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Safety and Standards Compliance 
 
The system shall be designed for the safety of the operator and fire fighter in mind with a safety margin of 4:1 built into all 
components.  
 
Performance Capabilities 
 
The firefighting system shall be tested and proven to be highly effective in the following scenarios: 
 
• Wildland, grass, and brush fire applications 

• Automobile and truck fires 

• Limited structural fires 

• Confined or concealed space fires 

• Limited industrial fires 

• Shipboard and marine firefighting 

• Military firefighting applications 

• Container fires 

 
BASE FRAME MOUNTING 
 
The firefighting system shall be mounted in a frame assembly. The mounting assembly shall be powder coated and shall be 
designed to contain the specified major components of the system. 
 
The envelope of the system shall not exceed 43” wide by 41” high. The envelope can be up to 36” deep. The hydraulic cooler 
shall mount vertically at the rear face of the frame and dissipate heat to the rear of the module. Adequate venting shall be 
provided on the frame for intake and discharge air flow. 
 
DUAL FLOW SYSTEM 
 
This system will be driven by hydraulic system, the PyroUHP on one side and the Waterax low pressure/high volume pump 
on the other side.  

NB: ONLY ONE PUMP CAN BE USED AT A TIME. 
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INSTRUCTIONS AND LABELING 
 
A firefighting pump instruction nameplate and necessary warning labels shall be installed on the assembly (English language). 
 
PANEL LIGHT 
 
The pump control panel shall be provided with an LED 12-volt light with switch. 
 
PUMP CONTROL PANEL 
 
The control panel shall be ergonomically designed and operator friendly. The panel shall be labeled and installed to be easily 
visible from the operator’s position. The following instruments and controls shall be installed:   

     
• Master PTO ON/OFF control switch. 

• One LP (1) pressure gauge. 

• One UHP (1) pressure gauge. 

• One LP (1) Throttle control potentiometer. 

• One UHP/LP (1) Electro/hydraulic switchgear to select pump mode. 

• One CAT (1) foam system proportioner control system selectable 0.5-6%. 

• One SCOTTY (1) foam system proportional control system selectable 0.5-6% 

• Two 1 ½” NST discharges c/w ¼ turn ball valves. 

• One 1” recirculation line. 

• One (1) UHP discharge line. 

• Two (2) UHP Whip-lines. 

• One (1) 2 ½” suction inlet.  

• One (1) UHP push/pull tank to pump control rod and handle. 

• One (1) 2 ½” Tank to pump ¼ turn control valve. 

 
PLUMBING 
 
The firefighting system shall be plumbed with high pressure hydraulic type hose, plumbing and fittings. This shall include 
double wire braided high pressure hoses of various sizes, zinc plated steel hose ends, and plated steel hydraulic fittings. The 
threads shall be male and female NPT, JIC, SAE O-ring style in various sizes. Rigid plumbing shall be in zinc plated steel 
piping with pipe fittings of zinc plated steel. 
 
BYPASS UNLOADER VALVE 
 
The ultra-high pressure plumbing system shall include a bronze adjustable bypass unloading valve set for the maximum working 
pressure of the system. The valve shall unload the main pump to the intake side of the pump. 
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PRESSURE SAFETY, EASY START, THERMAL RELIEF VALVE 
 
The ultra-high pressure plumbing system shall include the following devices: 
 
a.) One (1) pressure safety relief valve which shall relieve water pressure to atmosphere; set at a slightly higher pressure than 

the unloading valve. 

 
b.) One (1) thermal relief valve which shall open if water temperatures exceed 145 F (62 C) degrees; designed to protect the 

pump from high temperature conditions and relieve the water to atmosphere.  

 
c.) One (1) EZ start valve. 

 
INTAKE FILTER 
 
A 1-1/4" (31 mm) water filter with 32 mesh stainless steel screen shall be installed in the water supply line to the fire pump. The 
filter shall be accessible on the front control panel for cleaning easy cleaning of the screen. 
 
ELECTRICAL WIRING 
 
Necessary low voltage automatic circuit breaker protection shall be provided where required. The wiring shall be stranded 
copper automotive type, sized for the appropriate electrical load. Exposed wiring shall be protected with convoluted split plastic 
loom; such looms shall be mechanically secured. Wiring shall be run in protected areas or enclosed in metal panels which 
were subject to mechanical injury. Electrical connections and termination of wiring shall be within weatherproof plastic 
enclosures with waterproof strain reliefs and connectors. 
 
UHP WATER TANK SUPPLY LINE 
 
A 1.25" (31 mm) water tank to fire pump line shall be installed as follows: 
 
• From the fire pump to the water filter shall be a 1.25” (31 mm) flexible transparent hose. 

• 15' (5 m) of 1.25” (31 mm) flexible water hose with removable connections and clamping devices. 

• One (1) 1.25” (31 mm) manual two-way tank to pump control valve. 

 
LP WATER TANK SUPPLY LINE 
 
A 2.5" (63.5 mm) water tank to fire pump line shall be installed as follows: 
 
• One (1) 2.5”” (63.5 mm) manual two-way tank to pump control valve. 

 
LP DISCHARGE PRESSURE GAUGE 
 
One (1) 2.5” (62 mm) liquid filled pressure gauge shall be installed from the discharge side of the low-pressure fire pump, with 
the gauge mounted on the pump panel.  
 
UHP DISCHARGE PRESSURE GAUGE 
 
One (1) liquid filled pressure gauge shall be installed from the discharge side of the ultra-high pressure fire pump, with the gauge 
mounted on the pump panel.  
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ELECTRIC REWIND HOSE REEL – ULTRA-HIGH PRESSURE 
 
One (1) ultra-high pressure steel hose reel shall be installed. The reel shall have a leak proof ball bearing swing joint, electric 
12-volt rewind provisions. The reel system shall have a minimum of 4:1 safety ratio and designed for a 2,000 PSI (135 bar) 
working pressure.  
 
Each reel shall be equipped with a locking pin assembly. 
 
One (1) push button electric rewind control shall be installed near the reel. The wiring from the hose reel electric box shall be 
protected with conduit or loom. 
 
The hose reel shall be equipped with an electrical wiring junction box of plastic construction with a sealed cover assembly. The 
box shall house the reel solenoid, circuit breaker, and electrical wiring for the rewind control circuit and electric rewind motor 
power supply. The electrical supply shall be sized for the reel motor for both positive and neutral cables. The electrical supply 
wiring shall be supplied from the main electrical supply box for high pressure pump skid or module. The supply line to the reel 
shall have a quick disconnect connection at the main electrical supply box. 
 
The OEM shall install the hose reel(s). 
 
The high-pressure hose reel shall be supplied by a ½” (12 mm) hydraulic type wire braided flexible hose line.  
 
One (1) chrome plate hose roller assembly shall be supplied for protection of the hose during hose removal and rewind 
operations. 
 
The hose reel shall fit in a 26” (66 cm) wide by 26” (66 cm) deep by 26” (66 cm) high envelope.  
 
REEL MOUNTED ULTRA-HIGH-PRESSURE HOSE 
 
200-foot (60 m) length x 3/4" (19 mm) hose shall be installed with threaded couplings. The hose shall have a working pressure 
of 3,125 psi (215 bar).  
 
NOZZLE -- ULTRA-HIGH PRESSURE 
 
One (1) 20 GPM (80 LPM) ultra-high pressure pistol grip fog nozzle shall be provided for the high-pressure fog reel. 
 
CAT UHP PYROFOAM FOAM SYSTEM 
 
The system shall be equipped with CAT UHP Foam System 0.5-6%. 
 
The system shall inject concentrate on the suction, (low pressure), side of the UHP water pump. It shall be plumbed to prevent 
contamination of the water supply tank with foam concentrate and/or foam solution. 
 
SCOTTY FOAM SYSTEM 
 
The system shall be equipped with a SCOTTY Foam System 0.5-6%. 
 
The system shall inject concentrate on the suction, (low pressure), side of the Centrifugal water pump. It shall be plumbed to 
prevent contamination of the water supply tank with foam concentrate and/or foam solution. 
 
FACTORY TESTING PRIOR TO SHIPMENT 
  
The entire pump and the plumbing system shall undergo a complete factory test. These test results shall be provided with 
shipment.  
WATER / FOAM TANK/SKID  
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GENERAL PUMP KT36A ULTRA HIGH PRESSURE PUMP

Technical Specifications

• Pump Type: Triplex Positive Displacement Plunger Pump
• Model: General Pump KT36A
• Rated Flow: 30 GPM (114 LPM)
• Rated Pressure: 1,200 PSI (83 BAR)
• Heavy-duty brass manifold construction
• Solid ceramic plungers for extended operational life
• Stainless steel check valves and seats
• Oil bath crankcase lubrication system
• Industrial duty tapered roller bearings
• High efficiency low pulsation operation
• Designed for continuous duty fire suppression applications
• Compatible with hydraulic or PTO drive systems
• Suitable for Ultra High Pressure firefighting systems and foam applications

Applications
Wildland firefighting, industrial firefighting, mobile suppression systems, pump-and-roll applications, foam
proportioning systems, and rapid attack fire modules.
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TRIDENT FOAMATE 1.0 FOAM PROPORTIONING SYSTEM

Technical Specifications

• Model: Trident Foamate 1.0
• Foam Injection Type: Around-the-pump foam proportioning system
• Proportioning Range: 0.1% – 1.0% adjustable
• Compatible Foam Types: Class A and Class B foam concentrates
• Simple mechanical proportioning operation
• Corrosion-resistant components for harsh firefighting environments
• Designed for mobile firefighting and rapid attack applications
• Low maintenance design with minimal moving components
• Compatible with Ultra High Pressure and low-pressure firefighting systems
• Designed for use with booster reels, handlines, and CAFS support operations
• Compact installation footprint for skid units and vehicle mounted systems
• Allows accurate foam concentrate induction during varying flow conditions

Operational Advantages
The Trident Foamate 1.0 system provides accurate foam induction while maintaining simplicity and reliability under
rugged operational conditions. The system enhances wetting capability, fuel penetration, and suppression efficiency
while minimizing water consumption during firefighting operations.
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TRIDENT UHP FOAM PROPORTIONER SYSTEM

Technical Specifications

• System Type: Ultra High Pressure Foam Proportioning System
• Manufacturer: Trident
• Designed for Ultra High Pressure firefighting systems
• Adjustable foam proportioning range from 0.1% to 6%
• Compatible with Class A and Class B foam concentrates
• Suitable for operation with UHP piston pumps and booster reels
• Corrosion resistant construction for marine and industrial environments
• Compact modular design for skid units and vehicle mounted systems
• Precision foam metering under varying pressure and flow conditions
• Low water consumption firefighting optimization
• Enhanced penetration and cooling capability during UHP firefighting operations
• Reduced water runoff and collateral damage during suppression operations
• Integrated check valve protection to prevent contamination of water tanks
• Designed for compatibility with rapid intervention and mobile attack modules

Operational Benefits
The Trident UHP Foam Proportioner system enhances suppression effectiveness by combining ultra-high pressure
water atomization with precision foam injection. This improves fuel penetration, surface adhesion, vapor suppression,
and thermal cooling while maintaining low water consumption and high operational efficiency.
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Startup and Discharge 
1. Engage hydraulic PTO system.

For Darley Centrifugal 
a. With all discharge valves closed, switch PTO to “ON” position place

pump selector switch into “low pressure” mode.

b. Use LP Throttle to Increase the throttle past the idle position.

c. Make sure all discharge valves are closed.

d. Turn the throttle counter-clockwise to increase engine speed past the idle position. Pressure
should build up in the system.

NOTE: Leaving the pump running with all the discharge valves closed is called deadheading the pump. The pump should 
not be left in this mode for more than a minute. Leaving in this condition for any length of time will cause the pump to 
overheat and damage the pump. To avoid overheating the pump, a re-circulation line (if provided) should be opened or a 
discharge line left slightly open to allow fresh water to continue to enter the pump. 

2. Discharge water.
Once the pump is primed, and with the engine running, you can begin to discharge water.
a. Slowly open the discharge valve. If pressure does not build in the discharge hose, the pump has not

been fully primed. The valve should be closed and the pump primed again.
b. Adjust the pump performance by throttling the engine up or down, or opening or closing discharge

valves at various positions, or any combination of the two.

Shutdown 
1. After completing the pump operation, gradually reduce the engine RPM and slowly

close the discharge valves (preferably in the order listed).
2. If the pump was last run with foam or water that is salty, brackish, or high in mineral

content, flush the pump with fresh water for a minimum of 2 minutes or until the water is
clear.

3. Close off the hydrant or water supply to the pump.
4. Open all valves to relieve any pressure left in the system.

Cold Weather Operation 
The pump can be run in below freezing temperatures if certain precautions are taken to avoid 
the formation of ice in the pump. 
1. After priming the pump, the unit should be run at low RPM for a short period of time to allow

all components to warm up before continuing with the remaining operating procedures.
2. Unless wrapped in a heater, drain the pump of all water if it is stopped for any length of time.

The engine/drive unit should be turned over a few revolutions to make sure all water has
been removed from the pump. Drain the pump priming line if a primer has been used.

3. After use, drain the pump, manifolds, and lines of all water. You can also pour some
antifreeze into the pump and circulate it through the pump and plumbing system.

Note: If the engine throttle is increased and the engine RPM increases without an increase in 
pump pressure, the pump may be cavitating. Refer to the limitations listed at the 
beginning of this section and see the troubleshooting section for a verification checklist 
and possible solutions. 
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3. Engage hydraulic PTO system.
For UHP pump: 
a. Open tank to pump valve.
b. With all discharge valves closed, switch PTO to “ON” position

place pump selector switch into “UHP low” mode. (in this mode
the UHP pump will generate intermediate flow and pressure
allowing mop up operations.

c. By moving the pump selector switch into “UHP high” mode the
pump will be able to ramp to full throttle and provide maximum
flow and pressure to allow fire- fighting operations.

d. To allow water to flow to the UHP nozzle select hose reel on the
pump panel.

e. Two whip line switches are fitted to allow for an upgrade should
it be required in future use for ground sprays.

f. When opening the nozzle, the pump will ramp to ultra-high
pressure.

g. When closing the nozzle, the pump will stop flowing water at
high pressure and go into bypass.

h. When UHP pump is not required do not dead head the hydraulic
pump for extended periods – deselect the pump selector switch
to “off”

e. One UHP pump operations are complete and pump mode in off position be sure to release
trapped pressure out of hose reel line until zero pressure is registered on pump panel gauge.

f. Close the tank to pump valve.

NOTE: Leaving the pump running with all the discharge valves closed is called deadheading the pump. The pump should 
not be left in this mode for more than 10 minutes. Leaving in this condition for any length of time will cause the pump to 
overheat and damage the pump. To avoid overheating the pump, a re-circulation line (if provided) should be opened, or a 
discharge line left slightly open to allow fresh water to continue to enter the pump. 

Shutdown 
1. After completing the pump operation, gradually reduce the engine RPM and slowly

close the discharge valves (preferably in the order listed).
2. If the pump was last run with foam or water that is salty, brackish, or high in mineral

content, flush the pump with fresh water for a minimum of 2 minutes or until the water is
clear.

3. Close the UHP tank to pump valve.
4. Open all valves to relieve any pressure left in the system.

Cold Weather Operation 
The pump can be run in below freezing temperatures if certain precautions are taken to avoid 
the formation of ice in the pump. 
4. After priming the pump, the unit should be run at low RPM for a short period of time to allow

all components to warm up before continuing with the remaining operating procedures.

Note: If the engine throttle is increased and the engine RPM increases without an increase in 
pump pressure, the pump may be cavitating. Check to ensure that the UHP Tank to 
pump line is open and that there is water in the tank. 
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5. Unless wrapped in a heater, drain the pump of all water if it is stopped for any length of time.
The engine/drive unit should be turned over a few revolutions to make sure all water has
been removed from the pump. Drain the pump priming line if a primer has been used.

After use, drain the pump, manifolds, and lines of all water. You can also pour some antifreeze into the pump and 
circulate it through the pump and plumbing system. 

Basic Care and Storage 
The basic care described in this section does not require any disassembly of the pump. For 
any servicing procedures that require removing any part of the pump to access a component, 
please see the Service section. 

Regular maintenance 
After each use: 
1. Visually inspect the pump unit.
2. Make sure the mechanical rotary seal is not leaking.
3. Check the pump for external leaks.
4. Check the engine for leaks.
5. Check the condition of the flexible buffer coupling. Replace if worn. See instructions for

removing the pump end from the engine using the quick release pump clamp.
6. Clean any dirt or debris from the pump unit. If necessary, a mild soap and water

solution can be used.
7. Note and report any performance irregularities or any abnormal mechanical sounds.
8. Check all fluid levels and add as needed.
9. Make sure all necessary tools, spares, and accessories are with the pump.

Long-term storage
1. Completely drain the pump of all water.
2. Close all valves and plug in all openings.
3. Follow any other products, components, apparatus, and departmental procedures
and/or guidelines before placing the unit in storage.

WARNING: Before doing any maintenance to the pump, always ensure that the 
equipment cannot be accidentally started. Follow any apparatus and/or departmental 
procedures or guidelines in regard to locking out the equipment. 
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Pump Division  
1051 Palmer St. 

Chippewa Falls, WI 54729 
715-726-2650 

 

Notice: The information presented in this technical bulletin was current as of the date listed:  2/25/16 
W.S. Darley & Co. reserves the right to update, change, or eliminate, this bulletin at any time. 

Technical Bulletin on PTO Mounted Fire Pump Drivelines 

1202520 

FEB, 25 2016 
 

Great care must be taken in the layout of pump drivelines.  Interference and driveline 
vibration must be considered.  An experienced installer with knowledge of driveline 
considerations, proper layout and recommended guidelines should be utilized as well as 
proper CAD systems for driveline layouts.  Installation of the driveline should not occur until 
a proper analysis is performed by either a qualified driveline specialist or W.S. 
Darley.  W.S. Darley utilizes, can distribute and can train qualified individuals to use the 
Allison Multiple Joint Driveline Analysis program. 
 
 W.S. Darley requires that Power Take Off (PTO) driven pumps have at most 500 radians 
per second2 torsional vibration and at most 1000 radians per second2 inertial drive torsional 
vibration, as calculated by the Allison Multiple Joint Driveline Analysis program, for a 
completed driveline installation.  A completed driveline installation includes the entire multi-
driveshaft assembly from the power source of the PTO output flange to the input flange of 
the PTO driven pump. 
 
Failure to design and analyze a proper driveline layout could result in severe injury and 
damage to equipment, including but not limited to: the water pump, the water pump 
transmission, drive tubes, hanger bearings, u-joint crosses, gears, the rear differential, and 
the main truck transmission. 

 
Questions can also be directed to our Customer Service Department at 

800-634-7812 or 715-726-2650. 
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Prepared by:  DWS  Rev.: A 
Approved by:  MCR 1 Date:09/25/2001 
Revised by: RJG  1200583.doc 
  Revision Date: 02/07/12 

Mechanical Shaft Seal  
This pump assembly incorporates high quality mechanical shaft seal(s) separating the pump housing 
components from atmosphere. Depending on the pump design, there may be one or two seals on each 
impeller shaft. 
The seal size, design type, component materials, and housing configuration have been specifically 
designed for this pump application and rated operating parameters.  
 
Mechanical Seal Basics 
A mechanical seal is a device that houses two highly polished components (known as faces). One face 
rotates, the other is stationary. A secondary elastomer bellows seals the primary ring to the shaft. An o-
ring or cup seal seals the mating ring in the housing. The polished seal faces of the primary and mating 
rings are pressed together by a spring mechanism to provide adequate force to affect a seal. The force 
acting between the seal faces increases in direct proportion to product pressure.  

The elastomer bellows seal utilized in this pump has the following design features: 
• Mechanical drive of the primary seal ring. The drive band’s notch design eliminates 

overstressing the elastomer sealing bellows. 
• Bellows design provides automatic compensation for shaft endplay, run out, and primary ring 

wear. 
• Seal face contact pressure is controlled by a single, non-clogging coil spring. This coil spring 

has been custom welded per Darley specifications to eliminate high-speed spring distortion. 
The seal housing is designed and ported to provide optimal water flow and pressure assuring proper 
cooling and flushing of the seal components. 

 
 

MATING RING 
WITH O-RING 
SEAL 

PRIMARY RING 
WITH BELLOWS 
SEAL 

SEAL COIL 
SPRING 

WATER FLUSH 
PORT 

IMPELLER 

SEAL 
HOUSING 
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Approved by:  MCR 2 Date:09/25/2001 
Revised by: RJG  1200583.doc 
  Revision Date: 02/07/12 

 
Operation and Maintenance 
When operated within rated operating conditions of this pump, these seals will provide trouble free 
service for extended periods. 
Properly selected and applied mechanical shaft seals are leak free and require no adjustment. Should 
the seal area develop a leak, investigate the cause as soon as possible. Seal failure, leakage, may be 
the result of; worn seal faces, leaking bellows, or damaged o-rings. These failures may be attributed to 
bearing failure, impeller blockage, impeller imbalance, seal housing contamination, operating beyond 
pump design rating, or dry running,   
Mechanical shaft seal design relies on the sealed media, in this case, water, to cool and lubricate the 
sealing surfaces. Therefore, extended dry operation may cause overheating and scoring or damage to 
the sealing surfaces, resulting in excessive leakage or a much shortened seal life. 
To maximize seal life, minimize operation at pump pressures higher than pump rating. While operating 
at pressures beyond rating will not immediately damage the seal, it will increase sealing surface wear 
rate. 

CAUTION:  DO NOT RUN THE PUMP DRY EXCEPT MOMENTARILY AND 
AT LOW SPEEDS 

 

CAUTION:  DO NOT USE THIS PUMP FOR HOSE TESTING 

 
 

CAUTION:  THE MECHANICAL SEAL SHOULD NOT BE RUN DRY, WHILE 
THE PUMP IS NOT ENTRAINED WITH WATER, FOR A PERIOD 
LONGER THAN 2 MINUTES.  FAILURE TO FOLLOW THIS 
RECOMMENDATION WILL LEAD TO PREMATURE WEAR AND 
FAILURE OF YOUR MECHANICAL SHAFT SEAL.  
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Prepared by:  CJC 1 Rev.:# B 
Approved by:  TED  Date: 10/27/00 
Revised by: JAF  Revision Date: 04/08/13 
  1200514 
   

SUMMARY OF THINGS TO REMEMBER 
 

1. Always shift pump clutches with engine clutch disengaged. 

2. Do not clash clutch gears when shifting. 

3. Close booster valves, drain valves, cooling line and third stage discharge valve before 
attempting to prime the pump. 

4. Always keep primer shut-off valve closed, except while priming. 

5. Re-open and close primer valve to re-prime or eliminate trapped air from suction line. 

6. Always drive a midship mounted split-shaft pump with truck transmission in the gear 
recommended by the chassis manufacturer. 

7. Never run the pump without water in it except momentarily while priming. 

8. Accelerate and retard speed of engine gradually. 

9. Watch the engine temperature, and start the cooling water at the first signs of overheating. 

10. Keep good gaskets in suction hoses, and handle carefully to avoid damage to coupling 
threads. 

11. Air leakage into suction lines is the most frequent source of trouble when pumping from a 
suction lift (draft). 

12. Always use a suction strainer when pumping from draft, and a hydrant strainer when pumping 
from a hydrant. 

13. Foreign matter in impellers is a result of failure to use adequate strainers and is a common 
source of trouble. 

14. Drain pump immediately after each run.  This is especially critical in freezing conditions. 

15. Do not run the pump long with discharge completely shut off. 

16. Do not close a “Shutoff” nozzle when pumping with motor throttle wide open, unless relief valve 
or pressure regulator is set for the correct pressure. 

17. Keep the pump gear case filled with oil to the level of the oil level plug/dipstick. 

18. Check oil level in the pump transmission after every 25 hours of operation or 3 months, and 
changed it after every 50 hours of operation or 6 months. 

19. In such equipped transmissions, once the oil is drained, remove the strainer screen oil sump 
fitting and thoroughly cleanse in a parts washer or with isopropyl alcohol, ensuring any debris is 
washed away. 

20. If pump is equipped with a Darley plastallic (injection) packing shaft seal, check the drip rate 
frequently, and adjust according to the packing adjustment instruction, as required.  The drip 
rate may vary between 5 and 60 drops per minute. 

21. Work all suction and discharge valves often to ensure free and easy operation. 
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PTO PUMP SHIFTING PROCEDURE 

Prepared by:  DWS 1 1200590  Rev: # A 
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This pump is driven by a transmission mounted (SAE) PTO, a front-of-engine 
crank shaft PTO, or engine flywheel PTO. Depending on the PTO and 
transmission configuration, the PTO may be either a sliding gear type or “hot shift” 
clutch type.  This power take-off is normally shifted from within the driver’s 
compartment.  In most cases, if the PTO is driven via a manual transmission, the 
truck clutch must be disengaged while shifting the PTO.  The PTO should only be 
engaged at a low engine rpm, idle up to 1000 rpm maximum. Review and 
understand the PTO manufacturer’s safety and operating instructions before 
attempting operation. 

If the apparatus manufacturer has configured the apparatus per NFPA 1901, 
Standard for Automotive Fire Apparatus, 2009 Edition, the following sections 
apply: 
 
16.10.4 Stationary Pump Driven Through Transmission-Mounted PTO, Front-
of-Engine Crankshaft PTO, or Engine Flywheel PTO – Automatic Chassis 
Transmission.  Where the apparatus is equipped with an automatic chassis 
transmission, the water pump is driven by a transmission-mounted (SAE) PTO, front-of-
engine crankshaft PTO, or engine flywheel PTO, and the apparatus is to be used for 
stationary pumping only with the chassis transmission in neutral, an interlock system shall 
be provided to ensure that the pump drive system components are engaged in the pumping 
mode of operation so that the pump system can be operated from the pump operator’s 
position. 

16.10.4.1 A “Pump Engaged” indicator shall be provided both in the driving 
compartment and on the pump operator’s panel to indicate that the pump shift has been 
successfully completed 

16.10.4.2 An “OK to Pump” indicator shall be provided in the driving compartment to 
indicate that the pump is engaged, the chassis transmission is in neutral, and the parking 
brake is engaged. 
 
16.10.5 Stationary Pump Driven Through Transmission-Mounted PTO, Front-
of-Engine Crankshaft PTO, or Engine Flywheel PTO – Manual Chassis 
Transmission.  Where the apparatus is equipped with a manual chassis transmission, 
the water pump is driven by a transmission-mounted (SAE) PTO, front-of-engine crankshaft 
PTO, or engine flywheel PTO, and the apparatus is to be used for stationary pumping only 
with the chassis transmission in neutral, an interlock system shall be provided to ensure 
that the pump drive system components are engaged in the pumping mode of operation so 
that the pump system can be operated from the pump operator’s position. 

16.10.5.1 A “Pump Engaged” indicator shall be provided both in the driving 
compartment and on the pump operator’s panel to indicate that the pump shift has been 
successfully completed 

16.10.5.2 An “OK to Pump” indicator shall be provided in the driving compartment to 
indicate that the pump is engaged, the chassis transmission is in neutral, and the parking 
brake is engaged. 

 
16.10.6 Stationary Pump and “Pump-and-Roll” – Automatic Chassis 
Transmission.  Where the water pump is driven by a transmission-mounted (SAE) PTO, 
front-of-engine crankshaft PTO, or engine flywheel PTO, and the apparatus is designed to 
be used in both the stationary pumping mode and the “pump-and-roll” pumping mode with 
the automatic chassis transmission in neutral for stationary pumping and in a road gear for 
pump-and-roll pumping, an interlock system shall be provided to ensure that the pump 
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drive system components are engaged in the pumping mode of operation so that the 
apparatus can be operated in either stationary or pump-and-roll pumping modes. 

16.10.6.1 A “Pump Engaged” indicator shall be provided both in the driving 
compartment and on the pump operator’s panel to indicate that the pump shift has been 
successfully completed 

16.10.6.2 An “OK to Pump” indicator shall be provided in the driving compartment to 
indicate that the pump is engaged, the chassis transmission is in neutral, and the parking 
brake is engaged. 

16.10.6.3 An “OK to Pump and Roll” indicator shall be provided in the driving 
compartment and shall be energized when the pump is engaged, the chassis transmission 
is in road gear, and the parking brake is released. 

16.10.6.4 When the “OK to Pump and Roll” indicator is energized, the “OK to Pump” 
indicator shall not be energized. 

 
16.10.7 Stationary Pump and “Pump-and-Roll” – Manual Chassis 
Transmission.  Where the water pump is driven by a transmission-mounted (SAE) PTO, 
front-of-engine crankshaft PTO, or engine flywheel PTO, and the apparatus is designed to 
be used in both the stationary pumping mode and the pump-and-roll pumping mode with 
the chassis transmission in neutral for stationary pumping or in a road gear for pump-and-
roll pumping, an interlock system shall be provided to ensure that the pump drive system 
components are properly engaged in the pumping mode of operation so that the apparatus 
can be operated in either stationary or pump-and-roll pumping modes. 

16.10.7.1 A “Pump Engaged” indicator shall be provided both in the driving 
compartment and on the pump operator’s panel to indicate that the pump shift has been 
successfully completed 

16.10.7.2 An “OK to Pump” indicator shall be provided in the driving compartment to 
indicate that the pump is engaged and the parking brake is engaged. 

16.10.7.3 An “OK to Pump and Roll” indicator shall be provided in the driving 
compartment and shall be energized when the pump is engaged and the parking brake is 
released. 

16.10.7.4 When the “OK to Pump and Roll” indicator is energized, the “OK to Pump” 
indicator shall not be energized. 

 
16.10.10 Pump Operator’s Panel Engine Speed Advancement – Automatic 
Transmission. 

16.10.10.1 An engine speed control shall be provided at the pump operator’s panel. 
16.10.10.2 A “Throttle Ready” indicator that lights when the pump is in the “OK to 

Pump” mode shall be provided on the pump operator’s panel. 
16.10.10.3* The “Throttle Ready” indicator at the pump operator’s panel shall be 

permitted to light when the chassis transmission is in neutral and the parking brake is 
engaged.   

A.16.10.10.3 Engine speed advancement control at the operator’s panel might be 
required for apparatus with the need to control the engine speed for operation of a 
generator, aerial device, alternator, or other chassis engine-driven device.  The indicating 
device for this “Throttle Ready” condition is the same indicating device as in 16.10.10.2. 

 Other apparatus may not have equipment for which there is a need to control 
engine speed from the pump operator’s panel.  Engine speed control at the pump 
operator’s panel for these apparatus may not be desirable since, on many chassis engines, 
activating remote throttle operation will automatically disable the in-cab accelerator pedal.  
For such apparatus, engine speed advancement control at the pump operator’s panel is not 
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required when the chassis transmission is in neutral and the parking brake is engaged, and 
“Throttle Ready” indication for this condition is not required. 

16.10.10.4 An interlock system shall be provided to prevent advancement of the engine 
speed at the pump operator’s panel unless the apparatus has “Throttle Ready” indication. 

16.10.10.5 Loss of power to the interlock system in 16.10.10.4 shall return the engine 
speed to idle and prevent advancement from the pump operator’s panel. 

 
16.10.11 Pump Operator’s Panel Engine Speed Advancement – Manual 
Transmission. 

16.10.11.1 An engine speed control shall be provided at the pump operator’s panel. 
16.10.11.2 A “Throttle Ready” indicator that lights when the pump is in the “OK to 

Pump” mode shall be provided on the pump operator’s panel. 
16.10.11.3* The “Throttle Ready” indicator at the pump operator’s panel shall be 

permitted to light when the parking brake is engaged.   
A.16.10.11.3 Engine speed advancement control at the operator’s panel might be 

required for apparatus with the need to control the engine speed for operation of a 
generator, aerial device, alternator, or other chassis engine-driven device.  The indicating 
device for this “Throttle Ready” condition is the same indicating device as in 16.10.11.2. 

 Other apparatus may not have equipment for which there is a need to control 
engine speed from the pump operator’s panel.  Engine speed control at the pump 
operator’s panel for these apparatus may not be desirable since, on many chassis engines, 
activating remote throttle operation will automatically disable the in-cab accelerator pedal.  
For such apparatus, engine speed advancement control at the pump operator’s panel is not 
required when the chassis transmission is in neutral and the parking brake is engaged, and 
“Throttle Ready” indication for this condition is not required. 

16.10.11.4 Loss of power to the interlock system in 16.10.11.3 shall return the engine 
speed to idle and prevent advancement from the pump operator’s panel.   

 
16.10.12 If a pump shift manual override device is provided the “Pump Engaged”, “OK 

to Pump”, and “Throttle Ready” indicators and the pump operator’s panel engine speed 
advancement interlock system shall be operationally functional when the manual override 
device is used to shift the pump. 

 
 

16.10.13 Pump Operator’s Panel Engine Speed Advancement – Automatic 
Transmission. 

16.10.13.1 With parallel/series centrifugal pumps, the control positions for parallel 
operation (volume) and series operation (pressure) shall be indicated. 

16.10.13.2 The control for changing the pump from series to parallel, and vice versa, 
shall be operable at the pump operator’s position. 
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For STATIONARY pumping, proceed as follows for pump engagement: 
1. Set parking brake. 
2. Shift chassis transmission to neutral. 
3. Reduce engine speed to idle or below 1000 rpm. 
4. Following the PTO manufacturer’s shifting instructions, engage chassis PTO. 

The “Pump Engaged” indicator both in the driving compartment and on the 
pump operator’s panel will indicate if the pump shift has been successfully 
completed. The “OK to Pump” indicator in the driving compartment will 
indicate that the pump is engaged, the chassis transmission is in neutral, and 
the parking brake is engaged. The “Throttle Ready” indicator at the pump 
operator’s panel is now illuminated. 

5. Prime the pump (see priming instructions). Primer motor should be engaged 
within 2 minutes of PTO engagement. Pump should then prime within 1 minute 
of primer operation. If the pump can not be primed within 3 minutes of PTO 
engagement, disengage PTO and troubleshoot priming difficulty. Do not run 
the pump dry for extended periods of time. 

6. Confirm that the “Throttle Ready” indicator at the pump operator’s panel is now 
illuminated. 

7. Observe discharge pressure gage on panel while advancing vernier throttle, to 
ensure that it is indicating pressure.  If Pump is not engaged, no pressure will 
show. 

8. Remember, the vernier throttle has a quick release emergency center button.  
If the truck moves, immediately push the center emergency button all the way 
in to close throttle. 

9. To ensure maximum operational life for the PTO, driveline, and pump 
components, increase engine speed to 1000 rpm minimum when the PTO is 
engaged and the pump is flowing water. This slight increase in rpm induces a 
small load on the drive system. This load will eliminate the system rattle 
produced by the clearances in the PTO and pump gears being excited by the 
combustion engine power strokes.  

 
To disengage the pump, reduce engine rpm to idle and shift PTO out of gear. 
 
IMPORTANT: Failure to follow proper shifting or operating sequences will result 
in premature PTO failure with possible damage to other components 
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For PUMP and ROLL pumping, proceed as follows for pump engagement: 
1. Set parking brake. 
2. Shift chassis transmission to neutral. 
3. Reduce engine speed to idle or below 1000 rpm.  
4. Following the PTO manufacturer’s shifting instructions, engage chassis PTO. 

The “Pump Engaged” indicator both in the driving compartment and on the 
pump operator’s panel will indicate if the pump shift has been successfully 
completed. The “OK to Pump” indicator in the driving compartment will 
indicate that the pump is engaged, the chassis transmission is in neutral, and 
the parking brake is engaged. The “Throttle Ready” indicator at the pump 
operator’s panel that is now illuminated. 

5. Prime the pump (see priming instructions). Primer motor should be engaged 
within 2 minutes of PTO engagement. Pump should then prime within 1 minute 
of primer operation. If the pump can not be primed within 3 minutes of PTO 
engagement, disengage PTO and troubleshoot priming difficulty. Do not run 
the pump dry for extended periods of time. 

6. Return to the driving compartment driver’s position. 
7. Release parking brake. 
8. Shift chassis transmission into road gear. The “Pump Engaged” indicator both 

in the driving compartment and on the pump operator’s panel will indicate if 
the pump shift has been successfully completed. The “OK to Pump” indicator 
will not be illuminated. The “OK to Pump and Roll” indicator in the driving 
compartment will indicate that the pump is engaged, the chassis transmission 
is in drive, and the parking brake is released. 

9. While advancing foot throttle, observe discharge pressure gage in the cab. If 
the pump is properly engaged and primed, discharge pressure will increase as 
engine rpm increases. Use care when in the pump and roll mode to maintain a 
steady engine rpm (constant pressure) and do not exceed rated pump 
pressure rating. 

10. To ensure maximum operational life for the PTO, driveline, and pump 
components, increase engine speed to 1000 rpm minimum when the PTO is 
engaged and the pump is flowing water. This slight increase in rpm induces a 
small load on the drive system. This load will eliminate the system rattle 
produced by the clearances in the PTO and pump gears being excited by the 
combustion engine power strokes.  

 
To disengage the pump, reduce engine rpm to idle and shift PTO out of gear. 
 
IMPORTANT: Failure to follow proper shifting or operating sequences will result 
in premature PTO failure with possible damage to other components. 
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TABLE NO. 1
NFPA 1901 TEST

TEST Recom- Min. Min. Min. Net Disch. Suction
No. GPM mended Nozzle Disch. Pump Lines Hose

Nozzles Press. PSI Press. PSI Press. PSI

1 250 (1), 1” 72 143 150
2 175 (1), 7/8” 62 194 200
3 125 (1), 3/4” 56 244 250
4 250 (1), 1” 72 158 165

1 350 (1), 1-1/4” 58 144 150
2 245 (1), 1” 69 195 200
3 175 (1), 7/8” 62 245 250
4 350 (1), 1-1/4” 58 159 165

1 500 (1), 1-1/2" 57 143 150 (1), 50'
2 350 (1), 1-1/4" 58 194 200
3 250 (1), 1" 72 245 250
4 500 (1), 1-1/2" 57 158 165

(1), 1-3/4" 
or 68

 (2), 1-1/4" 66
2 525 (1), 1-1/2" 62 193 200 or 
3 375 (1), 1-1/4" 66 244 250 (2), 100'

(1), 1-3/4" 
or 68

 (2), 1-1/4" 66

(1), 2"        
or 71

 (2), 1-1/2" 57
(1), 1-3/4" 

or 60

 (2), 1-1/4" 58
3 500 (1), 1-1/2" 57 244 250 (3), 100'

(1), 2"        
or 71

 (2), 1-1/2" 57

Class A

20' of 5"

750 GPM Fire Pump

1000 GPM Fire Pump

4 1000 157 165 Siamesed

Min. discharge pressures listed above are for pumps operating with full 10’ static suction lift.  These 
pressures must be increased by 1 PSI for each 2.3 ft. less than 10’ of lift.

500 GPM Fire Pump

1 1000 142 150 (2), 50'

250 GPM Fire Pump

(1), 50' 20’ of 3”

350 GPM Fire Pump

(1), 50' 20’ of 4”

4 750 157 165 Siamesed

1 750 142 150 (2), 50'

20' of 4-1/2"

20' of 4"

2 700 193 200 or 
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TABLE NO. 1
NFPA 1901 TEST

TEST Recom- Min. Min. Min. Net Disch. Suction
No. GPM mended Nozzle Disch. Pump Lines Hose

Nozzles Press. PSI Press. PSI Press. PSI

(1), 2-1/4" 
or 69

(2), 1-1/2" 88
(1), 2"        

or 55

 (2), 1-3/8" 61
3 625 (1), 1-1/2" 88 245 250 (3), 100'

2-1/4"        
or 69

(2), 1-1/2" 88
Siamesed

(2), 1-3/4” 
or 68

(3), 1-1/2” 57

(1), 2”       or 78

(2), 1-1/2” 62
(1), 1-3/4” 

or 68 (3), 100’ 
and or

(2), 1-1/4” 66 (1), 50’ (2) 20’ of
(2), 1-3/4” 

or 68

(3), 1-1/2” 57

Class A

Siamesed 6” Max

Min. discharge pressures listed above are for pumps operating with full 10’ static suction lift.  These 
pressures must be increased by 1 PSI for each 2.3 ft. less than 10’ of lift.

3 750 245 250

4 1500 157 165

2 1050 194 200

20' of 6"

or 6” Min

1250 GPM Fire Pump

143 150 (3), 50'

1500 GPM Fire Pump

1 1500 142 150 (3), 50’ 20’ of

4 1250 158 165 and         
(1), 50'

2 875 194 200 or 

1 1250
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TABLE NO. 1
NFPA 1901 TEST

TEST Recom- Min. Min. Min. Net Disch. Suction
No. GPM mended Nozzle Disch. Pump Lines Hose

Nozzles Press. PSI Press. PSI Press. PSI

(2), 2”       or 55

(3), 1-1/2” 76
(2), 1-5/8” 

or 61

(2), 1-1/2” 
or 84

(3), 1-1/4” 79

(1), 2”       or 55

(2), 1-3/8” 61
(2), 2”        

or 55

(3), 1-1/2” 76

(2), 2”        
or 71

(4), 1-1/2” 57
(2), 1-3/4” 

or 60

(3), 1-1/2” 49
(1), 2”        

or 71

(2), 1-1/2” 57
(2), 2”        

or 71

(4), 1-1/2” 57

1 2250 (2), 2-1/4”  56 144 150 (2 Groups)  
(3), 100’

2 1575 (2), 1-3/4” 76 196 200 Siamesed
3 1125 (2), 1-1/2” 72 246 250
4 2250 (2), 2-1/4” 56 153 165

 

4

Class A

2 1400 199 200 or

(2) 20’ of 6”

(4), 50’1 2000 147 150

4 2000 163 165

3 1000

Min. discharge pressures listed above are for pumps operating with full 10’ static suction lift.  These 
pressures must be increased by 1 PSI for each 2.3 ft. less than 10’ of lift.

249 250 (4), 100’

2250 GPM Fire Pump

20’ of 8”

1750 158 165

2000 GPM Fire Pump

1 1750 143 150 (4), 50’

1750 GPM Fire Pump

(2) 20’ of 6”

3 875 245 250 (4), 100’

2 1225 194 200 or
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TABLE NO. 1
NFPA 1901 TEST

TEST Recom- Min. Min. Min. Net Disch. Suction
No. GPM mended Nozzle Disch. Pump Lines Hose

Nozzles Press. PSI Press. PSI Press. PSI

1 2500 (2), 2-1/4” 69 144 150 (2 Groups) 
(3), 100’

2 1750 (2), 2” 55 195 200 Siamesed
3 1250 (2), 1-1/2” 88 246 250
4 2500 (2), 2-1/4” 69 159 165

1 3000 (2), 2-1/2” 65 146 150 (2 Groups) 
(3), 100’

2 2100 (2), 2” 78 196 200 Siamesed
3 1500 (2), 1-3/4” 68 247 250
4 3000 (2), 2-1/2” 65 161 165

1 3000 (2), 2-1/2” 65 96 100 (2 Groups) 
(3), 100’

2 2100 (2), 2” 78 146 150 Siamesed
3 1500 (2), 1-3/4” 68 197 200

1 3500 (2), 2-1/2” 
and 45 95 100 (2 Groups) 

(3), 100’
(1), 2-1/4” 44 Siamesed

2 2450 (2), 2-1/4” 67 146 150 & 

3 1750 (2), 2” 55 197 200 (2)-50’ 
Siamesed

Class A

Min. discharge pressures listed above are for pumps operating with full 10’ static suction lift.  These 
pressures must be increased by 1 PSI for each 2.3 ft. less than 10’ of lift.

(2) 20’ of 8”

2500 GPM Fire Pump

20’ of 8”

3000 GPM Fire Pump

(2) 20’ of 8”

3500 GPM Industrial Fire Pump

3000 GPM Industrial Fire Pump

(2) 20’ of 8”

IF FURTHER INFORMATION IS NEEDED, CALL W.S. DARLEY & CO. AT 
CHIPPEWA FALLS, WI. AT 800-634-7812 or 715-726-2650
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TABLE NO. 2 

DISCHARGE FROM SMOOTH BORE NOZZLE  
 Pressures measured by Pitot gage. 

 
Nozzle                                 

Pressure  1/4  3/8  1/2  5/8  3/4  7/8 1 1 1/8 1 1/4 1 3/8 1 1/2 1 5/8 1 3/4 2 2 1/4 2 1/2 

PSI         GALLONS PER MINUTE DELIVERED             
5 4 9 16 26 37 50 66 84 103 125 149 175 203 266 337 415 
6 4 10 18 28 41 55 72 92 113 137 163 192 223 292 369 455 
7 4 11 19 30 44 59 78 99 122 148 176 207 241 315 399 491 
8 5 11 21 32 47 64 84 106 131 158 188 222 257 336 427 525 
9 5 12 22 34 50 67 89 112 139 168 200 235 273 357 452 557 

10 6 13 23 36 53 71 93 118 146 177 211 248 288 376 477 587 
12 6 15 25 40 58 78 102 130 160 194 231 271 315 412 522 643 
14 7 15 27 43 63 84 110 140 173 210 249 293 340 445 564 695 
16 7 16 29 46 67 90 118 150 185 224 267 313 364 475 603 743 
18 7 17 31 49 71 95 125 159 196 237 283 332 386 504 640 788 
20 8 18 33 51 75 101 132 167 206 250 298 350 407 532 674 830 
22 8 19 34 54 79 105 139 175 216 263 313 367 427 557 707 871 
24 8 20 36 56 82 110 145 183 226 275 327 384 446 582 739 909 
26 9 21 37 59 85 115 151 191 235 286 340 400 464 606 769 947 
28 9 21 39 61 89 119 157 198 244 297 353 415 481 629 799 982 
30 10 22 40 63 92 123 162 205 253 307 365 429 498 651 826 1017 
32 10 23 41 65 95 127 167 212 261 317 377 443 514 673 854 1050 
34 11 23 43 67 98 131 172 218 269 327 389 457 530 693 880 1082 
36 11 24 44 69 100 135 177 224 277 336 400 470 546 713 905 1114 
38 11 25 45 71 103 138 182 231 285 345 411 483 561 733 930 1144 
40 11 26 46 73 106 142 187 237 292 354 422 496 575 752 954 1174 
42 11 26 47 74 109 146 192 243 299 363 432 508 589 770 978 1203 
44 12 27 49 76 111 149 196 248 306 372 442 520 603 788 1000 1231 
46 12 28 50 78 114 152 200 254 313 380 452 531 617 806 1021 1259 
48 12 28 51 80 116 156 205 259 320 388 462 543 630 824 1043 1286 
50 13 29 52 81 118 159 209 265 326 396 472 554 643 841 1065 1313 
52 13 29 53 83 121 162 213 270 333 404 481 565 656 857 1087 1339 
54 13 30 54 84 123 165 217 275 339 412 490 576 668 873 1108 1364 
56 13 30 56 86 125 168 221 280 345 419 499 586 680 889 1129 1389 
58 13 31 56 87 128 171 225 285 351 426 508 596 692 905 1149 1414 
60 14 31 57 89 130 174 229 290 357 434 517 607 704 920 1168 1437 
62 14 32 58 90 132 177 233 295 363 441 525 617 716 936 1187 1462 
64 14 32 59 92 134 180 237 299 369 448 533 627 727 951 1206 1485 
66 14 33 60 93 136 182 240 304 375 455 542 636 738 965 1224 1508 
68 14 33 60 95 138 185 244 308 381 462 550 646 750 980 1242 1531 
70 15 34 61 96 140 188 247 313 386 469 558 655 761 994 1260 1553 
72 15 34 62 97 142 191 251 318 391 475 566 665 771 1008 1278 1575 
74 15 35 63 99 144 193 254 322 397 482 574 674 782 1023 1296 1597 
76 15 35 64 100 146 196 258 326 402 488 582 683 792 1036 1313 1618 
78 15 36 65 101 148 198 261 330 407 494 589 692 803 1050 1330 1639 
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TABLE NO. 2 

DISCHARGE FROM SMOOTH BORE NOZZLE  
 Pressures measured by Pitot gage. 

Nozzle                                 
Pressur

e  1/4  3/8  1/2  5/8  3/4  7/8 1 1 1/8 1 1/4 1 3/8 1 1/2 1 5/8 1 3/4 2 2 1/4 2 1/2 

PSI         GALLONS PER MINUTE DELIVERED             
80 16 36 66 103 150 201 264 335 413 500 596 700 813 1063 1347 1660 
82 16 37 66 104 152 204 268 339 418 507 604 709 823 1076 1364 1681 
84 16 37 67 105 154 206 271 343 423 513 611 718 833 1089 1380 1701 
86 16 37 68 107 155 208 274 347 428 519 618 726 843 1102 1396 1721 
88 16 38 69 108 157 211 277 351 433 525 626 735 853 1115 1412 1741 
90 17 39 70 109 159 213 280 355 438 531 633 743 862 1128 1429 1761 
92 17 39 70 110 161 215 283 359 443 537 640 751 872 1140 1445 1780 
94 17 39 71 111 162 218 286 363 447 543 647 759 881 1152 1460 1800 
96 17 40 72 113 164 220 289 367 452 549 654 767 890 1164 1476 1819 
98 17 40 73 114 166 223 292 370 456 554 660 775 900 1176 1491 1838 

100 18 41 73 115 168 225 295 374 461 560 667 783 909 1189 1506 1856 
105 18 42 75 118 172 230 303 383 473 574 683 803 932 1218 1542 1902 
110 19 43 77 121 176 236 310 392 484 588 699 822 954 1247 1579 1947 
115 19 43 79 123 180 241 317 401 495 600 715 840 975 1275 1615 1991 
120 19 44 80 126 183 246 324 410 505 613 730 858 996 1303 1649 2033 
125 20 45 82 129 187 251 331 418 516 626 745 876 1016 1329 1683 2075 
130 20 46 84 131 191 256 337 427 526 638 760 893 1036 1356 1717 2116 
135 21 47 85 134 195 262 343 435 536 650 775 910 1056 1382 1750 2157 
140 21 48 87 136 198 266 350 443 546 662 789 927 1076 1407 1780 2196 
145 21 49 88 139 202 271 356 450 556 674 803 944 1095 1432 1812 2235 
150 22 50 90 141 205 275 362 458 565 686 817 960 1114 1456 1843 2273 
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TABLE NO. 3 

Approximate Discharge Flow From Different Nozzles  
At the end of Fifty Feet of Average, 2 1/2”  

Rubber Lined Fire Hose, for Various  
Pump Pressures with Discharge 

Valve Wide Open 
 PUMP  SIZE OF  NOZZLE &  GALLONS PER  MINUTE 

 PRESSURE  3/4  7/8 1 1 1/8 1 1/4 1 3/8 1 1/2 

 LBS          

 30 90 119 153 187 217 250 282 
 40 103 137 177 216 253 290 327 
 50 115 153 198 242 284 325 367 
 60 126 168 216 265 311 357 402 
 70 136 182 234 287 337 385 435 
 80 145 194 250 308 361 414 465 
 90 154 206 265 325 383 437 492 
 100 162 217 280 343 405 462 520 
 110 171 228 295 360 425 485 549 
 120 179 239 307 377 444 510 572 
 130 186 249 318 392 462 530 596 
 140 193 258 330 407 480 549 618 
 150 200 267 341 421 497 567  
 175 215 288 374 455 538   
 200 230 309 395 486    
 225 243 328 420     
 250 257 345      

This table is offered as an aide in testing pump performance where facilities for accurate measurement of 
capacity are not available.  The capacities given above are conservative, and will not vary more than 5% from 
actual capacities with any of the standard hose that might be used. 
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TABLE NO. 4 
 

Pump or Hydrant Pressure required to give  
Effective Nozzle Pressure through various  

Lengths of Rubber Lined Hose. 
 

Size of Hose 1 1 1/2 2 2 1/2 3 
Size of Nozzle 1/4 3/8 1/2 5/8 5/8 3/4 3/4 7/8 1 1 1/4 1 1/2 1 1/4 1 1/2 

Nozzle 
Press 
PSI 

Length of 
Hose  
Feet 

 
PUMP OR HYDRANT PRESSURE - PSI 

40 100 45 43 48 60 42 50 44 46 51 64 88 51 62 
  200 49 46 56 79 43 60 47 52 60 86 130 59 78 
  400 58 51 73 118 46 79 53 62 79 129 212 75 110 
  600 67 57 89 158 50 99 59 74 97 172   92 143 
  800 76 62 106 196 53 119 65 85 116 215   108 176 
  1000 85 68 122 235 56 138 72 96 134 258   124 208 
  1500 108 72 142   64 187 87 118 181     165   
  2000 130 96 204  72 226 103 151 227     205   

60 100 67 64 72 89 63 73 65 69 75 95 132 76 92 
  200 74 68 84 117 65 86 70 78 89 126 196 88 115 
  400 87 76 107 173 69 112 79 94 116 188   111 161 
  600 101 85 131 231 74 138 88 111 143 250   135 208 
  800 114 93 153   79 164 98 127 170     158   
  1000 127 101 178   83 190 107 143 197     182   
  1500 161 122 237   95 155 130 184 264         
  2000 195 142     106   153 225           

80 100 88 85 96 117 83 99 87 92 99 126 175 101 103 
  200 97 91 112 154 86 117 93 103 115 167   116 154 
  400 115 102 143 228 92 154 105 125 148 249   147   
  600 132 112 174   98 191 117 147 181     178   
  800 150 123 206   104 228 129 167 214     209   
  1000 167 134 238   110   141 191 247         
  1500 211 161     125   171 245           
  2000 254 188    140   201            

100 100 111 107 120 146 104 123 108 115 125 157   126 152 
  200 122 113 139 192 108 145 116 128 150 209   146 190 
  400 143 127 177 284 115 190 130 154 200     184   
  600 165 140 217   123 235 145 180 250     223   
  800 186 154 256   131   159 206           
  1000 208 167     138   174 232           
  1500 262 200     157   211             
  2000   234     175   253             
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TABLE NO. 5 
REACH OF FIRE STREAMS 

 
  Size of          

  Nozzle 1/4" 3/8" 1/2" 5/8" 3/4" 7/8" 1" 1-1/4" 1-1/2" 

                
          NOZZLE 
           PRESSURE     EFFECTIVE VERTICAL REACH - Feet 

  40 30 35 40 50 59 62 64 65 69  
  60 35 40 45 60 74 77 79 84 87  
  80 38 42 48 65 81 85 89 94 96  
  100 40 44 50 68 84 89 94 100 102  

                 
                 NOZZLE 
            PRESSURE    MAXIMUM VERTICAL REACH - Feet 

  40 60 65 70 75 78 79 80 80 80  
  60 70 75 85 95 105 106 108 110 110  
  80 78 83 95 105 117 125 132 140 140  
  100 80 88 100 110 122 135 145 155 155  

                       
                               NOZZLE 

          PRESSURE    EFFECTIVE HORIZONTAL REACH - Feet 
  40 20 25 30 40 44 50 55 62 66  
  60 25 32 37 50 54 61 67 75 80  
  80 28 35 40 57 62 70 76 84 88  
  100 30 37 42 60 66 76 84 93 95  

                
                                      NOZZLE 
           PRESSURE    MAXIMUM HORIZONTAL REACH - Feet 

  40 65 80 90 100 108 120 125 138 140  
  60 80 95 95 120 127 142 156 176 183  
  80 90 105 105 135 143 160 175 201 210  
  100 95 110 110 140 153 180 205 215 223  
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TABLE NO. 6 
Friction Loss in Fire Hose 

Loss in PSI per 100 Feet of Hose 
         

  SIZE   HOSE LINEN HOSE   BEST RUBER LINED 
HOSE 

    

  G.P.M. 1 1/2 2 2 1/2  3/4 1     1 1/2 2     2 1/2 3     3 1/2 (2)-2 1/2  

  10 1.0   13.5 3.5 0.5 .1      

  15 2.2   29.0 7.2 1.0 0.3      

  20 3.6   50.0 12.3 1.7 0.4      

  25 5.5   75.0 18.5 2.6 0.6      

  30 8.0 1.9  105.0 26.0 3.6 0.9      

  40 13.0 3.2  180.0 44.0 6.1 1.5      

  50 20.0 4.9 1.6  67.0 9.3 2.3      

  60 28.0 7.0 2.2  96.0 13.5 3.3      

  70 37.0 9.0 3.1  131.0 17.0 4..3      

  80 47.0 11.5 3.8  171.0 23.0 5.6      

  90 59.0 14.5 5.0  217.0 29.0 7.0      

  100 72.0 17.5 5.9  268.0 33.0 8.4      

  120  25.0 8.3  386.0 47.0 11.7      

  140  34.0 11.0    62.0 16.0 5.2 2.0 0.9 1.4  

  160  43.0 14.0   78.0 20.0 6.6 2.6 1.2 1.9  

  180  53.0 17.7   97.0 25.0 8.3 3.2 1.5 2.3  

  200  63.0 21.5   121.0 30.6 10.1 3.9 1.8 2.8  

  220      146.0  12.0 4.6 2.1 3.3  

  240      173.0  14.1 5.4 2.5 3.9  

  260      204.0  16.4 6.3 2.9 4.5  

  280      237.0  18.7 7.2 3.3 5.2  

  300      272.0  21.2 8.2 3.7 5.9  

  320        23.8 9.3 4.2 6.6  

  340        26.9 10.5 4.7 7.4  

  360        30.0 11.5 5.2 8.3  

  380        33.0 12.8 5.8 9.2  

  400        36.2 14.1 6.3 10.1  

  425        40.8 15..7 7.0 11.3  

  450        45.2 17.5 7.9 12.5  

  475        50.0 19.3 8.7 13.8  

  500        55.0 21.2 9.5 15.2  

  525         23.2 10.5 16.6  

  550         25.2 11.4 18.1  

  575         27.5 12.4 19.6  

  600         29.9 13.4 21.2  

  650         34.5 15.5 24.8  

  700         39.5 17.7 28.3  

  750         45.0 20.1 32.2  

  800         50.5 22.7 36.2  

  850         56.5 25.4 40.7  

  900         63.0 28.2 45.2  

  1000         76.5 34.3 55.0  

 
   Losses in rough walled, rubber hose may be 50% higher than values given above. 
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TABLE NO. 7 

Friction Loss in 15-year-old Steel Pipe 
Loss in PSI per 100 Feet of Pipe 

PIPE SIZE  1/8  1/4  3/8  1/2  3/4 1     1 1/4 1 1/2 2     2 1/2 3     4     6     8     

G.P.M.               

1 52.0 12.0 2.8 0.9           
2  45.0 10.0 3.2 4.0          
5   55.0 18.0 4.5 1.4 0.4        

10    64.0 16.0 5.0 1.3 0.6       
15    135.0 34.0 11.0 2.7 1.3 0.5        
20     59.0 18.0 4.7 2.2 0.8        
25     89.0 27.0 7.1 3.4 1.2        
30     125.0 39.0 10.0 4.7 1.7 0.6       
35      51.0 13.0 6.3 2.2 0.7       
40      66.0 17.0 8.0 2.9 0.9       
45      82.0 21.0 10.0 3.6 1.2       
50      99.0 26.0 12.0 4.3 1.4 0.6      
60      140.0 38.0 17.0 6.1 2.0 0.8      
70       49.0 23.0 8.0 2.7 1.1      
80       63.0 29.0 10.0 3.4 1.5      
90       78.0 36.0 13.0 4.3 1.8       

100       96.0 44.0 15.0 5.1 2.2 0.5    
125       144.0 66.0 24.0 7.8 3.3 0.8     
150        93.0 33.0 11.0 4.6 1.1     
175        125.0 44.0 15.0 6.1 1.5     
200         56.0 19.0 7.8 1.9     
250         84.0 28.0 12.0 2.9     
300         114.0 40.0 16.0 4.0 0.6   
350          53.0 22.0 5.4 0.8   
400          68.0 28.0 6.9 1.0   
450          84.0 35.0 8.6 1.2   
500          102.0 42.0 10.0 1.4 0.4 
600           60.0 15.0 2.1 0.6 
800            25.0 3.5 1 

1000            37.0 5.2 1.3 
1500             11.0 2.7 
2000             19.0 4.7 
2500             29.0 7.1 
3000              10 
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TABLE NO. 8 
Resistance of Fittings 

Equivalent Lengths of Straight Pipe - Feet 
 PIPE SIZE  1/2  3/4 1     1 1/4 1 1/2 2     2 1/2 3     4     5     6     8      

 Gate Valve 0.4 0.6 0.8 1.1 1.4 1.8 2.2 2.8 4.1 5.3 6.7 9.4  

 Global Valve 3.0 4.5 6.0 8.5 10.5 14.0 17.0 22.0 32.0 42.0 53.0 75.0  
 Angle Valve 1.4 2.0 2.7 3.8 4.8 6.3 7.9 10.5 14.5 18.5 23.0 33.0  
 Std. Elbow 1.1 1.5 2.0 2.8 3.5 4.7 5.8 7.5 11.0 14.0 18.0 24.0  
 45 Elbow 0.6 0.8 1.0 1.4 1.6 2.1 2.5 3.1 4.2 5.2 6.3 8.5  
 Long Sweep 
EI Str Run Tee 

0.5 0.8 1.0 1.4 1.7 2.3 2.8 3.7 5.3 7.0 9.0 12.5  

 Std. Tee Thru 
Side Outlet 

2.1 2.9 3.9 5.5 6.9 9.1 11.6 14.8 21.0 27.0 34.0 49.0  

 SuddenEnlarg
or contraction 

1.8 2.5 3.2 4.2 5.0 6.5 7.5 9.5 13.0 16.0 19.0 25.0  

 Entrance to 
Pipe 

1.0 1.3 1.6 2.2 2.6 3.3 3.9 4.9 6.5 8.2 10.0 13.0  

 
 

TABLE NO. 9 
To Convert Pounds per Square Inch to  

Feet Elevation of Water 
 

2.308ft head = 1.0 psi 
1ft head = .433psi 

Feet 5     10     15     20     25     30     35     40     45     50     60     70     80     90     
Pounds 2.2 4.3 6.5 8.7 11 13 15 17 20 22 26 30 35 39 

Feet 100 120 130 140 150 160 170 180 190 200 220 240 260 280 
Pounds 43 52 56 61 65 69 74 78 82 87 95 104 113 121 
Feet 300 320 340 360 380 400 425 450 475 500 525 550 600 700 
Pounds 130 139 147 156 165 173 184 195 206 217 227 238 260 303 

 
 
 
 

Table NO. 10 
American National Fire Hose Connection Screw Thread - NH 

Size of Hose 4-Mar 1 1 1/2 2 1/2 3 3 1/2 4 4 1/2 5 6 8 
Thr’ds per inch 8 8 9 7.5 6 6 4 4 4 4 4 
Thread 
Designation 

0.75-8 
NH 1-8 NH 1.5-9 

NH 
2.5-7.5 

NH 3-6 NH 3.5-6 NH 4-4 NH 4.5-4 NH 5-4 
NH 6-4 NH 8-4 

NH 
Max. O.D. Male 1.375 1.375 1.99 3.0686 3.6239 4.2439 5.0109 5.7609 6.26 7.025 9.05 

Ref. NFPA 1963 
Underwriters Nozzle Tip Thread:  2.1875 O.D. - 12 threads per inch. 

 
 
 
 
 

IF FURTHER INFORMATION IS NEEDED, CALL W.S. DARLEY & CO. AT 
CHIPPEWA FALLS, WI. AT 800-634-7812 or 715-726-2650 
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W.S. DARLEY & CO. 
OPERATING INSTRUCTIONS - ELECTRIC PRIMING PUMP 

The Darley electric primer will develop up to 25 in. Hg. in an air tight pumping system. 

The Primer is activated by a combination spring return on-off valve and electric switch.  Pulling the  valve 
out opens the valve and closes the electrical circuit to start the motor. 

 Before the pump can be primed, booster line valves, drain valves, cooling line valve, and all other 
openings into the pump must be closed and absolutely air tight.  The discharge side of the pump is 
sealed by a check valve, therefore the main discharge valves need not be closed. 

When operating from draft, suction hose connections must be tight and free of air leaks. 

Make certain the suction hose strainer is properly submerged and free of foreign material. 

The main pump drive should remain disengaged until priming is complete to prevent possible damage to 
impeller seal rings by running “dry”. 

Pull the primer shutoff valve all the way out to start priming and hold open until water discharges from 
primer pump exhaust port.  Push valve all the way in to shut off primer motor and seal tight. 

CAUTION:  FOR PRIMING UP TO 10’ OF LIFT: 
    If water does not discharge from the primer exhaust 

within about 30 seconds (45 seconds with 2 – 20’ 
lengths of hose) stop the primer pump, check for air 
leaks and make sure primer pump is receiving lubricant 
from its reservoir, if one is present.  MAX PRIMER 
OPERATION TIME = 90 seconds every 5 minutes. DO 
NOT EXCEED 90 SECONDS OF PRIMER OPERATION. 

CAUTION:  FOR PRIMING 10’ OF LIFT AND HIGHER: 
    If water does not discharge from the primer exhaust 

within 90 seconds stop the primer pump, check for air 
leaks and make sure primer pump is receiving lubricant 
from its reservoir, if one is present.  DO NOT EXCEED 
90 SECONDS OF PRIMER OPERATION. 

CAUTION:  The primer pump and motor will begin to generate heat as 
soon as operation begins.  Extended run times (up to 90 
seconds) and repeating priming cycles consecutively or 
within short time periods may lead to premature failure 
of the primer pump assembly:  such failures include but 
are not limited to: overheating of the motor, seizure of 
the rotor, and cracking of primer vanes.  To avoid this, 
after your first priming attempt, thoroughly inspect the 
pump system for air leaks, check that the primer is 
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receiving lubricant from its reservoir if such is present, 
and resolve the issue before attempting re-prime. 

 

Engage “Pump” shift to start pumping water. 

When pumping from hydrants, the primer is not needed and must be kept closed. 

It may be necessary to use the primer momentarily when pumping from a booster tank when the suction 
head is insufficient to force all the air out of the pump. 

LUBRICATING SYSTEM - ELECTRIC PRIMING PUMP S WITH FLUID RESERVOIR 

The electric motor rotary van primer pump creates a high vacuum by continuous lubrication of rotor and 
 vanes. Therefore the primer lubricant supply tanks (4 quarts) should be kept full at all times.  
Recommended primer system lubricant is Darley PRIME GREEN.  PRIME GREEN is an 
environmentally safe, non-toxic, biodegradable lubricant.  Its use assures proper primer vane 
lubricant while minimizing environmental effects. 

After the main pump is drained, run the primer motor to drain primer lines and re-lubricate the primer 
pump. 

The vent hole on the lubricant tank cap should be kept open at all times to prevent siphoning lubricant 
from the tank after the pump is stopped.  Do not increase the size of the hole. 

Locate the lubricant tank where it may be conveniently inspected and filled. 

 Should water appear in the lubricant supply tank, the primer valve is leaking.  Check and replace 
valve plug seal o-ring if necessary. 

 

 

ELECTRIC PRIMING PUMP S WITHOUT FLUID RESERVOIR 

The fluidless electric-motor rotary-vane primer pump creates a high vacuum by using a special material 
for the vanes and an initial factory applied lubricant film.  This film must be present in order for the 
primer to operate properly and to provide maximum life for the primer components. 

This film should not wash away completely if the pump is used to pump clean water.  If the priming 
pump is disassembled for any reason, all internal surfaces of the housing and end caps must be 
cleaned and coated completely with Dow Corning #111 Silicone valve lubricant prior to operating 
the primer.  If a degradation of performance is noticed, performance may be restored by re-applying 
the film in this manner. It is recommended to service the primer annually to clean and re-apply the 
silicone film to the inside of the primer housing and end caps. Do not apply grease to the rotor slots, 
or the sides of the vanes. 

After the main pump is drained, run the primer motor to drain primer lines. 
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BALL VALVE QUARTER TURN - SELF LOCKING 
 The Darley Ball Valve is a quarter turn, all bronze valve designed for the fire service. 

 The ball is cast bronze, precision machined stainless steel ball for long trouble free service.  It is easily serviced in the 
field. 

 The lever is self locking and easily adjusted, even under extreme high pressure. 

TO DISASSEMBLE AND REPAIR THE BALL VALVE 
ILLUSTRATION DGC0100 

TOOLS REQUIRED: 
• 3/16” Allen Wrench 
• 1-1/8” Wrench 
• 3/4” & 1” Wrench 
• Vise Grips or Pliers 

1. Remove cap nut (20) and adjusting nut (16). 

2. Lever Assembly (11) pulls straight up.  Watch for 2 cam balls (12). 

3. Unbolt and remove clutch ring (9), clutch sleeve (8), valve stem (7), spring (14), and valve stem washer (15). Check 
clutch ring (9) and sleeve (8) for scoring or excessive wear.  Check o-ring (26).  Replace if necessary. 

4. Remove nipple (2). Check Quad Ring (25). Replace if necessary. 

5.  Unscrew ball guide screw (6).  Check o-ring (23).  Replace if necessary. 

6. Remove valve ball (3).  Check for scratches, corrosion, and wear.  Replace if necessary. 

7.  Remove seat assembly (4).   Check condition of rubber seat. Replace seat assembly if necessary. 

REASSEMBLY OF BALL VALVE 
ILLUSTRATION DGC0100 

1. Position ball (3) in body so ball guide screw (6) engages bottom of ball as it is screwed into position. 

2. Put valve stem (7) into position.  Make certain stem engages slot on top of ball. 

3. Slip washer (15), spring (14), and clutch sleeve (8) over the stem.  Place clutch ring (9) over the sleeve and secure with 
the four (4) 1/4″ NC x 5/8″ socket head cap screws. 

4. Set the two cam balls (12) into the V grooves in the clutch sleeve (8) and drop lever assembly over them. Tighten the 
adjusting nut (16) so that approximately 1/8″  play is left at the end of a 6″  lever. Over tightening this nut will make the 
clutch lock inoperative.  Lock adjusting nut (16) with cap nut (20).  Recheck this adjustment after valve is placed in 
service. 

5.  Place seat assembly (4), seat o-ring (5), and quad ring (25) into position. 

6. Secure nipple (2) to valve body with eight (8) 1/4″ NC x 5/8″ socket head cap screws. 

 

 

 

If more information is needed, call W.S. DARLEY & CO. at 
Chippewa Falls, WI at 800-634-7812 or 715-726-2650 
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