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This product can not be modified without the written approval of Tronair, Inc. Any modifications done without written approval 
voids all warranties and releases Tronair, Inc., its suppliers, distributors, employees, or financial institutions from any liability 
from consequences that may occur. Only Tronair OEM replacement parts shall be used. 
 
1.0 PRODUCT INFORMATION 

1.1 DESCRIPTION 

Electric towbarless tug with towing capacity up to 100,000 lbs 
 
1.2 MODEL & SERIAL NUMBER 

Reference nameplate on unit 
 
1.3 MANUFACTURER 

TRONAIR, Inc. Telephone: (419) 866-6301 or 800-426-6301 
1 Air Cargo Pkwy East Fax: (419) 867-0634 
Swanton, Ohio  43558 USA E-mail: sales@tronair.com 
 Website: www.tronair.com 

 
1.4 DIMENSIONS 

Weight ........................................................ 6,600 lbs (2,994 kg) 
Length ........................................................ 209 in (530.9 cm) 
Height ......................................................... 39 in (99 cm) 
Width .......................................................... 70 in (177.8 cm) 
Ground Clearance ...................................... 4.25 in (10.8 cm) between drive tires 
Deck Height ................................................ 24 1/4 (61.6 cm) 
Cradle Depth .............................................. 29 in (73.7 cm) 
Cradle Width .............................................. 38 in (96.52 cm) 
Cradle Lift Height ....................................... 12 in at front edge (30.5 cm) 
Cradle Capacity .......................................... 10,000 lbs (4,536 kg) 
Steering Axle Tire Size ............................... (2) 4.88 x 8” (16” OD) 
Drive Tire Size ............................................ (2) 21 x 8 x 15 (21” OD) 

 
1.5 DRIVE SYSTEM 

Traction Motor ............................................ Two 13HP A.C. electric motors 
Motor Controller ......................................... Two 72 Volt motor controllers 
Gear Reduction .......................................... Two 37.5:1 heavy duty gear reduction torque hubs 
Empty Speed .............................................. 7 mph (11 kph) 
Full Load Speed ......................................... 4 mph (6 kph) 
Throttle type ............................................... Hall-Effect foot throttle 
Battery Type ............................................... RCI Group 903 
Battery Voltage ........................................... 12, 6 Volt batteries (72 Volt) 
Battery Capacity ......................................... 430 Ah (20 HR) 340 Ah (5 HR) 
Charge Time .............................................. Dependent on Charger Selection 

 
1.6 STEERING SYSTEM 

Dual Drive  .................................................. Proportional Steering using Curtis Dual Drive Operation 
Power steering ........................................... Utilizes steering valve and rotary actuator to provide 5th wheel type 

steering with leaf spring suspension. Steers 87º in each direction 
 
1.7 BRAKE SYSTEM 

Regenerative .............................................. Soft electric programmed regenerative braking is provided as the 
accelerator pedal is released. 

Foot Brake .................................................. The brake pedal provides stronger electric regenerative braking. 
Parking Brake ............................................. The parking brake consists of two multiple disc, enclosed type brakes. 

Maximum holding torque on the parking brake is 1600 in-lbs per side at 
the motors. Pressing the throttle releases the parking brake.  

 
1.8 OPTIONAL EQUIPMENT AVAILABLE 

Custom Colors and Graphics  
Fully Automatic Battery Charger (External) 
 Type ....................... Eco Charge 
 Rating ..................... 78 Amp at 72VDC 
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1.9 STANDARD EQUIPMENT 

− Operator Panel Display with Battery Charge Indicator, Hourmeter, Speedometer, Steering Position Indicator, 
Diagnostic Functions 

− Power Winch (Hydraulic Ram) with Reduced Force on Contact 

− Front and Rear Facing LED Headlights 

− LED Cradle Work Light 

− Strobe Light 

− Side Marker Lights 

− Fire Extinguisher 

− Two Nylon Strut Straps, 1.5” x 36” 
− Nylon Winch Strap 

− Nylon Safety Strap 

− Rear Pintle Hitch 
 
1.7 ADD ON KITS 

K-4052 ............. Westwind Adapter K-5388 ................ Falcon 50/900/2000 Adapter (Required) 
K-4177 ............. Sabreliner Adapter K-5389 ................ Falcon 7X/8X Adapter 
K-4235 ............. Dash 8 400 K-5391 ................ Lear 45 Cradle Plates (Hold Down) 
K-4236 ............. Dash 8 100, 200, 300 Z-9292 ................. Dash 8 Stand-Off Plate 
K-5387 ............. Lear 40/45 Adapter (Required) 
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2.0 SAFETY INFORMATION 

2.1 USAGE AND SAFETY INFORMATION 

To insure safe operations please read the following statements and understand their meaning. Also refer to your 
equipment manufacturer’s manual for other important safety information. This manual contains safety precautions 
which are explained below. Please read carefully. 

 
WARNING! — Warning is used to indicate the presence of a hazard that can cause severe personal injury, 
death, or substantial property damage if the warning notice is ignored. 

CAUTION! — Caution is used to indicate the presence of a hazard that will or can cause minor personal injury 
or property damage if the caution notice is ignored. 

 
2.2 SAFETY SWITCHES 

1. The Emergency-Stop switch (ES1 or ES2) shuts off the main vehicle contactor and cuts all power from the 
battery. WARNING! Do not press the Emergency-Stop switch while in motion unless an emergency 
truly exists. The Emergency-Stop switch will turn off all electric braking systems and rely on the 
parking brake to stop the vehicle.  

2. The Seat Switch (SW3) controls the controller input that limits the eJP-10 to creep speed. If the seat switch is 
not pressed, the eJP-10 will be limited to the programmed creep speed. 

3. The solid state switch in the top of the accelerator pedal controls the Interlock (deadman) switch. The same 
switch also controls the release of the parking brake.  

4. The “Start” function of the Key Switch (KS1) turns on relays K1, K2, and K3 to start the eJP-10. If the Key 
Switch is turned ‘OFF” while in motion, the effect will be the same as pressing the Emergency-Stop. 
WARNING! Do not turn the Key Switch to OFF while in motion. The Key Switch will turn off all electric 
braking systems and rely on the parking brake to stop the vehicle. 

 
2.3 DRIVING SAFETY 

1. EJP-10, like any piece of machinery, should be operated by responsible personnel who are alert, attentive and 
aware of the potential for serious injury or death. Operators should not be under the influence of intoxicants, 
drugs or any substance that would alter or impair their actions or ability to make responsible and prudent 
judgments. No person should be allowed to operate the eJP-10 without reading and understanding this 
operator manual. 

2. Operators are expected to know and observe all normal safety procedures for working around aircraft. The 
operator’s knowledge of these general aviation safety procedures is a basic assumption for this manual. The 
omission of general aircraft safety procedures from the eJP-10 Operator’s Manual is no excuse for the 
operator’s failure to apply them.  

3. Proper attire should be worn while operating eJP-10. Loose fitting clothing should be avoided. Appropriate 
outdoor work shoes should be worn at all times. 

4. Do not leave the eJP-10 until the parking brake is set. 
5. Do not leave the eJP-10 unattended when children are present. 
6. The eJP-10 is normally stopped by slowly releasing the accelerator pedal. When stopping on an incline, 

release the accelerator pedal slowly to reduce roll-back. Use the foot brake if a stronger stop is needed. The 
parking brake will set when the eJP-10 comes to a complete stop and the accelerator pedal is not pressed. 

7. For the smoothest transition while towing an aircraft, the tug should be brought to a stop before changing 
direction on the F-N-R switch. 

8. Always accelerate and brake as smoothly as possible to prevent possible aircraft damage. 
9. For moving aircraft up or down inclines/slopes, a qualified operator should be in the aircraft cockpit to utilize 

the aircraft’s brakes for safety/backup. 
10. When moving in reverse direction, look both ways and clear the area of other traffic and obstacles. 

WARNING! 

Do not allow anyone to sit or ride on the diamond plate or front fenders of the eJP-10 while in motion. 
 
2.4 BATTERY SAFETY 

1. The diamond plate over the batteries should always be open when charging the batteries indoors. During the 
charging cycle, explosive hydrogen gas is expelled. Open flame or sparks must be avoided. Do not smoke 
near the batteries while charging. 

2. Important! All switches need to be turned off before plugging in the eJP-10 for charging. 
3. Eye protection and rubber gloves should be worn when adding water or working with the batteries. Remember 

that the current capability of the batteries is extremely high. 
4. Read Appendix III and Appendix IV understand safety procedures for working around batteries. 

 
 



eJP-10, eJP-10SP 
Electric Towbarless Tug 

 

04/2024 | Rev. 05 Page | 4 

NEEDLE VALVE 

 
2.5 MOVING DISABLED TUG 

2.5.1 Disconnect Winch 

1. Chock the main landing gear of the aircraft involved. 
2. Carefully lift the battery cover on the driver’s side of 

the eJP-10. 

CAUTION! 

The cover is equipped with gas springs. Do not allow 
the batter cover to hit the aircraft. 

3. In the center of the tug, locate the valve with the red knurled button at the rod end of the winch cylinder. Press 
the knurled button and turn it counter-clockwise until it stops and pops out. 

4. The winch strap can now be pulled loose enough to disconnect the strut strap from the aircraft. 
 
2.5.2 Lower Cradle 

A ¼ inch hex key wrench will be required 
 

1. Find the needle valve (NV1) located on the top of the valve block. 
The valve is referenced by the label Emergency Cradle Lowering 
Valve. 

2. Open the needle valve very slightly (counter clockwise) to allow the 
cradle to lower. Tighten the valve (clockwise) to stop the cradle. It 
is best if the cradle can be stopped with the front edge still 
approximately ½ to ¾ inch off the ground. 

 
2.5.3 Brakes and Steering on Disabled Tug 

1. The eJP-10 is equipped with a mechanical parking brake that is set 
when there is no hydraulic power. If the eJP-10 needs to be towed, 
the torque hubs must be unlocked. Unlocking the hubs allows the 
drive wheels to turn without turning the brake or motor. To 
unlock, use a 7/16 wrench or socket and remove the two 
bolts from the round disc in the center of the hub. Flip the 
disc over and re-install so that the button presses on the 
center pin. To re-engage hubs put the center disc back to its 
original position. 

2. If the hydraulic pump does not run, the tug can still be 
maneuvered with the steering wheel. Move the steering 
wheel slowly (it will be hard to turn) as the tug is rolling. 

WARNING! 

When the torque hubs are unlocked, the eJP-10 does not 
have brakes. Move the eJP-10 slowly. Wheel chocks must 
be used for stopping. 

 
3.0 TRAINING 

3.1 TRAINING REQUIREMENTS 

The employer of the operator is responsible for providing a 
training program sufficient for the safe operation of the unit. 

 
3.2 OPERATOR TRAINING 

The operator training should provide the required training for safe operation of the unit. 

NOTE:  Maintenance and Trouble Shooting are to be performed by a skilled and trained technician. 
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4.0 OPERATING INSTRUCTIONS 

WARNING! 

Do not make sharp turns while moving rapidly. Always look behind you before backing up. 
 
4.1 GENERAL INSTRUCTIONS 

1. To start the eJP-10, the Emergency-Stop (E-Stop) switch on the driver’s console must be in the released 
position and the E-Stop switch on the left front fender must be in the released position. To release E-stops, 
turn clockwise and release. 

2. Sit down in the operator’s seat. Turn the Forward/Neutral/ Reverse (F/N/R) switch to Neutral. 
3. Turn the “Off- On-Start” switch to “Start” and hold for one second. The Operator display screen will come on at 

this time. 
4. The hydraulic pump will start when: 
a. The F/N/R switch is moved out of Neutral 
b. Or the Cradle or Winch functions are used 
5. Make sure the cradle is off the ground before moving. This is accomplished by pressing the “UP” side of the 

cradle toggle switch. 
6. This tug is NOT designed to coast. Accelerating, braking, and maintaining a constant speed, are all very 

dependent on foot pedal position. This results in a tug that is very easy to drive and extremely easy to control 
on inclines. Push the throttle pedal to accelerate, slowly release the throttle to brake. Hold the throttle steady 
for a steady speed. 

7. The switch located under the driver’s seat must make contact before the eJP-10 will drive at “sitting speeds”. If 
the driver is in the standing position, the eJP-10 will be limited to “Creep Speed” (approximately 1 mph). All 
towing positions on the Aircraft Selection switch are limited to 4 mph (6.4 kph). The return to Gate position is 
limited to 7 mph (11 kph) 

8. If the eJP-10 is to be left On when the driver exits the driving position place the F/N/R switch in Neutral. This 
will prevent the hydraulic system from cycling on and off (charging the accumulator) while the tug is not in 
motion. 

9. The parking brake will set automatically when the eJP-10 comes to a complete stop. The parking brake will 
also set when the key is turned off or when either Emergency-Stop switch is pressed. (Either of the latter two 
actions will cause the hydraulic accumulator to discharge.) 

 
Warning 

Turning the “Off-ON-Start” switch to “Off” while driving will result in a complete loss of electric braking 
and stopping will rely on the parking brake. Pressing either Emergency-Stop switch while driving will 
result in a complete loss of electric braking and stopping will rely on the parking brake. 

 

10. The eJP-10 steers very easily. Turning the steering wheel 3-1/4 turns from center will result in turning the 
steering tires approximately 87º. During a sharp turn, the inside motor will slow to a stop then reverse direction. 
The eJP-10 is designed to be very maneuverable at slow speeds in tight places, NEVER enter into a turn at 
high speed. Loss of control will cause personal injury and property damage. Do not move your eJP-10 any 
faster than is necessary. 

11. The steering console can be fully raised to allow the driver to stand while positioning the eJP-10 at the aircraft 
nose wheel. While the driver is in the standing position, the eJP-10 will be limited to “Creep Speed”. This 
provides better throttle control for capture. While standing, do not apply any sudden throttle or brake that may 
cause loss of balance. Never drive while standing except for very slow final positioning. Do not allow anyone in 
the passenger compartment to stand while the tug is in motion. The steering console is raised by pulling the 
lever on the left hand side of the console and lifting upward. 

 
WARNING! 

The standing position on the eJP-10 is intended for approaching the aircraft for capture only. Release the 
aircraft from the sitting position. 

WARNING! 

Do not make sharp turns while moving rapidly. Always look behind you before backing up. 

WARNING! 

When moving tug under or out from under the nose of a Gulfstream, Global, or other aircraft with a slanted 
strut, make sure the winch strap is loosened before swinging. Angle of nose strut can cause winch strap to 
over tighten causing damage to the nose gear. 
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4.2 LOADING AIRCRAFT 

1. On the driver’s control panel, choose between Over Steer Protection (OSP) On or Off. Choosing OSP On adds 
over-steer protection (some restrictions will apply; refer to section 5.3 Over-steer Protection and 5.4.2 Using 
The Nose Gear Offset Plate). The OSP Off selection bypasses the over-steer protection.  

2. Choose the Max Push/Pull force that best matches the aircraft manufactures limits.  
3. Make sure the aircraft nose wheel steering system, hydraulic system, and/or mechanical linkages are either 

bypassed or disconnected so the wheel is free to turn within the aircraft’s prescribed limits. Always check with 
the aircraft operator to determine the acceptable methods for moving their aircraft. 

4. Insure that the winch and strut strap are not twisted or positioned in such a way that it may damage any part of 
the aircraft assembly to which it is attached for winching or towing. 

5. Make sure the strap is narrow enough and positioned properly so it does not interfere with sensors, lines, 
cams, linkages or other fittings on the aircraft wheel strut. Use of the 1.5 inch-wide strap is recommended. 
Heavier straps can be requested. 

WARNING! 

Do not install the strut strap around the wheel strut so that it could damage any part of the wheel 
assembly, tires, hydraulic lines, up-locks or sensors during winching or towing operation. 

CAUTION! 

Do not contact the shiny oleo surface with any metal strap components. 

WARNING! 

Some aircraft are authorized by their manufacturers to be moved by towbarless tugs using only approved 
adapters in lieu of the nylon strut strap. Verify with the aircraft operator the approved method for towing a 
particular aircraft. 

 
4.3 OVER-STEER PROTECTION 

The over-steer protection system is for dual nose wheel aircraft. When pulling the aircraft onto the cradle, both tires 
should make contact with the mat switch. The operation is simple; when the amount of torque applied to the NLG is 
sufficient to cause one tire to pull away from the mat switch, the winch will release to relieve the torque. If both 
wheels leave the mat switch, the winch will hold tight. For the best protection, the cradle needs to remain low with 
the front edge approximately 3 inches off the ground. Also, there needs to be space in the cradle for the wheels to 
pivot if an over-steer event takes place. For over-steer protection, leave the side plates spread as wide as possible 
or remove them. On larger diameter tires, the rear safety gate will also limit the degree of over-steer protection. If 
the wheels are allowed to firmly contact the rear safety gate and the cradle mat at the same time, the NLG will no 
longer be protected by the over-steer system. The addition of the cradle safety strap will not cause sufficient force 
to adversely affect the over-steer protection. 

 
4.4 LOADING AIRCRAFT PROCEDURE 

4.4.1 Normal Loading 

Position the eJP-10 in front of the aircraft nose wheel then 
lower the lift cradle to the ground. Attach the strut strap (or 
appropriate towing adapter) to the aircraft nose strut in such a 
way as to not damage the strut, switches or other components 
that may be part of the nose landing gear. Center the protective 
sleeve of the strut strap to insure only the sleeve is in contact 
with the aircraft. Using the winch controls mounted on the left 
front fender, extend the winch strap out far enough so it can be 
attached to the strut strap. Make sure the chocks have been 
removed and the aircraft brakes are not set. Using the front 
controls so you can monitor the aircraft nose gear, winch the 
aircraft onto the lift cradle until the nose wheel touches the cradle mat located on the front wall of the cradle. For 
dual nose wheels, both tires should touch the cradle mat. When the tire touches the cradle mat, a relief valve will 
reduce the pulling strength of the winch system to 400 lbs. This is to help prevent any inadvertent excess stress on 
the nose gear. Use the “Cradle Up” button to raise the front edge of the cradle approximately 3 inches off the 
ground. Re-tighten the winch strap after lifting the cradle. 
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4.4.2 Alternative Loading (Pulling the Cradle Under the Aircraft) 

There are times when it is not desirable to allow forward movement of the aircraft while loading. This is especially 
true in tight hangar conditions. For these situations, the eJP-10 cradle can be pulled under the aircraft. 
 
Set the Forward/ Neutral/ Reverse switch to Forward (this is necessary for eJP-10 parking brake release). The 
green LED lamp on the fender panel will indicate that the parking brakes have sufficient hydraulic pressure for 
brake release. Note: if the green light does not come on, check the position of the Forward/ Neutral/ Reverse 
switch. 
 
Position the eJP-10 in front of the aircraft and connect to the aircraft as in “Normal Loading”. Leave the main gear 
wheel chocks in place and/or aircraft brakes set. Lift the cradle approximately ½ inch off the ground or floor. Use 
the Winch In command at the front fender while pressing the Brake Release button. When the NLG tires reach the 
back of the cradle, raise the cradle to 3 inches above the ground and re-tighten the winch strap as in “Normal 
Loading”. 

 
4.4.3 Using The Nose Gear Offset Plate 

Aircraft having forward facing torque links or gear doors (like 
Jetstream, Gulfstream G200, Westwind, MU2) will require you to 
use the offset plate (B) to keep the torque links or gear doors 
from contacting the cradle front wall. The default position for this 
plate is the closest slot (G) to the cradle wall. Set the movable 
side plates (A) to the proper width so the offset plate can slide 
into place. The offset plate has two possible positions for the 
moveable side plates. The inner two slots in the offset plate are 
for single nose wheel aircraft and the two slots closest to the 
outside of the offset plate are for dual nose wheel aircraft. 

NOTE: When using the offset plate for a dual nose wheel 
aircraft, over-steer protection is limited to the wheel 
movement between: 

• The side plates. If the wheels are allowed to contact the 
side plates, the NLG will no longer be protected by the 
over-steer system. 

• The offset plate and the rear safety gate. If the wheels 
are allowed to firmly contact the rear safety gate and the 
offset plate at the same time, the NLG will no longer be 
protected by the over-steer system. 

Some aircraft are required to use adapters in order to be towed 
by towbarless tugs (like Falcon 50, Lear 45). Under these 
circumstances the offset plate should be used to allow the aircraft to be loaded safely without the towbar head 
contacting the forward wall of the cradle. If a single nose wheel aircraft were being loaded using an adapter it 
would be easiest to not have the single nose wheel adapter (F) in place on the offset plate yet. Pull the aircraft in 
with the winch first until the nose wheel is in close proximity to the offset plate. Then slide the single nose wheel 
adapter (F) into its receiver and make sure it is locked in place by the spring plunger. Then snug up the nose wheel 
to the offset plate with the winch. 
 
Depending on the size of the towbar head adapter, it may be necessary to use the second offset plate slot (G) to 
provide enough space for the adapter to fit in front of the cradle wall. 

A. Movable Side Arms E. Safety Strap Holes 
B. Nose Gear Offset Plate F. Single Nose Wheel Adapter 
C. Rear Safety Gate G. Offset Plate Slots 
D. Cradle Mat 

WARNING! 

When using the offset plate for a dual nose wheel aircraft, over-steer protection is limited to the wheel 
movement between the side plates. If the wheels are allowed to contact the side plates, the NLG will no 
longer be protected by the over-steer system. 

WARNING! 

When using the offset plate for a dual nose wheel aircraft, over-steer protection is limited to the wheel 
movement between the offset plate and the rear safety gate. If the wheels are allowed to firmly contact the 
rear safety gate and the offset plate at the same time, the NLG will no longer be protected by the over-steer 
system. 

WARNING! 

Be extra careful when moving aircraft on inclines as aircraft or tug may move unexpectedly. Make sure no 
personnel are in the direct path of the aircraft or tug. 

 

 

G 

E 
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4.4.4 Safety Ratchet Strap 

Secure the aircraft nose wheel with the safety ratchet strap. Position the strap so as not to damage any aircraft 
component and tighten with the ratchet to be just snug. The strap attaches through one of the two sets of rings (E) 
in the cradle side arm and runs across the top of the tire in front of the nose wheel strut and down to the 
corresponding ring in the other cradle side arm. In most cases it is preferable to run the safety strap over the top of 
the strut strap. 
 
Drop the rear safety gate into the slots in the cradle side arms. 
 
WARNING! 

Pay close attention to where disconnected scissors rest. With the change in angle of the cradle moving up 
and down, a nose strut scissor could fall down and become pinched against the rear gate, causing 
significant damage. 

 
4.5 PREPARING TO MOVE THE AIRCRAFT 

Raise the lift cradle enough to safely clear obstacles on the ground and to provide necessary clearance between 
the aircraft and top of tug to avoid damage if the oleo strut compresses. For over-steer protection applications, limit 
the cradle lift to approximately 3 inches measured from the ground to the edge of the cradle. After raising the 
cradle, the winch strap will loosen due to the rotation of the cradle. Push the “winch in” button and snug up the 
winch strap prior to moving the aircraft. 
 
WARNING! 
Do not raise the cradle fully unless it is necessary to drop the tail of the aircraft to clear an obstacle. Lifting 
the nose wheel too high will cause a shift in the aircraft’s center of gravity and this could cause the aircraft 
to tip onto its tail. 

 
4.6 MOVING THE AIRCRAFT 

Move the aircraft slowly by choosing the direction of desired travel and slowly pressing the foot throttle. 
 
4.7 UNLOADING THE AIRCRAFT 

1. Loosen the winch strap and lower the lift cradle to a position 1/2” above the ground. Chock the aircraft and 
remove rear safety gate, strut strap and safety strap. 

2. Back the eJP-10 away from aircraft, allowing the nose wheel of aircraft to roll off the lift cradle onto the ground. 
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5.0 QUICK NOTES ON BATTERY CARE 

This section provides very general instructions for battery care. The battery in this vehicle represents a large 
investment and proper care of the battery is vital to the performance of this vehicle. Refer to Appendix III in this 
manual for the full Crown Battery Service Manual. 

 
5.1 SAFETY 

1. Always wear eye protection and rubber gloves when working with batteries. 
2. Never wear jewelry, watches or rings while working around batteries. 
3. When working on eJP-10, always UNPLUG the battery from the tug. The battery pack is capable of extremely 

high currents and could cause serious damage or injury if short-circuited. 
4. If battery acid is accidentally spilled on the skin, immediately flush the area with large amounts of water. 

Electrolyte splashed in the eyes is extremely dangerous! If this should happen, force the eye open and 
flood it with cool, clean water for approximately fifteen minutes. A doctor should be called immediately when 
the accident occurs. 

5. If you have any doubts or questions, contact Tronair, Inc. 
6. The tug charging location should have good ventilation to the outside air. Signs should be posted for 

“Explosive Gases”, “No Smoking”, “No Sparks”, “No Open Flames”, and “No Electric Motors”. Check for 
additional local ordinances concerning battery-charging safety. 

 
5.2 WATERING 

1. Add approved water only to a fully charged battery. If the water in your area is not suitable (due to chemicals 
and impurities) used distilled or de-ionized water. 

2. Keep battery cells filled to proper level. Low water can cause permanent damage to batteries. 
3. Check water level once a week. Replace water lost to evaporation. Never add water to a discharged battery. If 

upon inspection water is below the battery plate separators before charging, add just enough water to cover 
the separators. 

4. Never add sulfuric acid to a battery. 
5. Do not transfer acid from one cell to another. Never allow the batteries to stand in an uncharged state. Plate 

damage will occur. 
 
5.3 CHARGING 

1. Keep battery compartment open during charging to ensure proper ventilation. 
2. The batteries should be recharged when the state of charge indicator has declined to 30-40% (all green lights 

off).  
3. Keep flame and metal away from the battery tops to prevent battery gasses from exploding. 
4. Cool before charging or operating, if battery is above 115º F. 
5. Press the emergency stop switch to shut off all electronics prior to charging. In the event that the emergency 

stop switch is not pressed, the limit switch at the charging plug will shut the tug off. 
 
5.4 PRECAUTIONS 

1. Read Appendix III and “Safety Precautions” 
2. Keep battery tops clean and dry. 
3. Be sure battery caps are on and secure for spark protection. 
4. Check specific gravity levels weekly, after charging, but not directly after service watering. Refer to Appendix 

III. 
5. Do not overcharge batteries. Allow several hours use between charges. 
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6.0 UNDERSTANDING SYSTEM FUNCTIONS FOR TROUBLE SHOOTING 

6.1 EJP-10 DRIVE TRAIN SYSTEM 

The eJP-10 is powered by two 13HP AC motors. The motors are connected directly in-line with the brakes and 
torque hubs for maximum mechanical efficiency. Motor input to Hub output ratio is 37.5:1. The maximum 
programmed draw-bar pull is 7000 lbs. (horizontal pulling value). 
 
The motors are driven by two separate motor controllers; each is rated at 450 amps for 2 minutes and 185 amps 
continuous (1 hour). The controllers work in a Master/Slave configuration. Proportional steering is accomplished 
with Curtis Dual Drive Operation. 
 
The maximum empty driving speed is 7 MPH. Acceleration and deceleration rates are programmed for smooth 
starts and stops thereby limiting the load applied to the NLG. 

 
6.2 OVER-LOAD SYSTEM 

The output torque, and thereby drawbar-pull, is controlled by programming maximum amperage limits for a given 
input. The input signal is provided by a six position selector switch. The present limits are set for draw-bar pulls of 
3700 lbs., 4500 lbs., 5400, 6400 lbs., and 7000 lbs. If a situation is encountered that requires higher amperage 
than the pre-set limit, the EJP-10 will come to a stall. The winch is limited to a value just slightly below the draw-bar 
pull for each setting. When the winch reaches its maximum pull strength for the chosen input setting, the relief 
system will begin to cycle. 

 
6.3 BRAKE DESCRIPTION 

The eJP-10 has electric dynamic braking and two hydraulically opened parking brakes. The dynamic braking 
system is regenerative electric braking from the motors and is provided in two forms. First, as the operator reduces 
pressure on the accelerator pedal, either partially or fully, the motors begin braking. This is a soft regenerative 
braking and typically is sufficient for stopping the aircraft. If additional stopping power is needed, the foot brake can 
be used to provide stronger regenerative braking. This tug is designed to NOT coast when the accelerator pedal is 
released. Holding the throttle steady will result in a steady speed. Releasing the throttle will apply programmed 
regenerative braking.  
 
The parking brakes consists of two “multiple disc type” brakes, one on each drive motor. These are located at the 
end of each motor. The brakes are spring set and are hydraulically opened when the accelerator pedal is used. 
When the tug comes to a stop, the parking brakes will set automatically.  If stopping on an incline, release the 
accelerator pedal slowly. This will allow the Hill-Hold feature to take effect and limit roll-back as the parking brakes 
set. 
 
In some tight hangars it is desired to pull the eJP-10 cradle under the aircraft tires. Some models starting mid 2021 
will have a Brake Release button near the Winch In button on the fender panel. The Forward/ Neutral/ Reverse 
switch must be set to Forward. This allows the hydraulic pump to run and maintain enough pressure for brake 
release. The green LED on the fender panel indicates that there is sufficient hydraulic pressure for brake release. 
When the Brake Release button is pressed along with the Winch In button, the winch will pull the eJP-10 forward.  

 
6.4 OVER-STEER/ OVER-TORQUE PROTECTION SYSTEM FUNCTION 

The over-steer/over-torque protection allows enough travel in the winch strap to relieve the torque on the NLG. 
Initially there is a small amount of stretch in the winch strap and flex in the tires. When sufficient torque is applied to 
the NLG to cause one of the tires to pull away from cradle may, the winch strap will travel outward to relieve the 
torque. If the second tire pulls away from the cradle mat, the winch strap will lock again. To apply over-steer 
protection, set the OPS switch to the On position. 

 
6.5 HYDRAULIC SYSTEM 

The hydraulic system is used for parking brake release, steering, cradle motion, and winch motion. The hydraulic 
system uses an accumulator to store power for steering and brake release. A pressure switch turns the system on 
at 1350 PSI and off at 1850 PSI for accumulator charging. The hydraulic pump has an internal 2500 PSI relief 
valve. See INS-2387 hydraulic schematic.  
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6.6 RELAY FUNCTION and CONTACTOR FUNCTION (ELECTRICAL TROUBLE SHOOTING) 

• In series, the Key On switch and driver’s panel Emergency-Stop switches control 72VDC power to the coil of 
Contactor 1. When energized, Contactor 1 turns on the 72V-24V DC/DC converter.  

• 24 V power is available to the Key Switch (KS1) when the converter is ON. Turning the Key Switch to the Start 
Position (KS2), Turns on Relays K1, K2, and K3. 

• K1 is simply the Key Switch memory circuit. 

• K2 applies 24VDC to the remainder of the 24V circuit.  

• K3 applies power to the 12V lighting circuits. 

• K4 turns the pump throttle signal on. On models having the Brake Release button on the fender panel, the 
pump throttle is controlled by VCL on the CAN bus and the K4 relay is not used.  

• K5 is a brake light relay and only used with a Brake Light /Turn signal option. 

• K6 is used to close the SV5 brake valve when the eJP-10 is turned on.. 

• Contactor 2 is the main vehicle contactor and is pulled in when K2 relay closes. This contactor remains 
energized throughout operation. 

• Contactor 3 and 4 are the motor controller contactors and are pulled in by the Master and Slave controllers. 
Both of these contactors remain energized throughout operation. 

• Contactor 5 is turned on by the Pump Motor controller when the Key Switch is turned to start. This contactor 
remains energized throughout operation. 

• All drive speed, current limit, and winch limit functions are programmed into the Curtis 1238 motor controllers.  
 
6.7 PRELIMINARY TROUBLE SHOOTING  

TROUBLE PROBABLE CAUSE ACTION 

Won’t Start 

Is the E-stop at the driver’s panel pressed? E-stop must be released. Turn clockwise to release 

Is the charger plugged in? 
Vehicle must be off charge and have the battery 
plugged into the vehicle. 

Was the On switch held in the Start 
position? 

May have to hold in Start position 1-2 seconds 

Is the battery dead? Check battery charge 

Has the battery been unplugged from the 
vehicle? 

Check under the front cover on the driver’s side to see 
that the battery is plugged into the vehicle 

Is the E-stop on the front left fender 
pressed? 

E-stop must be released. Turn clockwise to release 

Won’t Move Is the driver sitting in the seat? 
Switch in seat must make contact for driving at normal 
speed or towing at any speed. 

Won’t Move While 
Standing 

Seat switch must make contact after initial 
start. 

If the vehicle was started with the driver standing, driver 
must sit to initiate seat switch before continuing.  

Slow Speed Only Is the driver sitting in the seat? 
Switch in seat must make contact for driving at normal 
speed or towing at any speed. 

Winch makes cycling 
noise and fails to 
move aircraft 

Is the Aircraft Selector switch in the correct 
setting for the aircraft? Are the brakes on 
the aircraft set? 

The winch will only pull as hard as the value selected on 
the Aircraft Selector switch. 
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6.8 DASH DISPLAY 

6.8.1 Main Run Page 

This screen will be displayed at vehicle start-up. 
 

• Visual Steering Angle indicator will show steering tire 
position. 

• Textual Steering Angle display shows steering tire 
position in degrees right (R) or left (L) 

• Visual Battery State of Charge display is shown. Each 
bar equals approximately 10% of battery capacity. 

• Textual Battery State of Charge shows percentage of 
remaining charge. 

• A LOWBATT indication will flash along with red LED lights when battery state of charge is equal to or 
below 30% (1 second on, 1 second off). 

 

• Speed is shown in MPH. (Based on speed of left hand motor.) 

• The Hour Counter is shown below the speedometer. 

• Oversteer Protection status, ON or OFF is shown below the Hour Counter. 

• Aircraft Switch position is shown as AC SW: (1-6). 

• A ((P)) will flash when the Parking Brake is engaged (1 second on, 1 second off). 
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6.8.2 Error Messages 

• An Over-Steer Fault will cause the red LED’s to flash (1 second on / 1 second off) and will show a warning 
message “OVERSTEER FAULT” similar to below. 

• When a Controls Error is active, the red LED’s will flash (1 second on, 1 second off) and the warning message 
“CONTROLS FAULT” will be displayed. 

 

• When Over-Steer Protection is turned OFF, the “OSP: OFF” text will flash (1 second on, 1 second 
off). 

 
 



eJP-10, eJP-10SP 
Electric Towbarless Tug 

 

04/2024 | Rev. 05 Page | 14 

 
6.8.3 Diagnostic Screens 

Pressing the “D” button will enter the diagnostic screens. Diagnostics are broken into “pages” for viewing. Arrow 
buttons will toggle between pages, with “EXIT” returning to the main menu. 
 
Curtis Controller Error Display: 
The screen displays 2-digit numeric codes from the Master or Slave controller. All active codes in a display loop. 

 
The remaining screens are used for diagnostic and trouble-shooting purposes. The next 5 screens show the On/Off 
status of inputs and outputs that are programmed into the Master and Slave motor controllers. 

 
Winch Functions: 
Winch In input (S-J1-11) ON/OFF 
Winch Out input (S-J1-12) ON/OFF 
Winch In output (M-J1-4) ON/OFF 
Winch Out output (M-J1-3) ON/OFF 
Pump Throttle output (M-J1-20) ON/OFF 
Cradle Plug input (M-J1-14) ON/OFF 

 
 

Winch Relief Functions: 
Winch Relief output (S-J1-3) ON/OFF 
Oversteer Mat 1 input (S-J1-22) ON/OFF 
Oversteer Mat 2 input (S-J1-33) ON/OFF 
Aircraft Selector value input (M-J1-24) 0-10 VDC 
PS2 input (S-J1-24) 0-10 VDC 
Timer output (M-J1-19) ON/OFF 
Oversteer ON input (S-J1-14) ON/OFF 

 
 

Pump Functions: 
PS1 input (M-J1-11) ON/OFF 
Pump Throttle output (M-J1-20) ON/OFF 
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6.8.3 Diagnostic Screens (continued) 

Cradle Functions: 
Cradle UP input from RS1 (S-J1-9) 
Cradle DOWN input from RS2 (S-J1-10) 
Cradle UP output to SV1A  (S-J1-2) 
Cradle DOWN output to SV1B (S-J1-4) 
Pump Throttle output (M-J1-20) ON/OFF 

 
 

Drive Functions: 
Seat Switch input (M-J1-10) ON/OFF 
Interlock input (M-J1-9) ON/OFF 
Park Brake release output SV3 (M-J1-5) ON/OFF 
Park Brake release output SV7 (S-J1-5) ON/OFF 
Slave motor contactor output (S-J1-6) ON/OFF 
Master motor contactor output (M-J1-6) ON/OFF 
 
 
The next 2 screens show information used to trouble-shoot Throttle, 
Brake, Motor, or heat issues. 

 
 

Primary and Secondary Drive Monitor: 
System Throttle Voltage 
System Brake Voltage 
Battery Voltage 
Steering Sensor Voltage (2 decimal places required) 
Calculated Steering Angle 
RPM (x2) 
Motor RMS Current (x2) 
Motor Throttle Percent (x2) 
Motor Brake Percent (x2) 

 
 

Motor and Controller Temperatures: 
LH Master Motor Temperature 
Master Drive Temperature 
LH Master Motor Temperature 
Master Drive Temperature 

 
 

Backlight and Contrast: 
Pressing the “A” button during normal run operation launches the 
backlight and contrast adjust screen with built-in timeout to return to 
the main menu. 

 
 

Units: 
Pressing the “B” and “C” buttons simultaneously while on the main 
Run page will switch speed units from MPH to KPH or vice-versa. 
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7.0 MAINTENANCE 

WARNING! 
All work on the eJP-10 tug should be performed by competent repair personnel. Before performing 
maintenance, review all safety procedures. 

 
7.1 GENERAL MAINTENANCE 

WARNING! 
Be certain the eJP-10 is turned off and the battery is unplugged before performing any maintenance. The 
hydraulic accumulator can hold pressures up to 2500 PSI while the power is turned on. The accumulator 
will dump system pressure through valve SV4 when the power is turned off. This release of pressurized 
fluid into the reservoir can be heard every time the EJP-10 is turned off may take as long as 15 seconds. 

 
1. Check battery water level weekly. 
2. Periodically check the electrical and battery connections for looseness and tighten if necessary. 
3. Check all bolts and hydraulic fittings for looseness. Tighten if necessary. 
4. If battery acid should spill into the battery box or on metal parts, flush with water and baking soda. Sprinkle 

baking soda in bottom of battery box to prevent corrosion. 

WARNING! 
Battery acid is corrosive. Wear gloves and eye protection when servicing batteries. 
 
5. Keep eJP-10 in a clean condition. Check for any unusual conditions, such as bent metal or broken parts. 
6. Electric vehicles, such as eJP-10, should never be steam cleaned. 
7. Tire Replacement. Replace worn tires with equal or greater capacity tires only. Do not change tire dimensions 

when replacing tires. 
 
7.2 LUBRICATION 

LUBRICATION CHART 

Lube Point Interval Lube Spec Remarks 

Hydraulic Pump Daily MIL-PRF-5606) Check level 

Torque Hubs 
First 50 hrs 
Semi-Annual or 200hrs 

80/90 Wt. Gear lube Oil Change 

Lift Cradle Pivots Monthly SAE 50  

Hydraulic Cylinder Pivots Monthly SAE 50 Lube both ends 

Steering Axle Hubs Annually Lithium Bearing Grease Re-pack bearings 

 
CAUTION! 
To avoid potential injury or equipment damage, use proper support and block front tires when either end of 
tug is raised. 

 
1. Repack both steering axle hubs with wheel bearing grease on an annual basis. Clean bearings and remove all 

old grease using solvent. Do not mix greases having different bases. 
2. Check the oil level in the hydraulic pump reservoir every day during preoperational check. Add hydraulic oil, if 

necessary. Use MIL-PRF-5606 hydraulic fluid. Make sure the cradle and winch cylinders are fully retracted and 
power is off prior to adding fluid. Fluid level should be at least one and one half inches down from the top. 

3. Torque Hub Lubrication. Rotate torque hub so that the two filler holes in the face of the hub are at the 12 and 3 
o’clock positions. Remove the level screw at the 3 o’clock position of the axle. If oil is not at the level of the 
threads, add SAE 90W at the filler plug on top. 
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7.3 NYLON STRAPS 

1. Pre-shift Inspection Of Straps: Winch, strut and safety straps should be inspected during the daily pre-shift 
inspection process. 

 
WARNING! 

These straps are the primary means of securing the aircraft to the eJP-10. Failure of these components 
could result in death or serious injury and/or significant damage to the aircraft. 
 
2. Worn/Damaged Straps: Discontinue use of any strap that shows signs of wear or damage such as torn or 

frayed edges, damaged “D” rings or hooks, loose or broken stitching, signs of chemical damage or holes in 
webbing of strap. 

3. Periodic Strap Inspection: Strut and winch straps are degraded in tension capacity by normal wear, age and 
exposure to the elements. Operators should inspect straps daily during normal pre-shift inspection. 

4. Routine Strap Replacement: Strut and winch straps should be associated with a specific tug and tracked for 
age. Straps should be routinely replaced annually or after 150 hours of use, whichever occurs first. 
Replacement is mandatory if inspection shows any wear or damage that would lower maximum capacity of the 
straps or fittings. 

5. Non-Routine Strap Replacement: Appendix VI is provided as a guideline for inspecting straps. Straps 
provide the primary securing device for your aircraft and as such should be of primary importance in 
the maintenance cycle. 

 
7.4 COMPONENT WEAR 

Tires should be replaced when the tread depth is less than ¼ in. 
 

7.5 REPAIRS 
1. Repairs needed on your eJP-10 should be performed by competent repair personnel. 
2. The batteries in your eJP-10 must be replaced with like batteries. The charger has been designed to operate 

with this size battery. Do not substitute a higher or lower Amp/hour rated battery. All batteries should be 
replaced at the same time. 

3. Do not attempt to repair the electronic controller. Contact Tronair for proper repair procedures. 
4. Contact Tronair before making substitutions of any parts. 
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8.0 PRE-SHIFT CHECKLIST 

Perform this check every day prior to the first shift. Place X if ok. 
Do NOT operate any EJP-10 unit until all discrepancies have been corrected 

 

 

Week Of:  ________________ 

Date        

Function 
Inspected 
By 

 

Check Fluid Levels 

Hydraulic Reservoir         

         

Battery Water Level         

         

Condition Check 

Hydraulic Hose         

Parking Brake Lines         

         

Winch Hydraulic Lines         

Lift Cradle Hydraulic Lines         

Nylon Winch Strap         

Nylon Attachment Straps         

Tires         

Lights         

         

Operational Check 

Foot Service Brake         

Dead Man Switch (in accelerator)         

Regenerative Electric Braking         

Steering         

Winch Cylinder         

Lift Cradle         

         

Cradle Mat         

         

Leak Check 

Hydraulic Pump Bay         

All Hydraulic Lines         

Battery Cases         

Torque Hubs         

         

Monthly Torque Specs         

Drive Wheel Lug Nuts – 160 ft lbs         

Rear Wheel Lug Nuts – 90 ft lbs         

         

         

         

         

         

Make copies of this page for continued use. 
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9.0 PROVISION OF SPARES 

9.1 SOURCE OF SPARE PARTS 

Spare parts may be obtained from the manufacturer: 
TRONAIR, Inc. Telephone: (419) 866-6301 or 800-426-6301 
1 Air Cargo Pkwy East Fax: (419) 867-0634 
Swanton, Ohio  43558 USA E-mail: sales@tronair.com 
 Website: www.tronair.com 
 
For Spare Parts, Operations & Service Manuals or Service Needs:  
Scan the QR code or visit Tronair.com/aftermarket  

 
9.2 RECOMMENDED SPARE PARTS LISTS 

Reference the following page(s) for Replacement Parts and Kits available. 
 
K-4225 ........................... Filter Element Kit 
K-5250 ........................... Battery Watering Kit 
JP-233 ........................... Winch Strap 
H-3930 .......................... Strut Strap 
H-3931 .......................... Safety Strap 
H-3933 .......................... Protective Cover 
EC-1619-04 ................... Low Voltage Limiter Fuse 
EC-1619-18 ................... Low Voltage Limiter Fuse 
EC-2113-2.00 ................ 2 amp Fast Acting Fuse 
EC-2113-7.00 ................ 7 amp Fast Acting Fuse 
NVSP-34-007-CA .......... LED Headlight 
 

 
10.0 IN SERVICE SUPPORT 

Contact Tronair, Inc. for technical services and information. See Section 1.3 − Manufacturer. 
 
11.0 GUARANTEES/LIMITATION OF LIABILITY 

Tronair products are warranted to be free of manufacturing or material defects for a period of one year after 
shipment to the original customer. This is solely limited to the repair or replacement of defective components. This 
warranty does not cover the following items: 
a) Parts required for normal maintenance 
b) Parts covered by a component manufacturers warranty 
c) Replacement parts have a 90-day warranty from date of shipment 
If you have a problem that may require service, contact Tronair immediately. Do not attempt to repair or 
disassemble a product without first contacting Tronair, any action may affect warranty coverage. When you contact 
Tronair be prepared to provide the following information: 
a) Product Model Number 
b) Product Serial Number 
c) Description of the problem 
If warranty coverage is approved, either replacement parts will be sent or the product will have to be returned to 
Tronair for repairs. If the product is to be returned, a Return Material Authorization (RMA) number will be issued for 
reference purposes on any shipping documents. Failure to obtain a RMA in advance of returning an item will result 
in a service fee. A decision on the extent of warranty coverage on returned products is reserved pending inspection 
at Tronair. Any shipments to Tronair must be shipped freight prepaid. Freight costs on shipments to customers will 
be paid by Tronair on any warranty claims only. Any unauthorized modification of the Tronair products or use of the 
Tronair products in violation of cautions and warnings in any manual (including updates) or safety bulletins 
published or delivered by Tronair will immediately void any warranty, express or implied. 
 
The obligations of Tronair expressly stated herein are in lieu of all other warranties or conditions expressed or 
implied. Any unauthorized modification of the Tronair products or use of the Tronair products in violations 
of cautions and warnings in any manual (including updates) or safety bulletins published or delivered by 
Tronair will immediately void any warranty, express or implied and Tronair disclaims any and all liability for 
injury (WITHOUT LIMITATION and including DEATH), loss or damage arising from or relating to such 
misuse. 
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12.0 APPENDICES 

APPENDIX I Wiring Diagram INS-2441 
APPENDIX II Hydraulic Schematic INS-2387 
APPENDIX III Deep Cycle Battery Handling Maintenance and Test Procedures 
APPENDIX IV Lead Acid Batteries Safety Data Sheet (SDS) 
APPENDIX V Curtis Diagnostics and Troubleshooting 
APPENDIX VI Batter Charger Operator/Installer Manual 
APPENDIX VII Flat Sling Inspection 
APPENDIX VIII Royco 756 (MIL-PRF-5606) Safety Data Sheet (SDS) 
APPENDIX IX Declaration of Conformity 
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Parts List Illustration 
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Parts List Illustration 
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Parts List Illustration 

 

Parts List 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 

Item Part Number Description Qty 

1 Z-9250 ASSEMBLY, HYDRAULIC 1 

2 Z-9262 ASSEMBLY, BATTERY COVER 1 

3 J-5354 SPACER, LATCH 2 

4 H-3627 LATCH, DRAW ADJUSTABLE 2 

5 Z-9267 ASSEMBLY, SIDE COVER 1 

6 Z-8927 ASSEMBLY, COVER 1 

7 V-2859 LABEL, LOADING INSTRUCTION 1 

8 V-2187 LABEL, BATTERY INSTRUCTIONS 1 

9 V-1814 LABEL, WARNING KEEP 5 FT 2 

10 V-2194 LABEL, SIT DOWN 2 

11 V-2191 LABEL, CAUTION HANDS/FEET 1 

12 V-2249 LABEL, FASTEN SEAT BELT 1 

13 V-2118 LABEL, SERIAL NO. (CE) 1 

14 Z-9291 ASSEMBLY, HITCH COVER 1 

15 H-2899 TAPE, REFLECTIVE WHITE 2 

16 H-2807 REFLECTOR, RED 5 

17 H-2806 REFLECTOR, YELLOW 2 

18 JP-241 COMBO PINTLE HITCH 1 

19 G-1503-1090N FLATWASHER. 1/2 SST NARROW 8 

20 G-1503-1050N FLATWASHER. 1/4 SST NARROW 2 

21 G-1503-1070N FLATWASHER. 3/8 SST NARROW 6 

22 G-1202-1090 STOPNUT, 1/2-13 ELASTIC 4 

23 G-1112-109522 BOLT, 1/2-20 X 2-1/4" SST HEX HD 4 

24 G-1476-103106 SCREW, #10-32 X 3/4" LG. SST SOC BUTT. HD CAP 4 

25 G-1152-103710 SCREW, #10-32 X 1.0" LG SOCKET FLAT HD CAP 6 

26 G-1202-1035 STOPNUT, #10-32 ELASTIC 4 

27 S-3051-01 PLATE, COVER (P) 1 

28 G-1502-1050R LOCKWASHER, 1/4 SST REGULAR 2 

29 G-1112-105006 BOLT, 1/4-20 X 3/4" LG SST HEX HD 2 

30 H-3075 FIRE, EXTINGUISHER 1 

31 G-1476-105010 SCREW, 1/4-20 X 1.0" LG. SST SOC BUTT. HD CAP 2 

32 Z-9293 ASSEMBLY, CONTROLLER COVER 1 
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Parts List 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 

Item Part Number Description Qty 

33 H-4035 MOUNT, PUSH UMBRELLA 50 

34 S-3076-01 PANEL, BACKREST (P) 1 

35 G-1202-1070 STOPNUT, 3/8-16 ELASTIC 6 

36 N/A N/A -- 

37 V-2696 LABEL, CHARGER PLUG 1 

38 JP-079 FILLER, BATTERY 1 

39 H-3931 STRAP, SAFETY 1 

40 H-3930 STRAP, STRUT 36 IN 2 

41 H-1025 RING, SPLIT RETAINER 2 

42 H-2769 ASSEMBLY, LANYARD 2 

43 H-3711 RETAINER, LOCKING PIN 2 

44 Z-9270-01 FRAME, PACKAGE eJP10 1 

45 Z-8053-01 CRADLE, PACKAGE JP100S 1 

46 H-3933 COVER, PROTECTIVE 2 

47 INS-2441 SCHEMATIC eJP10 ELECTRICAL 1 

48 INS-2387 SCHEMATIC, HYDRAULIC 1 

49 N/A N/A --- 

50 Z-9771 ASSEMBLY, MANUAL CRADLE PUMP 1 

51 G-1100-105540 BOLT, 1/4-28 X 4.0" LG HEX HD GR 5 2 

52 G-1250-1050W FLATWASHER. #8 WIDE 4 

53 G-1202-1055 STOPNUT, 1/4-28 ELASTIC 2 

54 V-2727 LABEL, eJP-10 2 
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Parts List 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 

Item Part Number Description Qty 

1 Z-9246 ASSEMBLY BATTERY COVERS JP100 AC 1 

2 JP-236 BRACKET 4 

3 G-1476-103106 SCREW, #10-32 X 3/4" LG. SST SOC BUTT. HD CAP  8 

4 G-1202-1035 STOPNUT, #10-32 ELASTIC 8 

5 G-1503-1050N FLATWASHER. 1/4 SST NARROW 2 

6 G-1502-1050R LOCKWASHER, 1/4 SST REGULAR 2 

7 G-1112-105010 BOLT, 1/4-20 X 1.0" LG SST HEX HD 2 

8 JP-235 GAS, STRUT 4 
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Parts List 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 

Item Part Number Description Qty 

1 J-6400 COVER, CONTROLLER 1 

2 S-3059-01 BRACKET, COVER 1 

3 G-1440-1050-S NUTSERT, 1/4-20 OPEN END 2 

4 G-1503-1050N FLATWASHER. 1/4 SST NARROW 4 

5 G-1502-1050R LOCKWASHER, 1/4 SST REGULAR 4 

6 G-1112-105010 BOLT, 1/4-20 X 1.0" LG SST HEX HD 4 

7 V-1050 LABEL, ISO ELECTRICAL SHOCK 1 
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Parts List 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 

1   NOTE: Place Item 9 (H-1204-06-81.0) outer edge of panel to seal panel to console wall of unit 

Item Part Number Description Qty 

1 J-6379 PANEL, CONSOLE SIDE -1 

2 14074 HANDLE, DRAWER 1 

3 V-1050 LABEL, ISO ELECTRICAL SHOCK 1 

4 G-1503-1050N FLATWASHER. 1/4 SST NARROW 6 

5 G-1503-1020N FLATWASHER. #8 SST NARROW 2 

6 G-1502-1050R LOCKWASHER, 1/4 SST REGULAR 6 

7 G-1112-105010 BOLT, 1/4-20 X 1.0" LG SST HEX HD 6 

8 G-1159-102004 SCREW, #8-32 X 1/2" LG. RD HEAD CROSS RECESS MACHINE 2 

9 H-1204-06-81.0 TAPE, NEOPRENE FOAM SEAL 1 
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Parts List 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 

Item Part Number Description Qty 

1 J-6089-01 PLATE, COVER REF 

2 J-6077 PLATE, HOLD DOWN ARM 2 

3 G-1476-106012 SCREW, 5/16-18 X 1-1/4" LG. SST SOC BUTT. HD CAP 2 

4 G-1476-105006 SCREW, 1/4-20 X 3/4" LG. SST SOC BUTT. HD CAP 2 
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Parts List Illustration 
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Parts List Illustration 
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Parts List 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 

Item Part Number Description Qty 

1 Z-9248 ASSEMBLY, INTERNAL 1 

2 Z-9251 ASSEMBLY, FILTER 1 

3 Z-9252 ASSEMBLY, ACCUMULATOR 1 

4 S-3037-00 PANEL, MOTOR SIDE RT 1 

5 HC-2746 CYLINDER, HYDRAULIC 2 

6 S-3042-01 COVER, FRONT RIGHT SIDE (P) 1 

7 S-3047-01 COVER, FRONT LEFT SIDE (P) 1 

8 S-3039-00 PANEL, MOTOR SIDE LT 1 

9 H-4040-02 GROMMET, 1.5 IN. I.D.G3061 1 

10 H-4040-01 GROMMET, 3.0 IN. I.D.G3319 (65 DURO,SBR) 3 

11 Z-9285 ASSEMBLY, MAIN VALVE 1 

12 Z-9284 ASSEMBLY, WINCH ROLLER 1 

13 Z-9290-01-1 FROM ACCUMULATOR PORT TO MAIN VALVE BLOCK P8 1 

14 Z-9290-05 FROM MAIN VALVE BLOCK P9 TO STEERING VALVE PRESSURE 1 

15 Z-9290-04 FROM MAIN VALVE BLOCK P11 TO STEERING VALVE TANK 1 

16 Z-9290-03-1 FROM STEERING VALVE LEFT TO ROTARY ACTUATOR BOTTOM PORT 1 

17 Z-9290-09 FROM MAIN VALVE BLOCK P3 TO CRADLE CYLINDER, PASSENGER'S SIDE, BLIND END 1 

18 Z-9290-03-2 FROM STEERING VALVE RIGHT TO ROTARY ACTUATOR TOP PORT 1 

19 Z-9290-14 FROM MAIN VALVE BLOCK P3-1 TO CRADLE CYLINDER, DRIVER'S SIDE, BLIND END 1 

20 Z-9290-15 FROM MAIN VALVE BLOCK P4-1 TO CRADLE CYLINDER, DRIVER'S SIDE, ROD END 1 

21 Z-9290-10 FROM MAIN VALVE BLOCK P4 TO CRADLE CYLINDER, PASSENGER'S SIDE, ROD END 1 

22 Z-9290-07-1 FROM MAIN VALVE BLOCK P5 TO WINCH VALVE BLOCK P5 1 

23 Z-9290-08 FROM WINCH VALVE BLOCK P2 TO WINCH CYLINDER BLIND END PORT 1 

24 Z-9290-07-2 FROM MAIN VALVE BLOCK P6 TO WINCH VALVE BLOCK P1 1 

25 Z-9290-01-2 FROM FILTER OUTLET PORT TO MAIN VALVE BLOCK P 1 

26 Z-9290-02 FROM PUMP PRESSURE PORT TO FILTER INLET PORT 1 

27 Z-9290-12 FROM TANK SUPPLY (RIGHT SIDE) TO PUMP SUPPLY 1 

28 Z-9290-06 FROM MAIN BLOCK P10 TO PARKING BRAKE MASTER SIDE 1 

29 Z-9290-11 FROM MAIN BLOCK P10 TO PARKING BRAKE SLAVE SIDE 1 

30 R-3098 PIN, CYLINDER 2 

31 G-1320-01 PIN, LYNCH 6 

32 CYL PIN CYL. PIN SUPPLY WITH CYL 2 

33 G-1502-1070R LOCKWASHER, 3/8 SST REGULAR 2 

34 G-1502-1050R LOCKWASHER, 1/4 SST REGULAR 16 

35 G-1503-1070N FLATWASHER. 3/8 SST NARROW 2 

36 G-1503-1050N FLATWASHER. 1/4 SST NARROW 16 

37 G-1112-107010 BOLT, 38-16 X 1.0" SST HEX HD 2 

38 G-1439-1050-S NUTSERT, 1/4-20 OPEN END 12 

39 G-1112-105012 BOLT, 1/4-20 X 1-1/4" LG SST HEX HD 8 

40 G-1112-105006 BOLT, 1/4-20 X 3/4" LG SST HEX HD 8 

41 Z-9304 ASSEMBLY, FRONT PANEL, LIGHT 1 

42 S-3033-01 BRACKET, RIGHT (P) 1 

43 S-3034-01 BRACKET, REAR (P) (R) 2 

44 N-2001-06-S-B ELBOW, STRAIGHT THREAD 4 

45 Z-9577 ASSEMBLY, TERMINAL COVER 1 

46 Z-9520 ASSEMBLY, HYDRAULIC RESERVOIR 1 

47 Z-9290-13 FROM TANK RETURN (LEFT SIDE) TO MAIN VALVE BLOCK PORT T REF 

48 H-3461-02 FLEXABLE, SLEEVE COVER 110 

49 G-1151-107205 SCREW, 3/8-16 X 5/8 HEX HD CAP GR 8 2 

50 Z-10969 ASSEMBLY, FENDER E-STOP 1 
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Parts List 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 

Item Part Number Description Qty 

1 HC-2747 ACCUMULATOR 1 

2 H-3074-04 BRACKET, CLAMP  2 

3 N-2001-39-S B ELBOW, STR THD 1 

4 G-1250-1070N FLATWASHER. 3/8 NARROW 8 

5 G-1202-1070 STOPNUT, 3/8-16 ELASTIC 4 

6 G-1100-107010 BOLT, 3/8-16 X 1.0" HEX HD GR 5 4 
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Parts List 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 

Item Part Number Description Qty 

1 HC-1244 BODY, FILTER-4 1 

2 TR377-03-001.63 TBG, SST .50OD-.049W 2 

3 G-1250-1050W FLATWASHER. #8 WIDE 2 

4 G-1100-105544 BOLT, 1/4-28 X 4-1/2" LG HEX HD GR 5 2 

5 G-1202-1055 STOPNUT, 1/4-28 ELASTIC 2 

6 N-2016-05-S TEE, RUN SWIVEL NUT 1 

7 N-2008-05-S CAP, 3/8 1 

8 N-2001-39-S-B ELBOW, STR THD (MB) 2 

9 HC-1731-04-005 VALVE, CHECK (INLINE) 1 

10 N-2036-03-S-B SWIVEL, 37 DEG FEMALE 1 

11 HC-1322 ELEMENT, FILTER 1 

12 N-2007-08-S-B CONNECTOR, STR THD 1 

13 V-2231 LABEL, FILTER ELEMENT REPLACEMENT 1 
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Parts List 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 
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Parts List 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 

Item Part Number Description Qty 

1 HC-2742 ASSEMBLY, VALVE MANIFOLD 1 

2 N-2053-03-S-B PLUG, HEX HD W/O-RING 1 

3 N-2001-08-S-B ELBOW, STRAIGHT THREAD 2 

4 N-2001-05-S-B ELBOW, STRAIGHT THREAD 2 

5 N-2001-03-S-B ELBOW, STRAIGHT THREAD 2 

6 N-2007-05-S-B CONNECTOR, STR THD 2 

7 N-2007-08-S-B ADAPTER, -06 JIC M X -06 ORB M 3 

8 G-1503-1060N FLATWAHER, 5/16 NARROW S.S. 6 

9 G-1112-106060 BOLT, 5/16-18 X 6.0" LG. SST HEX HD 3 

10 G-1202-1060 STOPNUT, 5/16-18 ELASTIC 3 

11 N-2846-02 FITTING, ADAPTOR 2 

12 EC-2204-PGM-4 PRESSURE SENSOR, PROGRAMMED 1 

13 V-2710 LABEL, LOWERING CRADLE 1 

14 N-2002-05-S ELBOW, -06 M JIC X -06 F JIC 1 

15 N-2053-06-S-B PLUG, HEX HD W/O-RING 1 

16 N-2015-08-S-B TEE, RUN STR THD 1 

17 HC-2742-10_ FLOW, CONTROL PRESSURE COMP 1 

18 N-2008-05-S-E CAP, 3/8 1 

19 EC-2204-PGM-5 PRESSURE SENSOR, PROGRAMMED 1 

20 EC-3307 VAKVE, PROPORTIONAL 1 

21 N-2016-03-S TEE, RUN SWIVEL NUT 1 

22 G-1513-1060N FLATWASHER, THRU HARD N 3 
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Parts List 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 

Item Part Number Description Qty 

1 JP-240 ROLLER, UHMW WINCH 1 

2 G-1203-1120 JAMNUT, 1-14 ELASTIC 1 

3 Z-7750 ASSEMBLY, SPACER WINCH STRIP 1 

4 Z-6343-01 WELDMENT, RETRACT SPOOL 1 

5 HC-2741 CYLINDER, 3" BORE 20" STROKE 1 

6 JP-233 WINCH, STRAP (NOT SHOWN) 1 

7 G-1320-01 PIN, LYNCH 4 

8 HC-2743 ASSEMBLY, CYLINDER VALVES 1 

9 N-2464-16-S-B UNION STRAIGHT THREAD 1 

10 N-2007-05-S-B CONNECTOR, STR THD 3 

11 N-2987 BSPP#4 SAE/ORB X 1/4 MALE 1 

12 HC-2690 PRESURE, SENSOR 1 

13 G-1100-112560 BOLT, 1-14 X 6" LG. HEXHD GR 5 1 

14 N-2001-06-S-B ELBOW, STRAIGHT THREAD 1 

15 HC-2714 SEAL, BONDED 1 
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Parts List 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 
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Parts List 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 

Item Part Number Description Qty 

1 Z-9517 WELDMENT, CONTAINER 2 GAL 1 

2 HC-1030-01 FILTER, BREATHER 1 

3 J-6543 CAP, CLEAN OUT 1 

4 HC-2006-334 O-RING SERIES 2 1 

5 G-1503-1070N FLATWASHER. 3/8 SST NARROW 7 

6 G-1502-1070R LOCKWASHER, 3/8 SST REGULAR 5 

7 G-1112-107010 BOLT, 38-16 X 1.0" SST HEX HD 5 

8 G-1112-107006 BOLT, 38-16 X 3/4" SST HEX HD 1 

9 G-1157-103504 SCREW, #10-32 X 1/2" LG PAN HD CROSS RECESS 6 

10 S-3199-00 BRACKET, ANGLE (P) 1 

11 G-1439-1070-S NUTSERT, 3/8-16 OPEN END 3 

12 G-1202-1070 STOPNUT, 3/8-16 ELASTIC 1 

13 N-2000-06-S NUT, #8 JIC X 37 DEG 1 

14 N-2020-03-S REDUCER, TUBE END 1 

15 G-1203-1070 JAMNUT, 3/8-16 ELASTIC 4 

16 V-1102 LABEL, MIL-PRF-5606 1 
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Parts List 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 

Item Part Number Description Qty 

1 4002-31 CONTACT, PIN (16AWG) 2 

2 EC-2098 RECEPTACLE, 2 PIN 1 

3 EC-2099 WEDGELOCK, 2 PIN 1 

4 G-1112-107010 BOLT, 38-16 X 1.0" SST HEX HD 4 

5 G-1502-1070R LOCKWASHER, 3/8 SST REGULAR 4 

6 G-1503-1070N FLATWASHER. 3/8 SST NARROW 4 

7 NVSP-34-007-CA HEADLIGHT, LED SQ 500 LUMEN 1 

8 S-3041-00 PANEL, MOTOR COVER 1 

9 S-3832 WINCH, GUARD eJP-10 1 

10 V-1050 LABEL, ISO ELECTRICAL SHOCK 1 
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Parts List Illustration 
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Parts List 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 

Item Part Number Description Qty 

1 Z-9240 ASSEMBLY, BATTERY BOX 1 

2 Z-9247 ASSEMBLY, CENTER CONTROL PANEL 1 

3 Z-9294 ASSEMBLY, BRAKE PEDAL 1 

4 EC-2965 CONTACTOR 1 

5 Z-9258 ASSEMBLY, MOTOR 1 

6 EC-2991 DC-DC CONVERTER 72/12 VDC 1 

7 S-2598-01 PLATE, BASE LIGHT 11 GA 2 

8 NVSP-34-007-CA HEADLIGHT, LED, SQUARE 500 LUMEN, ECCO E92007 4 

9 Z-9249 ASSEMBLY, STEERING 1 

10 S-3054-00 PLATE, COVER 1 

11 Z-9266 ASSEMBLY, CONTACTOR PANEL 1 

12 Z-8073 CRADLE, ASSEMBLY 1 

13 H-3616 MAT, PLATFORM 2 

14 Z-9283-01 ASSEMBLY, SEAT DRIVERS SIDE 1 

15 Z-9283-02 ASSEMBLY, SEAT DRIVERS SIDE 1 

16 U-1186 WHEEL, TIRE ASSEMBLY 2 

17 Z-9286 ASSEMBLY, SUPPORT BRACKET 3 

18 Z-9287 ASSY, SUPPORT BRACKET SHORT 3 

19 G-1503-1050N FLATWASHER. 1/4 SST NARROW 20 

20 G-1112-105006 BOLT, 1/4-20 X 3/4" LG SST HEX HD 9 

21 G-1112-105010 BOLT, 1/4-20 X 1.0" LG SST HEX HD 8 

22 G-1202-1050 STOPNUT, 1/4-20 ELASTIC 10 

23 G-1250-1020N FLATWASHER, #8 NARROW 4 

24 G-1250-1100N FLATWASHER, 5/8 NARROW 4 

25 G-1159-102006 SCREW, #8-32 X 3/4" LG. RD HEAD CROSS RECESS MACHINE 4 

26 G-1202-1020 STOPNUT, #8-32 ELASTIC 4 

27 R-2407 ROD, WINCH STRAP 1 

28 G-1202-1105 STOPNUT, 5/8-18 ELASTIC 2 

29 G-1420-110522 BOLT, 5/8-18 X 2-1/4" HEX HD GR 8 2 

30 R-2740 ROD, CRADLE 2 

31 JP-114 LINCH PIN 4 

32 G-1502-1050R LOCKWASHER, 1/4 SST REGULAR 8 

33 V-2651 LABEL, ELECTRICAL FAILURE WINCH 1 

34 Z-9289 ASSEMBLY, STROBE LIGHT 1 

35 EC-2993-09 ADAPTER, CONDUIT 1 

36 Z-9288 ASSEMBLY, FOOT PEDAL 1 

37 J-3881-01 PLATE, WINCH STRAP CLAMP 1 

38 Z-9295 ASSEMBLY, ELECTRICAL 1 

39 S-2597-00 PLATE, COVER 2 

40 EC-1176-09 LOCKNUT, CONDUIT 1 

41 Z-9502 ASSEMBLY, PUMP CONTROLLER 1 

42 G-1550 NUT, 5/8-18 TAPERED LUG 18 

43 EC-3056 PUMP MOTOR WIRING HARNESS 1 

44 EC-3055 HARNESS LAYOUT, EJP-12 1 

45 EC-3012 HARNESS, EJP10 DASH 1 

46 EC-3286 CONVERTER 72/24 VDC 1 

47 Z-10961 ASSEMBLY, FENDER CONTROLS 1 

48 EC-3304 CAN WIRE HARNESS 1 
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Parts List 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 

Item Part Number Description Qty 

1 EC-2992 MOTOR, HUB BRAKE ASSEMBLY 2 

3 G-1420-110520 BOLT, 5/8-18 X 2" HEX HD GR 8  16 
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Parts List 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 

Item Part Number Description Qty 

4 N-2001-03-S-B ELBOW, STR THD 2 

5 EC-2110 BATTERY, TERMINAL INSULATOR BLK 6 

6 N-3027 PORT BLEED ADAPTER 1 
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Parts List 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 

Item Part Number Description Qty 

1 S-3913-00 PLATE, FENDER SWITCHES (P) 1 

2 EC-2745 SWITCH, TOGGLE 3 POS (DPDT) 2 

3 EC-2826 LED, PANEL LAMP (GREEN) 1 

4 EC-2947 PUSH BUTTON, MOMENTARY 1 

5 G-1112-105006 BOLT, 1/4-20 X 3/4" LG SST HEX HD 4 

6 G-1502-1050R LOCKWASHER, 1/4 SST REGULAR 4 

7 G-1503-1050N FLATWASHER. 1/4 SST NARROW 4 

8 V-2858 LABEL, FENDER SWITCH 1 

9 EC-2993-01 ADAPTER, CONDUIT 1 

10 S-3913-00 PLATE, FENDER SWITCHES (P) 1 

11 EC-2745 SWITCH, TOGGLE 3 POS (DPDT) 2 
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Parts List 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 

Item Part Number Description Qty 

1 S-3040-00 BRACKET, RIGHT 1 

2 14132 SWITCH, E-STOP 1 

3 14142 FLANGE, LATCH 1 

4 14144 BLOCK, CONTACT (RED) 1 

5 G-1439-1050-S NUTSERT, 1/4-20 OPEN END 4 

6 EC-1950-01 LEGEND PLATE, E-STOP 1 
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Parts List 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 

Item Part Number Description Qty 

1 G-1503-1050N FLATWASHER. 1/4 SST NARROW 11 

2 G-1502-1050R LOCKWASHER, 1/4 SST REGULAR 6 

3 EC-2985 MODIFIED, PEDAL FOOT EC-2961 1 

4 G-1112-105010 BOLT, 1/4-20 X 1.0" LG SST HEX HD 8 

5 g-1202-1050 STOPNUT, 1/4-20 ELASTIC 2 

6 J-6184-01 PANEL, BRAKE 1 

7 H-1721-01 CLAMP, ELECTRICAL 1 
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Parts List 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 

 

Item Part Number Description Qty 

1 Z-6322-01 WELDMENT, CRADLE ASSEMBLY STOP Ref 

2 Z-6336 WELDMENT, CRADLE ASSEMBLY Ref 

3 Z-6508 WELDMENT, CRADLE PLATE Ref 

4 J-3867 PLATE, MOVABLE SIDE Ref 

5 Z-6509 WELDMENT, NOSE SHOE Ref 

7 G-1112-109016 BOLT, ½ - 13 HH SS 4 

8 G-1250-1090N FLATWASHER, ½ NARROW 8 

9 G-1202-1090 ESN, ½ - 13 4 

10 H-3689 BEARING, FLANGE 1 ¼ ID 1 ½ OD X 1 2 

11 JP-115 PLUNGER, INDEXING 1 
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Parts List Illustration 
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Parts List 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 

Item Part Number Description Qty 

1 S-3025-01 CONSOLE, CENTER TOP 1 

2 S-3024-01 CONSOLE CENTER BASE 1 

3 EC-2745 SWITCH, TOGGLE 3 POS (DPDT) 2 

4 EC-2931 SWITCH, 6 POSTION 1 

5 EC-2693 LAMP, PANEL LED 1 

6 EC-2746 SWITCH, TOGGLE 2 POS (SPST) 1 

7 EC-2747 SWITCH, TOGGLE 2 POS (DPST) 1 

8 14132 SWITCH, E-STOP 1 

9 14133 SWITCH, IDLR/RUN 1 

10 EC-2740 SWITCH, 3 POSTIVE SPRING R/L 1 

11 EC-2741 SWITCH, 3 POS MAINT W/LEVE 1 

12 V-2668 LABEL, CONTROL PANEL 1 

13 14143 BLOCK, CONTACT (GREEN) 3 

14 G-1658-04 WASHER W NEOPRENE #10 17 

15 G-1476-103106 SCREW, #10-32 X 3/4" LG. SST SOC BUTT. HD CAP 17 

16 G-1439-1035-S NUTSERT, 1/4-20 OPEN END 17 

17 S-3055-01 PLATE, COVER 1 

18 14144 BLOCK, CONTACT (RED) 5 

19 14142 FLANGE, LATCH 4 

20 XL00-10-001-CAP STATUS, DISPLAY 1 

21 EC-2932 KNOB 1 

22 EC-2744 SEAL, TOGGLE SWITCH 4 
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Parts List 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 

Item Part Number Description Qty 

1 J-6388-00 DIVIDER, BOLT-IN CONTACTOR 1 

2 EC-2987 CONNECTOR 600 AMP 12-800 VDC 1 

3 EC-2988 48V CONTACTOR 3 

4 EC-3005 350A DUAL POLE SPRING & HOUSING 2 

5 Z-9002 ASSEMBLY, BUSS BAR 5 PLCS 1 

6 EC-1618 FUSE BLOCK, ANL LIMITERS 3 

7 EC-2999 COPPER BUSBAR 1 

8 EC-1619-04 FUSE, LOW VOLATAGE LIMITER (60 AMP) 1 

9 EC-1619-18 FUSE, LOW VOLTAGE LIMITER (400 AMP) 2 

10 EC-2997 CABLE, FLEX BRAIDED 1 

11 EC-2998 FLEXIBLE BRAIDED CABLE 2 

12 G-1250-1050N FLATWASHER. 1/4 NARROW 2 

13 G-1100-105016 BOLT, 1/4-20 X 1-3/4" LG HEX HD GR 5 4 

14 G-1202-1050 STOPNUT, 1/4-20 ELASTIC 4 

15 G-1250-1030N FLATWASHER. #10 NARROW 6 

16 G-1152-103710 SCREW, #10-32 X 1.0" LG SOCKET FLAT HD CAP 6 

17 G-1202-1035 STOPNUT, #10-32 ELASTIC 6 

18 G-1100-105004 BOLT, 1/4-20 X 1/2" LG. HEX HD GR 5 8 

19 H-3875 STANDOFF FEMALE 1/4-20 X 3.5 LG 4 

20 G-1503-1030N FLATWASHER. #10 SST NARROW 12 

21 G-1476-103110 SCREW, #10-32 X 1.0" LG. SST SOC BUTT. HD CAP 6 

22 G-1501-1031 STOPNUT, #10-32 SST ELASTIC 6 

23 G-1100-106014 BOLT, 5/16-18 X 1-1/2" LG. HEX HD GR 5 4 

24 TR377-03-000.75 TBG, SST .50OD -.49W 4 

25 G-1503-1090N FLATWASHER. 1/2 SST NARROW 2 

26 G-1502-1090R LOCKWASHER, 1/2 SST REGULAR 1 

27 G-1112-109014 BOLT, 1/2-13 X .1-1/2" SST HEX HD 1 

28 G-1202-1090 STOPNUT, 1/2-13 ELASTIC 1 

29 G-1503-1060N FLATWASHER. 5/16 SST NARROW 8 

30 G-1502-1060R LOCKWASHER, 5/16 SST REGULAR 5 

31 G-1112-106010 BOLT, 5/16-18 X 1.0" LG. SST HEX HD 1 

32 G-1202-1060 STOPNUT, 5/16-18 ELASTIC 1 

33 S-3067 COVER, ELECTRICAL 1 

34 V-1050 LABEL, ISO ELECTRICAL SHOCK 1 

35 EC-2110 BATTERY, TERMINAL INSULATOR BLK 1 

36 G-1658-13 WASHER W NEOPRENE 1/4" 4 

37 H-3698 CONNECTOR, HANDLE 1 

38 H-3712 CONNECTOR, MAUNAL RELEASED 1 

39 G-1503-1050N FLATWASHER. 1/4 SST NARROW 4 

40 G-1502-1050R LOCKWASHER, 1/4 SST REGULAR 4 

41 EC-3000-01 POWER CABLE - SIZE 2/0 REF 

42 EC-3000-02 POWER CABLE - SIZE 2/0 REF 

43 EC-3000-03 POWER CABLE - SIZE 2/0 REF 
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Parts List 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 

Item Part Number Description Qty 

44 EC-3000-04 POWER CABLE - SIZE 2/0 REF 

45 EC-3000-05 POWER CABLE - SIZE 2/0 REF 

46 EC-3000-06 POWER CABLE - SIZE 2/0 REF 

47 EC-3000-13 POWER CABLE - SIZE 6 REF 

48 EC-3000-14 POWER CABLE - SIZE 6 REF 

49 EC-3000-16 POWER CABLE - SIZE 6 REF 

50 EC-3000-18 POWER CABLE - SIZE 6 REF 
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Parts List 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 

Item Part Number Description Qty 

1 13070 ANCHOR DINRAIL END 2 

2 EC-2555 TERMINAL, BLOCK FUSE 6 

3 S-3073-01 SHELF 1 

4 EC-1895-008.00 RAIL, DIN 1 

5 G-1439-1035-S NUTSERT, #10-32 OPEN END 2 

6 EC-2948 JUMPER, ADJACENT NOMINAL 3 

7 G-1503-1050N FLATWASHER. 1/4 SST NARROW 14 

8 G-1503-1030N FLATWASHER. #10 SST NARROW 2 

9 G-1502-1050R LOCKWASHER, 1/4 SST REGULAR 6 

10 G-1112-105006 BOLT, 1/4-20 X 3/4" LG SST HEX HD 10 

11 G-1497-103106 SCREW, #10-24 X 3/4" LG. SST PAN HD CROSS RECESS 2 

12 EC-2690 RELAY, TIME DELAY ON 1 

13 EC-3073 FUSE, RELAY BOX 1 

14 G-1202-1050 STOPNUT, 1/4-20 ELASTIC 4 

15 EC-2113-2.00 FUSE, 2 AMP FAST ACTING 1 

16 EC-2113-7.00 FUSE, 7 AMP FAST ACTING 5 

17 EC-2685 PLATE, END FUSE HOLDER 1 
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Parts List 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 

Item Part Number Description Qty 

1 JP-118 STOBE, LIGHT 1 

2 JP-166 COVER, STROBE LIGHT 1 

3 G-1497-102004 SCREW, #8-32 X 1/2" LG SST RD PH  3 
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Parts List 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 

Item Part Number Description Qty 

1 JP-227 SEAT 1 

2 JP-228 ARM REST 1 

3 G-1503-1060N FLATWASHER. 5/16 SST NARROW 4 

4 G-1503-1080N FLATWASHER. 7/16 SST NARROW 3 

5 G-1501-1060 STOPNUT, 5/16-18 SST ELASTIC 4 

6 G-1100-108510 BOLT, 7/16-20 X 1.0" HEX HD GR 5 3 

7 JP-229 REEL, SEAT BELT 1 
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Parts List 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 

Item Part Number Description Qty 

1 EC-2766 FOOT, PEDAL 1 

2 G-1503-1060N FLATWASHER. 5/16 SST NARROW 4 

3 G-1112-106012 BOLT, 5/16-18 X 1-1/4" LG. SST HEX HD 2 

4 G-1202-1060 STOPNUT, 5/16-18 ELASTIC 4 
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Parts List 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 

Item Part Number Description Qty 

1 Z-9238 P3 WELDMENT, STEERING SUBFRAME REF 

2 Z-6716-00 WELDMENT, BOTTOM STEERING PLATE REF 

3 N-2001-35-S-B ELBOW, STR. THD. (6-4) 2 

4 HC-2372 ACTUATOR, ROTARY 1 

5 EC-2996 SENSOR, ROTARY HALL-EFFECT 1 

6 J-6536 PLATE, SENSOR ARM 1 

7 R-3142 EXTENSION, ROD 1 

8 R-3141 ADAPTOR, ROD 1 

9 Z-9272-00 WELDMENT, STEERING COWL REF 

10 R-2319 SPACER, STEERING 1 

11 H-3067 STEERING, COLUMN 1 

12 H-3068 STEERING, WHEEL 1 

13 N-2001-09-S-B ELBOW, STR. THD. (6-8) 2 

14 N-2020-03-S REDUCER, TUBE, END 2 

15 N-2000-06-S NUT, 37 DEG FLARE 2 

16 N-2706-03-S-B ELBOW, LONG STR. THD. 2 

17 HC-2371 STEERING, VALVE 1 

18 J-6387 BLOCK, HOSE ROUTING 1 

19 S-2695-01 HINGE, SPACER 1 

20 G-1420-106040 BOLT, 5/16-18 X 4" LG. HEX HD GR 8 2 

21 G-1503-1060N FLATWASHER. 5/16 SST NARROW 4 

22 G-1202-1060 STOPNUT, 5/16-18 ELASTIC 2 

23 G-1100-105014 BOLT, 1/4-20 X 1-1/2" LG HEX HD GR 5 4 

24 J-4185-01 LINK, REAR 4 

25 Z-9058 ASSEMBLY, SUSPENSION 1 

26 JP-242 BUMPER, GUARDS, STEER COWL 2 

27 G-1250-1070N FLATWASHER. 3/8 NARROW 8 

28 G-1100-107012 BOLT, 3/8-16 X 1-1/4" HEX HD GR 5 2 

29 G-1202-1070 STOPNUT, 3/8-16 ELASTIC 2 

30 G-1251-1090R LOCKWASHER, 1/2 REGULAR 24 

31 G-1100-109012 BOLT, 1/2-13 X 1-1/4" HEX HD GR 5 24 

32 G-1251-1070R LOCKWASHER, 3/8 REGULAR 4 

33 G-1100-107030 BOLT, 3/8-16 X 3.0" HEX HD GR 5 4 

34 G-1250-1060N FLATWASHER. 5/16 NARROW 4 

35 G-1100-106514 BOLT, 5/16-24 X 1-1/2" LG. HEX HD GR 5 1 

36 G-1100-106520 BOLT, 5/16-24 X 2" LG. HEX HD GR 5 1 

37 G-1202-1065 STOPNUT, 5/16-24 ELASTIC 2 

38 G-1503-1030N FLATWASHER. #10 SST NARROW 8 

39 G-1202-1035 STOPNUT, #10-32 ELASTIC 2 

40 G-1129 BOLT, SHACKLE 6 

41 G-1240 NUT, SHACKLE 6 

42 G-1476-103116 SCREW, #10-32 X 1-3/4" LG. SST SOC BUTT. HD CAP 2 

43 G-1497-103106 SCREW, #10-24 X 3/4" LG. SST PAN HD CROSS RECESS 4 
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Parts List 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 

Item Part Number Description Qty 

44 G-1698 10-24 x 1/4" HEX DRIVE CONE PT. GRD 18-8 SS 1 

45 U-1128 WHEEL, SOLID 2 

46 H-4116 SET SCREW, CUP POINT 2 

47 H-3069 NUT, STEERING WHEEL 1 

48 EC-2040 BUTTON, HORN 1 

49 JP-271 LEVER, STEERING COWL LIFT 1 

50 G-1476-103104 SCREW, #10-32 X 1/2" LG. SST SOC BUTT. HD CAP 2 

51 H-3665 CYLINDER, GAS 1 

52 V-2247 LABEL, DRIVING OPERATION 1 

53 V-2674 LABEL, DASH PANEL TRONAIR 1 

54 JP-126 FRONT WHEEL HUB NUTS 10 

55 G-1152-103703 Screw, 10 – 32 x 3/8 LG 4 
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Parts List 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 

 

Item Part Number Description Qty 

1 S-3043-01 BRACKET, LONG 1 

2 G-1503-1050N FLATWASHER. 1/4 SST NARROW 4 

3 G-1502-1050R LOCKWASHER, 1/4 SST REGULAR 4 

4 G-1440-1050-S NUTSERT, 1/4-20 OPEN END 7 

5 G-1112-105010 BOLT, 1/4-20 X 1.0" LG SST HEX HD 4 
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Parts List 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 

 

Item Part Number Description Qty 

1 S-3044-01 BRACKET, LONG 1 

2 G-1440-1050-S NUTSERT, 1/4-20 OPEN END 4 

3 G-1503-1050N FLATWASHER. 1/4 SST NARROW 2 

4 G-1502-1050R LOCKWASHER, 1/4 SST REGULAR 2 

5 G-1112-105010 BOLT, 1/4-20 X 1.0" LG SST HEX HD 2 
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Parts List 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 

Item Part Number Description Qty 

1 Z-9238-01 WELDMENT, eJP-10 -1 

2 Z-9239 ASSEMBLY, CONTROLLER 1 

3 Z-9282 ASSY, WINCH ROLLER 4 IN WIDE 1 

4 JP-236 BRACKET BRACKET 4 

5 Z-9264 ASSEMBLY, LED RED MARKER 2 

6 Z-9265 ASSEMBLY, LED AMBER MARKER 4 

7 G-1503-1070N FLATWASHER. 3/8 SST NARROW 16 

8 G-1503-1050N FLATWASHER. 1/4 SST NARROW 11 

9 G-1112-107030 BOLT, 38-16 X 3.0" SST HEX HD 8 

10 G-1202-1070 STOPNUT, 3/8-16 ELASTIC 2 

11 G-1476-103106 SCREW, #10-32 X 3/4" LG. SST SOC BUTT. HD CAP 8 

12 G-1202-1035 STOPNUT, #10-32 ELASTIC 8 

13 Z-9277 ASSEMBLY, BATTERY STOP 2 

14 G-1502-1050R LOCKWASHER, 1/4 SST REGULAR 11 

15 G-1112-105006 BOLT, 1/4-20 X 3/4" LG SST HEX HD 6 

16 Z-9280 ASSEMBLY, BATTERY BRACKET 2 

17 Z-9281 ASSEMBLY, CONSOLE COVER 1 

18 JP-213 BATTERY 12 

19 EC-2110 BATTERY, TERMINAL INSULATOR 24 

20 Z-9297-00 WELDMENT, BACKREST (P) 1 

21 A-RTT12-00052 ELECTRICAL HORN 1 

22 EC-3000 KIT, POWER CABLES 1 

23 EC-3009 KIT, BATTERY CABELS 1 

24 G-1207-1070 NUT, 3/8-16 JAM 6 

25 J-6380-01 SUPPORT, COVER GUARD (P) 2 

26 H-1721-02 CLAMP, ELECTRICAL 1 

27 G-1112-105004 BOLT, 1/4-20 X 1/2" LG. SST HEX HD 5 

28 S-3221-00 GUARD, WEATHER (P) 2 

29 Z-9576 ASSEMBLY, BATTERIES STOP 2 

30 Z-9820 ASSEMBLY, HYD PUMP 1 
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Parts List 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 

 

Item Part Number Description Qty 

1 EC-3108 ASSEMBLY, PUMP MOTOR 1 

2 G-1503-1060N FLATWASHER. 5/16 SST NARROW 8 

3 G-1112-106010 BOLT, 5/16-18 X 1.0" LG. SST HEX HD 4 

4 G-1202-1060 STOPNUT, 5/16-18 ELASTIC 4 

5 N-3054-06M14-SB 37 FLARE ADAPTOR, METER M14X1.5 1 

6 EC-2865 BATTERY, TERMINAL INSULATOR 3 

7 N-3054-08M18-SB CONNECTOR, STR THD 1 

8 N-2002-05-S ELBOW, SWIVEL NUT 1 
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Parts List 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 

Item Part Number Description Qty 

1 J-6374-01 PANEL, CONSOLE TOP (P) 1 
2 V-2191 LABEL, CAUTION HAND/FEET 1 
3 V-2553 LABEL, E-STOP 1 
4 G-1503-1050N FLATWASHER. 1/4 SST NARROW 10 
5 G-1502-1050R LOCKWASHER, 1/4 SST REGULAR 10 
6 G-1112-105010 BOLT, 1/4-20 X 1.0" LG SST HEX HD 10 
7 V-1001 LABEL, MADE IN USA 1 
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Parts List 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 

Item Part Number Description Qty 

1 JP-234 FAIRLEAD, ROLLER 1 

2 G-1503-1090N FLATWASHER. 1/2 SST NARROW 4 

3 G-1420-109513 BOLT, 1/2-20 X 1-3/8" HEX HD GR 5 2 

4 G-1202-1095 STOPNUT, 1/2-20 ELASTIC 2 
 



eJP-10, eJP-10SP 
Electric Towbarless Tug 

 

04/2024 | Rev. 05 Page | 84 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page left blank intentionally. 
 
 



eJP-10, eJP-10SP 
Electric Towbarless Tug 

 

04/2024 | Rev. 05 Page | 85 

Parts List Illustration 
 



eJP-10, eJP-10SP 
Electric Towbarless Tug 

 

04/2024 | Rev. 05 Page | 86 

 

Parts List 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 

Item Part Number Description Qty 

1 NVSP-34-001-CA SIDE INDICATOR LIGHT, RED 1 

2 S-3052-00 PANEL, MARKER 1 

3 G-1503-1050N FLATWASHER. 1/4 SST NARROW 2 

4 G-1503-1020N FLATWASHER. #8 SST NARROW 2 

5 G-1502-1050R LOCKWASHER, 1/4 SST REGULAR 2 

6 G-1112-105010 BOLT, 1/4-20 X 1.0" LG SST HEX HD 2 

7 G-1476-102006 SCREW, #8-32 X 3/4" LG. SST SOC BUTT. HD CAP 2 

8 G-1202-1020 STOPNUT, #8-32 ELASTIC 2 
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Parts List 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 

Item Part Number Description Qty 

1 A-EXL16-0490-1 SIDE INDICATOR LIGHT, AMBER 1 

2 S-3052-00 PANEL, MARKER 1 

3 G-1503-1050N FLATWASHER. 1/4 SST NARROW 2 

4 G-1503-1020N FLATWASHER. #8 SST NARROW 2 

5 G-1502-1050R LOCKWASHER, 1/4 SST REGULAR 2 

6 G-1112-105010 BOLT, 1/4-20 X 1.0" LG SST HEX HD 2 

7 G-1476-102006 SCREW, #8-32 X 3/4" LG. SST SOC BUTT. HD CAP 2 

8 G-1202-1020 STOPNUT, #8-32 ELASTIC 2 
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Parts List 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 

Item Part Number Description Qty 

1 J-6367 PANEL, HEAT SINK 1 

2 EC-2986 CONTROLLER 2 

3 G-1502-1050R LOCKWASHER, 1/4 SST REGULAR 8 

4 G-1503-1070N FLATWASHER. 3/8 SST NARROW 8 

5 G-1420-105012 BOLT, 1/4-20 X 1-1/4" LG HEX HD GR 8 8 

6 G-1112-107014 BOLT, 38-16 X 1-1/2" SST HEX HD 4 

7 G-1502-1060R LOCKWASHER, 5/16 SST REGULAR 10 

8 G-1114-080016 BOLT M8-1.25 X 16mm LG. CLASS 8.8 10 

9 G-1202-1070 STOPNUT, 3/8-16 ELASTIC 4 

10 EC-2110 BATTERY, TERMINAL INSULATOR BLK 10 
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Parts List 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 

Item Part Number Description Qty 

1 S-3058-01 BRACKET, BATTERY STOP 1 

2 G-1503-1090N FLATWASHER. 1/2 SST NARROW 8 

3 G-1112-109013 BOLT, 1/2-13 X 1-3/8" SST HEX HD 4 

4 G-1202-1090 STOPNUT, 1/2-13 ELASTIC 4 
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Parts List 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 

Item Part Number Description Qty 

1 TS-2678 TUBE, BATTERY STOP 1 

2 G-1503-1060N FLATWASHER. 5/16 SST NARROW 2 

3 G-1502-1060R LOCKWASHER, 5/16 SST REGULAR 2 

4 G-1112-106006 BOLT, 5/16 X 3/4 H.H. S.S. 2 
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Parts List 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 

Item Part Number Description Qty 

1 TS-2679 TUBE, BATTERY STOP 1 

2 G-1503-1060N FLATWASHER. 5/16 SST NARROW 2 

3 G-1502-1060R LOCKWASHER, 5/16 SST REGULAR 2 

4 G-1112-106006 BOLT, 5/16 X 3/4 H.H. S.S. 2 
 
 



 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

APPENDIX I 
 

Wiring Diagram 
INS-2441 
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B1

B3

TO C76 DIODETO C76 DIODE
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S
E
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S
H
E
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T
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F
O
R

C
H
A
N
G
E
S

B
G
A
M

K
J
Y

0
7
-
3
0
-
2
0
2
0

FUSE JUMPERS

CON1

FU5

7.5 AMP

FU4

10 AMP

7.5 AMP

7.5 AMP

FU3

FU2

CURTIS 1238E MASTER KSI  (M-J1-1)

CURTIS 1238E SLAVE KSI (S-J1-1) DIRECT

DIRECT

72VDC

LINE 1

LINE 2

LINE 3

LINE 4

LINE 5

LINE 6

LINE 7

LINE 8

LINE 9

LINE 10

LINE 11

LINE 12

LINE 13

LINE 14

LINE 15

LINE 16

LINE 17

LINE 18

LINE 19

LINE 20

LINE 21

LINE 22

LINE 23

LINE 24

LINE 25

LINE 26

LINE 27

LINE 28

LINE 29

LINE 30

LINE 31

LINE 32

LINE 33

LINE 34

LINE 35

LINE 36

LINE 37

LINE 38

LINE 39

CONTINUED ON PAGE 2

B-

CURTIS 1232E PUMP CONTROLLER (P-J1-1)

LINE 0

KS1

KEY OFF/ON

1 2

E-STOP DRIVER
ES1 (24V CONTACT)

1 2

ES2

1 2

K2
+

E-STOP FENDER

KEY
MOMENTARY ON

3 4

KS2

+
K1

KEY SWITCH

MEMORY CIRCUIT

24V CONTROL 

CIRCUIT RELAY

K3
+

12V LIGHTING

CIRCUIT RELAY

10 AMP 72V/24V DC/DC CONVERTER

12.5 AMPS OUT AT 24VDC

SW60

72V SUPPLY

72VDC MAIN CONTACTOR

CON2 (24VDC COIL)

72VDC SWITCHED BUS

LOCATION C24

#6 CABLE

FLEX STRAP

REVERSE
3 4

FORWARD

3 4
FORWARD TO MASTER SWITCH 7 (M-J1-22)

REVERSE TO MASTER SWITCH 8 (M-J1-33)

REV

1

2

3

RS1 FENDER (CRADLE UP)

RS2 FENDER (CRADLE DOWN)

3

2

SV1 ON DELAY TIMER

WAS SV7 (WINCH CHECK VALVE

BY-PASS TO RV1) CLOSED WHEN OFF

SV1

A2

RS3 FENDER (WINCH IN)

RS4 FENDER (WINCH OUT)

OUTPUT (POS)

SLAVE INPUT SWITCH 3 (S-J1-9 )

SLAVE INPUT SWITCH 4 (S-J1-10 )

SLAVE INPUT SWITCH 5 (S-J1-11)

SLAVE INPUT SWITCH 6 (S-J1-12)

MASTER OUTPUT DRIVER 6 (M-J1-19) AT 0 VDC

DUAL WHEEL

SW6

1 2

1 2

SEAT SWITCH

SW3

MASTER SWITCH 4 (M-J1-10)

LIMITS SPEED WHEN SW3 IS OPEN

SLAVE INPUT SWITCH 16 (S-J1-14 )

C22-5A (YEL 18 GA)

1

E-STOP DRIVER

1 2

NEG. BUS

FU6

72VDC SUPPLY

CONTACTOR (SW60)

LINE 40

KSI COIL RETURN (M-J1-13) DRIVER 1 (M-J1-6) ( 66%)

LINE 41

(KS3, 72V CONTACT

1 2

KEY OFF/ON

72VDC
INPUT BUS
FROM B+

+ 72VDC

UNSWITCHED

LOCATION 

C23

 (ES1, 72V CONTACT)

FUSE BLOCK

LOCATION 

C22

C22-5B (PNK 18 GA)

C22-6A (YEL 18 GA)

C22-6B (RED 18 GA)

CON 1

LOCATION 

C18

C17-2 (WHT 18 GA) 

24V DC-DC LOCATION C16

12V DC-DC LOCATION C25

C16-GB (BLK 18 GA) 

7.5 AMP

FU1

FUSE JUMPER

C22-1B (PNK 18 GA)

72V/12V DC/DC CONVERTER

25 AMPS OUT AT 12VDC

FUSE JUMPER

FUSE BLOCK

LOCATION 

C22

C22-2B (PNK 18 GA)

FUSE JUMPER

C2-1 (PNK 18 GA)

C22-1A (RED 12 GA)

C1-1 (PNK 18 GA)

LOCATION 

C15

C
1
0
-
1
7
 
(
L
B
L
 
1
8
 
G
A
)

LOCATION 

C10-17/D1-17

LOCATION 

D16

D1-17 (LBL 18 GA) D16-2 (GRY 18 GA) D1-18B (BRN 18 GA)

LOCATION 

D17

D1-18C (BRN 18 GA) D1-19 (YEL 18 GA)

LOCATION 

D17

C10-18 (BRN 18 GA)

LOCATION 

C10-19/D1-19

CON2
24VDC COIL FOR 

72V MAIN CONTACTOR

PIN 2 PIN 1

C12-1A (RED 18 GA)

2 AMP

2F02

LOCATION 

C10-18/D1-18

C54-3 (WHT 18 GA)

LOCATION 

C54 (B-)C2-10D (PUR 18 GA)

LOCATION 

C75

LOCATION 

C76

C2-10C (PUR 18 GA)LOCATION 

C12

C2-10A (PUR 18 GA)

LOCATION 

C68

LOCATION 

C2-10

RS1 PANEL (CRADLE UP)

3

2

1

3

1

2

RS3 PANEL (WINCH IN)

RS4 PANEL (WINCH OUT)

C67-2B (RED 18 GA)

LOCATION 

C67

C67-2C (RED 18 GA)

C2-12A (BRN 18 GA)

C2-11A (LBL 18 GA)

RS2 PANEL (CRADLE DOWN)

P4 (RED 18 GA)

D1-7 (LBL 18 GA)

D1-8 (BRN 18 GA)

LOCATION 

D5

LOCATION 

C2-11

LOCATION 

C2-12

LOCATION 

C2-9

LOCATION 

C2-10

P3 (RED 18 GA)

D1-5 (LGR 18 GA)

D1-6 (PUR 18 GA)

LOCATION 

D4

LOCATION 

D12-3

(FUSED AT 2F08)

2 AMP

2F06

LOCATION 

D12-4

(FUSED AT 2F08)

LOCATION 

C2-9

LOCATION 

C2-12

LOCATION 

C2-11

D1-3 (BLU 18 GA)

D1-4 (GRN 18 GA)

C12-1C (RED 18 GA)

C12-1B (RED 18 GA)

C1-19 (TAN 18 GA)

LOCATION 

C1-19

LOCATION 

D17

LOCATION 

C1-1

LOCATION 

C2-1

LOCATION 

C50-1 / P5-1

FLEX STRAP

OR 2/0 CABLE
LOCATION C84

CONNECTOR 3E (BLACK)

SLAVE CONTACTOR

(48VDC COIL)

X1 +(RED)

CON4

MASTER CONTACTOR

(48VDC COIL)

CON3

KSI COIL RETURN (S-J1-13) DRIVER 1 (S-J1-6) ( 66%)

MASTER SWITCH 1(M-J1-24)

(TRACTION MOTOR AMPERAGE LIMITS)

AC1

RESISTOR ASSEMMBLY

1

LOCATION 

D12-5

 (FUSED AT 2F08) P5 (RED 18 GA)

G4 (BLK 18 GA)

D1-9  (YEL 18 GA)

LOCATION 

D1-9/C10-9

LOCATION 

D2

LOCATION 

D3

LOCATION 

C1-22

LOCATION 

C1-33

LOCATION 

D12-7

 (FUSED AT 2F08) P7 (RED 18 GA)

LOCATION D8

D1-10 (TAN 18 GA)

LOCATION 

D1-10/C10-10

LOCATION C84

B- COMMON BUS

INTERNAL CONNECTION

C81-1 (RED 18 GA) C1-10 (WHT 18 GA)

LOCATION C81

LOCATION 

C1-10

30

K2

87 LOCATION C84

INTERNAL CONNECTION 

TO +24VDC FUSE BUS

LOCATION 

C21

C21-1 (WHT 18 GA)C21-2 (RED 18 GA)

2 AMP

2F09

D1-27 (PNK 18 GA)

LOCATION 

C10-27/D1-27D17

(1B) (2B) D17-72 (RED 18 GA) (1B) (2B)

LOCATION 

D16

C18-CP (GRN 18 GA) C18-CP (GRN 18 GA)

LOCATION 

D1-28/C10-28

LOCATION 

C18

C+ C-

A(+) B

LOCATION 

C1-13

LOCATION 

C2-13

C1-13 (GRN 18 GA)

C2-13 (LGR 18 GA)

LOCATION 

C5

LOCATION 

C78

C1-6 (YEL 18 GA)

C2-6 (TAN 18 GA)

LOCATION 

C1-6

LOCATION 

C2-6

LOCATION C84

INTERNAL 24V BUS

C16-GC (BLK 14 GA) C16-GA (BLK 14 GA) 

C16-1 (BLU 14 GA) 

C15-1 (BLU 18 GA) (1A) (2A) (1A) (2A) D1-18A (BRN 18 GA)
86

86

86

85

85

85

LOCATION C20

C10-19 (YEL 18 GA)

LOCATION 

D1-3/C10-3

LOCATION 

D1-4/C10-4

C1-22 (BLU 18 GA)

C1-33 (GRN 18 GA)

LOCATION 

D1-7/C10-7

LOCATION 

D1-8/C10-8

LOCATION 

D1-5/C10-5

LOCATION 

D1-6/C10-6

C2-11A (LBL 18 GA)

C2-12A (BRN 18 GA)

C2-9A (LGR 18 GA)

C2-10A (PUR 18 GA)

SLAVE INPUT SWITCH 5 (S-J1-11)

SLAVE INPUT SWITCH 6 (S-J1-12)

SLAVE INPUT SWITCH 3 (S-J1-9)

SLAVE INPUT SWITCH 4 (S-J1-10)

LOCATION 

D11-4

LOCATION 

D6-2
C1-24  (YEL 18 GA)

LOCATION 

C1-24

C2-14 (TAN 18 GA)

LOCATION 

C2-14

2 3

PARKING BRAKE RELEASE FOR WINCHING TUG UNDER AIRCRAFT

MASTER INPUT SWITCH 6 (M-J1-12)

LOCATION 

C77

C1-12 (BLK 18 GA)

LOCATION 

C1-12C67-2D (RED 18 GA)

C67-2A (RED 18 GA)

C2-9A (LGR 18 GA)

C2-10E (PUR 18 GA) 

C10-1 (PNK 18 GA)

2F08

2 AMP

LOCATION 

D12-1
D1-1 (PNK 18 GA)

LOCATION 

C10-1/D1-1

FOR 24VDC DASH LOGIC

PIN 1 SYSTEM PRESSURE SWITCH

(PROGAMMABLE)

PRESSURE SENSOR FOR WINCH

(PROGAMMABLE)

PIN 3

PS1

PS2

PIN 4

PIN 2

PRESSURE SWITCH 24VDC OUT TO MASTER SWITCH 5 (M-J1-11)

PRESSURE SENSOR 10VDC VARIABLE OUTPUT TO SLAVE SWITCH 1 (S-J1-24)

C8-1C (RED 18 GA)

PIN 1 PIN 3

LOCATION C9

LOCATION C8

C8-3A (BLK 18 GA)

C1-11 (ORG 18 GA)

LOCATION 

C1-11

LOCATION 

C2-24

C2-24 (WHT 18 GA)

2 AMP

2F07

LOCATION 

C51

BUILT IN

ECONOMIZER

C25-GA (BLK 12 GA) 

C25-1 (RED 12 GA) 

C25-GC (BLK 12 GA) 

C25-GB (BLK 18 GA) 

+ +

--

+
-

-
+

X1 +(RED)

X2- (BLACK)

X2- (BLACK)

LOCATION 

C21

87

K1

30

24F1

10 AMP

24F2

2 AMP

2F11

2 AMP

18A1

15

LOCATION 

C84 STUD 8S

LOCATION C84

CONNECTOR 3D (BLACK)

LOCATION C84

CONNECTOR 11D (GREEN)

LOCATION 

C84 STUD 6S

LOCATION C84

CONNECTOR 9F (BLUE)
LOCATION C84

CONNECTOR 9E (BLUE)

LOCATION C84

CONNECTOR 9B (BLUE)

(C2-11B LBL 18 GA)

(C2-11C LBL 18 GA)

(C2-12C BRN 18 GA)

(C2-12B BRN 18 GA)

(C2-9C LGR 18 GA)

TO C76 DIODE

(C2-9B LGR 18 GA)

SP4

LOCATION C84

CONNECTOR 10C (YELLOW)

LOCATION C84

CONNECTOR 9H (BLUE)

LOCATION C84

CONNECTOR 9C (BLUE)

LOCATION C84

CONNECTOR 10D (YELLOW)
LOCATION C84

CONNECTOR 10B (YELLOW)

LOCATION C84

CONNECTOR 11H (GREEN)

LOCATION C84

CONNECTOR 10E (YELLOW)

C8-1B (RED 18 GA)

C8-1A (RED 18 GA) C8-3B (BLK 18 GA)

C8-3C (BLK 18 GA)

LOCATION C84

CONNECTOR 10G (YELLOW)

NOTE:

CIRCUITS INTERNAL TO THE FUSE BLOCK ARE GREEN.

CONNECTIONS TO THE FUSE BLOCK ARE RED TEXT.

P1- (PNK 18 GA)

CON5 PUMP CONTACTOR

(48VDC COIL)

X1 +(RED) X2- (BLACK)P1-13 (LGR 18 GA)

KSI COIL RETURN (P-J1-13)

LOCATION 

P1-13 P1-6 (TAN 18 GA)

DRIVER 1 (P-J1-6) ( 66%)

LOCATION 

P1-6

BACKUP ALARM

BACKUP ALARM (OPTION)D1-12 (BRN 18 GA)J
U
M
P
E
R
 
(
R
E
D
 
1
8
 
G
A
)

A
D
D
 
F
O
R
 
O
P
T
I
O
N

C10-12-A (BRN 18 GA)

SP4

LOCATION 

D23

LOCATION 

D1-12/C10-12

LOCATION

C86-1

LS1

LOCATION 

C85 (eJP-12 ONLY)

21 22

FOR eJP-10,

CONNECT WIRE

C22-5B TO C10-27

C10-27 (BRN 18 GA)

C
1
5
-
2
 
(
B
L
U
 
1
8
 
G
A
)

C87-L

C87-K

P6 (RED 18 GA)D1-1 (PINK 18 GA)

LOCATION 

D12

P2 (RED 18 GA)

C10-12-B (BRN 18 GA)

C10-12-C (BRN 18 GA)

LOCATION

C87-J

C2-12B (BRN 18 GA)

C2-9B (LGR 18 GA

C2-10B (PUR 18 GA)

C2-11B (LBL 18 GA)

C2-11C (LBL 18 GA)

C2-12C (BRN 18 GA)

C2-9C (LGR 18 GA)

(C2-10E PUR 18 GA)

SP35

(SP20)

CONTACT ON LINE 15

CONTACT ON LINE 63

LOCATION 

D1-1

(FUSED AT 2F08)

POSITION 1

POSITION 2

POSITION 3

POSITION 4

POSITION 5

POSITION 6

R1

R2

R3

R4

R5

R6

R6

R7

D1

LOCATION 

D6-3

LOCATION 

D61



B5

B4

B6

B7
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R
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E
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R
 
U
S
E
D
 
F
O
R
 
M
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R
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O
S
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S
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A
I
R
C
R
A
F
T
 
G
R
O
U
N
D

S
U
P
P
O
R
T
 
E
Q
U
I
P
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N
T

S
C
A
L
E
:

D
O
 
N
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T
 
S
C
A
L
E
 
D
R
A
W
I
N
G

S
I
Z
E

D

D
W
N
 
B
Y

C
K
D
 
B
Y

R
E
V

B

G
A
M

X
X
X

0
8
-
2
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-
1
9

N
/
A
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A
K
E
 
F
R
O
M
:

M
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I
A
L
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N
I
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P
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LINE 42

LINE 43

LINE 44

LINE 45

LINE 46

LINE 47

LINE 48

LINE 49

LINE 50

LINE 51

LINE 52

LINE 53

LINE 54

LINE 55

LINE 56

LINE 57

LINE 58

LINE 59

LINE 60

FRONT HEADLIGHTS

TS1 (12VDC)

2 3

REAR HEADLIGHTS

2 3

LEFT FRONT SPOT LAMP

FRONT FLOOD LAMP (CRADLE)

RIGHT FRONT SPOT LAMP

LEFT REAR SPOT LAMP

RIGHT REAR SPOT LAMP

LINE 61

LINE 62

LINE 63

LINE 64

LINE 65

LINE 66

LINE 67

LINE 68

LINE 69

LINE 70

LINE 71

LINE 72

LINE 73

LINE 74

LINE 75

SV1A (CRADLE UP)

SV1B (CRADLE DOWN)

SV2A (WINCH IN)

SV2B (WINCH OUT)

SV6 (WINCH RELIEF)

OPEN WHEN OFF

SV1A

SV1B

SV2A

SV2B

SV6

K4 MASTER DRIVER 7 (M-J1-20) AT 0 VDC NEG

SLAVE DRIVER 3 (S-J1-4) AT 0 VDC NEG

MASTER DRIVER 3 ( M-J1-4 ) AT 0 VDC NEG

MASTER DRIVER 4 (M-J1-3) AT 0 VDC NEG

SLAVE DRIVER 4 (S-J1-3  ) AT 0VDC NEG

SV4
SV4 (ACC DUMP)

MAT1

RIGHT

LEFT RED TO PIN 8LEFT BLK TO PIN 2

SLAVE SWITCH 7 (S-J1-22  )

SLAVE SWITCH 8 (S-J1-33 )

LINE 76

LINE 77

LINE 78

LINE 79

LINE 80

LINE 81

LINE 82

LINE 83

MARKER LIGHT LEFT / TURN OPT.

MARKER LIGHT RIGHT / TURN OPT.

MARKER LIGHT LEFT FRONT

MARKER LIGHT RIGHT FRONT

MARKER LIGHT LEFT REAR

MARKER LIGHT RIGHT REAR

STROBE

SV3
SV3 (BRAKE RELEASE)

SV7

N.C. POPPET VALVE

OPENS W/KEY

CLOSES W/ BRAKE COMMAND

SV5
SV5 (BRAKE RELEASE)

N.O. POPPET VALVE

CLOSES W/KEY

SOFTENS E-STOP

MASTER DRIVER 2 (M-J1-5) 

SLAVE DRIVER 2 (S-J1-5) 

LOCATION 

C65

C65-1 (PUR 18 GA)

LOCATION C55

LOCATION C57

LOCATION C62

LOCATION C61

LOCATION C60

LOCATION C58

LOCATION C59

LOCATION 

C65

C65-2 (PUR 18 GA)

C65-3 (PUR 18 GA)

C65-4 (PUR 18 GA)

C65-5 (PUR 18 GA)

C65-6 (PUR 18 GA)

C65-7 (PUR 18 GA)

C65-8 (PUR 18 GA)

LOCATION C63

C65-9 (PUR 18 GA)

LOCATION C64

LOCATION 

C54 (B-)
C54-2 (WHT 18 GA)

C1-5 (WHT 18 GA)

C2-5 (YEL 18 GA)

LOCATION 

C1-5

LOCATION 

C2-5

C2-3 (LBL 18 GA)

LOCATION 

C2-3

C1-3 (GRY 18 GA)

LOCATION 

C1-3

C1-4 (BLU 18 GA)

LOCATION 

C1-4

C2-4 (BRN 18 GA)

LOCATION 

C2-4

C2-2 (TAN 18 GA)

LOCATION 

C2-2

C1-20 (ORG 18 GA)

LOCATION 

C1-20

7 AMP

MAT2

LEFT

LOCATION C66

LOCATION 

C66-4

C66-B (RED 18 GA)

C66-C (RED 18 GA) C2-22 (PUR 18 GA)

C66-A (RED 18 GA) C2-33 (BLU 18 GA)

LOCATION 

C2-22

LOCATION 

C2-33

C10-13C (BLU 18 GA)

2 AMP

2F03

2F04

2 AMP

2F05

30

K3

87
C84

INTERNAL CONNECTION

TO +12VDC  FUSE BUS

5 AMP

LOCATION 

C10-13/D1-13

D1-13A (BLU 18 GA)

LOCATION D14

D1-14 (GRN 18 GA)

LOCATION 

D1-14/C10-14

C10-14A (GRN 18 GA)

C10-14D (GRN 18 GA)

C10-14C (GRN 18 GA)

C10-14B (GRN 18 GA)

LOCATION 

C31

LOCATION 

C30

LOCATION 

C29

C32-A (WHT 18 GA)

C32-B (WHT 18 GA)

C29-10 (BLK 18 GA)

LOCATION 

C32-2

LOCATION 

C32-3

LOCATION 

C32-10

1F04

5 AMP

LOCATION 

D1-16/C10-16TS2 (12VDC)
LOCATION 

C10-15/D1-15

LOCATION 

D15

D1-15 (LGR 18 GA)C10-15 (LGR 18 GA) D1-16 (PUR18 GA) C10-16A (PUR 18 GA)

C10-16B (PUR 18 GA)

C10-16C (PUR 18 GA)

LOCATION 

C41

LOCATION 

C33

C42-2 (WHT 18 GA)

C42-1 (WHT 18 GA)

LOCATION 

C42-1

LOCATION 

C42-2

LOCATION 

C34

LOCATION 

C35

LOCATION 

C36

LOCATION 

C37

LOCATION 

C38

LOCATION 

C39
C42-3 (WHT 18 GA)

LOCATION 

C42-3

C32-C (WHT 18 GA)

LOCATION 

C32-4

C32-D (WHT 18 GA)

LOCATION 

C32-5

C32-E (WHT 18 GA)

LOCATION 

C32-6

C32-F (WHT 18 GA)

LOCATION 

C32-7

C32-G (WHT 18 GA)

LOCATION 

C32-8

C32-H (WHT 18 GA)

LOCATION 

C32-9

C39-1 (LBL 18 GA)

C45-8 (GRY 18 GA)

C34-1B (GRN 18 GA)

C34-1C (GRN 18 GA)

C38-1B (BRN 18 GA)

C38-1C (BRN 18 GA)

LOCATION 

C45-8

LOCATION 

C45-7

86 85+
K5

BRAKE LIGHT RELAY

PROP. DRIVER (M-J1-2) AT 0 VDC NEG
C1-2 (YEL 18 GA)

LOCATION 

C1-2

86 85+

1

1

1

1

1

1

1

1

1

2

2

2

2

2

2

2

2

2

SLAVE PROP DRIVER (S-J1-2) AT 0 VDC NEG

SV7 (BRAKE RELEASE)

LEFT YEL TO PIN 1

LOCATION

C66-2

LOCATION

C66-8

LOCATION

C66-1 C1-14 (YEL 18 GA) MASTER SWITCH 16 (M-J1-14 )

RIGHT BLK TO PIN 4 RIGHT RED TO PIN 6

LOCATION 

D11-2G2 (BLK 18 GA)

PANEL LAMP
LOCATION 

D13

D1-14 (GRN 18 GA)

D13-1 (LBL 18 GA)

2 AMP

1F07
C38-1A (BRN 18 GA)

2 AMP

1F06
C34-1C (GRN 18 GA)

2 AMP

1F02

1F05

5 AMP

C45-9 (TAN 18 GA)

C45-4 (BLU 18 GA)

C45-3 (GRN 18 GA)

LOCATION 

C42-4C42-4 (WHT 18 GA)LOCATION C44RH BRAKE LIGHT

C82-1B (ORG 18 GA)

C82-1A (ORG 18 GA)

K5
30 87

LOCATION 

C45-2/C46-2

LOCATION 

C46-7/C45-7

LOCATION 

C46-8/C45-8

LOCATION 

C45-9/C46-9
LOCATION 

C46-6/C45-6

LOCATION 

C46-5/C45-5

C45-6 (LBL 18 GA)

C45-5 (LGR 18 GA)

LOCATION 

C42-5C42-5 (WHT 18 GA)LOCATION C43LH BRAKE LIGHT

LOCATION 

C82 RIGHT

32

RIGHT TURN

LOCATION 

C82 LEFT

32

LEFT TURN

LOCATION 

C45-4

LOCATION 

C45-3

WITHOUT TURN SIGNAL OPTION

C45-7 IS JUMPERED TO C45-2

WITHOUT TURN SIGNAL OPTION

C45-8 IS JUMPERED TO C45-2

C45-7 (BRN 18 GA)

LIGHTS ARE OPTION

LIGHTS ARE OPTION

1F09

3 AMP

LOCATION D21

DP200 DISPLAY (POWER)
C10-29 (RED 18 GA)

LOCATION 

D11-3G3 (BLK 18 GA)

1F01

5 AMP

LOCATION 

C28 HRN

HORN BUTTON

LOCATION 

C80

C28-1 (TAN 18 GA)

LOCATION 

C42-7C42-7 (BLK 18 GA)C10-12 (ORG 18 GA)

LOCATION 

C10-29/D1-29

D1-29 (RED 18 GA)

+ -

2 1

3 4

CANH (YEL 18 GA TWIST)

LOCATION 

D1-25/C10-25

CANL (GRN 18 GA  TWISW)

LOCATION 

D1-26/C10-26

CANH (YEL 18 GA TWIST)

CANL (GRN 18 GA  TWIST)

LOCATION 

C1-23/ C2-23

LOCATION 

C1-35/C2-35

MASTER CAN H (M-J1-23)

MASTER CAN L (M-J1-35)

SLAVE CAN H (S-J1-23)

SLAVE CAN L (S-J1-35)

C55-2 (WHT 18 GA) 30

K6

87

(BLK 18 GA)

(BLK  18 GA)

(BLK  18 GA)

TO PIN 3 RIGHT YELLOW

CONNECT RIGHT WHITE TO PIN 5

CONNECT LEFT WHITE TO PIN 7

K6
86 85

SLAVE SWITCH 6 (S-J1-19)C2-19 (LGR 18 GA)

LOCATION 

C2-19

C65-12 (RED 18 GA)

1F03

12F1

20 AMP

C82-1C (ORG 18 GA)

5 AMP

1F08

LOCATION C84

INTERNAL 24V BUS

LOCATION C84

CONNECTOR 1F (GREY)

LOCATION C84

CONNECTOR 1H (GREY)

LOCATION C84

CONNECTOR 11B (GREEN)

LOCATION C84

CONNECTOR 9G (BLUE)

LOCATION C84

CONNECTOR 1E (GREY)
LOCATION C84

B- COMMON BUS

INTERNAL CONNECTION

LOCATION C84

CONNECTOR 9A (BLUE)

LOCATION

C66-7

LOCATION

C66-6

LOCATION 

C1-14

LOCATION

C66-3

LOCATION

C66-5

LOCATION C84

INTERNAL CONNECTION

TO 6S (12V)

LOCATION C84

INTERNAL +12VDC FUSE

LOCATION C84

CONNECTOR 4A (ORANGE)

LOCATION C84

CONNECTOR 4B (ORANGE)

LOCATION C84

CONNECTOR 4E (ORANGE)

LOCATION C84

CONNECTOR 4F (ORANGE)

LOCATION C84

CONNECTOR 4G (ORANGE)

LOCATION C84

CONNECTOR 4C (ORANGE)

LOCATION C84

CONNECTOR 1A (GREY)

LOCATION C84

CONNECTOR 4D (ORANGE)

LOCATION C84

CONNECTOR 4H (ORANGE)

(BLK 18 GA)

LOCATION 

C40

PIN 1 BRAKE RELEASE PRESSURE SENSOR

(ADJUSTABLE) PIN 3

PS3

PIN 4

C8-1C (RED 18 GA)

LOCATION C90

C2-20A (BRN 18 GA)

LOCATION 

C2-20

2 AMP

2F07

LOCATION C84

CONNECTOR 10E (YELLOW)

C8-1D (RED 18 GA) C8-3D (BLK 18 GA)
(SP20) (SP19) C8-3A (BLK 18 GA) LOCATION C84

CONNECTOR 10G (YELLOW)

(SP44) C2-20B (BRN 18 GA)

PANEL LAMP

BRAKE RELEASE

GRNLOCATION 

C91C
2
-
2
0
C
 
(
B
R
N
 
1
8
 
G
A
)

C54-4 (BLK 18 GA)

LOCATION 

C54-4

SLAVE SWITCH 15 (S-J1-120)

SV GROUND BUS

RV1 (PROPORTIONAL

WINCH RELIEF)

RV1

LOCATION P9

1 2

LOCATION 

P5/C50

LOCATION C84

CONNECTOR 9D(BLUE)

C84-9D(BLU 18 GA)
P9-1 (BLU 18 GA)

2 AMP

2F01
PUMP PROP DRIVER (P-J1-2)

LOCATION 

P1-2

NOTE: K4 WAS THE PUMP THROTTLE RELAY. IT REMAINS CONNECTED AT THIS REVISION BUT IS INACTIVE. PROGRAMMING FOR DRIVER 7 HAS BEEN REMOVED. THE SET OF INPUTS PREVIOUSLY USED

FOR DRIVER 7 HAVE BEEN SET UP AS CAN COMMINICATION. THE CAN COMMINICATION IS DIRECT TO THE PUMP CONTROLLER WITHOUT THE NEED FOR K4 AND THE PREVIOUSLY USED RESISTOR CIRCUIT.

CONTACT ON LINE 75

CONTACT ON LINE 58
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SHEET 1

B1 CHANGED C16 CONNECTIONS.

B2 MOVED C51 LOC. ON DRAWING.

B3 ADD PARK BRK RELEASE BUTTON.

SHEET 2

B4 ADD PS3 AND INDICATOR LIGHT.

B5 ADD RV1 PROP VALVE.

B6 K4 NOT USED.

B7 DELETED C74 RESISTOR.

SHEET 3

B8 I/O GND CONNECTIONS ARE NOW

   I/O GND BUS CONNECTIONS.

B
G
A
M

K
J
Y

0
7
-
3
0
-
2
0
2
0

FOOT THROTTLE

TO 1238E MASTER 5VDC SUPPLY (M-J1-26)

TO 1238E MASTER 12VDC SUPPLY (M-J1-25)

TO MASTER THROTTLE POT WIPER (M-J1-16)

5

2

1

4

6

FOOT BRAKE

A

B

C

D

E

TO 1238E MASTER 5VDC SUPPLY (M-J1-26)

TO MASTER THROTTLE POT WIPER (M-J1-17)

TO 1238E SLAVE POT2 WIPER (S-J1-17)

STEERING

SENSOR

(5K)

.5 TO 4.5 VDC OUT
.5 TO 4.5 VDC OUTPOSITION

ENCODER

MASTER

+12V (M-J1-26)

PHASE A (M-J1-31)

PHASE B (M-J1-32)

TO 1238E MASTER 12VDC SUPPLY (M-J1-25)

MOTOR TEMP

SENSOR

MASTER

ANALOG INPUT M-J1-8)

MASTER I/O 

GROUND BUS

C93-5

PLUG CONNECTION

RED

BLK

PLUG CONNECTION

PIN 1

PIN 2

PIN 1

PIN 2

PIN 3

PIN 4

RED

BLK

BLU

WHT

BLK

MOTOR TEMP

SENSOR

SLAVE
ANALOG INPUT S-J1-8)REDPIN 1

PIN 2

PLUG CONNECTION

POSITION

ENCODER

SLAVE

+12V (S-J1-25)

PHASE A (S-J1-31)

PHASE B (S-J1-32)

PIN 1

PIN 2

PIN 3

PIN 4

RED

BLK

BLU

WHT

PLUG CONNECTION

CONNECTION NOTES:

S-J1-21 (CAN TERM H) IS CONNECTED TO S-J1-34 (CAN TERM L) WITHIN THE EC-3055 WIRE HARNESS.

THIS CONNECTION UTILIZES THE 120 OHM RESISTOR IN THE SLAVE CONTROLLER.

THE REMAINDER OF THE CAN CONNECTIONS ARE MADE USING EC-3304 CAN HARNESS.

THE CAN HARNESS CONTAINS THE SECOND 120 OHM RESISTOR.

C2-25B (YEL 18 GA)

C2-32 (TAN 18 GA)

C2-31 (BRN 18 GA)

C2-7C (WHT 18 GA)

LOCATION 

C71

LOCATION 

C3

C1-26D (PUR 18 GA)

C1-7B (LGR 18 GA)

C1-32 (LBL 18 GA)

C1-31 (TAN 18 GA)

LOCATION 

C70

C2-7B (WHT 18 GA)

C2-8 (ORG 18 GA)

C1-8 (PUR 18 GA)

C1-7C (LGR 18 GA)

C1-25C (BRN 18 GA)

C1-9C (LBL 18 GA)

C1-16 (GRY 18 GA)

C1-7E (LGR 18 GA)

C1-17 (BLU 18 GA)
LOCATION 

C7

LOCATION 

C1
LOCATION 

C6

LOCATION 

C1

C1-7D (LGR 18 GA)

C1-26C (PUR 18 GA)

C1-9B (LBL 18 GA)
TO MASTER SWITCH 3 (M-J1-9)

TO MASTER SWITCH 3 (M-J1-9)

C1-25B (BRN 18 GA)

C2-17 (BLU 18 GA)

C2-26 (ORG 18 GA)

C2-7E (WHT 18 GA)

+5V (S-J1-26)

I/O GROUND (S-J1-7)

PIN 1

PIN 2

PIN 3

LOCATION 

C69

C1-25E (BRN 18 GA)

PROGRAMMING

MOLEX

MASTER
C1-25D (BRN 18 GA)

C1-7F (LGR 18 GA)

+12V (M-J1-25)

PIN 1

PIN 2

PIN 3

LOCATION 

C73
C1-29 (ORG 18 GA)

PIN 4

C1-28 (GRY 18 GA)

RX (M-J1-29)

TX (M-J1-28)

PROGRAMMING

MOLEX

SLAVE

PIN 1

PIN 2

PIN 3

LOCATION 

C72

RX (S-J1-29)

TX (S-J1-28)

+12V (S-J1-25)PIN 4
C2-25C (YEL 18 GA)

C2-28 (LGR 18 GA)

C2-7D (WHT 18 GA)

C2-29 (GRY 18 GA)

LOCATION 

C4

DIRECT TO CONTROLLER CONNECTIONS

MASTER

SLAVE

PUMPLOCATION 

P2

P1-8 (PUR 18 GA)

P10-1 (WHT 18 GA)

PLUG CONNECTION

PIN 2

PIN 1 RED ANALOG INPUT P-J1-8)

MOTOR TEMP

SENSOR

PUMP
BLK

PROGRAMMING

MOLEX

PUMP

PIN 1

PIN 2

PIN 3

RX (P-J1-29)

TX (P-J1-28)

+12V (P-J1-25)PIN 4
P1-25C (BRN 18 GA)

P1-28 (GRY 18 GA)

P10-7 (WHT 18 GA)

P1-29 (ORG 18 GA)

LOCATION 

P4

POSITION

ENCODER

PUMP

+12V (P-J1-25)

PHASE A (P-J1-31)

PHASE B (P-J1-32)

PIN 1

PIN 2

PIN 3

PIN 4

RED

BLK

BLU

WHT

PLUG CONNECTION

P1-25B (BRN 18 GA)

P1-32 (LBL 18 GA)

P1-31 (TAN 18 GA)

P10-8 (WHT 18 GA)

LOCATION 

P3

MASTER I/O GROUND BUS C93-7

MASTER I/O 

GROUND BUS

C93-6

SLAVE I/O 

GROUND BUS

C94-7

MASTER I/O 

GROUND BUS

C93-3

MASTER I/O 

GROUND BUS

C93-4

SLAVE I/O GROUND BUS C94-5
SLAVE I/O 

GROUND BUS

C94-6
SLAVE I/O GROUND BUS C94-8

SLAVE I/O 

GROUND BUS

P10-1
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APPENDIX II 
 

Hydraulic Schematic 
INS-2387 
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APPENDIX III 
 

Deep Cycle Battery 
Handling, Maintenance and Test Procedures 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

APPENDIX IV 
 

Lead Acid Batteries 
Safety Data Sheet (SDS) 



 

 



 

 



 

 

 



 

 



 

 



 

 

 



 

 



 

 

 



 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

APPENDIX V 
 

Curtis 
Diagnostics and Trouble Shooting 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

 



 

 

 



 

 



 

 



 

 



 

 



 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

APPENDIX VI 
 

Battery Charger 
Operator/Installer Manual 

 
 
 
 
 
 
 
 
 
 
 

WARNING 

Consult local, state or national electric codes for battery charger installation in an aircraft hangar. 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

 



 

 



 

 

 



 

 



 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

APPENDIX VII 
 

Flat Sling Inspection 



 

 



 

 



 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

APPENDIX VIII 
 

Royco 756 (MIL-PRF-5606) 
Safety Data Sheet (SDS) 



 

 



 

 

 



 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

APPENDIX IX 
 

Declaration of Conformity 



 

 



 

 

Tronair, Inc. Phone: (419) 866-6301 | 800-426-6301 

1 Air Cargo Pkwy East Web: www.tronair.com 
Swanton, OH 43558 Email: sales@tronair.com 

 
 

 
 
 
 

DECLARATION of CONFORMITY 
The design, development and manufacture is in accordance with European Community guidelines 

 
 
 
 
 
 
 
 
 
 

Towbarless Tug 
eJP-10 

eJP-10SP 
 
 
 

Relevant provisions complied with by the machinery: 
2006/42/EC 
EN 1915-1 
EN 12312-7 

 
 
 

Relevant standards complied with by the machinery: 
EN ISO 12100-1 

 
 
 
 
 
 
 
 

Identification of person empowered to sign on behalf of the Manufacturer: 
 
 
 
 
 
 

Quality Assurance Representative 
 


	INS-2441.pdf
	INS-2441_Sheet_1
	INS-2441_Sheet_2
	INS-2441_Sheet_3

	Blank Page
	Blank Page

