401 Y 8.8 30.0 1/2 1.23 270 86.1

* NOTE:  For flow splits into separate hazards, flow rates are corrected to compensate for initial vapor time.



WALTER KIDDE HALON 1301 EVALUATION SYSTEM PAGE  PAGE NO.  4
(Version 2.1)

PREPARED FOR: R.E.  DERECKTOR OF R.I., INC.
BY: HILLER SYSTEMS, INC.

HAZARD: PAINT LOCKER
DATE: 07/11/89
FILE: JG2254A

NOZZLE REQUIREMENTS

NOZZLE NEW *PIPE CALC. NOZZLE *PIPE NOZZLE
NUMBER HAZRD? SIZE KNOZZLE ORIFICE THREAD PART

IN. IN. IN. IN. NUMBER

401 Y 1/2 .225 .228 1/2 39310228

* NOTE: If pipe size and pipe thread differ, an adapter is required.



WALTER KIDDE HALON 1301 EVALUATION SYSTEM PAGE  PAGE NO.  5
(Version 2.1)

PREPARED FOR: R.E.  DERECKTOR OF R.I., INC.
BY: HILLER SYSTEMS, INC.

HAZARD: PAINT LOCKER
DATE: 07/11/89
FILE: JG2254A

PIPE AND FITTING SUMMARY

(FOR ESTIMATING PURPOSES ONLY)

PIPE TOTAL UNIT TOTAL CHECK STOP
SIZE LENGTH WEIGHT WEIGHT TEE ELBOW VALVE VALVE
IN. FT. LBS LBS ----- ---- ----- -----

1/2 9.80 .850 8.33 1 3 0 0
1-1/2 .10 2.717 .27 0 0 0 0

* NOTE: Tee listed with size of largest port.  For other port sizes refer to Table of pipe layout specifications.
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Installation, and Maintenance Manual for  
Prosser/ENPO Submersible Pump 
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GENERAL INSTRUCTIONS

CAUTION: NEVER TOUCH PUMP OR DISCHARGE PIPING WHEN THE PUMP IS
CONNECTED TO ELECTRICAL POWER AND WATER IS IN THE SUMP.  ALWAYS
DISCONNECT THE PUMP FROM THE POWER SOURCE BEFORE HANDLING.

1.  The minimum recommended sump pit for Prosser/Enpo Submersible Sump Pumps 12"
diameter and 18" deep.  The bottom of the sump should be a level flat concrete slab.  Never
install pump directly on sand, gravel, or dirt.  The sump pit shall have a removable cover of
adequate strength to support anticipated loads, be sealed to prevent sewer gas from leaking out
and prevent foreign matter from entering sump.

2.  Do not cut, splice or damage the pump power cord.  Do not carry or suspend pump by power
cord.

3.  It is recommended that a check valve and union be installed in pump discharge line.  The
check valve will prevent back flow of pumpage into the sump.  When a check valve is used, drill a
relief hole (.125 to .187 diameter) in the discharge pipe.  This hole should be located below the
sump cover and above pump volute.  Unless such a relief hole is provided, the pump could "air
lock" and will not pump water even though it will run.  Discharge pipe and fitting must be the
same size as, or larger than the pump discharge flange.  Failure to adhere to these instructions
will cause poor pump performance.

4.  After completion of installation, test pump immediately to assure the installation is in proper
working order.

5.  These units are designed to pump effluent and/or waste water.  Do not pump heavy, viscous or
abrasive materials.  Warranty will be voided if this occurs.  Consult factory for special
applications.

6.  Installation must conform to all applicable national, state and/or local codes and ordinances.

7.  If large quantities of grease are flowing into the sump or tank, a grease trap should be installed
in the inlet line.

8.  If vent fitting is supplied on top of sump or tank cover it must be connected to a vent stack.
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ELECTRICAL CONNECTIONS

Single phase pumps are supplied with a 3-prong plug.  The third prong is to ground the pump to
prevent possible electrical shock.  DO NOT ALTER OR REMOVE THE GROUND PRONG.

The receptacle must be a three pin polarized type with an internal ground.  If receptacle is not as
described, ft must be changed to the proper type and grounded in accordance to the National
Electric Code and any applicable local codes or ordinances.

The electrical circuit for the pump must be of adequate capacity and equipped with fuses or circuit
breakers of proper size.  A separate branch circuit is highly recommended.

Be sure that the electrical characteristics of the power circuit are identical to those shown on the
pump nameplate.  Check for full load amperage.  The feeder circuit conductors from the power
supply must be sized so voltage drop will not exceed 10% of the unit's rated voltage when pump
is operating.

Receptacle should be located a minimum of 4' above floor level.

CAUTION: DO NOT USE AN EXTENSION CORD UNDER ANY CIRCUMSTANCES, AS LOW
VOLTAGE AND ELECTRICAL HAZARDS MAY DEVELOP.

ELECTRICAL CONTROL AND SWITCHING

Single Phase Automatic Models

These units have internal switching and are plugged directly into an approved three pin polarized
receptacle with an internal ground.  Receptacle must be of appropriate voltage.

MAINTENANCE INSTRUCTIONS

CAUTION: NEVER TOUCH PUMP OR DISCHARGE PIPING WHEN THE PUMP IS
CONNECTED TO ELECTRICITY AND WATER IS IN THE SUMP.  ALWAYS DISCONNECT THE
PUMP AND SWITCHES FROM THE POWER SOURCE BEFORE HANDLING AND/OR
PERFORMING ANY MAINTENANCE.

The pump motor does not require internal maintenance.  If there is any evidence of internal
problems, the unit should be taken to an authorized Enpo service station.  Warranty will be voided
if pump, switching and/or other components are disassembled by unauthorized personnel.

The following should be performed up to four times a year depending on application:

A.  Pump sump or tank water level down.
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B.  Disconnect power (remove pump cord plug from receptacle, shut-off breaker, remove fuses or
take any other applicable action to shut-off power) clean sump or tank walls, and other items
where buildup of debris could be harmful to pump operations.  Remove any foreign objects or
solids from bottom of sump or tank.

C.  After cleaning sump or tank, refill with water.  Observe pump for proper operation.

If the installation includes a check valve, the relief hole (drilled previously in the discharge pipe)
should be cleaned at least four times a year.  This will prevent air-locking problems.

The pump should be started manually at least four times a year to make sure that it is
operational.

The power supply cord and electrical receptacle should be checked frequently to make certain
that good corrosion free contact is maintained and that the plug is completely inserted into the
receptacle.

Consult factory if any questions and/or problems arise that are not covered by manual.
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LIMITED WARRANTY

Each new unit is warranted to be free from defects in material and workmanship under normal
use, service and application.  We will repair or replace at our nearest authorized
PROSSER/ENPO service outlet, without charge, any such unit or part which shall, within one year
after date of installation, but within 18 months of manufacture date, be forwarded via prepaid
transportation cheapest way and which our inspection shall disclose to our satisfaction to have
been defective.  This warranty is in lieu of ail other warranties, expressed or implied, and ail other
obligations or liabilities on our part, and in no event shall we be liable for consequential damages,
or for any charge or expenses incurred without our written consent.

This warranty does not apply to any unit or part which shall have been repaired or altered outside
our factory or authorized PROSSER/ENPO service agent in any way which, in our judgement,
affects its quality, or which has been subject to careless handling, tampering, misuse, accident or
faulty or improper installation or application.  If service is required, do not use the unit or in any
way disassemble.  Forward the unit to the nearest authorized PROSSER/ENPO service outlet via
prepaid transportation, cheapest way.
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OPERATING INSTRUCTIONS

1
1. INSTALLATION-Pump  may  be mounted  in any position 

without loss of efficiency; however, it is suggested that the 
puma head be down if vertical mounting is desired.  The 
rotation of the motor shaft determines the location of the 
pump's intake and discharge ports.  Refer to Dimensional 
Drawing.  Right hand port, looking at pump end cover, is 
inlet port.

2. DRIVE-Direct.
3. SELF-PRIMING-Pump  will produce a suction lift 

approaching 10 feet (3m) when dry and a lift up to 22 feet 
(6,7m) when primed.  BE SURE SUCTION LINES ARE 
AlRTIGHT or pump will not self-prime.

4. RUNNING  DRY-Unit depends on liquid pumped for 
lubrication.  DO NOT RUN DRY for more than 30 seconds.
Lack of liquid will damage the impeller.

5. PRESSURES-For  continuous  operation,  pressure should 
not exceed 20 p.s.i.  (1,4 kg/sq cm).

6. TEMPERATURES-Neoprene impeller recommended for
liquid temperatures of 45° to ,180° F (7° to 82°C).  Nitrile: 50° to
180°F (10° to 82°C).
7. FREEZING WEATHER-Drain unit by loosening the end
cover.
8. NOTICE - Do  not pump solvents, thinners, highly
concentrated or organic acids.  Damage to pump may result.  If
corrosive fluids must be handled, pump life will be prolonged if
pump is flushed with water after each use or after each work
day.
9. GASKET-Use standard pump part.  A thicker gasket will
reduce priming ability.  A thinner gasket will cause impeller to
bind.  Standard thickness 0.010".
10.  SPARE PARTS -A Jabsco Service Kit should be kept on
hand to service all but the most badly worn
11810-Series pump.

SERVICE INSTRUCTIONS

DISASSEMBLY

1. Remove end cover screws, gasket and end cover.
2. Grasp impeller hub with water pump pliers and withdraw
from body.
3. Loosen cam screw and remove cam.  Clean off sealant.
Remove wearplate with screwdriver or hooked wire.
4. Loosen nut at body clamp.  Remove body from motor
shaft.

5. Press out sea[ from motor mounting end of body towards
impeller bore.
6. Remove slinger from shaft.

NOTE:  Inspect all parts for wear or damage and replace if
necessary.

ASSEMBLY

1. Install slinger and position 1/4" from motor boss.
2. Press seal into seal bore with lip facing toward the impeller
bore.  Apply grease to back of seal lip.
3. Install wearplate, aligning slot with dowel pin.
4. Apply sealant to top of cam and cam screw threads.  Install
cam with cam screw.

TO EQUIP WITH VACUUM SWITCH (4732-0000)

1. Install switch in tapped hole on top of inlet port. (Seal 
threads prior to assembly).

2. Connect switch to motor.  See diagram.
3. Plug into 115 Vac outlet and hold down restart lever on 

switch until the pump primes.

SPECIAL ATTENTION

1. Constant vibration of the restart lever indicates:
(A) An air leak.  This will usually show up when the pump is

first started.  All suction lines should be checked for
loose connections.

(B) A worn impeller.  Impeller should be replaced.
2. Intermittent stopping and starting indicates that
the unit is operating against excessive discharge
pressure.

5. Install body on motor.  Tighten nut at clamp.  Do not
overtighten or binding of shaft will result.
6. Lubricate impeller bore with water pump grease.

7. Lubricate shaft OD with grease, align drive ding in extended
impeiler insert with flat on shaft and install impeller.
8. Install gasket, end cover and end cover screws.

VACUUM SWITCH WIRING DIAGRAM
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CHAPTER 1
GENERAL INFORMATION AND SAFETY PRECAUTIONS

1-1.  INTRODUCTION.

1-2.  PURPOSE OF MANUAL.

1-3.  The purpose of this technical manual is to provide
information which will assist in the operation and maintenance
of the Portable Fire Fighting Service Gasoline Engine Driven
Centrifugal Pump, part number PE-250, hereinafter referred to
as pump, manufactured by Prosser-East Division, Purex
Industries, Inc., Horsham, Pennsylvania 19044.  In addition,
this technical manual includes a complete list of maintenance
parts, though the maintenance philosophy is being directed
toward "modular" in lieu of "piece part" support for forces afloat.

1-4.  SCOPE OF MANUAL.'

1-5.  Chapters 2 through 7 of this technical manual provide
operation instructions, functional descriptions, scheduled
maintenance, troubleshooting, corrective maintenance, and
parts list.

1-6.  EQUIPMENT DESCRIPTION.

1-7.   The pump is a self-contained, centrifugal, gasoline engine
driven, portable fire pump.   The pump is rated at 250 gpm with
a discharge pressure of 100 psi and a suction lift of 16 feet
(refer to figure 8-3).  The pump is directly coupled to a 2 cycle
gasoline engine, provided with a manual rope starter,
supplemented with a battery powered electric starter.  The
pump is automatically primed by a vacuum pump driven by the
engine.  The pump can also be manually primed.  Refer to
Table 1-1 and Figure 1-1.

1-8.  The pump has the throttle and choke controls, a start
switch, a prime switch, and an ignition switch mounted on an
engine control panel assembly.  In addition, the pump has a
gage panel assembly which consists of a 20 amp armneter
gage and a 0 to 30 Vac and 0 to 300 psi pressure compound
gage.

1-9.  EQUIPMENT AND ACCESSORIES SUPPLIED.

1-10.  Refer to Table 1-2 for equipment and accessories
supplied with the pump.

1-11.  FUEL.

WARNING

Make sure fuel mixing is performed in a well
ventilated area away from operating pump to
prevent spilled fuel or fuel fumes from igniting
on contact with hot engine parts, electrical or
mechanical arc, spark, or flame.

CAUTION

Correct fuel mixture is extremely important
because engine lubrication is dependent on
the exact mixing of good quality oil and
gasoline.  Wrong or incorrect mixture ratio of
oil and gasoline will cause engine overheating,
piston and cylinder scoring with final engine
stoppage or seizure.  Correct fuel mixture is 2
cans of BIA-TC-W Oil, (NSN-9150-00-117-
8791) and 6 gallons of 90 octane gasoline (5
ounces oil per gallon gasoline).
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Figure 1-1.  Portable Fire Fighting Service Gasoline Engine Driven Centrifugal Pump

1-12.  EXHAUST.

WARNING

Do not operate pump in closed areas without
exhaust hose connected and routed safely to
outside fresh air.  Make sure the exhaust hose
connections are tight with no leaks, because
engine gases contain carbon monoxide that is
odorless, colorless and extremely hazardous
to personnel when discharged in a closed
area.

1-13.  BATTERY.

WARNING

Danger - Battery contains sulfuric acid and may
cause explosive gases when electrolyte has been
added.

1-14.  Make sure dry charged battery is activated strictly
according to provided instructions.  Because electrolyte is
concentrated acid and must be handled with great care as it will
blister the skin and damage the clothing, it is advisable to wear
goggles, rubber gloves and a protective apron when working
with it.

1-2



NAVSEA S6225-E-F-MMA-010/MODEL PE-250

1-15.  Neutralize acid electrolyte spilled on clothing, dilute
ammonia water or a water solution of baking soda. If acid
gets on clothes, dilute it with clean water first, then
neutralize. If for any reason acid electrolyte should be
spattered in the eyes, wash out immediately with large
amounts of water cupped in the hands. Seek medical aid.

CAUTION
Make sure battery polarity is checked before connecting
cables, red clamp to positive pole and black clamp to
negative pole or ground. Reversed battery connections
may damage components of the charging system.

Table 1-1.  Leading Particulars

Manufacturer ................................ ................................ ................................ ....... Prosser-East Division
Purex Industries, Inc.

Part Number ................................ ................................ ................................ ........ PE-250
Component Identification No ................................. ................................ .............. 018740002

Pump Characteristics
Capacity ................................ ................................ ................................ .............. 250 gpm
Pressure................................ ................................ ................................ .............. 100 psi
Speed................................ ................................ ................................ .................. 5, 100 rpm

Suction Lift
Manual with Eductor . ................................ ................................ .......................... 50 feet
Maximum Pump Prime ................................ ................................ ........................ 20 feet
Rated Pump Prime ................................ ................................ .............................. 16 feet

Engine Characteristics, Kawasaki Model TA-440A
Displacement................................ ................................ ................................ ....... 26.6 cubic inch
Cylinders ................................ ................................ ................................ ............. 2
Cycle ................................ ................................ ................................ ................... 2
Bore and Stroke................................ ................................ ................................ ... 2.677 x 2.362 inches

Battery ................................ ................................ ................................ ............................ 12 volts, 24 amps, 5-1/8 x
................................ ................................ ................................ ............................ 7-3/4 x 7-3/3 high (includes
................................ ................................ ................................ ............................ terminals) Prestolite type
................................ ................................ ................................ ............................ 9943X or Autolite type LU7

Fuel Tank................................ ................................ ................................ ......................... 6 U.S. gallons

Overall  Dimensions
Length ................................ ................................ ................................ ................. 24 inches
Width................................ ................................ ................................ ................... 21 inches
Height................................ ................................ ................................ .................. 20 inches
Weight................................ ................................ ................................ ................. 159 pounds
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Figure 1-2.  Hoses for PE-250 Portable fire Fighting Pump

Table  1-2.  Equipment and Accessories Supplied

Qty Item Name Dimensions
(inches)

Weight Pounds

3 Suction Hose, 10 feet length 3 ID 30/Length

1 Exhaust Hose, 20 feet length 2 ID 25/Length

1 Three-Way Gate Valve 2-1/2 x 1-1/2 x 2-1/2 25 each
x 1-1/2

1 Foot Valve and Strainer 3 ID 18 each

1 Adapter 2-1/2 x 1-1/2 1 each

1 Fuel Tank, 6 gallons 9-1/2 x 18 x 11-1/2 12 each
capacity, complete

1 Battery 7-3/4 x 5-1/64 x 20 each
7-17/64
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WARNING

Charge battery in ventilated area,
because highly explosive gases, hydrogen
and oxygen are given off during charging.
Precautions must be taken to ensure that
no arc, spark, or flame comes into contact
with the generated gases particularly at
the end of the charging period when it is
most hazardous.

1-18.  PRIMING PUMP.

CAUTION

Make sure discharge port of priming pump
is clear. Blockage of discharge port will
cause clogging and malfunction of
automatic priming system.

1-16. PUMP.

CAUTION

Do not run pump more than 2 minutes
without water flowing in main centrifugal
pump. Lack of cooling water could cause
severe impeller and exhaust system
damage.

1-19. SAFETY PRECAUTIONS.

1-20. These safety precautions are provided to aid in the
safe and reliable operation of the PE-250 pump. Read
them and become thoroughly familiar with proper operating
procedures before operating pump.

1-17. CARBURETOR.

CAUTION

Operating the pump with the carburetor
main fuel power screw at too lean or too rich
a setting (screwed in or out too far) could
cause serious engine damage. Be careful
when setting carburetor mixture screws. Do
not force the screws into their seats.  This
could damage the screws and seats of the
carburetor. Reference: Paragraph 4-17,
Carburetor Adjustment.

1-21. SAFETY AWARENESS.

1-22. Whenever you see the symbol of  WARNING or
CAUTION, heed their instructions. Always follow safe
operating and maintenance practices.

1-23. The warning symbol WARNING identifies special
instructions or procedures which, if not correctly followed,
could result in personal injury or loss of life.

1-24. The caution symbol CAUTION identifies special
instructions or procedures which, If not strictly observed,
could result in damage to, or destruction of equipment.
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CHAPTER 2
OPERATION

2-1.  INTRODUCTION.

2-2. The PE-250 model pump is portable and requires no
fixed installation. It is a completely self-contained gasoline
engine driven centrifugal fire fighting pump with an electric
and manual start

2-3. The electric starting system requires an initial
installation of a 12-volt lead-acid storage battery. This
battery is shipped in a dry-charged condition, that must be
activated with a liquid sulfuric acid electrolyte and booster
charged to be operational as the conventional wet battery.

2-4. INITIAL INSTALLATION OF BATTERY

2-5. The dry charge activation
instructions are as follows:

WARNING

Read safety precautions first, then carefully unpack
battery shipping carton, place battery in vertical
position, remove vent caps, remove or destroy any
sealing device which may have been used to close or
restrict the vent openings.

a.  Fill each cell of the battery to the exact level with
provided or approved battery electrolyte of recommended
specific gravity.

NOTE

Temperature of battery and electrolyte at time of, filling
should be above 60 F.

b.  Fill with electrolyte until it becomes visible at the
bottom of the filling tube.

CAUTION

Place on charge for 10 minutes at a 15 ampere rate.
If a fast rate charger is not available, then charge for
1/2 hour at a 7 ampere rate. Adjust level with added
electrolyte to top of split ring ledge of battery.

c.  After charging, check acid electrolyte level in each
cell and fill with acid electrolyte to proper level as required,
then reinstall vent caps on all cells.

d. Install new battery in provided pump mounting
support bracket. Check to make sure the battery base is
seated properly in battery tray part of frame assembly with
the (+) positive pole forward toward carburetor. Secure
battery via hold down bar placed carefully across the top of
battery and secure by tightening anchor bolts wing
nuts.

2-6. INSTALLATION OF OPERATION HOSES.

2-7.  When ready for use, place the pump in a suitable
location for connection of required operating hoses as
follows:

a.  Suction Hose. Use spanner wrenches and connect
suction hoses and foot valve strainer unit. Remove
protective cap from suction inlet port of pump and attach 3
inch suction hose
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Make sure all connections are clean and tight.  Attach rope
to the valve release mechanism of the foot valve strainer
unit. Carefully lower hoses into water making sure foot
valve and strainer are fully submerged and kept fully
submerged throughout operating period.

CAUTION
For suction lift greater than 20 feet an eductor must be
used. This unit in not sup- plied by manufacturer.

b.  Discharge Hose. Connect discharge hose to meet
fire fighting requirement, either 1-1/2 inch diameter or 2-1/2
inch diameter using the three- way gate valve or single
adapter attached to discharge port of pump. Discharge
hoses are not supplied by pump manufacturer.

c. Exhaust Hose.

WARNING

Do not operate pump in closed area without exhaust
hose connected and routed safely to outside fresh air.

CAUTION

Read safety precautions. Make sure exhaust hose and
gaskets are tight and sealed properly with no leaks.
Exhaust gases are hazardous to personnel.

d.  Fuel Line.  Connect fuel line to carburetor fuel
supply line coupler located below carburetor on mounting
plate.   Press gas tank priming button until fuel is pumped
into the carburetor.

CAUTION

Read safety precautions, mix correct fuel mixture as
described in start-up procedures; see paragraph 2-10.

2-8. CONTROLS AND INDICATORS.

2-9.  The operator should become familiar with all pump
controls and indicators before attempting initial operation.
Figures 2-1 through 2-3 illustrate the location of all controls
and Indicators used during operating of the pump. Tables
2-1 through 2-3 list these controls and indicators and
describe their functions.

2-10. START-UP PROCEDURES.

2-11. AUTOMATIC PRIME.

2-12. Table 2-4 contains step-by-step procedures in tabular
form for the automatic priming mode.  If the suction lift is
20 feet or less, the automatic priming mode start-up
procedures can be used.

CAUTION

For suction lifts greater than 20 feet an eductor must be
used. This unit is not supplied by pump manufacturer.

2-13.  MANUAL PRIME.

2-14.  Table 2-5 contains step-by-step procedures in
tabular form for the manual priming mode.  If the suction
lift is more than 20 feet, the manual priming mode start-up
procedures must be
used.

2-15.  OPERATOR TURN OFF.

2-16.  Table 2-6 contains step-by-step turn-off instructions
in tabular form.

2-17. EMERGENCY START-UP.

2-18. If the battery fails to start the engine, perform the
manual start-up procedures in table 2-7 or 2-8.
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Figure 2-1.  Engine Control Panel

Table 2-1.  Engine Control Panel Controls
Figure &
Index No.

Name Type Function

2-1-1 SPEED Linkage from engine control
panel to carburetor

Controls the speed of the engine

2-1-2 OFF-START-RUN 3-position spdt toggle switch Switches engine off to OFF position,
allows engine to start in START
position and allows engine to run in
RUN position which prevents over
speed of the engine in the event the
prime is lost.

2-1-3 PRIME Pushbutton switch When depressed, pump is in priming
mode.

2-1-4 START Pushbutton switch With OFF-START-RUN switch in
START position and START
pushbutton depressed, engine is in
starting mode.

2-1-5 CHOKE Linkage from engine control
panel to carburetor

Controls carburetor fuel mixture.

1.  Speed Control
2.  Off-Start-Run Switch
3.  Priming Pushbutton
4.  Start Pushbutton
5.  Choke control
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1.  Pump Pressure Gage
2.  Ampere Gage

Figure 2-2.  Gage Panel Indicators

Table 2-2.  Indicators
Figure &
Index No Name. Type Function
2-2-1 PUMP PRESSURE GAGE 0 to 30 vacuum and 0

to 300 psi pressure
compound gage

Indicates pump pressure, or
pump vacuum when priming.

2-2-2 AMPERE GAGE 20, 0, 20 ampere gage Indicates whether alternator is
charging or discharging.
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Figure 2-3.  Fire Pump Controls (Sheet  1 of  3)

Figure 2-3.  Fire Pump Controls (Sheet 2 of 3 )
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Figure 2-3.  Fire Pump Controls (Sheet 3 of 3)

Table 2-3. Pump Controls

Figure & Index
No. Name Type Function
2-3-1 WATER DISCHARGE

VALVE
2 x 2-112 inch discharge
valve

With valve in CLOSED position and
with PRIME pushbutton switch
depressed, pump is in priming mode.
With valve in OPEN position pump
can discharge water. Also provides
connection of pressure hoses.

2-3-2 PUMP DRAIN VALVE 1/8 NPT drain valve When open, water can be drained
from pump.

2-3-4 MANUAL PRIMING INLET
PLUG

Manual priming inlet Used for manual priming when suction
lift is greater than 20 feet.

2-3-5 MANUAL START PULL
CORD

Engine retractable starter Provides emergency engine start-up.
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Table 2-4.  Automatic Priming. Start-Up Procedures

Figure &
Step Index No. Observe

1.  Clear discharge port of priming
pump

2-3-2

2.  Fill gas tank with mixture of 2
cans of BIA-TC-W Oil (NSN
9150-00-117-8791) and 6 gallons
of 90 octane gasoline.

Make sure gasoline and oil are
mixed thoroughly into a blended
fuel.  Check that fuel line is clear
of any obstruction from tank to
pump by removing fuel line at
carburetor and operating the
priming device.

3.  Refer to paragraph 2-5 and make
sure that strainer foot valve is
installed to the bottom of the suction
hose.
4.  Connect battery cables. 2-3-6 Make sure (+) positive red cable is

clamped on (+) positive pole
2-3-7 next to carburetor and (-) negative

black cable is clamped on (-)
negative pole next to main. pump
suction inlet.

5.  Place OFF-START-RUN switch in
START position.

2-1-2

CAUTION
Before each start, shake or agitate the tank
thoroughly, to mix the lubricating oil and gasoline.
Press gas tank priming button until fuel is pumped
into the carburetor.

CAUTION

Read safety precautions. Reversed battery
connections may damage components of the
charging system.
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Table 2-4. Automatic Priming Start-Up Procedures (Continued)

Figure & Observe
Step Index No.

6.  Advance SPEED control
slightly to clockwise

2-1-1

direction, 1/4 full 2-1-5
throttle.

7.  Depress and hold START 2-1-4 That engine is rotating when
pushbutton until engine starter is energized.
starts. Adjust choke
and speed controls as
required.

8.  Rotate water discharge That valve is completely closed
valve counterclockwise to and seated properly.
fully CLOSED position.

9.  If suction lift is 20 feet 2-3-2 That water is discharged from
or less, push in and keep priming pump and pressure is
firm continuous pressure indicated on gage.
on prime pushbutton until
pump is primed.

10. Open slowly by rotating 2-3-1 That pressure gage indicates the
water discharge valve desired pumping pressure.
clockwise until indicating
pressure on gage and ad-
vance speed control as
required.

11. Release PRIME pushbutton 2-3-1 Water is not being discharged
after priming pump. . from priming pump

NOTE
If engine is cold it is necessary to advance
CHOKE control in the clockwise direction, fully
closed then 1/2 open as engine starts and fully
open for running.

CAUTION
Do not allow pump to run more than 2
minutes without water flowing. Lack of
cooling water could cause severe impeller
and exhaust system damage.
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Table 2-4. Automatic Priming Start-Up Procedures (Continued)

Figure &
Step Index No. Observe

12. Place OFF-START-RUN
switch in RUN position

2-1-2 Make sure pump engine continues to run Switch to START if engine
stops, and check automatic shutdown pressure switch. Replace if
pressure gage indicates 20 psi or greater when operating in START
position when changing switch from START to RUN position.

13. Rotate CHOKE control to
full counterclockwise OFF
position

2-1-5 Choke is in OFF position.

Table 2-5. Manual Priming Start-Up Procedures

Figure &
Step Index No. Observe

1.  Fill gas tank with mixture Make sure gasoline and oil are
of 2 cans of BIA-TC-W-Oil thoroughly into a blended fuel.
(NSN 9150-00-117-8791) and Check that fuel line is clear of
6 gallons of 90 octane any obstructions from tank to
gasoline. pump.

2.  Refer to paragraph 2-6, and
make sure that strainer
foot valve is Installed to
the bottom of the suction
hose.

3.  Unscrew and remove manual 2-3-4 Inspect plug and seal for corro-
prime inlet plug from sion or dirty threads.  Clean if
manual priming inlet. required.

CAUTION
Before each start, shake or agitate the tank
thoroughly, to mix the lubricating oil and gasoline.
Press gas tank priming button until fuel is pumped
into the
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Table 2-5. Manual Priming Start-Up Procedures (Continued)
Figure &

Step Index No. Observe
4.  Fill pump with water until Make sure manual priming inlet

manual filler cup is full, plug is seated properly, sealed
then replace plug in manual tight with no leaks.
priming inlet.

5.  Place OFF-START-RUN switch 2-1-2
in START position.

6.  Advance SPEED control 2-1-1
slightly in the clockwise
direction, 1/4 full
throttle.

7.  Depress and hold START 2-1-4 That engine is rotating when
pushbutton until engine starter is energized.
starts. Adjust choke and
speed controls as required.

8.  Open water discharge valve That water is discharged from
slowly and advance engine water discharge valve or dis-
speed control as required charge hose and that pressure
to attain desired pumping gage indicates the desired pump-
pressure. ing pressure.

9.  Place OFF-START-RUN switch 2-1-2 Make sure pump engine continues
in RUN position. to run. Switch to start if en-

gine stops, and check automatic
shutdown pressure switch. Re-
place if pressure gage indicates
20 psi or greater when operating
in start position when changing
from start to run position.

10. Rotate CHOKE control to 2-1-5
full counterclockwise
position.

NOTE
If engine is cold, it is necessary to advance CHOKE control in
the clockwise direction, fully closed, then 1/2 open as engine
starts, and fully open for running.

CAUTION
Do not allow pump to run more than 2 minutes without water
flowing.
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Table 2-6. Turn-Off Instructions

Figure &
Step Index No. Observe

1.  Rotate SPEED control to full counterclockwise
OFF position.

2-1-1 That engine speed decreases, or
engine stops

2.  Place OFF-START-RUN switch in OFF position 2-1-2 That engine shuts off and stops
completely.

3.  Open pump drain valve 2-3-3 That pump drains water from drain
fully counterclockwise. valve port at the base of main
Keep open until drained. pump.

4.  Flush the pump with fresh
water in accordance with
the procedure described in
Chapter 4, paragraph 4-7.

5.  Disconnect hoses from pump. Inspect condition of hoses,
couplings and threads. Repair as
required.

Table 2-7.  Manual Start-Up Procedures for Automatic Priming Mode

Step Observe
1.  Perform steps 1, 2, 3, 5,

and 6 of Table 2-4.
2.  Pull the retractable starting That engine is rotating when rope

rope in a quick steady motion is pulled.
until the engine starts.

3.  Perform steps 8, 9, 10, 11,
12, and 13 of Table 2-4.

CAUTION
Do not allow pump to run more than 2 minutes
without water flowing.
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Table 2-8. Manual Start-Up Procedures for Manual Priming Mode

Step Observe
1.  Perform steps 1 through 6 of Table 2-5.

2.  Pull the retractable starting That engine is running when rope
rope in a quick steady motion is pulled.
until the engine starts.

3.  Perform steps 8 through 10 of Table 2-5.

CAUTION
Do not allow pump to run more than 2 minutes without
water flowing.
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CHAPTER 3
FUNCTIONAL DESCRIPTION

3-1. DESCRIPTION. (See figure 3-1.) 3-8. After the exhaust port is fully closed, further piston

3-2.  The pump consists of a 2-cylinder, 2-cycle, 42 HP
engine, single stage centrifugal pump, priming pump, 3-
way gate valve, fuel tank, foot valve and strainer, suction
hose, and exhaust hose.  The purpose of the pump is to
draw water from the sea (or other sources) and pump it
through suitable hoses and nozzles under high pressure to
combat fire.  The pump can also be used for large volume
pumping at low pressure as in the case of damage control
work.

3-3. GASOLINE ENGINE.

3-4. The PE-250 pump, 2-cycle air- cooled gasoline
engine, is an axial fan- cooled twin cylinder engine of the
loop- scavenged third port type.  It uses a mixture of
gasoline, oil and air for combustion, lubrication and
cooling.  It fires on every stroke for every revolution of the
crankshaft. See figure 3-3.

3-5.  As the piston moves upward in the cylinder it draws
the fuel/air mixture into the crankcase through the intake
manifold while at the same time compressing fuel that has
been forced into the combustion chamber.' See figure
3-2, view A.

3-6. As the piston nears top dead center the spark plug is
fired and the compressed fuel/air mixture burns and
expands, thereby forcing the piston downward on a power
stroke.

3-7. As the downward stroke of the piston turns the
crankshaft, it also starts to compress the fuel/air mixture in
the crankcase and simultaneously, opens the exhaust port
and closes the intake port.  See figure 3-2, view B and C.

travel starts to open the transfer ports. The compressed
fuel/air mixture from the crankcase then travels up the
transfer ports and into the combustion area. See figure 3-2,
view D.

3-9.  After most of the burned exhaust gases have left the
cylinder, an incoming charge of fuel/air mixture scavenges
the combustion area giving it a fresh charge and the cycle
is then repeated.

3-10. Because lubrication is dependent on the mixing of oil
and fuel, it is extremely important that good quality oil and
gasoline are properly mixed. The proper ratio of oil to
gasoline will prevent possible engine overheating, piston or
cylinder scoring, or eventual engine seizure. Too much oil
and not enough gasoline can lead to incomplete
combustion, fouled plugs, carbon build- up, and muffler
clogging.

3-11. ELECTRIC STARTER.

3-12. The engine has a Bendix type electric starting motor.
Energy for cranking the starting motor is provided by a 12-
volt battery. As the starter spins, a pinion engages on ring
gear on the crankshaft assembly.

3-13. RETRACTABLE STARTER.

3-14. The retractable starter consists of a rope attached to
a starter pulley which is, in turn, connected by spring-
loaded dogs to a starter cup located on the crankshaft
assembly. When the starter rope is pulled, the starter
pulley rotates. This rotation increases the spring tension
applied to the dogs and the dogs engage the starter cup.
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While the dogs are engaged in the starter cup, the torque
applied to the starter pulley is transmitted directly to the
engine flywheel.

3-15. As soon as the engine starts, the starter rope is
allowed to return into the starter housing, The starter pulley
is also spring-loaded and rewinds the starter rope in
preparation for the next start. At the same time, the pulley
releases the tension applied to the dogs and allows them to
disengage from the starter cup. After the engine has
started, the starter pinion disengages from the ring gear.

3-16. IGNITION SYSTEM.

3-17. The capacitor discharge ignition (CDI) system
consists of a flywheel with four magnets evenly spaced
about the circumference and a stator. The stator serves as
a mount for three coils. The exciter coil charges the
capacitor in the CDI igniter; the pulser coil signals the CDI
ignlter to fire the spark plugs (both spark plugs fire
simultaneously); and the lighting coil supplies current to the
voltage regulator. See figure 7- 8.

3-18. As the flywheel rotates, an alternating current is
Induced in the coils mounted on the stator. See figure 7-8.

Figure 3-1.  Block Diagram
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Figure  3-2.  Functional Description Gasoline Engine

3-19. The CDI igniter capacitor stores the charge
generated by the exciter coil. The amount of charge the
exciter coil gives the capacitor effects the intensity of the
spark. Current generated by the pulser coil causes the
capacitor in the CDI igniter to release its stored charge to
the ignition coil. The ignition coil primary induces a high

voltage in the secondary winding, and causes a spark to
Jump across the spark plug electrodes. This sequence
occurs twice every rotation of the flywheel. The pulser coil
has no effect on the intensity of the spark.  Its sole purpose
is to signal the capacitor when to release its charge to the
ignition coil. See figure 7-8.
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Figure 3-3.  Engine Cross Section

3-20. CARBURETOR. (See figure 3-4.)

3-21. Fuel from the gas tank is drawn in the fuel inlet (1)
into the surge chamber (2) through the filter screen (3) by
pulsations of the fuel pump diaphragm (4). The engine
crankcase pulsations transmitted through the external
impulse fitting (9) or internal impulse hole (39) actuates the
fuel pump diaphragm (4) which supplies pumping action for
the fuel pump. The fuel is drawn from the surge chamber
through the check valve (5) and the inlet channel (6). The
fuel continues past the fuel pump outlet check valve (7)
and into the

outlet channel (8).  Fuel continues through outlet channel
(8) and to the needle valve (28).  The metering lever spring
(29) transmits a force through the metering lever (30) and
seats the inlet needle valve (28) against pressure.  The
metering diaphragm (10) is pulled upward by engine
suction which is transmitted through the idle discharge port
(14) secondary idle holes (16) and port throttle feed holes
(17). The diaphragm action depresses the metering lever
(30) and unseats the needle valve (28) and allows the fuel
to enter the metering diaphragm chamber (31) and passes
through the idle take
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Figure 3-4.  Carburetor, Cross Section View
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off (11). Check valve (32) is forced open passing fuel
into the main nozzle (21) which also feeds the port
throttle feed holes (17).  Fuel is only fed through all
discharge holes.

3-22. At high temperature fuel vaporizes and collects in
outlet channel (8) and metering diaphragm chamber
(31).  As fuel is pumped past the fuel pump diaphragm
(4) through outlet channel (8) to the needle valve (28)
some fuel and vapor is pumped into channel (27) and
out the fuel and vapor return line fitting (38).  Vapor in
the metering diaphragm chamber (31) is pumped by a
secondary fuel pump (40), through channel (36) past
check valve (37) into chamber (34) through the outlet
valve (35) into the vapor and fuel return channel (27)
and out the vapor return line fitting (38).

3-23. At port throttle, in addition to the fuel fed into the
throttle bore by the idle system, more fuel enters past
the check valve (32) through passage (26) around the
power needle (22) and through the passage (18) and
discharged into the throttle bore (20) through the port
throttle holes (17).  All ports except the main nozzle
feed progressively as the throttle valve (19) opens for
smooth acceleration.  Air is intermixed through air bleed
nozzle (25).

3-24. During full throttle operation fuel flows past the
power needle (22) and into the primary (gunsight)
venturi (23) at the main nozzle (21).  The fuel 3-6 air
mixture from the venturi (primary) picks up additional
fuel as it flows past the secondary idle holes (16). The

carburetor provides immediate fuel response at wide
open throttle.

3-25.  CRANKCASE AND PISTONS.

3-26. Combustible vapor from the carburetor is inducted
into the crankcase.  As one piston reaches the bottom of
its power stroke, the vapor is compressed and forced
through the inlet ports into the cylinders.  This action
drives out the burned gases which were previously
ignited during the last power stroke, and leaves the
cylinder charged with a new supply of combustible
vapor.  The burned gases are driven through the
exhaust ports into the exhaust system where they are
cooled by a spray of water.

3-27. As the piston starts its upward stroke, the inlet and
exhaust ports are closed, and the vapor trapped within
the cylinder is compressed in preparation for the next
power stroke.  Engine cooling is accomplished by a fan
which is coupled to a pulley that is driven by a sheave
on the crankshaft.

3-28. FIRE PUMP AND PRIMING PUMP.  (See figures
3-5 and 7-1.)

3-29. FIRE PUMP, DISCHARGE VALVE AND
MANUAL PRIMING.

3-30. The fire pump impeller is enclosed within the
pump housing and is mounted on the crankshaft.  The
impeller is
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Figure 3-5.  Water System, Schematic
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secured by a bolt and behind the impeller is a water seal
which prevents water from leaking out of pump housing.
Water is drawn into the pump housing when air is
evacuated from the housing and the suction hose by the
action of the priming pump.  As water is drawn into the
pump housing the impeller throws the water outward,
creating pressure within the impeller housing.  A
pressure gage is provided to measure the pump
discharge pressure.

3-31. The water discharge valve is a ball type water
outlet valve which is located in the discharge opening of
the pump housing.  The discharge valve consists of a
ball with a hole through it.  Pressing against the ball is a
plastic sleeve, which helps channel water from the ball
to the discharge line, when the ball is in the open
position.  When the ball is in the closed position, turned
90 degrees, the plastic sleeve presses against the ball
sealing the discharge passage against the entry of air
and preventing discharge of water.

3-32. The water discharge valve should always be
closed when starting the pump to prevent air from
entering the pump housing during priming and to permit
pump pressure to build up properly.  This ensures that
the fire pump is completely primed.  When water is
discharged from the priming pump the water discharge
valve should be opened slowly and water will be
available in the discharge line.  At this time the priming
button can be released.  The water discharge valve is
used to regulate the flow through the pump and also the
pressure at the pump.  With the engine running at full
throttle it may be necessary to close the valve slightly to
restrict the flow to 250 gpm and maintain the pressure at
100 psi.  The engine controls will not automatically
regulate the flow and pressure.

3-33. The discharge hose (not supplied with pump) is
screwed onto the discharge valve and the suction hose
to the intake side of the pump housing.

3-34. The manual priming consists of priming bowl and

plug in the pump housing. Its function is to allow water
to be poured into the pump housing to prime the fire
pump when lifting water greater than 20 feet.  While the
pump is operating, the plug should be securely in place.

3-35. PRIMING PUMP AND CLUTCH.

3-36. The priming pump is a rotary vane type pump.
The magnetic clutch is mounted on the priming pump
shaft.  The priming pump is driven by a sheave, part of
the magnetic clutch, which is driven by the engine fan
belt.

3-37. The intake side of the priming pump is connected
to the intake side of the fire pump.  There is a check
valve in this line to prevent air from being sucked
through the priming pump once the pump has been
pressurized.

3-38. With the engine running, water discharge valve
closed, and the prime pushbutton depressed, the
magnetic clutch is engaged and the priming pump
evacuates the air from the fire pump housing and the
suction hose.  If priming pressure is lost, a pressure
switch located on the discharge side of the fire pump will
automatically stop the engine.  The pressure switch is
preset for 10 to 15 psi.

3-39. FOOT VALVE AND STRAINER.

3-40. The foot valve and strainer is attached to the end
of the suction hose.  The foot valve consists of a
strainer, a housing, and a flapper valve, which is spring
loaded to the closed position.  This allows water to enter
the suction hose freely, but the closure of the foot valve
prevents water from draining back, thus keeping the fire
pump properly primed if it should be temporarily shut
down.  The strainer prevents large foreign matter from
entering the intake and damaging the fire pump.
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CHAPTER 4

SCHEDULED MAINTENANCE

4-1. INTRODUCTION.

4-2. This chapter provides scheduled maintenance
procedures for shipboard and tender or shorebased

maintenance and overhaul based upon a life cycle
schedule.  Scheduled maintenance also includes
shorebased maintenance, performance testing and
quality control over all maintenance actions performed.

Section I.  LIFE CYCLE SCHEDULE

4-3. Scheduled maintenance shall be performed
according to the life cycle schedule given in table 4-1.

Table 4-1.  Pump Life Cycle Schedule

Frequency Title of Work Item
Applicable
Paragraph

After each use with con- Flush pump with fresh water 4-7
taminated or salt water

Monthly and after each use Check water in battery 4-9

Monthly and after each use Check specific gravity of battery 4-9
and charge as necessary

Monthly and after each use Clean battery terminals and cables 4-9

Annually or when starting Inspect spark plugs 4-11
is difficult

Monthly and after each use Check fan belt tension 4-13

Monthly and after each use Check priming pump oil level 4-15

Semi-annually Adjust carburetor 4-17

Annually or when starting Check ignition timing 4-19
is difficult

Annually Check water seal 4-21
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Section II.  OVERHAUL, MAINTENANCE AND REPAIR STANDARDS

4-4. Table 4-2 provides the overhaul, maintenance,
and repair standards for all

pump parts subject to continuing degradation in service.

Table 4-2.  Pump Maintenance Standard

Standard Component/Part Part No. Criteria

Water Pressure Pump PE-250 Operating:  Capable of with-
standing 200 psi without leakage
of any kind.

Test: Capable of withstanding
200 psi without leakage of any
kind.

Water Pressure Discharge Valve PE-1244 Operating:  Capable of with-
standing 200 psi without leakage
of any kind.

Test: Capable of withstanding
200 psi without leakage of any
kind.

Water Pressure Check Valves PE-1567 Operating:  Capable of with-
PE-2567 standing 10 psi without leakage
PE-3596 of any kind.

Water Pressure 3-Way Gate Valve PE-1600 Operating:  Capable of with-
standing 200 psi without leakage
of any kind.

Test: Capable of withstanding
200 psi without leakage of any
kind.
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Section III.  SHIPBOARD MAINTENANCE AND OVERHAUL

4-5. SHIPBOARD MAINTENANCE.

4-6. Shipboard maintenance shall be performed as
detailed in this section using the life cycle schedule in
Section I as a basis.  This section contains inspection
and checking, cleaning, repair, and replacement of
defective parts and reassembly of parts that can be
accomplished at the shipboard level of maintenance.

CAUTION
If maintenance procedures or special
instructions are not strictly observed,
damage to or destruction of PE-250
pump could occur.

4-7. FRESH WATER FLUSH.

4-8. After each use with contaminated or salt water,
wash down and flush out the pump with clean, non-
contaminated, fresh water as follows:

a. Mix 2 cans BIA-TC-W service oil (NSN 9150-00-
117-8791) and 6 gallons of 90 octane gasoline in fuel
tank.

b. Connect fuel hose to engine.

c. Connect fittings and hose to suction, discharge,
and exhaust connections.

d. Place suction hose with foot valve and strainer
into Fresh Water supply.

e. Prime pump until full, inspect for leaks.

f. Shut discharge valve.

WARNING

Ensure exhaust gases discharge to outside
atmosphere.

g. Start engine.  Switch to start, advance speed
slightly, press start button, choke as needed.

h. Prime pump; push priming button and hold, when
water discharges from priming pump; ensure discharge
hose is manned; open water discharge valve slowly.

Release priming button.

NOTE

Primer pump should evacuate air from
impeller housing and suction hose in
approximately 60 seconds.

CAUTION

Do not operate pump more than 2
minutes unless pressure shows on gage
or priming pump discharges water.

i. Operate pump; switch to run; adjust engine
speed to obtain desired discharge pressure.

j. Operate pump for 1 minute; inspect for leaks,
unusual noises and vibrations.

k. Slow engine speed to idle and push primer
button; observe discharge at primer pump; allow primer
pump to run for 30 to 45 seconds to flush out; release
primer button.

l. Shut discharge valve.

m. Stop engine by disconnecting fuel hose and
allowing engine to run until excess fuel is burned off.

n. Depressurize and remove fuel tank.

o. Check oil level in priming pump oiler; fill if
necessary.  Switch engine control to off position then
push both starter and priming buttons to oil priming for
storage.  Hold both buttons for approximately 5 seconds.
Release buttons.

p. Disconnect hoses and fittings.

q. Drain pump by opening pump drain valve fully
counterclockwise.

r. Dry unit, replace caps on all openings; close
pump drain valve.

s. Stow pump hoses and connectors.
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4-9. BATTERY MAINTENANCE.

WARNING

Read safety precaution first. Contains sulfuric
acid - avoid contact with skin, eyes, and clothing.

4-10. Monthly and after each use, check the water level
in the battery and the cleanliness of battery terminals
and cables as follows:

a. Shut down pump in accordance with table 2-6.

b. Remove vent caps and check individual cell
specific gravity.

c. Place hydrometer in each cell and take reading
and recharge if required.  The following table provides
ranges of specific gravity for a cell of 80 °F (26.70C).

Cold and Temperate Climates
1.265 S.P. Gr. 100 percent charged
1.225 S.P. Gr. 75 percent charged
1.190 S.P. Gr. 50 percent charged
1.155 S.P. Gr. 25 percent charged
1.120 S.P. Gr. Discharged

Tropical Climates
1.225 S.P. Gr. 100 percent charged
1.185 S.P. Gr. 75 percent charged
1.150 S.P. Gr. 50 percent charged
1.115 S.P. Gr. 25 percent charged
1.080 S.P. Gr. Discharged

d. Remove battery from pump if charging is
required.

e. Connect battery to 12V battery charger at 10
ampere hour charging rate or equivalent.

f. Replace hydrometer in each cell and take
reading; continue charge if required.

g. Check water level in each cell and fill with
distilled water, if available, or ordinary tap water as
required (see figure 4-1).

h. Reinstall battery in pump.

i. Check battery terminals and cables for

cleanliness. If corrosion is indicated, proceed as follows:

(1) Remove battery cables from terminals.

(2) Using a wire brush, clean cable terminals
and battery terminals.

(3) Coat battery terminals with grease.

CAUTION

Connect positive battery cable to
positive (+) terminal on battery and
negative battery cable to negative (-)
terminal on battery.

(4) Reconnect battery cables.

4-11. SPARK PLUGS.

4-12. Annually or when starting is difficult, remove each
spark plug (see figure 4-1) and inspect as follows:

a. Shut down pump in accordance with table 2-6.

b. Tag pump OUT OF SERVICE.

c. Remove spark plug cables from spark plugs.

d. Unscrew and remove spark plugs.

e. Spark plugs should be replaced if the electrodes
are black or white or if porcelain is cracked.

NOTE

Spark plugs whose electrodes are tan in
color need not be replaced.

f. If new spark plugs are required, use Champion
RN-3 spark plugs.

g. Install  spark plugs and torque tighten to 20 foot-
pounds.

h. Reinstall spark plug cables.

i. If the spark plugs were replaced because their
electrodes were either black or white, refer to paragraph
4-17 and adjust the carburetor.
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4-13. FAN BELT TENSION CHECK AND
REPLACEMENT.

4-14. Monthly and after each use, check fan belt tension
as follows:

a. Shut down pump in accordance with table 2-6.

b. Tag pump OUT OF SERVICE.

c. Remove fan belt guard by removing the two
attaching screws, then remove fan cover (see figure 4-
1).

d. Check fan belt tension by pushing fan belt in at
point shown in figure 4-2. Verify that fan belt deflection
is 5/32 inch.

e. Adjust fan belt as follows:

(1) Loosen the four bolts on the  priming pump
mounting bracket and the two bolts on the priming pump
stabilizer bracket.

(2) Slide the priming pump out to tighten fan
belt.

(3) When fan belt deflection is 5/32 inch,
tighten the four bolts on the priming pump mounting
bracket and the two bolts on the priming pump stabilizer
bracket (see table 4-3).

f. If fan belt shows sign of wear or proper tension
cannot be obtained, replace fan belt as follows:

(1) Remove retractable starter by removing
three hex head bolts (see figure 4-1).

(2) Using a spanner wrench, hold fan pulley
while removing nut and washer (see figure 4-2).

Figure 4-1.  Pump (Sheet 1 of 2)
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EXHAUST SIDE

DISCHARGE SIDE

Figure 4-1.  Pump (Sheet 2 of 2)
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Figure 4-2.  Belt Tension and Replacement

(3) Unscrew and remove three hex head bolts
and remove starter pulley.

(4) Remove old fan belt and install a new one.

(5) Install starter pulley and secure with three
hex head bolts.

(6) Install washer and nut. Torque tighten nut to
35 foot-pounds.

(7) Check belt tension and adjust in accordance
with steps d and e, above.

4-15. PRIMING PUMP OIL LEVEL CHECK.

4-16. Monthly and after each use, check the oil level in
the priming pump oiler as follows:

a. Shut down pump in accordance with table 2-6.

b. Tag pump OUT OF SERVICE.

c. Check oil level in priming pump oiler (see figure
4-1).

NOTE
The priming pump oiler should be filled
full to provide oil for priming operation.

d. If oil level is below full, add oil per Military
Specification MIL-L-46152 until oil level reaches full .

4-17. CARBURETOR ADJUSTMENT.

4-18. Twice a year, adjust the carburetor as follows:

a. Shut down pump in accordance with table 2-6.

b. Tag pump OUT OF SERVICE.

CAUTION

Fuel adjustment screws must be
bottomed lightly.  Do not force.

c. Turn idle fuel and main fuel adjustment screws
clockwise until they bottom (see figure 7-7).

d. Turn idle fuel and main fuel adjustment screws
counterclockwise 1-1/4 turns.
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NOTE

The carburetor is now adjusted slightly
to the rich side. If a leaner adjustment is
required, turn adjustment screws
clockwise 1/8 of a turn.

4-19. IGNITION TIMING.

4-20. Annually or when starting is difficult, perform the
ignition timing procedure as follows:

a. Shut down pump in accordance with table 2-6.

b. Tag pump OUT OF SERVICE.

c. Remove spark plug wires from spark plugs (see
figure 4-1).

d. Remove retractable starter by removing three
hex head bolts (see figure 4-1).

e. Unscrew and remove three hex head bolts and
remove starter pulley.

f. Twist fan belt out of the way.

CAUTION

When adjusting the stator assembly,
take care not to damage the coil
windings.

g. Loosen the stator assembly mounting screws
through the holes in the flywheel.  To correct timing,
rotate the stator assembly as required (clockwise to
retard the timing; counterclockwise to advance the
timing) (see figure 4-3).

h. Tighten the stator assembly mounting screws
(see table 4-3).

i. Install lower fan pulley, fan belt, and secure with
three hex head bolts.

j. Install retractable starter and secure with three
hex head bolts.

4-21.  WATER SEAL CHECK.  Annually, or when water
seal is leaking.

4-22. See figure 7-1, and check water seal as follows:

a. Shut down pump in accordance with table 2-6.

b. Tag pump OUT OF SERVICE.

WARNING

Water seal spring loaded.

c. Remove suction head (16) and hose adapter
assernbly by removing ten nuts (19) and washers (20),
screw (17), and washer (18).

Figure 4-3.  Ignition Timing Adjustment
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Table 4-3.  Torque Table

ENGINE

Mounting Bolts
Flywheel Nut
Cylinder Head Nuts
Spark Plugs
Crankcase Bolts

30 foot-pounds
60 foot-pounds
16 foot-pounds
20 foot-pounds
16 foot-pounds

Carburetor Mounting Nuts
Intake Manifold Bolts
Exhaust Manifold Nuts
Fan Shaft Nut
Fan Case Mounting Screws

3.5 foot-pounds
5 to 6 foot-pounds
12 foot-pounds
47 foot-pounds
5 foot-pounds

Starter Mounting Bolts
Fan Case to Crankcase Mounting

Bolts
Duct to Engine Screws
Stator Assembly Mounting Screws
Recoil Starter Drive Plate Nut

16 to 18 foot-pounds
10 to 12 foot- pounds

3 foot-pounds
5 to 6 foot-pounds
8 to 10 foot-pounds

Recoil Starter Pulley Mounting
Bolts

Recoil Starter Mounting Bolts
Carburetor Ram Tube Screws
Exhaust Assembly

5 foot-pounds

5 foot-pounds
8 foot-pounds
12 foot-pounds

PRIMING PUMP

Priming Pump Mounting (Belt
Tension Adjustment)

Priming Pump Assembly Capscrews

7 foot-pounds

7 foot-pounds

PUMP

Cover Nuts
Impeller Screw
Pump Mounting Bolts

14 foot-pounds
70 foot-pounds
24 foot-pounds
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d. Remove and discard gasket (21).

e. Remove impeller screw (26), washer (27), and
impeller seal (28).

f. Screw a 5/8-11 x 2-1/2 inches long hex head bolt
into impeller (25) until snug, then continue screwing in
bolt until impeller comes free.

g. Remove water seal (29) and inspect for wear
and/or defects.

h. If damage is indicated, install new water seal
(29).

i. Reassemble parts in reverse order of
disassembly using new gasket (21) and impeller seal
(28).  Tighten impeller screw (26) to 70 foot-pounds
torque, mounting screw (17) to 24 foot- pounds, and
cover nuts (19) to 14 foot- pounds.

j. Remove pump OUT OF SERVICE tag upon
completion.

4-23. PUMP OVERHAUL.

4-24. Overhaul of the pump should be accomplished on
an as required basis. For overhaul instructions, refer to
Chapter 6.

Section IV.  TENDER OR SHORE-BASED MAINTENANCE AND OVERHAUL

4-25.  Not applicable.

Section V.  PERFORMANCE TESTING

4-26. The pump shall be performance and leakage
tested after overhaul or repair.  This section provides
the test procedures for the pump.

4-27. EQUIPMENT REQUIRED FOR TESTING.

4-28. Not applicable.

4-29.  PERFORMANCE TEST.

4-30. To perform the performance test, proceed as
follows:

a. Operate the pump (refer to paragraph 2-10) at a
suction lift of 16 feet.

b. Verify that the pump pumps 250 gpm at a
discharge pressure of 100 psi.

c. Check piping, valves, and fittings for any
indication of leakage.

d. Replace any leaking component and retest the
pump.

e. Shut down pump in accordance with table 2-6.

4-31. HYDROSTATIC LEAKAGE TEST.

4-32. To perform the hydrostatic leakage test, proceed
as follows:

a. Remove check valve (7) in exhaust cooling line
and reinstall It in the opposite direction (see figure 7-4).

b. Remove check valve (10) in priming system line
and reinstall it in the opposite direction (see figure 7-4).

c. Connect pump to a water pressure source not to
exceed 150 psi.

d. With water pressure applied, open discharge
valve until water comes out of discharge valve.

e. Close discharge valve and allow pressure to rise
in pump.

f. Inspect pump for leakage.

g. Shut down water pressure to pump.

h. Replace any leaking component and retest
pump.
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4-33. TEST SHUT DOWN.

4-34. Test shut down after hydrostatic leakage test
consists of removing water pressure source and

reversing exhaust cooling line and priming system
check valves.  Upon completion of shut down the pump
is operable and ready for
service.

Section VI.  DIAGRAMS

4-35. The diagrams required for scheduled and
corrective maintenance, troubleshooting, and for

location of parts are found in Chapter 5 and 6.
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CHAPTER 5
TROUBLESHOOTING

5-1. GENERAL.

5-2. Table 5-1 lists the troubles that may occur during
operation.  In tracing faults, an orderly systematic
procedure should be followed.  The troubleshooting
table gives the symptoms of troubles commonly
encountered in the left-hand column, the possible
causes of these symptoms in the center column and
suggested corrective measures in the right-hand
column.  An electrical schematic and a wiring diagram
(figure 5-1) are included in this chapter to assist in
tracing faults.

5-3. TROUBLESHOOTING THE IGNITION
SYSTEM.

5-4. Remove the spark plug from one cylinder and
ground to engine firmly.  Reconnect the spark plug wire
to the spark plug.  Turn the switch to the start position,

then pull the manual starter and check for a spark at the
test plug. Test both cylinders in the same manner. If
sparks are observed at the plug, for both cylinders, the
problem lies elsewhere in the engine (carburetion,
timing, or mechanical failure).  If a spark discharge is
observed at one cylinder but not the other, replace spark
plug that does not spark; if results remain the same-the
problem lies in the enclosure coil (56), the exciter coil
(68), or the pulser coil (69, figure 7-8).

5-5. If spark discharges are not observed at either
cylinder, the system will have to be tested with an
ohmmeter or checked by replacing components.
However, before testing the system, make certain the
on-off switch is not the problem.  Disconnect the black
lead from the switch, position the lead so the terminal
cannot contact ground and again check for spark
discharges at the test plug.  The switch is faulty if a
spark is obtained at both spark plugs.
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Figure 5-1.  Wiring Diagram
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Table 5-1.  Troubleshooting

Symptom Probable Cause Remedy

HARD STARTING OR WILL NO START
Lack of fuel Empty fuel tank. Refill fuel tank.  (Refer

to table 2-4, step 2.)

Fuel line pinched or dis- Check fuel lines and re-
connected. pair or replace as

required.

Plugged vent hole in fuel tank Remove filler cap and
filler cap. clean vent hole.

Fuel line connector plugged. Remove connector and clean.

Impulse tube loose or pinched. Check impulse tube and
repair or replace as re-
quired.

Poor or no Ignition not turned on. Turn ignition on.  (Refer
ignition spark to table 2-4, step 5.)

Spark plugs wet or carbon Check spark plugs.  (Refer
fouled. to figure 4-1.)

Spark plug electrodes broken. Check spark plugs.  (Refer
to figure 4-1.)

Spark plug cables loose or Tighten cable connections
broken. or replace as necessary.

Faulty ignition system. Troubleshoot ignition
system in accordance with.
paragraph 5-3.

Engine flooded Metering diaphragm lever set Adjust metering diaphragm
too high. lever (30, figure 3-4).

(Refer to paragraph 6-93
and figure 6-1.)

Dirt under inlet needle valve. Replace carburetor.

Metering lever spring not Remove metering diaphragm
seated on the dimple in the lever spring (29,
metering lever. figure 3-4) and reinstall.

(Refer to paragraph 6-93.)

Fuel pump diaphragm leaking. Replace carburetor.
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Table 5-1.  Troubleshooting ( Continued)

Symptom Probable Cause Remedy

Engine flooded Dirt under check valve Replace carburetor.
(continued) (37, figure 3-4).

Carburetor lean, Dirt in idle fuel channels. Replace carburetor.
too much air

Metering lever set too low. Adjust metering diaphragm
lever (30, figure 3-4).
(Refer to paragraph 6-93.)

Leaky nozzle check valve Replace carburetor.
diaphragm (32, figure 3-4).

Hole in metering diaphragrn Replace carburetor.
(10, figure 3-4).

Impulse line plugged. Remove impulse line and
clean.

Leaky manifold gaskets Replace gaskets.
(figure 4-1).

Leaky diaphragm check valve Replace carburetor.
(5 and 32, figure 3-5).

Dirty fuel inlet screen Replace carburetor.
(3, figure 3-5).

Faulty fuel delivery system Check fuel tank, lines,
to carburetor. and connector.

Poor compression Loose spark plug. Torque tighten spark plug
to 20 foot-pounds.

Cylinder head loose. Torque tighten cylinder
head nuts to 16 foot-
pounds.

Blown cylinder head gasket. Replace engine.

Piston rings broken. Replace engine.

Piston and cylinder badly worn. Replace engine.

RUNNING TROUBLES

Lacks power Poor quality or improperly Empty fuel tank and re-
mixed fuel . fill.  (Refer to table

2-4, step 2.)
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Table 5-1.  Troubleshooting (Continued)

Symptom Probable Cause Remedy
Lacks power Water in fuel. Empty fuel tank and re-
(continued) fill.  (Refer to table

2-4, step 2.)

Exhaust port and/or muffler Remove blockage from ex-
plugged. haust port and/or muffler.

Improperly adjusted carburetor. Adjust carburetor.  (Refer
to paragraph 4-17.)

Ignition timing wrong. Check ignition timing.
(Refer to paragraph 4-19.)

Poor compression. Replace engine.

Runs unevenly Bad spark plug. Check spark plugs.  (Refer
to paragraph 4-11.)

Wrong spark plug. Check spark plugs.  (Refer
to paragraph 4-11.)

Spark plug cable loose. Tighten spark plug cable
connection.

Faulty ignition system. Troubleshoot ignition
system in accordance with
paragraph 5-3.

Poor acceleration Choke closed (24, figure 3-4). Open choke.

Carburetor improperly adjusted. Adjust carburetor.  (Refer
to paragraph 4-17.)

Dirt under carburetor inlet Replace carburetor.
needle valve (28, figure 3-4).

Exhaust port heavily coated Remove carbon.
with carbon.  (Refer to
figure 3-3.)

No acceleration Carburetor idle mixture too Adjust carburetor.  (Refer
lean. to paragraph 4-17.)

Carburetor diaphragm cover- Tighten screws securing
plate loose (41, figure 3-4). coverplate.

Carburetor diaphragm gasket Replace carburetor.
(10, figure 3-4) leaking.
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Table 5-1.  Troubleshooting (Continued)

Symptom Probable Cause Remedy

No acceleration Intake manifold loose and Replace gasket.
(continued) leaking.  (Refer to figure

4-1.)

Carburetor leaking or mal- Replace carburetor.
functioning.

Engine backfires Insufficient fuel. Check fuel tank and fuel
through carburetor lines.

Wrong spark plug. Check spark plug.  (Refer
to paragraph 4-11.)

Air leakage from faulty Check gaskets and seals
gaskets or oil seals. and replace as necessary.

Pings under heavy Ignition timing too early.  Check ignition timing.
load, full throt- (Refer to paragraph 4-19.)
tle

Wrong spark plug. Check spark plug.  (Refer
to paragraph 4-11.)

Carburetor main fuel. Adjust carburetor.  (Refer
to paragraph 4-17.)

Adjustment too lean.

Engine stops Fuel tank empty. Refill fuel tank.  (Refer
to table 2-4, step 2.)

Ignition inadvertently turned Restart pump.  (Refer to
off. paragraph 2-5.)

Exhaust port and/or muffler Remove blockage from ex-
plugged.  (See figure 3-3.) haust port and/or muffler.

Insufficient oil content In Empty fuel tank and re-
fuel. fill.  (Refer to table

2-4, step 2.)

Plugged fuel line. Check fuel lines and clean
as required.

Impulse tube plugged, loose or Clean, tighten, or repair
pinched (89, figure 7-1). as required.

Carburetor inlet screen or Replace carburetor.
passages clogged (6,8,18,26,
and 36, figure 3-4).

5-6



NAVSEA S6225-EF-MMA-010/MODEL PE-250

Table 5-1.  Troubleshooting (Continued)

Symptom Probable Cause Remedy

Engine stops Faulty pressure switch (11, Replace pressure switch.
(continued) figure 7-4).

PUMP TROUBLES

Pump primes Air leaking into the priming If the location of air
slowly or not system or suction hose. leakage cannot be deter-
at all mined, refer to paragraph

4-34 and perform hydro-
static leakage test.

Defective check valve (4, Remove and replace check
figure 7-4) in exhaust cool- valve.
ing line.

Defective priming switch (21, Remove and replace priming
figure 7-2). switch.

Magnetic clutch Clutch slipping (56, figure 7-1) Remove magnetic clutch and key.
slipping See paragraphs 6-55 and 6-63.

Inspect magnetic clutch key and
priming pump shaft for damage.

Defective magnetic clutch. Remove and replace mag-
netic clutch.

Defective priming pump pulley. Replace magnetic clutch.

Improper fan belt tension. Check fan belt tension.

Defective priming pump. Repair or replace priming
pump.

Pump will not Clogged strainer-foot valve. Clean strainer-foot valve.
pump water or (Refer to figure 1-1.)
is not pumping
enough Foreign matter in suction hose. Remove foreign matter from

suction hose.

Clogged discharge valve (12, Clean discharge valve.
figure 7-1).

Foreign matter in discharge Remove foreign matter from
hose. discharge hose.

Clogged pump impeller water- Clean impeller waterways.
ways.
Engine lacks power. Refer to paragraph 5-2.
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5-6. OHMMETER TEST PROCEDURE.  Make certain
the ohmmeter being used is accurate and the batteries
are fresh.  Periodically zero the meter during the tests.

a. Wire Connection Test.

(1) Check all wiring connectors to ensure
connections are clean, secure, and correct.  (Refer to
figure 5-1.)

(2) Check wires for breaks, shorts, grounds,
and defective insulation.

b. Exciter and Pulser Coil Test. To locate the cause
of trouble (broken wire, short circuit, etc.) measure the
resistance of each coil winding and check AC voltage
output as specified in figure 5-2. Repair defective wire
or replace coil not within specifications.

CAUTION

Do not use an improper tester
(insulation resistance testers, or other
testers with a battery of large capacity).
The use of a large capacity tester may
ruin components during test.

c. Ignition Coil Test.  Measure resistance of ignition
coil primary and secondary windings as specified in
figure 5-3.  Repair defective wire or replace coil not
within specifications.  (Refer to figure 5-3.)

CAUTION

Do not use an improper tester
(insulation resistance testers or other
testers with a battery of large capacity).
The use of a large capacity tester may
ruin components during test.

Coil to be measured Exciter Pulser

Meter Lead Connections Red- Ground Red - White

Resistance, Ohms +/-20 percent 128 23

Ac Voltage * 40 4

* Engine cranking, spark plugs installed.

Figure 5-2.  Exciter and Pulser Test Setup
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Figure 5-4.  Fuel Feed System

Figure 5-3.  Ignition Coil Test Setup
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CHAPTER 6
CORRECTIVE MAINTENANCE

6-1. INTRODUCTION.

6-2. This chapter provides instructions for adjusting, removing, disassembly, inspection, cleaning, repair, or
replacement, reassembly and installation of the components of the pump. Several engine parts have been modified by
the pump manufacturer. These parts include the ignition and electrical systems, as well as the crankcase and fan
housing. The interval rotor parts of the engine are not modified. All other parts must be obtained from the pump
manufacturer.

Section I.  ADJUSTMENT AND ALIGNMENT

6-3. FAN BELT TENSION ADJUSTMENT.

6-4. Refer to paragraph 4-13 for fan belt tension
adjustment procedures.

6-5. CARBURETOR ADJUSTMENT.

6-6. Refer to paragraph 4-17 for carburetor
adjustment procedures.

6-7. IGNITION TIMING.

6-8. Refer to paragraph 4-19 for ignition timing
instructions.

Section II.  REPAIR

6-9. GENERAL.

6-10. This section includes Instructions for removal,
disassembly, inspection, cleaning, repair, and
replacement of components of the pump. Prior to
removal of any component, proceed as follows:

a. Shut down pump. (Refer to table 2-6.)

b. Tag pump OUT OF SERVICE

c. Before removing any electrical part, tag
electrical leads to facilitate rewiring during
reassembly.

6-11. ENGINE CONTROL PANEL REPAIR.

6-12. ENGINE CONTROL PANEL DISASSEMBLY.

6-13. To disassemble engine control panel, see
figure 7-2 and proceed as follows:

a. Remove two cotter pins (5).

b. Unscrew and remove throttle and choke rods
(9) from carburetor.

c. Unscrew and remove two nuts
(2) from two control spindles (6).

d. Remove two springs (1).

e. Remove throttle and choke knobs (11) by
removing two setscrews (12).

f. Unscrew and remove two control spindles (6)
and two washers (4) from throttle and choke shafts
(13).
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g. Remove two control arms (7) from two control
spindles (6) by removing two screws (8).

h. Remove throttle and choke shafts (13) and
two nuts (10).

i. Unscrew and remove connector (17) from
control box (18).

j.  Remove control box (18) and gasket (20)
from engine control panel by removing four screws
(19).

k. Tag and remove electrical leads from engine
control panel.

l. Remove voltage regulator (14) from control
box (18) by removing two screws (15) and nuts (16).

m. Remove two pushbutton switches (21) from
control panel (27) by unscrewing and removing nut.

n. Remove toggle switch (22) from control panel
(27) by unscrewing and removing nut.

o. Remove information plate (23) from control
panel (27) by removing four screws (24), nuts (25),
and lockwashers (26).

p. Remove control panel (27) from bracket (3) by
removing two screws (28), nuts (29), and lockwashers
(30).

q. Remove bracket (3) by removing four screws
(2 and 5, figure 7-1), lockwashers (4 and 7, figure 7-1),
two washers (6, figure 7-1), and two nuts (3, figure
7-1).

6-14. ENGINE CONTROL PANEL CLEANING.

6-15. Clean parts of disassembled engine control
panel as fol1ows:

a. Wash throttle and choke control parts with
general purpose cleaner, P-D-680, Type II.

b. Dry parts with compressed air and wipe with
clean cloth.

c. Clean switches outer surfaces with mild
solvent that will not affect rubber.

d. Wipe switches dry with clean cloth.
e. Clean control panel information plate and

voltage regulator and attached wires with mild
cleaning solution that will not affect plastic.

6-16. ENGINE CONTROL PANEL INSPECTION,
REPAIR, AND REPLACEMENI.

6-17. Inspect, repair, and replace parts of engine
control panel as follows:

a. Inspect switches, connectors, linkage, and
wiring for abrasions, looseness, and accumulation of
dirt.

b. Replace all parts that show signs of wear or
damage.

c. Apply a thin coat of silicone compound, MIL-
S-8660, to throttle and choke linkage.

d. Inspect gasket of control electrical box for
deterioration.

e. Replace gasket that shows signs of wear or
damage.

6-18. ENGINE CONTROL PANEL REASSEMBLY.

6-19. Reassemble engine control panel In reverse
order of disassembly.

6-20. GAGE PANEL REPAIR.

6-21. GAGE PANEL REMOVAL.

6-22. Remove gage panel as follows:
a. Tag and remove electrical leads from

ammeter (6, figure 7-3).
b. See figure 7-4 and unscrew gage hose (3)

from pipe elbow (9).
c. Unscrew and remove gage hose (3) from pipe

elbow (10).
d. Remove gage panel assembly (8, figure 7-1)

by removing three cap screws (9).

6-23. GAGE PANEL DISASSEMBLY.

6-24. To disassemble gage panel, see figure 7-3
and proceed as follows:

a. Unscrew and remove pipe elbow (2, figure
7-4) from compound gage (5).

b. Remove bracket (7) from gage plate (1) by
removing four nuts (4).

c. Remove four vibration isolators (3) from gage
plate (1) by removing four screws (2).
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d. Remove compound gage (5) from gage
plate (1) by removing two nuts, lockwashers, and
brackets.

e. Remove ammeter (6) from gage plate (1) by
removing four nuts, two lockwashers, and bracket.

6-25. GAGE PANEL CLEANING.

6-26. Clean parts of disassembled gage panel as
fol1ows:

a. Wipe all parts carefully with clean cloth
dampened with general purpose cleaner, P-D-680,
Type II.

b. Dry parts with compressed air and wipe dry
with clean cloth.

6-27. GAGE PANEL INSPECTION, REPAIR AND
REPLACEMENT.

6-28. Inspect, repair and replace parts of gage
panel as follows:

a. Inspect gages, shock mounts, and wiring for
abrasions, looseness, and accumulation of dirt.

b. Replace all parts that show signs of wear or
damage.

6-29. GAGE PANEL REASSEMBLY.

6-30. Reassemble gage panel in reverse order of
disassembly.

6-31. GAGE PANEL INSTALLATION.

6-32. Install gage panel in reverse order of
removal.

6-33. DISCHARGE VALVE REPAIR.

6-34. DISCHARGE VALVE REMOVAL.

6-35. Remove discharge valve as follows:
a. Unscrew discharge cap and chain (11,

figure 7-1) from discharge valve (12).
b. Unscrew and remove four cap screws (13,

figure 7-1) and remove discharge valve (12).

6-36. DISCHARGE VALVE CLEANING (12, figure
7-1).

6-37. Clean discharge valve as follows:

WARNING

Observe no smoking regulation and avoid
prolonged contact with, or inhalation of,
cleaning solvents. Avoid use near heat or
open flame and provide adequate ventilation.

a. Wash discharge valve carefully with general
purpose cleaner, P-D-680, Type II.  Salt or scale
deposits on surfaces may be removed by using scale
removing cornpound (sulfamic acid, PS-
120).

b. Blow out and dry internal passage and hose
fitting of discharge valve with filtered compressed air.

c. Wipe external surfaces of discharge valve dry
with clean cloth.

6-38. DISCHARGE VALVE INSPECTION, REPAIR,
AND REPLACEMENT.

6-39. Inspect, repair, and replace discharge valve
as follows:

a. Inspect discharge valve for damaged threads,
looseness, and leaking.

b. Replace discharge valve if it shows signs of
wear or damage.

c. Apply a thin coat of silicone compound, MIL-
S-8660, to the handle.

6-40. DISCHARGE VALVE INSTALLATION.

6-41. Install discharge valve in reverse order of
removal.

6-42. PUMP REPAIR.

NOTE

The pump body does not have to be removed
so that repair can be accomplished on pump.
If damage to pump body is indicated, first
disassemble pump in accordance with
paragraph 6-43.
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6-43. PUMP DISASSEMBLY.

WARNING

Exercise care when removing water seal from
impeller assembly. All spring tension should be
released to pre- vent spring from accidentally
disengaging and causing in- jury. Wear safety
glasses when repairing water seal assembly
components.

a. Remove priming pump hose (8, figure 7-4)
from priming pump suction port.

b. Unscrew suction cap and chain (15, figure
7-1).

c. Remove suction head and hose adapter
assembly (16, figure 7-1) by removing one screw
(17), one lockwasher (18), ten nuts (19) and ten
washers (20).

d. Remove and discard gasket (21).
e. Remove impeller screw (26), washer (27),

and impeller seal (28).
f. Screw a 5/8 x 2-1/2 inch long hex head bolt

into impeller (25) until snug, then continue screwing
in bolt until impeller comes free.

WARNING

Exercise care when removing water seal from
impeller assembly. A11 spring ten- sion should
be released to prevent spring from acci-
dentally disengaging and causing Injury. Wear
safety glasses when repair- ing water seal
assembly components.

g. Carefully remove impeller assembly (25).
h. Remove water seal (29) from impeller.

6-44. PUMP BODY REMOVAL.

6-45. To remove pump body, proceed as follows:

a. Disconnect electrical lead from pressure
switch (11, figure 7-4).

b. Unscrew gage hose (3) and exhaust cooling
hose (2) at pump outlet (figure 7-4). It may be
necessary to hold hose with pliers while turning the
hose fitting. The fitting will turn inside the hose.

c. Unscrew and remove pipe elbow (9), check
valve (7), pressure switch (11), pipe cross (5), and
pipe nipple (6) at pump outlet. (Refer to figure 7-4.)

d. Unscrew body plug and chain (30, figure 7-1)
and drain valve (12, figure 7-4).

CAUTION

Check shims between pump body base
and mounting support plate, accurately
record each shim location.

NOTE

Shims are required for alignment of pump
body. Keep for reassembly.

e. Remove pump body (31, figure 7-1) by
removing four cap screws (32) and lockwashers (33).

6-46. PUMP CLEANING.

6-47. Clean the disassembled components of the
pump as follows:

WARNING

Observe no smoking regulation and avoid
prolonged contact with, or inhalation of,
cleaning solvents. Avoid use near heat or
open flame and provide adequate
ventilation.

a. Wash all parts carefully with general purpose
cleaner, P-D-680, Type II.  Salt or scale deposits on
surfaces may be removed by using scale removing
compound (sulphamic acid, PS-120).
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b. Dry all  internal parts with filtered compressed
air and wipe dry with clean cloth external surfaces.

c. Blow out all passages, hoses, pipe fittings,
and impeller with filtered compressed air.

6-48. PUMP INSPECTION, REPAIR, AND
REPLACEMENT.

6-49. Inspect, repair, and replace pump as follows:
a. Inspect hoses for abrasions, cuts, chafing, and

permanent set.
b. Replace hose if damaged to cause leaking in

priming or exhaust systems.
c. Inspect threads for nicks, burrs, and distortion.
d. Replace all  parts that show signs of wear or

damage.
e. Apply a thin coat of silicone compound, MIL-

S-8660, to bolt threads and pump housing surface.
f. Apply a thin coat of pipe thread sealant to

pipe threads, check valve, elbow, nipple, cross, and
pressure switch.

g. Inspect gasket surfaces for nicks, burrs
laserioration.

h. Smooth out minor nicks, scratches with fine
emery cloth.

i. Replace all  gaskets and seal s with new
gaskets and seals.

j. Inspect water seal wear surfaces.

CAUTION

Surfaces are polished finish. Wipe with soft clean
cloth. Inspect for nicks, scoring, chipping, and
distortion.

k. Replace all  parts that have nicks, scoring,
chipping or distortion.

l. Inspect impeller for ridges, scoring, or nicks.
m. Repair impeller wear ring surfaces.

CAUTION

Carefully smooth out ridges, scoring, or minor nicks
with fine emery cloth. Excessive machining of impeller
suction rings can cause damage to impeller capacity
for pumping.

n. Replace impeller that cannot be repaired.
o. Inspect pump housing wear ring for

accumulation of deposits of foreign material.
p. Repair rings by removing material deposits

with fine emery cloth.
q. Replace rings that show signs of rubbings,

damage, or distortion and impair the rotation of the
impeller.

r. The difference in the diameters of the wear
rings and the impeller should not exceed 0.040 inch.

6-50. PUMP BODY INSTALLATION.

6-51. Install pump body on frame as follows:
a. Place pump body on frame and secure with

four cap screws (32), lockwashers (33), and replace
alignment shims, if used.  Refer to paragraph 6-45,
step e.  Torque to 24 foot-pounds.

CAUTION

Accurately install shims as recorded during
disassembly. b. Screw body plug and chain (30, figure
7-1) and drain valve (12, figure 7-4) Into pump body
(31, figure 7-1).

c. Install pipe nipple (6, figure 7-4), pipe cross
(5), pressure switch (11), check valve (4), and pipe
elbow (9) at pump outlet.  All pipe threads should
engage 3/8 inch.

d. Screw gage hose (3) to pipe elbow (9). Thread
engagement 3/8 inch.
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e. Screw exhaust cooling hose (2) to check
valve (4).  Thread engagement 3/8 inch.
f. Connect electrical lead to pressure switch
(11).

6-52. PUMP REASSEMBLY.

6-53. To reassemble the pump, proceed as follows:

CAUTION

Water seal assembly spring loaded.

a. Install water seal (29, figure 7-1) on impeller
(25).

b. Install washer (27) and impeller seal (28) on
impeller screw (26).

c. Install impeller (25) in pump body (31) and
secure with impeller screw (26), torque 51 foot-
pounds.

d. Install suction head and hose adapter
assembly (16).

(1) Align holes in new gasket (21) with
pump body studs (22) and position gasket on pump
body (31).

(2) Align suction head and hose adapter
assembly (16) with pump body studs (22) and
assemble suction head and hose adapter assembly to
pump body (31).  Secure suction head and hose
adapter assembly using one cap screw (17), one
lockwasher (18), ten nuts (19), and washers (20),
torque 170 pound-inches.

(3) To check alignment, remove spark
plugs and rotate engine by pulling on retractable
starter rope. Engine and pump should rotate freely
without binding.  If impeller is rubbing, check for
proper shimming.

6-54. PRIMING PUMP REPAIR.

6-55. PRIMING PUMP ASSEMBLY REMOVAL.

6-56. To remove priming pump assembly, proceed
as follows:

a. Remove three cap screws, washers, and nuts
that secure guard assembly (34, figure 7-1) to support
bracket.

b. Carefully remove guard assembly (34) from
support bracket.

c. Remove priming pump hose (8, figure 7-4) via
unscrewing hose from the fire pump suction cover.

d. Loosen magnetic clutch (56, figure 7-1)
locking setscrews and slide clutch on drive shaft
towards priming pump (54). Remove hook end of
clutch stabilizer (55) from magnetic clutch (56)
stabilizer hole.  Unscrew clutch stabilizer (55) from
priming pump (54). Then carefully unwrap magnetic
clutch (56) power 12V lead and remove clutch
stabilizer (55).

e. Remove priming pump stabilizer bracket (50)
by removing one cap screw (49) and nut (48) from fan
housing and one cap screw (49) from priming pump
(54, figure 7-1).

f. Remove magnetic clutch (56) ground wire by
removing one cap screw (46), washer (47), and nut
(48).

g. Remove oiler assembly (42) by removing two
cap screws (43), washers (44), and nuts (45).

h. Remove other cap screw (46), two washers
(47), and nut (48) that secure priming pump base plate
(58) to frame.

i. Carefully remove priming pump and clutch
assembly by sliding it toward engine, releasing fan
belt tension. Then remove fan belt from magnetic
clutch (56) drive pulley.

CAUTION

Protect magnetic clutch wiring harness
during removal, because clutch 12V
power lead remains attached to primary
electrical harness.

j. Unscrew and remove two cap screws (49)
which secure priming pump (54, figure 7-1) to
mounting brackets (53). Then carefully remove
priming pump and clutch assembly from mounting
brackets (53). Keep adjacent to engine until magnetic
clutch (56) is removed from priming pump drive shaft.
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k. Carefully slide magnetic clutch (56) off
priming pump drive shaft.  Place magnetic clutch
(56)near engine with 12V power lead attached.

l. Remove woodruff key (57) from priming pump
drive shaft. m.  Remove priming pump hose (8, figure
7-4) from priming pump (54, figure 7-1) by unscrewing
hose from priming pump inlet part.

6-57. PRIMING PUMP DISASSEMBLY.

6-58. See figure 7-6 and disassemble
priming pump as follows:

a. Remove two end plates (2) by unscrewing and
removing nine cap screws (9). Remove and discard
gaskets (8).

b. Remove outer seal (4), bearing (6), and inner
seal (5) from both end plates (2).
c. Remove four vanes (7) from rotor and shaft
(3).

6-59. PRIMING PUMP CLEANING.

6-60. Clean disassembled parts of priming pump as
follows:

WARNING

Observe no smoking regulation. Avoid
prolonged contact with, or inhalation of
cleaning solvents. Avoid use near heat or
open flame and provide adequate
ventilation.

a. Clean all  parts with general purpose cleaner,
P-D-680, Type II. Salt or scale deposits may be
removed by using scale removing compound
(sulphamic acid, PS-120).

b. Dry all internal parts with filtered compressed
air and wipe dry external surfaces with clean cloth.

c. Blow out all passages, hoses, and pipe fittings
with filtered compressed air.

6-61. PRIMING PUMP INSPECTION, REPAIR,
AND REPLACEMENT.

6-62. Inspect, repair, and replace priming pump as
follows:

a. Inspect hose for abrasions, cuts, chafing, and
permanent set.

b. Replace hose if damaged or shows wear to
cause leaking in priming systems.

c. Inspect threads for nicks, burrs, and distortion.
d. Replace all parts that show signs of wear or

damage.
e. Apply a thin coat of silicone compound, MIL-

S-8660, to screw threads and pump housing surface.
f. Apply a thin coat of pipe sealant to pipe

threads.
g. Inspect gasket surface for nicks, burrs, and

deterioration.
h. Smooth out minor nicks, scratches, and burrs

with fine emery cloth.
i. Replace gaskets with new gaskets.
J. Replace shaft seals if leaking or shows sign of

excessive wear.
k. Replace bearings if it has a rough feel when

you rotate it.
l. Replace the vanes if they show signs of

excessive wear.  If height is less than 1/2 inch replace
vanes.

6-63. PRIMING PUMP REASSEMBLY.

6-64. To reassemble the priming pump, see figure
7-6 and proceed as follows:

a. Place end plate (2) in press fixture with
counterbore up.
b. Place inner seal (5) with lip of seal face down
in end plate (2) bore.

c. Slowly press inner seal (5) into end plate (2)
bore and press in until seated.

d. Place bearing (6) on top of end plate (2) bore
and slowly press bearing (6) down into end plate (2)
bore, until seated on inner seal (5).
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e. PIace outer seal (4) on top of end plate (2)
with lip side facing up and then slowly press outer seal
(4) into end plate (2) bore until seated.

f. Do same for the other end plate (2).
g. Now press rotor and shaft (3) into one of the

end plates (2) making sure that shaft is pressed in
until seated.

h. Place one gasket (8) on the face of the end
plate (2), then place body (1) on top of gasket (8) and
align screw holes at same time.

i. Start screws (9) in holes.
j. Place vanes (7) in grooves of rotor.
k. P1 ace one gasket (8) on top of face of body

(1).
1. Press on other end plate (2) on shaft and

press until seated on body (1).
m. With holes aligned start screws (9).
n. As you tighten up on the screws (9) rotate

shaft back and forth.
o. If you are unable to rotate shaft back and

forth, tap body (1) with lead hammer lightly. p. If step
o, above, does not free up shaft, a second gasket (8)
will be required. Repeat steps h through o, above. A
side clearance of 0.005 inch to 0.010 inch is standard.

q. Torque screws to 7 footpounds.

NOTE

Shaft must rotate freely to meet required
perform- ance.

6-65. PRIMING PUMP INSTALLATION.

6-66. Install priming pump in reverse order of
removal.

6-67. MUFFLER EXHAUST ASSEMBLY REPAIR.

WARNING

Exhaust system when hot can cause
personal injury.

6-68.  MUFFLER EXHAUST ASSEMBLY REMOVAL.
6-69. To remove the muffler exhaust assembly, see
figure 7-1, and proceed as follows:

a. Remove guard assembly (34) by removing
three-c s crews, washers, and nuts.

b. Unscrew and remove exhaust cap and chain
(35).
c. Remove muffler exhaust assembly (36) by
removing one tapping screw (37), one lockwasher
(38), two cap screws (39), two washers (40), and two
lockwashers (41).

6-70. MUFFLER EXHAUST DISASSEMBLY.

6-71. See figure 7-5 and disassemble the muffler
exhaust assembly as follows:

a. Remove outlet cap (2) by removing four cap
screws (4) and nuts
(5).

b. Remove and discard gasket (3).
c. Unscrew and remove long nipple (6), coupling

(7), and check valve (8).

6-72.   MUFFLEREXHAUSTASSEMBLY CLEANING.

6-73. Clean disassembled parts as follows:

WARNING

Observe no smoking regulations. Avoid prolonged
contact with or inhalation of cleaning solvents. Avoid
use near heat or open flame and provide adequate
ventilation.

a. Clean muffler tailpipe, outlet cap, long nipple,
and coupling with general purpose cleaner, P-D-680,
Type II.

b. Remove any accumulated scale, carbon
deposits, or dirt.

c. Blow compressed air through the passages
and wipe external surfaces dry with clean cloth.

d.  Clean threads and gasket surfaces.
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e. Clean external surface of check valve with
general purpose cleaner, P-D-680, Type II.

f. Air dry and wipe with clean cloth.

6-74. MUFFLER EXHAUST ASSEMBLY
INSPECTION, REPAIR, AND REPLACEMENT.

6-75. Inspect, repair, and replace parts of muffler
exhaust assembly as follows:

a. Inspect gasket surfaces for nicks, burrs, and
deterioration.

b. Smooth out minor nicks, scratches, and
burrs with fine emery cloth.

c. Inspect threads for nicks, burrs, and
distortion.

d. Replace all parts that show signs of wear or
damage.

e. apply a thin coat of silicone compound, MIL-
S-8860, to screw threads and outlet cap threads.

f. Replace check valve that shows signs of
excessive wear or leaking.

g. Replace gasket with new gasket.

6-76. MUFFLER EXHAUST REASSEMBLY.

6-77. Reassemble muffler exhaust assembly in
reverse order of disassembly (see table 4-3).

6-78. MUFFLER EXHAUST INSTALLATION.

6-79.  muffler exhaust assembly in reverse order
of removal.

6-80. CARBURETOR ASSEMBLY REPAIR.

6-81. CARBURETOR ASSEMBLY REMOVAL.

6-82. To remove the carburetor assembly,
proceed as follows:

WARNING

Observe no smoking regulations.

a. See figure 7-2 and remove two cotter pins (5).
b. Unscrew and remove throttle and choke rods

(9, figure 7-2) froin carburetor assembly (75, figure
7-1).

c. Remove two fuel hoses (7) by loosening two
hose clamps (71).

d. Remove carburetor assembly (75, figure 7-1)
by unscrewing and removing two washers (76),
lockwashers (77), and nuts (78).

6-83. CARBURETOR DISASSEMBLY.

6-84. To disassemble carburetor assembly, see
figure 7-7, remove ram tube (2) from carburetor (1) by
removing two screws (3) and lockwashers (4).

6-85. CARBURETOR ASSEMBLY CLEANING.

6-86. Clean the parts of the disassembled
carburetor assembly as follows:

WARNING

Observe no smoking regulations. Avoid
prolonged contact with, or inhalation of
cleaning solvent. Avoid use near heat or
open flame and provide adequate
ventilation.

a. Clean carburetor parts with carbon removing
compound, MIL-C-19853, FSN 6850-00-702-8451.

b. Dry al1 parts with fi1tered compressed air (20
psi).

c. Blow out all passages in carburetor and ram
tube with filtered compressed air.

6-87. CARBURETOR ASSEMBLY INSPECTION,
REPAIR, AND REPLACEMENT.
6-88. Inspect, repair, and replace parts of the
carburetor assembly as follows:

a. Inspect carburetor and ram tube for wear and
damage.

b. Replace carburetor and ram tube if it shows
signs of wear or damage.
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6-89. CARBURETOR REASSEMBLY.

6-90. Reassemble carburetor assembly in reverse
order of disassembly. Torque to 85 foot-pounds.

6-91. CARBURETOR INSTALLATION.

6-92. Install carburetor assembly in reverse order of
removal. Torque to 40 pound-inches.

6-93. METERING LEVER ADJUSTMENT.

6-94. See figure 6-1 and adjust the metering lever
as follows:

a. Slide a straight edge across the face of the
casting.

b. Check to see that the bumper end of the
metering lever extends from 0.005 to 0.020 inch
above the casting.

CAUTION

Do not press down on the needle.

c. If adjustment is necessary, hold down the
bumper end of the metering lever and bend the
needle end.

6-95. BATTERY REMOVAL.

WARNING

Danger! Contains sulfuric acid. Avoid
contact with skin, eyes, or clothing. Read
safety precautions.

6-96. See figure 7-1, and remove battery as follows:

a. Unclamp positive battery cable (60) from
battery (88).

b. Unclamp negative battery cable (61) from
battery (88).

c. Loosen wing nut and swing cup hook out of
the way.

d. Remove battery (88) from tray.

6-97. SOLENOID AND ELECTRIC STARTER
REPAIR.

6-98. SOLENOID AND ELECTRIC STARTER
REMOVAL.

6-99. To remove solenoid (63) and electric starter
(67), see figure 7-1 and proceed as follows:

Figure 6-1.  Metering Lever Adjustment
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a. Remove three cap screws, washers, and nuts
that secure guard assembly (34) to support bracket.

b. Carefully remove guard assembly (34) from
support bracket.

c. Remove priming pump assembly. (Refer to
paragraph 6-56.)

d. Tag and remove solenoid to starter wire (62)
from solenoid (63) and electric starter (67).

e. Tag and remove positive battery cable (60,
figure 7-1) from solenoid (63, figure 7-1).

f. Tag and remove the two remaining electrical
leads from solenoid (63).

g. Remove solenoid (63) from bracket (66) by
removing two cap screws (64) and nuts (65).

h. Remove bracket (66) from electric starter (67)
by removing two lockwashers and nuts.

i. Remove electric starter (67) by removing one
cap screw, three washers, two lockwashers, and two
nuts.

6-100. SOLENOID AND ELECTRIC STARTER
REPLACEMENT.

6-101. Replace solenoid and electric starter that
shows signs of obvious damage.

6-102. ENGINE GENERAL MAINTENANCE.
(See figure 3-3.)

CAUTION

Certain parts of engine have been
modified by pump manu- facturer. To
ensure replace- ment parts order them
from pump manufacturer.

a. Carbon Removal.

(1) If excessive carbon is noted on the
spark plug, check the condition of the combustion
chamber and top of the piston as these, too, may be
carbon fouled.

(2) Remove the cylinder heads and
remove the carbon deposits with a wood or plastic
scraper to avoid cutting or scratching the aluminum
heads and pistons.

(3) If carbon build-up is heavy on top of
the piston, the rings are often stuck or about ready to
stick in the grooves.

(4) Use carbon removing compound,
MIL-C-19853, (FSN 6850-00-702- 8451) to clean
carbon build-up on rings and other engine
components.

(5) Clean off the carbon removing
compound before reinstalling barrel s.

(6) Apply lubrication to cylinder wall, then
use the ring compressor (for 2-cycle engines) and
install the barrels over the piston (figure 6-12).

(7) Tighten barrel nuts and cylinder heads
to torque value specified. Always use a new cylinder
head gasket.

b. Cooling System.  Engines are cooled by a belt
driven blower. Never operate your engine with missing
or loose air shroud covers. Keep air intake openings
on pump and engine clean and unobstructed at all
times to prevent overheating. Proper belt tension (see
paragraph 4-14) must be maintained for proper
cooling. Do not operate Axial Flow engines with
broken or badly frayed belts.

6-103. ENGINE OVERHAUL.  (See figure 3-3.)

WARNING

Before starting to disassemble an engine, make sure
that the work area is clean and well lighted.  Observe
all rules or safety when working on an engine - for
instance, wear safety glasses and do not smoke or
use an open flame around the cleaning solvents or
other flammable materials found in many shops.

6-104. Start looking for causes of engine problems
before you remove it from the pump.  If cracked or
broken parts are evident, check for loose engine
mounts. Some other types of damage and probable
causes follow.
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a. Piston Burn-thru.  If a hole is burned right
through the piston, look for an improperly adjusted
car- buretor or incorrect timing. If these items check
out OK, check use of wrong oil or improperly mixed
fuel. The wrong type of spark plug for conditions
involved may also be the cause of abnormally high
combustion tempera tures which cause burn-thru. Use
Champion RN-3 spark plugs.

b. Foreign Material.

CAUTION

When inspecting spark plugs, clean out around spark
plug openings before removing plugs. Otherwise,
damage can result from foreign objects dropping into
the engine. If the damage is on the piston crown,
some- thing probably fell into the opening when the
plug was removed. Damage on the sides of piston
may indicate that an object was drawn into the intake.

c. Loose Needle, Retainers, Pins. Piston and
cylinder damage caused by loose needle bearings, pin
retainers, or piston pins is usually quite easy to
diagnose. A needle bearing is hard enough to cut right
through piston rings without leaving jagged edges - a
loose retainer will not cut but will break the ring. If
retainer falls out or is not installed in the first place,
the pin may rub a regular groove in the cylinder wall.
Often damage such as this goes by unnoticed until
power becomes extremely poor due to lack of
compression.

d. Ring Breakage. If a ring breaks, the engine
may continue running; however, it will probably back-
fire badly and it cannot be restarted after it is shut
down. Ring breakage occurs from overheating due to
lack of proper lubrication. A poor quality or wrong type
of oil may have been used or the oil may have been
poorly mixed or mixed

in incorrect proportion with the gasoline. A ring that
has been subjected to overheating often becomes soft
and is easily bent.

e. Rings Sticking. If there has been repeated
occurrence of spark plug fouling, the rings might be
stuck in the grooves due to carbon fouling.  This
usually occurs from an "over-rich" fuel mixture. If the
build-up is varnish rather than carbon, this probably
indicates use of a unauthorized lubricating oil.

f. Broken, Damaged Rods.  Pounding on the
end of the crankshaft to remove the flywheel can play
havoc with connecting rods and rod bearings. This
practice can push the counterweights together
squeezing the rod small end bearing, indicated by the
metal lapped over edges. This, of course, freezes the
needle bearing and snaps the connecting rod. Always
use a puller to remove the flywheel and also to get the
impeller off the taper of the crankshaft.

6-105. ENGINE RECONDITIONING.

a. Crankshaft - Connecting Rod.

NOTE

If a visual check fails to uncover any
damage, install crankshaft-rod assembly
in vise - use protective caps on Jaws.
Make following tests to determine if the
crankshaft-rod assembly can be reused.
Do not attempt to disassemble crankshaft
for reconditioning - special tools and
equipment are required for this. If center
main or rod bearings or crankshaft are
damaged, or connecting rods have any
noticeable radial play replace assembly as
a unit. Do not reinstall outer main bearing
until after end play is established.
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(1) Outer Main Bearing. First check
crankshaft outer main bearings for evidence of binding
or roughness. Turn bearings by hand - if bearings are
in good condition, rotation will be smooth. The outer
main bearing may be removed and replaced if
necessary. To install new bearings, heat inside
bearing race with a heat gun or set bearing on light
bulb, then press them onto the crankshaft.

(2) Inner Main Bearing and Labyrinth
Seal. These bearings cannot be removed - if these are
damaged, replace crankshaft assembly.

(3) Rod Side Play.  Check lateral
movement of connecting rod as shown in figure 6-2.
If side play stays within the 0.016 to 0.020 inch range,
end play is within allowable limits.

(4) Shaft Alignment.  Install crankshaft in
V blocks with outer mains resting in blocks and check
concentricity with dial indicator riding on shaft as
shown in figure 6-3. If run-out exceeds 0.002 inch TIR,
remove shaft and try to bring back into alignment by
either pinching weights closer together in a vise or by
spreading them further apart with a metal wedge.
Repeat alignment check after repositioning weights.  If
this fails to bring shafts back into alignment, a new
assembly must be used.

SIDE PLAY
0.016 TO 0.02 INCH

Figure 6-2.  Connecting Rod Side Play
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Figure 6-3.  Crankshaft Run-Out

(5) Cleaning. After checking shaft,
thoroughly clean assembly with general purpose
cleaner, P-D-680, Type II. DO NOT use kerosene as
this leaves an oily film. Alcohol or lacquer thinner also
must not be used as these, on the other hand, leave
parts too dry and may cause seizure during initial start
up after reconditioning.

b. Crankcase. (See figure 3-3.) Carefully inspect
upper and lower halves of crankcase assembly. Check
mating surfaces. Replacement of the crankcase
assembly may be required if surfaces are badly nicked
or grooved. Make sure that all screws, threads, studs,
etc., are clean and undamaged. Remove varnish,
gum, etc., deposits from internal and external surfaces
by using carbon removing compound, MIL-C-19853,
FSN 6850-00-702-8451.

c. Cylinder Head.  (See figure 3-3.) Make certain
that cooling fins are unbroken and that threads for
spark plug are clean and undamaged. A so check
gasket surface of head.  Replace head if internal
surface is scratched, nicked or distorted.  Clean out
any carbon deposits from inside the combustion dome
by using carbon removing compound, MIL-C-19853,
(FSN 6850-00-702- 8451) if badly varnished or if
carbon deposits cannot be removed, use a new
cylinder head.

d. Cylinders. (See figure 3-3.)

NOTE

Carefully observe cylinder bore for signs
of scuffing, check gasket surfaces for
nicks or grooves which could prevent
proper seal- ing, check for badly chipped
or broken fins. Also make sure threads are
not stripped. Use a new cylinder barrel if
damage is noted.

If none is evident, measure cylinder bore
for wear. Use inside micrometer or bore
gage and check area Just below top of
bore. Wear will be indicated by a "step"
worn Into wall. Move the micrometer in a
circular direction, 90 degrees at a time. If
worn more than 0.002 inch cylinder will
have to be replaced (see figure 6-4).

e. Piston - Piston Rings.   (See figure 3-3.)

(1) To check wear, measure piston at the
top level of the piston
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Figure 6-4.  Cylinder Bore Wear

skirt (Just below bottom ring) and at right angle to the
piston pin. If wear exceeds between 0.002 to 0.004
inch, the piston must be replaced.  Also replace if
there is any evidence of pitting on top of the piston.
(See figure 6-5.)

(2) If piston is undamaged and can be
reused, remove used rings and fit new rings; never
reuse rings. After removing old rings, break one of the
old rings in half and use this to clean carbon deposits
from the ring grooves - be careful not to scratch or
enlarge grooves when doing this. Carbon removing
compound, MIL-C-19853, (FSN 6850-00-702-8451)
may also be used.

(3) Before installing new rings, insert
each ring into the bottom of the cylinder bore, square
with piston then check ring end gap with feeler gage.
(See figures 6-6 and 6-7.)
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WEAR LIMIT
0.002 TO 0.004 INCH

STANDARD SERVICE LIMIT
(NEW) (USED)

2.6744 TO 2.6752 INCH 2.670 INCH

Figure 6-5.  Piston Wear

(4) Ring side clearance must also be
checked before installation. To do this, place in its
proper groove and check side clearance with feeler
gage as shown in the accompanying illustration. Side
clearance must not be more than that specified in
figure 6-6. If more than this, groove is worn beyond
limits and piston must be replaced.

(5) The Axial Flow engines use "L"
shaped ring in the top groove. Use ring expander to
install ring. On all models, turn rings so that the ring
gap is over the small locating pins in the piston
grooves.

6-106. ENGINE REASSEMBLY.

NOTE

The following is sequence for reassembly
of a typical two cylinder engine. The
procedure does not, in most cases, cover
reassembly of the various sub-
assemblies. This has been covered else-
where in this chapter. Make sure work
area and all parts are kept clean during
final assembly of the engine.
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STANDARD SERVICE LIMIT
(NEW) (USED)

0.008 TO 0.016 INCH 0.028 INCH

Figure 6-6.  Piston Ring Clearance

a. Crankshaft End Play Adjustment.  If bearings
are replaced you must measure crankshaft and shim
as required to assure correct end play exists when
crankshaft is installed in crankcase. Proper end play is
to be established by the following procedure:

(1) With a suitable micrometer, measure
distance B.  (The distance across the outer surfaces of
each pair of crankshaft flyweights as shown in figure
6-8.)

(2) Refer to Shim Chart (distance B) for
the appropriate shim to be placed between the
bearings and outer flyweights.  (See figure 6-8.)

(3) After installing the first two bearings,
and shims B, distance A is to be computed by
measuring the total distance between the outer-most
race surfaces of the two bearings already installed,
and adding to that measurement, the thickness
dimension of the bearing yet to be installed.  The
arrived-at sum of these dimensions will constitute
distance A. (See figure 6-8.)
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TOP RING
STANDARD SERVICE LIMIT

(NEW) (USED)

0.0020 TO 0.0047 INCH 0.009 INCH

BOTTOM RING
STANDARD SERVICE LIMIT

(NEW) (USED)

0.020 TO 0.0035 INCH 0.008 INCH

Figure 6-7.  Piston Ring Side Gap

(4) Refer to Shim Chart (distance A) and
select the appropriate shim(s) required between the
two left hand main bearings.

b. Crankcase, Crankshaft.   (1) Lubricate all
bearings with SAE 10 weight oil.

(2) Align crankshaft labyrinth seal
aligning pin with recess in upper crankcase half and
carefully insert crankshaft into crankcase.  (See figure
6-9.)

(3) Install washers in crankcase grooves.
Apply a thin coat of multipurpose, DOD-G-24508,
grease to inner section of oil seals and install oil seals
to crankshaft.

CAUTION

When replacing bearings, crank- shaft
surface that oil seal contacts may be
scratched which will cause excessive seal
wear.  Always remove any irregularities on
the shaft surface using No. 400 emery
cloth before installing new oil seals.

(4) Apply crankcase sealer 3M EC847 or
equivalent to lower crankcase half and carefully attach
crankcase halves.  (See figure 6-10).
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Shim(s) Required for Distance B
Distance B Required Shim

Reference Number(s)
1.9551 to 1-9634 inch
(49.66 to 49.87 mm)

1.9469 to 1.9547 inch
(49.45 to 49.65 mm)

1.9378 to 1.9465 inch
(49.22 to 49.44 mm)

None

2

4

Shim(s) Required for Distance A
Required Shim

Distance A Reference Number(s)
8.0158 to 8.0256 inch None
(203.61 to 203.84 mm)
8.0119 to 8.0157 inch 1
(203.51 to 203.60 mm)
8.0080 to 8.0118 inch 2
(203.41 to 203.50 mm)
8.0040 to 8.0079 inch 3
(203.31 to 203.40 mm)
8.0001 to 8.0039 inch 4
(2-3/21 to 203.30 mm)
7.9962 to 8.0000 inch 5
(203.11 to 203.20 mm)
7.9922 to 7.9961 inch 6
(203.01 to 203.10 mm)
7.9898 to 7.9921 inch 6+1, or 5+2, or 4+4
(202.93 to 203.00 mm)

Shim Description Chart
Shim Reference Part

Number Number Thickness
1 92025-513 0.0039 in.

(0.1 mm)
2 92025-518 0.0078 in.

(0.2 mm)
3 92025-523 0.0118 in.

(0.3 mm)

4 92025-527 0.0157 in.
(0.4 mm)

5 92025-530 0.0197 in.
(0.5 mm)

6 92025-533 0.0236 in.
(0.6 mm)

Figure 6-8. Crankshaft 2nd Play
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1. Aligning Pin
Figure 6-9. Aligning Labyrinth Seal Aligning Pin

Figure 6-10. Sequence for Securing Crankcase Halves
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WARNING

The safety precautions of Naval Ships Technical Manual
NAVSEA 0901-LP-190-0002, Chapter 9190, should be
exercised. The solvents in these sealers are toxic and
highly flammable while drying. Ensure adequate
ventilation and the absence of all sources of ignition while
using these sealers.

NOTE

Apply torque in one third increments to prevent distortion
of crankcase halves.

c. Piston - Ring Assembly.

(1) Apply light coat of BIA-TC-W oil (NSN-9150-
00-117-8791) to piston pin needle bearings and insert
needle bearing into upper connecting rod.

(2) Install piston to connecting rod with arrow
pointing toward exhaust side.  Insert piston pin and secure
piston pin using new circlips, snap rings, or equivalent.
Use the piston pin tool when installing pin.  (See figure 6-
11.)

CAUTION

New circlips must be used to prevent
serious engine damage.

Figure 6-11. Piston Pin Installation
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d.  Cylinders.
(1)  Install new base gaskets on crankcase.

(2) Apply a light coat of BIA-TC-W oil (NSN-9150-
00-117-8791) to bearing on each end of rod, inside of

cylinders and outside of pistons. Align piston rings with
locating pins on piston and using ring compressor tool,
compress the rings and install cylinders over pistons. (See
figure 6-12.)

Figure 6-12. Installing Cylinder Over Piston

1.  Slotted Hex Head Bolts

Figure 6-13. Removing Starter Assembly
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1. Spring Hook in Slot
2. Pawl
3. Pawl Return Spring
4. Thrust Washer

Figure 6-14. Installing Return Spring
1. Friction Plate
2. Straight End of Spring
3. Hole in Reel
4. End of Spring through Slot
5. Rotate-1/3 Turn (clockwise)
6. Rotate until Handle Meets Housing

(counterclockwise)

Figure 6-15. Starter Reassembly
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CAUTION

Make sure piston rings are in correct position to
prevent breakage.
e. Cylinder Heads.

(1) Install new head gaskets to cylinders.
(2) Set cylinder heads in place on correct

cylinders and loosely install the eight nuts, washers, and
lockwashers.  Do not tighten cylinder nut until intake
manifold is installed.  Torque to 16 foot-pounds.

NOTE

The long nuts are installed on the outside studs
of the PTO side cylinder head.

f.  Air Shrouds.  (See figure 3-3.) Install air shrouds
and intake manifolds (figure 4-1), to engine. Torque to 5
to 6 foot-pounds. Tighten cylinder nuts to 16 foot-pounds.

g. Fan Housing. (See figure 3-3.) Install fan housing
to crankcase. Torque to 5 foot-pounds.

h. Stator Assembly. Insert electrical leads through
grommet in crankcase and reinstall stator assembly to
crankcase. Align mark made during disassembly. (See
figure 7-8.) Torque to 5.5 foot-pounds.

i.  Flywheel.  Install fan drive pulley and starter cup to
flywheel.  Torque to 47 foot-pounds.  Make sure fan drive
pulley with machined shoulder is towards the flywheel.
Install  flywheel on crankshaft.   (See figure 3-3.)  Torque
to 60 foot-pounds.

j.  Fan Belt.  Install  fan belt and check belt tension.
(Refer to paragraph 4-13.)

k.  Engine System, Accessories. Reinstall carburetor

(75, Figure 7-1), exhaust system (36 and 68, figure 7-1),
and starter (67, figure 7-1) to complete reassembly of
engine. Use new gasket or parts whenever applicable.
Tighten screws and nuts to torque value as specified. See
table 4-3.

(1) Run-in Procedure. After engine has been
completely reassembled, bench test engine if facilities are
available and make necessary adjustments. If engine
cannot be bench tested, reinstall engine in pump and
make final adjustments under actual load conditions.
Run-in recommendations for a reconditioned engine are
the same as for a new engine.

6-107. RETRACTABLE STARTER MAINTENANCE.

WARNING

Exercise care when removing recoil reel (103,
Figure 7-8) from starter assembly. All spring
tension should be released to prevent spring
(102) from accidentally disengaging and causing
injury.  Wear safety glasses when repairing
starter assembly components.

While retractable starters  do not need regular
service, they should be checked occasionally to
make sure they are secure and that the rope
(114) is in good condition.  If the rope (114) is
frayed, replace it immediately before it breaks.
If it does break, the pulley (113) is free to rewind
violently which can result in a broken rewind
spring (102) or other internal damage.

a. Removal.
(1) Unscrew three slotted hex head bolts (1, figure

6-13) securing starter assembly to engine and remove
starter assembly.

(2) Remove starter handle (115, figure 7-8) and tie
knot in
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starter rope (114)  to prevent rope from suddenly
retracting into the recoil case.

b.  Disassembly.
(1)  Release return spring tension by removing

handle (115)  from starter rope and allow rope to retract
slowly by applying thumb pressure on recoil reel (103).

(2)  Exert slight downward pressure on friction
plate (109)  then remove securing nut (112)  and washers
(111 and 110)  while slowly removing friction plate (109)

(3)  Remove the plate return spring (106), friction
spring (105), pawl springs (108), pawls (107), and thrust
washer (104)  from starter assembly (see figure 7-8).
Check the return spring (106)  and friction spring (105)
for breaks, rust, distorted, or weakened condition.

(4)  To replace starter rope (114), remove recoil
reel (103)  from starter assembly.  Untie knot and remove
starter rope (114).  Install new starter rope (114)  and tie a
securing knot.

(5)  With recoil reel (103)  removed, examine
return spring (102)  for cracks, crystallization, or abnormal
bends.  Exercise care when handling recoil case (119)  to
prevent return spring (102)  from accidentally
disengaging.   Spring should remain in the recoil case
(119).

(6)  To remove return spring (102), hold recoil
case (119)  approximately 2 inches above work bench
with flat surface of housing towards palm of hand.   Slap
mounting surface of recoil case (119)  against bench to
release spring (102)  from housing.

c.  Reassembly.
(1)  Thoroughly clean all parts removed prior to

reassembling starter.  Reassemble components in
sequence shown in figure 7-8.

(2)  To install return spring, insert outside spring
hook into slot, and carefully wind spring in direction
shown, while applying pressure with fingers to prevent

spring from jumping out of case (see figure 6-14).
(3)  Apply light coat of multipurpose grease, DOD-

G-24508, to spring and housing.
(4)  With the rope installed on reel, (103, figure

7-8), insert reel assembly into case (119)    Be sure to
engage reel (103)  with spring hook near center of case
(119).

(5)  Assemble starter pawls (2), pawl return
springs (3).  and thrust washer (4).  (See figure 6-14.)  (6)
Insert straight end of
plate return spring into hole (3)  of reel.  (See figure 6-15.)

NOTE
Apply multipurpose grease, DOD-G-24508, to
dimples in friction plate side of thrust washer
prior to performing next step.

(7)  Install friction spring (105, figure 7-8)  onto
stub in recoil case (119), then carefully position friction
plate (109)  onto reel (103)  assembly as follows:

(a)  Lower friction plate (1, figure 6-15)  only
until bent end of plate return spring (4)  enters slot shown
in figure 6-15.

(b)  Prelude friction plate (1)  by turning plate
1/3 turn clockwise.  (See figure 6-15.)

(c)  With prelude applied to friction plate (1)
lower plate completely into position (guide cutouts in plate
over end of pawls)  and secure.

NOTE
After assembly check to be sure pawl return
springs remained properly positioned by moving
tip of pawl outward and release.  If pawl does
not return to disengaged position remove friction
plate and repeat steps (5)  through (8), above.
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(8)  Fasten handle (115, figure 7-8)  to rope with
knot, then apply prelude to return spring by placing rope
(114)  in notch of recoil reel and rotate reel
counterclockwise until handle retracts into housing.  (See
figure 6-15.)

(9)  Pull starter handle and check starter
assembly for proper operation.

d.  Installation.

NOTE

Before bolts are tightened pull slightly on starter
rope to engage pawls, then tighten bolts
securely.

(1)  Secure starter assembly to engine using three
hex head bolts. Torque to 60 pound-inches.

(2)  Pull starter a few times and observe starter
operation.
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CHAPTER 7
MAINTENANCE PARTS LIST

7-1.  GENERAL.

7-2.  This maintenance parts list lists, describes and
illustrates replaceable parts for the PE-250 Fire Fighting
Pump manufactured by the Prosser-East Division of
Purex Industries, Horsham, PA.  The following paragraphs
explain the presentation of the material in this chapter.

7-3.  MAINTENANCE PARTS LIST.

7-4.  CONTENTS.

7-5.  The Maintenance Parts List is systematically broken
down into installation, assemblies, and detail parts which
fall into the following categories:  those considered
impractical to fabricate with average field equipment and
those which are subject to frequent removal and
replacement.

7-6.  The following items, unless specifically ordered as
spares, are not included in this Maintenance Parts List:
details of welded assemblies and similar parts which have
lost their individual identity by being fabricated into
permanent assemblies.   Excluded also are those parts
which are normally carried as standard stock, such as
rivets, locker, cement, etc.

7-7.  INDENTION AND NOMENCLATURE.

7-8.  Each of the major groups is broken down into
assemblies, subassemblies, sub-subassemblies, detail
parts and attaching parts.  Parts are listed in their proper
sequence of disassembly, except that attaching parts
follow immediately after items to be attached and
proceeding any components of the item.   The
nomenclature for the component parts of each assembly
or installation is listed immediately following the assembly

and indented one column to the right of the next higher
assembly (NHA).  The attaching parts are listed in the
same column as the parts they attach and are captioned
"(AP)", which follows the name of the item.  The following
outline shows the indention procedure:

1  2  3  4  5  6  7

Assembly (See figure .........for NHA)
•Subassemblies
•Attaching parts for subassemblies (AP)
• Detail parts for subassemblies
• Sub-subassemblies
• • Attaching parts for sub-subassemblies
• • • Detail parts for sub-subassemblies

7-9.  FIGURE AND INDEX NUMBER.

7-10.  The figure and index number listed immediately
proceeding the part number indicates the location of the
part on the illustration.

7-11.  PART NUMBER.

7-12.  The numbers in the part number column are
contractor part numbers.

7-13.  CONTRACTOR'S PART NUMBERS.

7-14.  The contractor's part numbering system is an
alphanumerically sequence of drawing numbers.

7-15.  Where an assembly has required a detail
breakdown on a separate figure, the nomenclature of the
assembly listed
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under its proper next higher assembly is followed by "(See
figure ....  for detail breakdown)".
7-16.  Where an assembly has been broken down on one
figure and reference to its next higher assembly on
another figure, the nomenclature is followed by "(See

figure ....  for NHA)".

7-17.  When several identical parts, such as nuts, bolts,
washers, etc.  Are used in the same location, only one
part is shown on the illustration.

Figure 7-1.  Fire Pump (Sheet 1 of 3)
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Figure 7-1.  Fire Pump (Sheet 2 of 3)
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Figure 7-1.  Fire Pump (Sheet 3 of 3)
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Fig.  & Qty
Index Part Description Per
No. Number 1  2  3  4  5  6  7 Assy

7-1- PE-250 PUMP, Centrifugal, gasoline engine driven ....... .......... 1
portable fire fighting service

-1 PE-2325 ENGINE CONTROL PANEL     ASSEMBLY................. 1
(See figure 7-2 for breakdown)

-2 PE-2451 SCREW, Machine, RDH, 10-32 x 2-1/2, SS (AP) ......... 2
-3 PE-1489 NUT, Plain hexagon, 10-32, SS (AP).............. ............. 2
-4 PE-1502 WASHER, Lock, IT, No.  10, SS (AP)................ .......... 2
-5 PE-2450 SCREW, Cap hex head, 6 mm x 16 mm, SS (AP) ....... 2
-6 PE-2490 WASHER, Flat, 6 mm, SS (AP..................... ............... 2
-7 PE-2496 WASHER, Lock, split, 6 mm, SS (AP)............... ........... 2
-8 PE-1340 GAGE PANEL ASSEMBLY (See figure 7-3 ............... .. 1

for breakdown)
-9 PE-1454 SCREW, Cap hex head, 1/4-20 x 3/8, SS (AP) ............ 3
-10 PE-2399 PIPING ASSEMBLY (See figure 7-4 for breakdown) .... 1
-11 PE-1246 CAP AND CHAIN, Discharge  ......................... ............ 1
-12 PE-1244 VALVE, Discharge .  .................................. ................. 1
-13 PE-1566 SCREW, Cap hex head, 5/16-18 x 1, SS (AP)...... ....... 4
-14 PE-2120 ENCLOSURE COIL ASSEMBLY................................ .. 1
-15 PE-1245 CAP AND CHAIN, Suction ............................. ............. 1
-16 PE-2235-1 SUCTION HEAD AND HOSE ADAPTER ASSEMBLY . 1
-17 PE-1553 SCREW, Cap hex head, 3/8-16 x 2, SS (AP)........... .... 1
-18 PE-1498 WASHER, Lock, split, 3/8, SS (AP)  .................. .......... 1
-19 PE-1483 NUT, Plain hexagon, 5/16-18, SS (AP)......................... 10
-20 PE-1492 WASHER, Flat, 5/16, SS (AP)................ ..................... 10
-21 PE-1536 GASKET........................................ .............................. 1
-22 PE-1515 STUD, 5/16-18 x 1-1/2, SS.................. ......................... 10
-23 PE-1236 RING, Clearance, front inner ...................... ................. 1
-24 PE-1234 RING, Clearance, outer and inner ................... ............ 2
-25 PE-1233 IMPELLER   ........................................ ........................ 1
-26 PE-1240 SCREW, Impeller................................ ......................... 1
-27 PE-1238 WASHER, Impeller............................... ....................... 1
-28 PE-1239 SEAL, Impeller ................................ ............................. 1
-29 PE-1237 SEAL, Water.................................... ............................ 1
-30 PE-1535 PLUG AND CHAIN, Body............................. ................ 1
-31 PE-2231 BODY, Pump................................. .... .......................... 1
-32 PE-1528 SCREW, Cap hex head, 3/8-16 x 1, SS (AP)........... .... 4
-33 PE-1498 WASHER, Lock, split, 3/8, SS (AP)................ .............. 4
-34 PE-2193 GUARD ASSEMBLY................................. ................... 1
-35 PE-1320 CAP AND CHAIN, Exhaust............................ .............. 1
-36 PE-3300 MUFFLER EXHAUST ASSEMBLY (See figure 7-5 . .... 1

for breakdown)
-37 PE-1474 SCREW, Tapping, filibuster head, No.  10 x 3/8, .......... 1

SS (AP)
-38 PE-1502 WASHER, Lock, IT, No.  10, SS (AP)................. ......... 1
-39 PE-2450 SCREW, Cap hex head, 6 mm x 16 mm, SS (AP) ....... 1
-40 PE-2490 WASHER, Flat, 6 mm, SS (AP)  .  ....................... ....... 2
-41 PE-2496 WASHER, Lock, split, 6 mm, SS (AP)  .................. ...... 2
-42 PE-2260 OILER ASSEMBLY................................. ..................... 1
-43 PE-1453 SCREW, Cap hex head, 1/4-20 x 1-3/4, SS (AP)... ...... 2
-44 PE-1444 WASHER, Flat, 1/4, SS (AP)........................ ............... 2
-45 PE-1485 NUT, Self locking, hexagon, 1/4-20, SS (AP) ............... 2
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Fig.  & Qty
Index Part Description Per
No. Number 1  2  3  4  5  6  7 Assy

7-1- PE-2570 .  PRIMING PUMP AND CLUTCH ASSEMBLY ........... 1
-46 PE-1453 .  SCREW, Cap hex head, 1/4-20 x 1-3/4, SS (AP) ...... 2
-47 PE-1994 .  WASHER, Flat, 1/4, SS (AP)  ................................ .. 3
-48 PE-1485 .  NUT, Self-locking hexagon, 1/4-20, M  (AP) .............. 3
-49 PE-1593 .  SCREW, Cap hex head, 1/4-20 x 1-1/4, SS (AP) ...... 4
-50 PE-1582 .  .  BRACKET, Priming Pump Stabilizer .............. ....... 1
-51 PE-1451 .  .  SCREW, Cap hex head, 1/4-20 x 3/4, SS (AP) ...... 4
-52 PE-1485 NUT, Self-locking hexagon, 1/4-20, SS (AP) ................ 4
-53 PE-2581 .  .  BRACKET, Mounting ................................ ............ 2
-54 PE-1590 .    PUMP, Priming (see figure 7-6 for breakdown)........ 1
-55 PE-1580 .  .  STABILIZER, Clutch ................................ ............. 1
-56 PE-1254 .  .  CLUTCH, Magnetic ................................ ............... 1
-57 PE-1558 .  .  KEY, Woodruff, No.  61, SS ................................ ... 1
-58 PE-2583 .    PLATE, Priming Pump Base ................................ .. 1
-59 PE-2151 .  V-BELT ................................ ................................ .... 1
-60 PE-1367 .  CABLE, Battery, positive ................................ .......... 1
-61 PE-1368 .  CABLE, Battery, negative . ................................ ....... 1
-62 PE-1390 .  WIRE, Solenoid to Starter . ................................ ....... 1
-63 PE-1350 .  SOLENOID ................................ ............................... 1
-64 PE-1450 SCREW, Cap hex head, 1/4-20 x 1/2, SS (AP) ............ 2
-65 PE-1485 .  NUT, Self-locking hexagon, 1/-20, SS (AP) ............... 2
-66 PE-2015 .  BRACKET ................................ ................................ 1
-67 PE-2395 .  STARTER, Electric ................................ ................... 1
-68 PE-2276 .  MUFFLER ASSEMBLY................................ ............. 1
-69 PE-1374 .  WIRE HARNESS ................................ ...................... 1
-70 PE-1921 .  HOSE, Fuel................................ ............................... 2
-71 PE-1549 CLAMP, Hose ................................ .............................. 4
-72 PE-1530 .  BODY, Fuel Line Connector  ................................ .... 1
-73 PE-1550 .  SCREW, Cap hex head, 1/4-20 x 1, SS (AP) ............ 1
-74 PE-1496 .  WASHER, Lock, split, 1/4, SS (AP) .......................... 1
-75 PE-1017 .  CARBURETOR ASSEMBLY (See figure 7-7 for ....... 1

breakdown)
-76 PE-1492 .  WASHER, Flat, 5/16, SS (AP) ................................ .. 2
-77 PE-1497 .  WASHER, Lock, split, 5/16, SS (AP) ......................... 2
-78 PE-2021 .  NUT, Plain hexagon, 8 MN, SS (AP) ......................... 2
-79 PE-2020 .  STUD, 8 mm x 20 mm, SS ................................ ........ 2
-80 PE-2011 .  ENGINE, 2 cycle, air cooled (See figure 7-8.............. 1

for breakdown)
-81 PE-2225 .  SPACER, Engine Mounting ................................ ...... 4
-82 PE-2551 .  SCREW, Cap hex head, 1/2-13 x 2-3/4, SS (AP) ...... 4
-83 741190 .  WASHER, Lock, split, 1/2, SS (AP) ........................... 4
-84 PE-2220 .  PLATE, Mounting................................ ...................... 1
-85 PE-1565 .  SCREW, Cap hex head, 3/8-16 x 2-1/4, SS (AP) ...... 6
-86 PE-1443 .  WASHER, Flat, 3/8, SS (AP) ................................ .... 6
-87 PE-1487 .  NUT, Self-locking hexagon, 3/8-16, SS (AP) ............. . 6
-88 PE-1364 .  BATTERY, 12V, 24A................................ ................. 1
-89 PE-2425 .  HOSE, Impulse ................................ ........................ 1
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Figure 7-2.  Engine Control Panel Assembly, Exploded View
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Fig.  & Qty
Index Part Description Per
No. Number 1  2  3  4  5  6  7 Assy

7-2- PE-2325 ENGINE CONTROL PANEL ASSEMBLY..................... REF
(See figure 7-1 for NHA)

-1 PE-1330 . SPRING, Helical,   compression ................................ 2
-2 PE-1486 NUT,  Self-locking hexagon, 5/16-18, SS (AP)  . .......... 2
-3 PE-2336 ..BRACKET, Control, mounting ................................ .... 1
-4 PE-1501 .     WASHER, Flat, 5/16 ID x  3/4 OD x  1/16 the, ....... 2

NIL
-5 PE-1505 .   PIN, Cotter, extended prong, 1/16 x  1/2, SS............ 2
-6 PE-1328 SPINDLE,  Control ................................ ....................... 2
-7 PE-1329 ARM, Control ................................ ............................... 2
-8 PE-1473 . SCREW, Drive, type "U",  No.   2 x  3/16 SS (AP)....... 2
-9 PE-1331 .ROD, Throttle and Choke................................ ............ 2

-10 PE-1482 .  NUT, Plain hexagon, 1/4-20, SS .............................. 2
-11 PE-1334 .  KNOB, Throttle and Choke ................................ ....... 2
-12 PE-1477 .  SETSCREW, Knurled cup point, 8-32 x 3/8, SS ........ 2
-13 PE-1333 .  SHAFT, Throttle and Choke ................................ ..... 2
-14 PE-1353 .  VOLTAGE REGULATOR ...... ................................ ... 1
-15 PE-1451 .  SCREW, Cap hex head, 1/4-20 x 3/4, SS (AP) ......... 2
-16 PE-1485 .  NUT, Self-locking hexagon, 1/4-20, SS (AP) ............. 2
-17 PE-1392 .  CONNECTOR ..... ................................ ..................... 1
-18 PE-1542 .  BOX, Control ................................ ............................ 1
-19 PE-1472 .  SCREW, Machine, RDH, 6-32 x 1/2, SS (AP) ........... 5
-20 PE-1541 .  GASKET, Control box ................................ .............. 1
-21 PE-1360 .  SWITCH, Pushbutton ................................ ............... 2
-22 PE-1359 .  SWITCH, Toggle, SPDT, 3-position ......................... 1
-23 PE-1533 PLATE, Information................................ ...................... 1
-24 PE-1479 .  SCREW, Machine, RDH, 6-32 x 5/16, SS (AP) ......... 4
-25 PE-1488 .  NUT, Plain hexagon, 6-32, SS (AP)  ........................ 4
-26 PE-1500 .  WASHER, Lock, IT, No.  6, SS (AP)  ....................... 4
-27 PE-1326 .  PANEL, Control ................................ ........................ 1
-28 751411 .  SCREW, Machine, RDH, 8-32 x 3/8, SS (AP) ........... 2
-29 PE-1480 .  NUT, Plain hexagon, 8-32 x 3/8, SS (AP).................. 2
-30 PE-1499 .  WASHER, Lock, IT, No.  8, SS (AP)  ....................... 2
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Figure 7-3.  Gage Panel Assembly, Exploded View
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Fig.  & Qty
Index Part Description Per
No. Number 1  2  3  4  5  6  7 Assy

7-3- PE-1340 GAGE PANEL ASSEMBLY (See figure 7-1 for HA)...... REF
-1 PE-1342 .  PLATE, Gage .................................... ....................... 1
-2 PE-1476 .  SCREW, Machine, RDH, 8-32 x 5/16, SS (AP) ......... 4
-3 PE-1529 .  VIBRATION ISOLATOR ................................ ........... 4
-4 PE-1480 .  NUT, Plain hexagon, 8-32, SS (AP)  ........................ 4
-5 PE-1343 .  GAGE, Compound,  O to 30 V ac, O to 300 psi-........ 1
-6 PE-1356 .  AMMETER, 20 Amps ................................ ............... 1
-7 PE-1341 .  BRACKET, Gage mounting ................................ ...... 1
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Figure 7-4.  Piping Assembly
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Fig.  & Qty
Index Part Description Per
No. Number 1  2  3  4  5  6  7 Assy

7-4- PE-2399 PIPING ASSEMBLY (See figure 7-1 for HA) ............... REF
-1 PE-1568 NOZZLE, Spray, 1/4 NPT, SS . ................................ .... 1
-2 PE-2420  HOSE, Exhaust cooling................................... ............ 1
-3 PE-2410 HOSE, Gage................................ ................................ 1
-4 PE-1567 VALVE, Check, 1/4 NPT, SS ................................ ....... 1
-5 PE-1538 CROSS, Pipe, 1/4 NPT,  SS ................................ ....... 1
-6 PE-1417. NIPPLE, Pipe, close, 1/4 NPT,  SS ............................. 1
-7 PE-2567 VALVE, Check, cartridge type ................................ ..... 1
-8 PE-2422 HOSE, Priming Pump ................................ .................. 1
-9 PE-1404 ELBOW, Pipe, 90 degree, 1/4 NPT, SS  ..................... 1

-10 PE-1402 ELBOW, Pipe, street 90 degree, 1/4 NPT, SS ............. 1
-11 PE-1012 SWITCH, Pressure ................................ ...................... 1
-12 PE-1242 VALVE, Drain, 1/8 NPT ................................ ............... 1
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Figure 7-5.  Muffler Exhaust Assembly
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Fig.  & Qty
Index Part Description Per
No. Number 1  2  3  4  5  6  7 Assy

7-5- PE-3300 MUFFLER EXHAUST ASSEMBLY (See figure 7-1 for . REF
HA)

-1 PE-3277 TAILPIPE, Muffler ................................ ....................... 1
-2 PE-1309 CAP, Outlet.................................... .............................. 1

- 3 PE-1310 GASKET........................................ .............................. 1
-4 PE-1451 SCREW, Cap hex head, 1/4-20 x 3/4, SS (AP)  .. ........ 4
-5 PE-1485 NUT, Self-locking hexagon, 1/4-20, SS (AP) ................ 4
-6 PE-3594 NIPPLE, Long, 1/2 x 6, BRS ................... .................... 1
-7 PE-3595 COUPLING, 1/2 BRAS ................................ ................ 1
-8 PE-3596 VALVE, Check, 1/2 NPT, BRS ... ................................ . 1
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Figure 7-6.  Priming Pump Assembly

Fig.  & Qty
Index Part Description Per
No. Number 1  2  3  4  5  6  7 Assy

7-6- PE-1590 PRIMING PUMP (See figure 7-1 for HA) ...................... REF
-1 PE-2571 .  BODY ................................ ................................ ...... 1
-2 PE-1572 .  PLATE, End. ................................ ............................. 2
-3 PE-1751 .  ROTOR AND SHAFT................................. ............... 1
-4 PE-1578 .  SEAL, Outer................................ .............................. . 2
-5 PE-1588 .  SEAL, Inner ................................ .............................. 2
-6 PE-1579 .  BEARING ................................ ................................ . 2
-7 PE-1585 .  VANE ................................ ................................ ....... 4
-8 PE-1591 .  GASKET ................................ ................................ ... 2
-9 PE-1592 .  SCREW, Cap socket head, 1/4-20 x 5/8, SS (AP) ..... 9
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Figure 7-7.  Carburetor Assembly

Fig.  & Qty
Index Part Description Per
No. Number 1  2  3  4  5  6  7 Assy

7-7- PE-1017 CARBURETOR ASSEMBLY (See figure 7-1 for HA) ... REF
-1 PE-1018 .  CARBURETOR................................ ......................... 1
-2 PE-1019 .  RAM TUBE ................................ .............................. 1
-3 PE-3597 .  SCREW, Machine, filibuster head, 1/4-20 x 3/4, ........ 3

SS (AP)
-4 PE-1496 WASHER, Lock, split, 1/4, SS (AP)  ............................ 3
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Figure 7-8.  Crankcase and Cylinder Assembly (Sheet 1 of 6)
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Fig.  & Qty
Index Part Description Per
No. Number 1  2  3  4  5  6  7 Assy

7-8- *PE-2011 ENGINE................................ ................................ ....... 1
-1 11001-510 HEAD, Cylinder, No. 1 ................................ ................. 1
-2 11001-3007 HEAD, Cylinder, No. 2 ................................ ................. 1
-3 92015-502 NUT, 8 mm long................................ ........................... 2
-4 311B0800 NUT, 8 mm ................................ ................................ .. 6
-5 461F0800 WASHER, Spring, 8 mm ................................ .............. 8
-6 92022-503 WASHER, Plain, 8 mm ................................ ................ 8
-7 11004-505 GASKET, Head................................ ............................ 2
-8 11005-3002 CYLINDER, No. 2 ................................ ........................ 1
-9 172G0820 STUD, 8 x 20 ................................ ............................... 4

-10 11005-3001 CYLINDER, No. 1 ................................ ........................ 1
-11 310R0800A NUT, 8 mm ................................ ................................ .. 4
-12 461S0800 WASHER, Spring, 8 mm ................................ .............. 4
-13 18067-501 GASKET, Exhaust ................................ ....................... 4
-14 11009-505 GASKET, Cylinder Base ................................ .............. 2
-15 *PE-2011-3 CRANKCASE SET ................................ ...................... 1
-16 92004-504 STUD................................ ................................ ........... 8
-17 551A0816 PIN, Dowl, 8 x 16 ................................ ......................... 2
-18 461F0800 WASHER, Spring, 8 mm ................................ .............. 10
-19 410B0800 WASHER, Plain, 8 mm ................................ ............... 10
-20 110B0640 BOLT, Hex head, 6 x 40................................ ............... 1
-21 32032-3001 PIPE, Pulse................................ ................................ .. 1
-22 16062-510 GASKET, Intake................................ ........................... 4
-23 *PE-2011-6 MANIFOLD,  Intake................................ ...................... 1
-24 110B0635 BOLT, Hex head, 6 x 35................................ ............... 4
-25 461F0600 WASHER, Spring, 6 mm ................................ .............. 7
-26 411B0600 WASHER, Plain ................................ ........................... 7
-27 110B0655 BOLT, Hex head, 6 x 55................................ ............... 2
-28 110G0863 BOLT, Hex head, 8 x 63................................ ............... 10
-29 172G0820 STUD, 8 x 20 ................................ ............................... 1
-30 410B0800 WASHER, Plain 8 mm ................................ ................. 3
-31 461F0800 WASHER, Spring, 8 mm................................ .............. 2
-32 311B0800 NUT, 8 mm ................................ ................................ .. 2
-33 110B0868A BOLT, Hex head, 8 x 68................................ ............... 1

*Items are modified and must be ordered from the pump contractor.
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Figure 7-8.  Crankcase and Cylinder Assembly (Sheet 2 of 6)
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Fig.  & Qty
Index Part Description Per
No. Number 1  2  3  4  5  6  7 Assy

7-8-34 13001-3009 PISTON ................................ ................................ ....... 2
-35 13008-3006 PISTON RING SET................................ ...................... 2
-36 13002-504 PIN, Piston................................ ................................ ... 2
-37 92036-507 CIRCLIP................................ ................................ ....... 4
-38 13031-3001 CRANKSHAFT ASSEMBLY................................ ......... 1
-39 551A410 PIN, Dowl, 4 x 10 ................................ ......................... 1
-40 92055-504 O-RING................................ ................................ ........ 7
-41 92045-505 BEARING, Ball, 6206NC3................................ ............ 3
-42 92025-513 SHIM, 0.1 t................................ ................................ ... AR
-42 92025-518 SHIM, 0.2 t................................ ................................ ... AR
-42 92025-523 SHIM, 0.3 t................................ ................................ ... AR
-42 92025-527 SHIM, 0.4 t................................ ................................ ... AR
-42 92025-530 SHIM, 0.5 t................................ ................................ ... AR
-42 92025-533 SHIM, 0.6 t................................ ................................ ... AR
-43 92050-507 SEAL, Oil, TCY06210 ................................ .................. 2
-44 92022-531 WASHER................................ ................................ ..... 2
-45 315B1800A NUT, 18  mm ................................ ............................... 1
-46 92022-3019 WASHER................................ ................................ ..... 1
-47 510A5200 KEY, Woodruff ................................ ............................. 1
-48 13033-3002 BEARING, Small end ................................ ................... 2
-49 49089-3001-9H SHROUD, Engine, main................................ ............... 1
-50 49089-3002-9H SHROUD, Engine, exhaust ................................ .......... 1
-51 49089-3003-9H SHROUD, Engine, intake ................................ ............. 1
-52 220B0812 SCREW, Pan head, 8 x 12................................ ........... 2
-53 461F0800 WASHER, Spring, 8 mm ................................ .............. 2
-54 410B0800 WASHER, Plain, 8 MM ................................ ................ 2
-55 DELETED
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Figure 7-8.  Crankcase and Cylinder Assembly (Sheet 3 of 6)
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Fig.  & Qty
Index Part Description Per
No. Number 1  2  3  4  5  6  7 Assy

7-8-56 *PE-2120 ENCLOSURE, Coil................................ ....................... 1
-57 461F0600 WASHER, Spring, 6 mm ................................ .............. 3
-58 21119-3001 IGNITER ................................ ................................ ...... 1
-59 92022-554 WASHER, Plain, 6 mm ................................ ................ 3
-60 92027-291 COLLAR, 6.5 X 8.5 X 14 ................................ .............. 1
-61 92037-3003 CLAMP, Igniter................................ ............................. 1
-62 411B0600 WASHER, Plain, 6 mm ................................ ................ 1
-63 220B0520A SCREW, Pan head, 5 x 20................................ ........... 2
-64 461F0500 WASHER, Spring, 5 mm 2 ................................ ........... 2
-65 411B0500 WASHER, Plain, 5 mm ................................ ................ 2
-66 21050-3006 FLYWHEEL (with ring gear) ................................ ......... 1
-67 21003-3004 STATOR ASSEMBLY ................................ .................. 1
-68 21049-3001 COIL, Exciter ................................ ............................... 1
-69 59026-3002 COIL, Pulser ................................ ................................ 1
-70 21047-3002 COIL, Lighting................................ .............................. 1
-71 92027-521 COLLAR, Coil ................................ .............................. 2
-72 92037-517 CLAMP ................................ ................................ ........ 1
-73 92037-518 CLAMP ................................ ................................ ........ 1
-74 92009-3002 SCREW, Pan head, 5 x 38................................ ........... 2
-75 92011-532 SCREW, Pan head, 5 x 34................................ ........... 2
-76 220B0408A SCREW, Pan head, 4 x 8................................ ............. 2
-77 461F0400 WASHER, Spring, 4 mm ................................ .............. 2
-78 220B0625 SCREW, Pan head, 6 x 25................................ ........... 3

*Items available only from pump contractor.
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NAVSEA S6225-EF-MMA-010/MODEL PE-250

Figure 7-8.  Crankcase and Cylinder Assembly (Sheet 4 of 6)
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NAVSEA S6225-EF-MMA-010/MODEL PE-250

Fig.  & Qty
Index Part Description Per
No. Number 1  2  3  4  5  6  7 Assy

7-8-79 *PE-2011-4/5 HOUSING, Fan................................ ............................ 1
-80 551A0612 PIN, Dowl, 6 x 12 ................................ ......................... 2
-81 172G0820 STUD, 8 X 20................................ ............................... 4
-82 410B0800 WASHER, Plain, 8 mm ................................ ................ 4
-83 461F0800 WASHER, Spring, 8 mm 4 ................................ ........... 4
-84 311B0800 NUT, 8 mm ................................ ................................ .. 4
-85 59041-501 COOLING FAN ASSEMBLY ................................ ........ 1
-86 92045-501 BEARING, Ball, 6204C3ZZ ................................ .......... 2
-87 92025-529 SHIM, 1.0 t................................ ................................ ... 2
-88 92033-3001 CIRCLIP, 47 mm................................ .......................... 1
-89 510A3200 KEY, Woodruff ................................ ............................. 1
-90 59051-3001 PULLEY, Fan................................ ............................... 2
-91 92025-501 SHIM, Pulley, 0.6 t ................................ ....................... AR
-92 461F1400 WASHER, Spring, 14 mm ................................ ............ 1
-93 315B1400 NUT, 14 m ................................ ................................ .. 1
-94 14037-503 COVER, Fan................................ ................................ 1
-95 234B0420A SCREW, Pan head, 4 x 20................................ ........... 5
-96 13190-502 PLATE, Seal ................................ ................................ 1
-97 220B0410A SCREW, Pan head, 4 x 10................................ ........... 3
-98 461F0400 WASHER, Spring, 4 mm ................................ .............. 3
-99 92022-545 WASHER. Lock ................................ ........................... 3

-100 59091-515 PULLEY, Fan drive ................................ ...................... 2

*Items are modified and must be ordered from pump contractors.

7-24



NAVSEA S6225-EF-MMA-010/MODEL PE-250

Figure 7-8.  Crankcase and Cylinder Assembly (Sheet 5 of 6)
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Figure 7-8.  Crankcase and Cylinder Assembly (Sheet 6 of 6)
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NAVSEA S6225-EF-MMA-010/MODEL PE-250

Fig.  & Qty
Index Part Description Per
No. Number 1  2  3  4  5  6  7 Assy

7-8-101 49088-3004-9H RECOIL STARTER ASSEMBLY ................................ .. 1
-102 92081-517 SPRING, Recoil ................................ ........................... 1
-103 59101-506 REEL, Recoil ................................ ............................... 1
-104 92095-503 WASHER, 1.2 t ................................ ............................ 1
-105 92081-508 SPRING................................ ................................ ....... 1
-106 92081-512 SPRING, Return ................................ .......................... 1
-107 13069-504 PAWL ................................ ................................ .......... 3
-108 92081-503 SPRING, Pawl ................................ ............................. 3
-109 23072-506 RETAINER, Cover ................................ ....................... 1
-110 92022-564 WASHER, 1.6 t ................................ ............................ 1
-111 92029-503 WASHER, Spring, 8 mm ................................ .............. 1
-112 92015-513 NUT, 8 mm ................................ ................................ .. 1
-113 59091-510 PULLEY................................ ................................ ....... 1
-114 59106-506 ROPE ................................ ................................ .......... 1
-115 46075-3002 HANDLE ................................ ................................ ...... 1
-116 92003-510 BOLT, Hex head, 6 x 16................................ ............... 3
-117 110B0618 BOLT, Hex head, 6 x 18................................ ............... 3
-118 461F0600 WASHER, Spring, 6 mm ................................ .............. 3
-119 59021-508-9H CASE................................ ................................ ........... 1
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CHAPTER 8
DIAGRAMS

Figure 8-1.  50 Feet Eductor Test
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NAVSEA S6225-EF-MMA-010/MODEL PE-250

Figure 8-2.  Performance Curve - 3 Feet Lift
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Figure 8-3.  Performance Curve - Feet Lift
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NAVSEA S6225-EF-MMA-010/MODEL PE-250

Figure 8-4.  Performance Curve - 22 Feet Lift

*U.S. GOVERNMENT PRINTING OFFICE:  1982-505-011/8014
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Roper Pumps Model 2F75-17  
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RELIEF VALVE

The relief valve must be positioned as shown in instructions for direction of rotation —otherwise the valve is inoperable
and will not give protection.

It is mandatory that the relief valve be set BY THE USER since the maximum relief valve pressure depends upon the
victory and specific gravity of the liquid, the flow rate (pump RPM), and also the initial relief valve setting.  If not
specified otherwise, the relief valve on this pump is factory set for full by-pass at a differential pressure of 300 PSIG, at a
pump speed of 900 to 1800 RPM on liquid with viscosity of approximately 150 to 300 SSU.  This setting would only apply
if all these conditions are duplicated.  Built-in relief valves sense differential pressure only (difference between inlet and
outlet pressures.)



SERIES F TYPE 27

To adjust the relief valve, remove the seal cap and loosen locknut. Turn adjusting screw clockwise to increase pressure
and countercheck- wise to decrease pressure. Make adjustments in 1/2 turn increments until desired pressure is
obtained. Tighten locknut and replace seal cap.

To replace spring and/or piston or to change direction of rotation, remove seal cap and gasket. Loosen locknut and adjust
relief valve pressure to minimum. Remove bonnet and gasket making sure that the spring pressure does not force
bonnet out too rapidly. Remove spring, spring guide, and piston. Remove plug cap and gasket from faceplate. Check all
parts and internal passages to make sure that they are clean and free from rust or damage. To assemble, determine
direction of rotation and replace plug cap and gasket as shown in direction of rotation. Place piston and spring in correct
position according to direction of rotation.

Turn adjusting screw to have shoulder flush with bonnet, place spring guide on adjusting screw; install gasket and
assemble into faceplate making sure spring engages over spring guide. Tighten bonnet. Rein- stall gasket and plug cap,
if removed. Adjust relief valve pressure as described.

A built-in relief valve should not be used on applications where the discharge must be closed for more than a few
minutes. Prolonged operation with the relief valve fully by-passing will cause heating of the liquid circulating thru the
valve, thus resulting in possible damage.

CHECK PISTON PERIODICALLY TO MAKE SURE THAT IT WILL SLIDE FREELY IN PUMP FACEPLATE. FAILURE
TO SLIDE DUE TO BINDING OR FOREIGN MATERIAL WILL CAUSE EXCESSIVE PRESSURE BUILDUP IN PUMP.



BULLETIN I-76-1
SERIES F TYPE 27

DIRECTION OF ROTATION

COUNTERCLOCKWISE

PRIOR TO OPERATING THE PUMP, MAKE SURE THAT THE SHAFT ROTATION, PIPE CONNECTIONS, AND THE
RELIEF VALVE POSITION IS IN ACCORDANCE WITH THE ABOVE ILLUSTRATION.

To reverse rotation, the relief valve must be positioned as shown for desired direction of rotation. See appropriate
instructions to change relief valve position if required.

For inlet pressures over 25 PSIG, consult a distributor, district representative,  or  the  home   office  of  the  ROPER
PUMP   COMPANY, COMMERCE, GEORGIA.

LUBRICATION

All lubrication  fittings have been  greased  at the factory. The  internal parts of the pump are lubricated by the liquid
being pumped. Outboard bearing or bearing cage should be greased with ball bearing grease once a month in daily
service or equivalent in intermediate service.

MECHANICAL SEAL

Mechanical seals do not require adjustments. Leakage developed at the seal may be due to one of the following
conditions; worn, marred, or cracked rotating or stationary lapped seal faces, or bellows that has become hard, soft,
cracked, expanded or extruded.

When replacing or servicing a mechanical seal, take particular care not to mar or scratch the sealing surfaces or damage
the bellows. If the seal has been used, do not put it back into service unless both sealing surfaces are perfectly flat and
smooth or else replaced.



MECHANICAL SEAL, CONTINUED



CHECKING PUMP PERFORMANCE

A summary of the causes of common malfunctions.

NO LIQUID DELIVERED

1. Pump not primed. If pump fails to deliver li-
quid after a minute, stop the pump and prime it by
pouring some liquid into the discharge side of the
pump.
2. Rotating in wrong direction.
3. Inlet lift too high. Check this with gouge at
pump inlet.
4. Clogged inlet line.
5. Air pockets or vapor lock.
6. Air leaks in inlet line.
7. Foreign matter under valve seat or poppet.
Remove and clean poppet and valve seat. Caution: if
poppet or seat is damaged it must be remochined or
replaced.

RAPID WEAR

1. Abrasives in liquid.
2. Compatibility of liquid and pump material.
3. Excessive pressure.
4. Non-lubricating liquid.

EXCESSIVE NOISE

1. Starved pump.
2. Air leaks in inlet line.
3. Air or gases in liquid.
4. Pump speed too high.
5. Relief valve chatter. Check pressure setting.
6. Improper  mounting.   Check   alignment
thoroughly. See instructions for aligning driver and
pump and preparation of foundation for baseplace
mounted pumps.

INSUFFICIENT LIQUID
DELIVERED

1. Air leaks in inlet line.
2. Air leaks through pocking or mechanical seal.
3. Speed too slow.
4. Excessive lift at inlet. Check this with gauge at the
pump inlet.
5. Viscosity of liquid too high for size and length
of inlet pipe.
6. Foot valve or end of inlet pipe not immersed
deeply enough in liquid.
7. Foot valve, if used, too small, stuck, or not
working properly.
8. Partial air pockets or vapor lock.
9. Pump domoged by foreign matter or
misalignment.
10. Excessive  clearance  in pump  caused  by
wear or corrosion.
11. Relief volve set too low, or stuck partially
open.

PUMP TAKES TOO
MUCH POWER

1. Speed too high.
2. Liquid more viscous than previously
anticipated.
3. Operating pressure higher than specified.
Check this with gouge at the pump outlet.
4. Outlet line obstructed.
5. Mechanical defect, such as bent shaft,
pocking gland too tight, or misalignment of piping.
6. Relief volve not operating properly.



SERIES F TYPE 27
SAFETY PRECAUTIONS

Safe installation, operation and maintenance must be performed by qualified personnel. Do not work on a pump while it
is running, except for minor necessary adjustments such as packing and relief valve. Be careful when work- ing on or
near a running pump, contacting or being caught in rotating parts could cause serious or fatal injury. Guards should be
provided for all exposed rotating parts. WHEN LIQUID BEING PUMPED IS HAZARDOUS OR VOLATILE,
PRECAUTIONS SHOULD BE TAKEN AT ALL TIMES INCLUDING THE RUN IN PERIOD AND DURING
DISASSEMBLY AND ASSEMBLY OF PUMP.

PRE-OPERATION CHECKS

See instructions on Preparation of Foundation for Base Mounted Pumps, Aligning Driver and Pump, and Pipe
Installation.

Determine the proper direction of rotation by using the appropriate instructions and illustrations. When a relief valve is
used, make sure it is positioned and adjusted properly. Check the rotation of the driver to make sure it will operate the
pump in the desired direction of rotation. After the unit is mounted and the piping is connected, the pump should be
checked to be sure it operates freely, without binding. After operation is proved satisfactory, both pump and driver should
be tightly secured and the alignment rechecked before operation.

Before starting, make sure the inlet and discharge valves are open and there is liquid in the pump.

After starting the unit, check to see that the pump is delivering liquid. If not, stop the driver immediately and refer to the
section on Checking Pump Performance. If the pump is delivering liquid, check the unit for quiet operation, vibration,
localized heating, and excessive seal or packing leakage. It is recommended the pressure and-or vacuum be checked by
installing gouges at both sides of the pump to make sure the pressure and-or vacuum conform to specifications.

IF THERE IS NO RELIEF VALVE IN THE SYSTEM NEVER BLOCK THE OUTLET LINE. HIGH PRESSURE WILL
OCCUR, RESULTING IN POSSIBLE DAMAGE OR BREAKAGE TO THE PUMP OR SYSTEM PARTS AND POSSIBLE
INJURY TO PERSONNEL. EVEN WITH A RELIEF VALVE IN THE SYSTEM, DO NOT OPERATE THE PUMP FOR
MORE THAN A FEW MINUTES WITH THE OUTLET LINE BLOCKED. RAPID HEATING AND POSSIBLE DAMAGE
WILL OCCUR.

REPAIR PARTS

Use only Roper repair parts. Roper Pump Company takes no responsibility for the use of parts other than those
manufactured and supplied by Roper Pump Company. The use of substitutes may result in poor pump performance or in
an accident causing physical damage or injury to personnel.







ROPER MODEL - 2F75 - 17

DESCRIPTION PART NO. QTY. MATERIAL

HEAX. HD. CAP SCREW G49-037550 12 STEEL
SOCK. HD. CAP SCREW G45-037550 4 STEEL
POPPET D16-57 1 STEEL
SPRING R.V. G10-233(300PSI) 1 STEEL
SPRING GUIDE D8-89 1 STEEL
BONNET P14-9 1 CAST IRON
GASKET D11-104 1 BRASS
GASKET D11-295 1 BRASS
NUT G44-043 1 STEEL
ADJUSTING SCREW D15-7 1 STEEL
PLUG CAP P15-8 1 CAST IRON
CASE P1-163 1 CAST IRON
DRIVE GEAR D6-233 1 STEEL
KEY D30-69 1 STEEL
DRIVE SHAFT D1-1233 1 STEEL
KEY D30-18 1 STEEL
FLG. BUSHING G5-329 4 HI LEAD BRZ
GASKET D11-25 2 VELUM
IDLER GEAR & SHAFT N1-528 1 STEEL
R.V. FACE PLATE P3-169 1 CAST IRON
PIPE PLUG G56-11 1 STEEL
GASKET D11-105 2 VELUM
PLUG CAP P17-79 1 STEEL
PIPE PLUG G56-12 4 STEEL
BACK PLATE P2-785 1 CAST IRON
GASKET D11-121 1 VELUM
MECHANICAL SEAL G14-229
LUBE FITTING G63-2 1 STEEL
BALL BEARING G40-43 1 STEEL
BEARING CARTRIDGE P4-74 1 CAST IRON
RETAINING RING G41-5 1 STEEL
HEX. HD. CAP SCREW G49-037225 6 STEEL
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Kwik-Draw Sampling Pump Operation and Maintenance 

Manual/w Brochure 08-00-02, Detector Tubes and Kwik-Draw Pump 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

         Change  1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 



 Change 1



 Change 1 



 Change 1 



 

 
 Change 1 

 



 
 
 Change 1



 Change 1  



 Change 1
 



 Change 1 



 
 Change 1
 



 Change 1 
 
 



 

Change 1



Change 1 



 Change 1
 



 Change 1 
 



TM 55-1925-227-24&P 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

SECTION  IX 
 
 

Appendix A Maintenance Allocation Chart (MAC)  
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APPENDIX A

MAINTENANCE ALLOCATION CHART

Section I. INTRODUCTION

A-1. General.

a. This section provides a general explanation of all maintenance and repair functions authorized at
various maintenance categories (levels).

b. The Maintenance Allocation Chart (MAC) in Section II designates overall authority and responsibility for
the performance of maintenance functions on the identified end item or component. The application of the
maintenance functions to the end item or component will be consistent with the capacities and capabilities of
the designated maintenance categories.

c. Section III lists the tools and test equipment (both special tools and common tool sets) required for
each maintenance function as referenced from Section II.

d. Section IV contains supplemental instructions and explanatory notes for a particular maintenance
function. .

A-2. Maintenance Functions.   Maintenance functions will be limited to and defined as follows:

a. Inspect.  To determine the serviceability of an item by comparing its physical, mechanical, and/or
electrical characteristics with established standards through examination (for example, by sight, sound, or feel).

b. Test.  To verify serviceability by measuring the mechanical, pneumatic, hydraulic, or electrical
characteristics of an item and comparing those characteristics with prescribed standards.

c. Service. Operations required periodically to keep an item in proper operating condition, that is, to clean
(includes decontaminate, when required), to preserve, to drain, to paint, or to replenish fuel, lubricants,
chemical fluids, or gases.

d. Adjust.  To maintain or regulate, within prescribed limits, by bringing into proper or exact position, or by
setting the operating characteristics to specified parameters.

e. Align.  To adjust specified variable elements of an item to bring about optimum or desired
performance.

f. Calibrate.  To determine and cause corrections to be made or to be adjusted on instruments or test,
measuring, and diagnostic equipments used in precision measurements.  Consists of comparisons of two
instruments, one of which is a certified standard of known accuracy, to detect and adjust any discrepancy in the
accuracy of the instrument being compared.

A-1
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g. Remove/Install.  To remove and install the same item when required to perform service or other
maintenance functions.  Install may be the act of emplacing, seating, or fixing into position a spare, repair part,
or module (component or assembly) in a manner to allow the proper functioning of an equipment or system.

h. Replace.  To remove an unserviceable item and install a serviceable counter-part in its place.
"Replace" is authorized by the MAC and is shown as the third position code of the SMR code.

i. Repair.  The application of maintenance services1, including fault location/ troubleshooting2,
removal/installation, and disassembly/assembly' procedures, and maintenance actions4 to identify troubles and
restore serviceability to an item by correcting specific damage, fault, malfunction, or failure in a part,
subassembly, module (component or assembly), end item, or system.

j. Overhaul.  That maintenance effort (service/action) necessary to restore an item to a completely
serviceable/operational condition as required by maintenance standards in appropriate technical publications
[i.e., Depot Maintenance Work Requirements (DMWR)]. Overhaul is normally the highest degree of
maintenance performed by the Army. Overhaul does not normally return an item to like-new condition.

k. Rebuild.  Consists of those services/actions necessary for the restoration of unserviceable equipment
to a like-new condition in accordance with original manufacturing standards. Rebuild is the highest degree of
materiel maintenance applied to Army equipment. The rebuild operation includes the act of returning to zero
those age measurements (hours, miles, etc.) considered in classifying Army equipments/components.

A-3. Explanation of Columns in the MAC, Section II.

a. Column 1. Group Number.  Column 1 lists functional group code numbers, the purpose of which is to
identify maintenance-significant components, assemblies, subassemblies, and modules with the next higher
assembly.  End item group number shall be "00."

b. Column 2. Component/Assembly.  Column 2 contains the noun names of components, assemblies,
subassemblies, and modules for which maintenance is authorized.

c. Column 3, Maintenance Function.  Column 3 lists the functions to be performed on the item listed in
Column 2.  (For detailed explanation of these functions, see paragraph A-2.)

1Services - inspect, test, service, adjust, align, calibrate, and/or replace.
2Fault locate/troubleshoot - The process of investigating and detecting the cause of equipment malfunctioning;
the act of isolating a fault within a system or unit under test (UUT).
3Disassemble/assemble - encompasses the step-by-step taking apart (or breakdown) of a spare/functional
group coded item to the level of its lowest component identified as maintenance significant (that is, assigned an
SMR code) for the category of maintenance under consideration.
4Actions - welding, grinding, riveting, straightening, facing, remachinery, and/or resurfacing.

A-2
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  Section II  Maintenance Allocation Chart for Fire Fighting Systems 

(1) (2) (3) (4) 

MAINTENANCE LEVEL 

(5) (6) 

GROUP 
NUMBER COMPONENT/ASSEMBLY 

MAINTENANCE
FUNCTION UNIT 

DIRECT 
SUPPORT

GENERAL 
SUPPORT DEPOT 

TOOLS & 
EQUIPMENT 
REF CODE 

REMARKS 
CODE 

   C O F H D   

20   FIRE FIGHTING SYSTEMS Inspect .08       

  Test .05       

  Repair   1.0     

          

2001   Fire Detection System Inspect 3.0     3  

  Test    3.0     

          

          

2002   Halon 1301 Fire Extinguishing System Inspect 1.0       

 Note Service   1.0   2  

 Not applicable to vessel hull numbers 
LT-801, LT-804, and LT-805         

          

2003   Foam Pump Adjust 1.0     1  

  Service 1.0     1  

  Repair 3.0     1  

          

2004   FM-200 System Inspect 1.0       

  Service   1.0   4, 5, 6  

  Repair   1.0     

          

2005   Water Wash-down System (WWS) Inspect 1.0       

  Service   1.0     
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Section III  Tools and Test Equipment for Fire Fighting Systems 

TOOL OR TEST 
EQUIPMENT REF 

CODE 
MAINTENANCE 

LEVEL 
NOMENCLATURE NATIONAL STOCK 

NUMBER 
TOOL NUMBER 

1 C Tool Kit, General Mechanics 5180-00-629-7963 (50908)  SC5180-90-CL-N55 

     

2 F Scale, Weighing (0-350 lbs) 6670-01-184-0726 (06370)  53711 

     

3 C Multi-Meter, AN/PSM-45A    6625-01-265-6001 (89536)  Model 27FM 

     

4 F Kwik-Draw Deluxe Detector Tube Pump w/ End of 
Stroke Indicator, Remote Sampling Adapter, and 
Carrying Pouch  

 (7L021)  487500 

     

5 F Detector Tube, Hydrogen Fluoride Gas (HF-1), 
125 ppm Range, 3 ppm Threshold Limit Value 
(TLV)  

 (7L021)  804142 

     

6 F Sampling Line, 10 feet long  (7L021)  73076 
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SECTION  X 
 
 

Appendix B  Repair Parts and Special Tools List, 
Material Safety Data Sheets for Hydrogen 
Fluoride (HG) Gas, FM-200, Nitrogen and  

Carbon Dioxide (CO2) 
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UNIT, INTERMEDIATE DIRECT SUPPORT
AND INTERMEDIATE GENERAL SUPPORT

MAINTENANCE REPAIR PARTS AND SPECIAL TOOLS LIST

SECTION I.  INTRODUCTION

1. SCOPE.  This RPSTL lists and authorizes spares and repair parts; special tools; special test,
measurement, and diagnostic equipment (TMDE); and other special support equipment required for
performance of unit, intermediate direct support, and intermediate general support maintenance of the LARGE
TUG (LT). It authorizes the requisitioning, issue, and disposition of spares, repair parts and special tools as
indicated by the source, maintenance and recoverability (SMR) codes.

2. GENERAL..  In addition to this section, Introduction, this Repair Parts and Special Tools List is divided
into the following sections:

a. Section II. Repair Parts List.   A list of spares and repair parts authorized by this RPSTL for use in the
performance of maintenance.  The list also includes parts which must be removed for replacement of the
authorized parts. Parts lists are composed of functional groups in ascending alphanumeric sequence, with the
parts in each group listed in ascending figure and item number sequence.  Bulk materials are listed in item
name sequence. Repair parts kits are listed separately in their own functional group within Section II. Repair
parts for repairable special tools are also listed in this section. Items listed are shown on the associated
illustration(s)/figure(s).

b. Section III.   Special Tools List. A list of special tools, special TMDE, and other special support
equipment authorized by this RPSTL (as indicated by Basis of Issue (BOI) information in DESCRIPTION AND
USABLE ON CODE column) for the performance of maintenance.

c. Section IV.  Cross-references Indexes.  A list, in National Item Identification Number (NIIN) sequence,
of all National stock numbered items appearing in the listing, followed by a list in alphanumeric sequence of all
part numbers appearing in the listings. National stock numbers and part numbers are cross referenced to each
illustration figure and item number appearance. The figure and item number index lists figure and item number
in alphanumeric sequence and cross references NSN, CAGEC and part number.

3. EXPLANATION OF COLUMNS (SECTIONS II AND E).

a. PAGE NO. (Column (1)).   Indicates the page number used to identify items called out in the
illustration.

b. SMR Code (Column (2)).   The Source, Maintenance, and Recoverability (SMR) code is a 5-position
code containing supply/requisitioning information, maintenance category authorization criteria, and disposition
instruction, as shown in the following breakout:

Source
Code

Maintenance
Code

Recoverability
Code

XX XX X

How you get an item. 3d position 4th position

Who can install, Who can do
replace or use complete
the item. Repair (see

note) on the
item.

Who determines
disposition action
on an unserviceable
the item.

*Complete Repair: Maintenance capacity, capability, and authority to perform all corrective maintenance tasks
of the "Repair" function in a use/user envirornent in order to restore serviceability to a failed item.

(1) Source Code.  The source code tells you how to get an item needed for maintenance, repair,
or overhaul of an end item/equipment. Explanations of source codes follows:

B-1
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Code Explanation

Stocked items; use the applicable NSN to request/requisition items with these source codes.
They are authorized to the category indicated by the code entered in the 3rd position of the
SMR code.

**NOTE: Items coded PC are subject to deterioration.

Items with these codes are not to be requested/requisitioned individually. They are part of a kit
which is authorized to the maintenance category indicated in the 3rd position of the SMR code.
The complete kit must be requisitioned and applied.

Items with these codes are not to be requested/requisitioned
individually. They must be made from bulk material which is
identified by the part number in the DESCRIPTION and
USABLE ON CODE (UOC) column and listed in the Bulk
Material group of the repair parts list in this RPSTL.  If the item
is authorized to you by the 3rd position code of the SMR code,
but the source code indicates it is made at a higher level, order
the item from the higher level of maintenance.

Items with these codes are not to be requested/
requisitioned individually.   The  pans that make  up the
assembled item must be requisitioned or fabricated and
assembled at the level of maintenance indicated by the
source code. If the 3rd position code of the SMR code
authorizes you to replace the item, but the source code
indicates the items are assembled at a higher level,
order the item from the higher level of maintenance.

XA - Do not requisition “XA" -coded item. Order its next higher assembly. (Also, refer to the NOTE below.)
XB  - If an "XB" item is not available from salvage, order it using the CAGEC and part number given.
XC - Installation drawing, diagram, instruction sheet, field service drawing, that is identified by Reciprocating

Compressor manufacturer's part number.
XD - Item is not stocked. Order an "XD" -coded item through normal supply channels using the CAGEC and

part number given if no NSN is available.

NOTE

Cannibalization or controlled exchange, when authorized, may
be used as a source of supply for items with the above source
codes, except for those source

PA
PB
PC**
PD
PE
PF
PG

KD
KF
KB

MO -    (Made at org AVUM
Level)

MF -    (Made at DS/AVUM
Level)
MH -  (Made at GS Level)
ML -  (Made at Specialized

Repair Activity (SRA))
MD -  (Made at Depot)

AO - (Assembled by org/AVUM
Level)

AF  -    (Assembled by DS/AVIM
Level

AH -    (Assembled by GS
Category)

AL  -  (Assembled by SRA)
AD -  (Assembled by Depot)

B-2
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coded "XA" or those aircraft support items restricted by requirements of AR 750-1.
(2) Maintenance Code.  Maintenance codes tells you the level(s) of maintenance authorized to

USE and REPAIR support items. The maintenance codes are entered in the third and fourth positions of the
SMR code as follows:

(a) The maintenance code entered in the third position tells you the lowest maintenance
level authorized to remove, replace, and use an item. The maintenance code entered in the third position will
indicate authorization to one of the following levels of maintenance.

Code Application/Explanation

C -- Crew or operator maintenance done within unit or aviation unit maintenance.

O -- Unit or aviation unit category can remove, replace, and use the item.

F -- Intermediate direct support or aviation intermediate level can remove, replace, and use the item.

H -- Intermediate general support level can remove, replace, and use the item.

L -- Specialized repair activity can remove, replace, and use the item.

D -- Depot level can remove, replace, and use the item.

(b) The maintenance code entered in the fourth position tells whether or not the item is to
be repaired and identifies the lowest maintenance level with the capability to do complete repair (i.e. , perform
all authorized repair functions.) NOTE: Some limited repair may be done on the item at a lower level of
maintenance, if authorized by the Maintenance Allocation Chart (MAC) and SMR codes. This position will
contain one of the following maintenance codes.

Code Application/Explanation

O -- Unit or (aviation unit) is the lowest level that can do complete repair of the item.

F -- Intermediate direct support or aviation intermediate is the lowest level that can do complete repair of
the item.

H -- Intermediate general support is the lowest level that can do complete repair of the item.

L -- Specialized repair activity is the lowest level that can do complete repair of the item.

D -- Depot is the lowest level that can do complete repair of the item.

Z -- Nonreparable. No repair is authorized.

B -- No repair is authorized. (No parts or special tools are authorized for the maintenance of a "B" coded
item). However, the item may be reconditioned by adjusting, lubricating, etc., at the user level.

(3) Recoverability Code.  Recoverability codes are assigned to items to indicate the disposition
action on unserviceable items. The recoverability code is entered in the fifth position of the SMR Code as
follows: Recoverability

Recoverability
Codes Application/Explanation

Z -- Nonreparable item. When unserviceable, condemn and dispose of the item at the level of
maintenance shown in third position of SMR Code.
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O -- Reparable item. When not economically reparable, condemn and dispose of the item at organizational or
aviation unit level

F -- Reparable item. When uneconomically reparable, condemn and dispose of the item at the direct support or
aviation intermediate level

H -- Reparable item. When uneconomically reparable, condemn and dispose of the item at the general support
level.

D -- Reparable item. When beyond lower level repair capability, return to depot. Condemnation and disposal of
item not authorized below depot level.

L -- Reparable item. Condemnation and disposal not authorized below specialized repair activity (SRA).

A -- Item requires special handling or condemnation procedures because of specific reasons (e.g., precious
metal content, high dollar value, critical material, or hazardous material). Refer to appropriate
manuals/directives for specific instructions.

d. PART NUMBER (Column (3)).   Indicates the primary number used by the manufacturer,
(individual, company, firm, corporation, or Government activity), which controls the design and characteristics
of the item by means of its engineering drawings, specifications standards, and inspection requirements to
identify an item or range of items.

NOTE

When you use an NSN to requisition an item, the item you
receive may have a different part number from the part ordered.

e. NATIONAL STOCK NUMBER (NSN) INDEX.

(1) STOCK NUMBER (Column(4)).   This column lists the NSN by National item
identification number (NIIN) sequence. The NIIN consists of the last nine digits of the NSN, i.e.

NSN
5305-01-5741467

NIIN

When using this column to locate an item, ignore the first 4 digits of the NSN. However, the complete NSN
should be used when ordering items by stock number.
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APPENDIX B
REFERENCE NUMBER/PART NUMBER TO NATIONAL

STOCK NUMBER CROSS REFERENCE

20 FIRE FIGHTING SYSTEM

Page SMR
Number Code Part Number Stock Number

1 PACCH 2F75-17
PACCH 324TTFS7114AP

3 PACZZ D11-104
3 PACZZ D11-105
3 PACZZ D11-121
3 PACZZ D11-25
3 PACZZ D11-295
3 PACZZ D16-57
3 PACZZ G1 0-233
3 PACZZ G1 4-229 4320-00-704-3552
3 PACZZ G40-43
3 PACZZ G41-5
3 PACZZ G63-2
3 PACZZ P14-9
3 PACZZ P4-74

SPECIAL TOOLS

53711 6670-01-184-0726
MODEL 27FM 6625-01-265-6001
SC5180-90-CL-N55 5180-00-629-9783

B-5/(B-6 blank)
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SECTION  XI 
 
 

Appendix C Component Manufacturer’s Data Sheets for 
FM-200 and Water Washdown System  
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 GEORGIA (COND) 
 
Company Telephone Facsimile 
 
Fire Systems, Inc. 770-333-7979 770-333-9954 
4700 Highlands Pkwy 
Smyrna, GA 30082 
 HAWAII 
 
Company Telephone Facsimile 
 
Fire Master, Honolulu 808-591-9256 808-596-2860 
949 Kawaiaheo Street 
Honolulu, HI 96814 
 IDAHO 
 
Company Telephone Facsimile 
 
General Fire, Inc. 208-344-8711 208-342-1882 
4021 Overland Road 
Boise, ID 83705 
 ILLINOIS 
 
Company Telephone Facsimile 
 
Illinois Fire Extinguisher Co., Inc. 630-629-2413 630-629-3006 
702 South Highway 53 
Addison, IL 60101 
 
Reliable Fire Equipment 708-597-4600 708-389-1150 
12845 South Cicero 
Alsip, IL 60685 
 
Fredriksen & Sons Fire Equipment 630-595-9500 630-595-3548 
760 Thomas Drive 
Bensenville, IL 60106 
 
Fox Valley Fire & Safety Co. 847-695-5990 847-695-3699 
1730 Berkley Ave. 
Elgin, IL 60123 
 
Fire-Safety Sales & Service 618-254-2323 618-254-0713 
420 N. Wood River Ave., 
P.O. Box 45 
Wood River, IL 62095 
 INDIANA 

Company Telephone Facsimile 
Fire Systems, Inc. 219-484-2531 219-484-2533 
1901 Production Road 
Fort Wayne, IN 46808-3647 
 
Jacob Dietz Co. 317-631-2304 317-631-3117 
2708 E. Michigan Street 
Indianapolis, IN 46201 
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SECTION  XII 
 
 

Appendix D As Built/Installation Drawings 
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These are the instructions for sending an electronic 2028 
 
The following format must be used if submitting an electronic 2028. The subject line must be 
exactly the same and all fields must be included; however only the following fields are 
mandatory: 1, 3, 4, 5, 6, 7, 8, 9, 10, 13, 15, 16, 17, and 27. 
 
From:     "Whomever" <whomever@avma27.army.mil> 
To:          TACOM-TECH-PUBS@ria.army.mil 
 
Subject:        DA Form 2028 
1. From:        Joe Smith 
2. Unit:          home 
3. Address:   4300 Park 
4. City:          Hometown 
5. St:             MO 
6. Zip:           77777 
7. Date Sent: 19-OCT-93 
8. Pub no:      55-2840-249-23 
9. Pub Title:   TM 
10. Publication Date:  04-JUL-85 
11. Change Number:  7 
12. Submitter Rank:  MSG 
13. Submitter FName:  Joe 
14. Submitter MName:  T 
15. Submitter LName:  Smith 
16. Submitter Phone:  123-123-1234 
17. Problem:  1 
18. Page:  1 
19. Paragraph:  3 
20. Line:  4 
21. NSN:  5 
22. Reference:  6 
23. Figure:  7 
24. Table: 8   
25. Item:  9 
26. Total: 123 
27. Text: 
      This is the text for the problem below line 27. 
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