
 
 

OPERATION & SERVICE MANUAL 
 
 

 

 

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 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Model: JP100SSC 
Electric Towbarless Tug 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

01/2022 − Rev. 06 
 



 

 

 
REVISION DATE TEXT AFFECTED 
01 10/2014 Original Release 
02 03/2015 Major revision 
03 03/2016 Modified Parts Lists 
04 10/2016 Modified Parts Lists 
05 01/2018 Modified Parts Lists 
06 01/2022 Modified 3.6 Disabled Tug Instruction 
 



Model:  JP100SSC 
Electric Towbarless Tug 

 

01/2022 | Rev. 06 

 
TABLE OF CONTENTS 

PAGE 
 
1.0 PRODUCT INFORMATION .............................................................................................................................................. 1 

1.1 DESCRIPTION .................................................................................................................................................... 1 
1.2 MODEL & SERIAL NUMBER .............................................................................................................................. 1 
1.3 MANUFACTURER .............................................................................................................................................. 1 

2.0 SPECIFICATIONS ............................................................................................................................................................ 1 
2.1 DIMENSIONS ..................................................................................................................................................... 1 
2.2 DRIVE SYSTEM ................................................................................................................................................. 1 
2.3 STEERING SYSTEM .......................................................................................................................................... 1 
2.4 BRAKE SYSTEM ................................................................................................................................................ 1 
2.5 OTHER STANDARD EQUIPMENT ..................................................................................................................... 1 

3.0 SAFETY ............................................................................................................................................................................ 2 
3.1 USAGE AND SAFETY INFORMATION .............................................................................................................. 2 
3.2 SAFETY SWITCHES (TUG) ............................................................................................................................... 2 
3.3 SAFETY SWITCHES (CRADLE) ........................................................................................................................ 2 
3.4 DRIVING SAFETY .............................................................................................................................................. 2 
3.5 BATTERY SAFETY ............................................................................................................................................. 3 
3.6 DISABLED TUG INSTRUCTION ........................................................................................................................ 3 
3.6.1 For Aircraft Removal From Disabled Jetporter Tug ............................................................................................. 3 
3.6.2 For Towing The Jetporter Tug ............................................................................................................................. 3 

4.0 TRAINING ......................................................................................................................................................................... 3 
4.1 TRAINING REQUIREMENTS ............................................................................................................................. 3 
4.2 OPERATOR TRAINING ...................................................................................................................................... 3 

5.0 OPERATING INSTRUCTIONS ......................................................................................................................................... 4 
5.1 GENERAL INSTRUCTIONS ............................................................................................................................... 4 
5.2 CAPTURE OF THE NOSE LANDING GEAR (NLG) ........................................................................................... 4 
5.3 MOVING THE AIRCRAFT .................................................................................................................................. 5 
5.4 RELEASE OF THE NOSE LANDING GEAR (NLG) ............................................................................................ 5 
5.5 BRAKING ............................................................................................................................................................ 5 
5.6 BATTERY CHARGE INDICATION ...................................................................................................................... 5 

6.0 BATTERY CARE .............................................................................................................................................................. 6 
6.1 WATER ............................................................................................................................................................... 6 
6.2 CHARGING ......................................................................................................................................................... 6 
6.3 PRECAUTIONS .................................................................................................................................................. 6 
6.4 SAFETY .............................................................................................................................................................. 6 

7.0 UNDERSTANDING SYSTEM FUNCTIONS FOR TROUBLE SHOOTING ....................................................................... 7 
7.1 JP100SSC DRIVE TRAIN SYSTEM ................................................................................................................... 7 
7.2 OVER-LOAD SYSTEM ....................................................................................................................................... 7 
7.3 BRAKE DESCRIPTION ...................................................................................................................................... 7 
7.4 CRADLE SYSTEM .............................................................................................................................................. 7 
7.5 HYDRAULIC SYSTEM AND STEERING ............................................................................................................ 8 
7.6 RELAY AND SENSOR FUNCTION (ELECTRICAL TROUBLE SHOOTING) ..................................................... 8 
7.7 PRELIMINARY TROUBLE SHOOTING .............................................................................................................. 9 

8.0 MAINTENANCE SCHEDULE ......................................................................................................................................... 10 
8.1 DAILY OPERATOR CHECKS (BEFORE FIRST USE) ..................................................................................... 10 
8.1.1 Headlights ......................................................................................................................................................... 10 
8.1.2 Battery Cover .................................................................................................................................................... 10 
8.1.3 Check The Cradle For Proper Function ............................................................................................................ 10 
8.1.4 Upper Arm Locking Function ............................................................................................................................. 10 
8.1.5 Check For “Creep Speed” Function .................................................................................................................. 10 
8.2 WEEKLY MAINTENANCE CHECKS ................................................................................................................ 10 
8.2.1 Check Brake Reservoir ..................................................................................................................................... 10 
8.2.2 Perform Battery Maintenance ........................................................................................................................... 10 
8.3 MONTHLY MAINTENANCE CHECKS .............................................................................................................. 10 
8.3.1 Reservoir Level ................................................................................................................................................. 10 
8.3.2 Repeat Daily Check .......................................................................................................................................... 10 
8.4 THREE MONTHS OR 125 HOURS MAINTENANCE CHECKS ....................................................................... 11 
8.4.1 Torque Hubs ..................................................................................................................................................... 11 
8.4.2 Battery Cable And Hydraulic Hose Routing ...................................................................................................... 11 
8.4.3 Steering ............................................................................................................................................................. 11 
8.4.4 Steering Console Gas Strut .............................................................................................................................. 11 
8.4.5 Motors And Controllers ..................................................................................................................................... 11 
8.4.6 Cradle Lubrication ............................................................................................................................................. 12 
8.4.7 Tire Wear .......................................................................................................................................................... 12 
8.4.8 Brake Testing .................................................................................................................................................... 13 
8.4.9 Cradle Ground Clearance ................................................................................................................................. 13 



Model:  JP100SSC 
Electric Towbarless Tug 

 

01/2022 | Rev. 06 

8.5 TWELVE MONTHS OR 500 HOURS MAINTENANCE CHECKS ..................................................................... 13 
8.5.1 Wheel Bearings ................................................................................................................................................. 13 
8.5.2 Filter Element .................................................................................................................................................... 13 
8.6 MAINTENANCE SCHEDULE CHART .............................................................................................................. 14 

9.0 PROVISION OF SPARES ............................................................................................................................................... 15 
9.1 SOURCE OF SPARE PARTS ........................................................................................................................... 15 
9.2 RECOMMENDED SPARE PARTS LISTS ........................................................................................................ 15 

10.0 IN SERVICE SUPPORT .................................................................................................................................................. 15 
11.0 GUARANTEES/LIMITATION OF LIABILITY .................................................................................................................. 15 
12.0 APPENDICES ................................................................................................................................................................. 15 
 
 
 



Model:  JP100SSC 
Electric Towbarless Tug 

 

01/20228 | Rev. 06 Page | 1 

 
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 of 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 Swanton Cargo Pkwy East Fax: (419) 867-0634 
Swanton, Ohio  43558 USA E-mail: sales@tronair.com 
 Website: www.tronair.com 
 
2.0 SPECIFICATIONS 

2.1 DIMENSIONS 

Weight ............................... 7000 lbs (3175 kg) 
Length ............................... 208 in (528 cm) 
Height ................................ 40 3/16 in (102 cm) 
Width ................................. 70 in (107 cm) 
Ground Clearance ............. 5 ½ in (10 cm) 
Deck Height ....................... 24 in (48 cm) 
Cradle Depth, Usable ........ 24 in (61 cm) 
Cradle Width, Inside .......... 34.25 in (87 cm) 
Cradle Lift Height .............. 15º tilt, lifting NLG tires approximately 2-3 inches off ground 
Cradle Capacity ................. 10,000 lbs (4,536 kg) 
Aircraft Tire Range ............ Captures dual tires 17.5 in. O.D. to 24 in. O.D. (does not capture single wheel NLG) 
Steering Axle Tire Size ...... (2) 4.80 x 8”, 16” OD 
Drive Tire Size ................... (2) 21 x 9 x 15 
 
2.2 DRIVE SYSTEM 

Traction Motor ................... Two 10HP Continuous Duty, 48 volt D.C., Separately Exited electric motors 
Motor Controller ................ Two Sep-ex type DC motor controllers. Each rated at 500 amps 1 minute, 180 amps continuous. 
Gear Reduction ................. Two 36:1 heavy duty gear reduction torque hubs 
Empty Speed ..................... 6.5 mph (10.5 kph) 
Full Load Speed ................ 3 mph (5 kph) 
Throttle Type ..................... Hall-Effect foot throttle 
Battery Type ...................... Deep Cycle 6 Volt (16 Total) 
Battery Capacity ................ 430 Ah (20 hr rate) x 2 
Charge Time ..................... 8 hours, average, from full discharge 
 
2.3 STEERING SYSTEM 

PSM ....................Proportional Steering Module (PSM) controls throttle proportion to each motor controller 
Power steering ....Utilizes steering valve and rotary actuator to provide 5th wheel type steering with leaf spring suspension. 

Steers 87º in each direction 
 
2.4 BRAKE SYSTEM 

Regenerative .......The main dynamic braking system is programmable, regenerative braking provided by the motor controllers. 
Foot Brake ...........The back-up dynamic system is a foot operated, hydraulic over-ride on the parking brake.  
Parking Brake ......The parking brake consists of two multiple disc, enclosed type, wet brakes. Maximum holding torque on the 

parking brake is 1273 in-lbs per side on the input side of the gear reduction hubs. Pressing the throttle 
and/or cradle movement releases parking brake.  

 
2.5 OTHER STANDARD EQUIPMENT 

Battery Charge Indicator with Hourmeter Front and Rear Facing LED Headlights 
Fire Extinguisher Cradle LED Headlight 
Powder Coated Frame Strobe Light 
Side Marker Lights 
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3.0 SAFETY 

3.1 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. 

 
3.2 SAFETY SWITCHES (TUG) 

1. The operator’s seat switch (SW4) and proximity sensor 4 (SEN4) must both make contact to enable normal driving speed 
or move the aircraft. This means that the driver must be sitting and the cradle must be up. 

2. The switch built into the throttle pedal (PED1) controls the parking brake release and the SRO input (Static Return to 
OFF) to the motor controllers. The switch changes state with very slight throttle movement. 

3. The “Start” function of the key switch turns on all functions of the controller and causes Controller 2 to pull in K6 relay, 
which in turn pulls in K1 relay and line contactor (CONT1). If the key switch is turned to “Off” while in motion, the 
regenerative electric braking will bring the tug to a stop. 

4. The E-Stop button at the driver’s console turns off all control power. If the E-stop is pressed while in motion, the 
regenerative braking is turned off and the tug is brought to a stop by the parking brake. 

5. If the E-stop at the left front fender is pressed, the regenerative braking will take effect. 
6. The battery charger door, when open, shuts everything off with the exception of headlights and strobe. It does this by 

shutting off all power to the controllers causing K1 relay and the line contactor to be de-energized. 
7. The aircraft selector switch sets the overload and oversteer protection levels for the aircraft chosen. 
 
3.3 SAFETY SWITCHES (CRADLE) 

1. Proximity sensor 1 (SEN1) stops the Cradle Down movement when the cradle roller touches the ground. 
2. While the JP100SSC is in “Creep Speed” for aircraft capture, the cradle safety bar shuts off the forward throttle when 

pressed by the NLG. This is accomplished through proximity sensor 2 (SEN2).  
3. Proximity sensor 3 (SEN3) releases the parking brake any time a cradle movement button is pushed and the cradle arms 

are open less than 45º. This allows the tug to roll, as needed, to reduce load on the NLG during capture and release. 
4. The cradle down sensor (SEN4), limits the tug to “Creep Speed” when the cradle is lowered. 
5. Proximity sensor 5 (SEN5) in conjunction with SEN3, stops forward and reverse direction input when the cradle is open 

more than 45º but not fully open. This prevents attempted capture or release when the cradle is only partially open. 
 
3.4 DRIVING SAFETY 

1. The JETporter, 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 JETporter 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 JETporter Operator’s Manual is no excuse for the operator’s failure to apply them.  

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

4. Do not leave the JETporter until the parking brake is set. 
5. Do not leave the JETporter unattended when children are present. 
6. The JETporter is normally stopped by slowly releasing the accelerator pedal. If the pedal is released very slowly while on 

an incline, the tug will be reduced to a slow crawl instead of a complete stop. Using the foot brake will complete the stop. 
Holding the foot brake for 3 seconds with the tug at a complete stop will set the parking brake.  

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. 
11. Always wear seatbelt. 

WARNING 

Do not allow anyone to sit or ride on the diamond plate or front fenders of the JETporter while in motion. 
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3.5 BATTERY SAFETY 

1. The diamond plate over the batteries should be open when charging the batteries. 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 JETporter 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 SECTION 7.0 Battery Care and understand safety 
procedures for working around batteries. 

 
3.6 DISABLED TUG INSTRUCTION 

3.6.1 For Aircraft Removal From Disabled Jetporter Tug 

1. Lower the cradle just enough for the aircraft tires to set 
lightly on the ground, then close the valve. If the metal parts 
of the cradle rest on the ground, it will be very difficult to 
open the cradle and very difficult to tow the tug. There is no 
means of raising the cradle again without power. 

2. To open the cradle, follow the instruction as shown above. 
The pump handle should be located on the floor of the tug 
under the pump. The cradle cannot be pumped closed but, 
by returning the knob to it’s original position, the cradle gates 
can be pushed closed manually. 
 

3.6.2 For Towing The Jetporter Tug 

1. Remove the two hex head screws holding the cap at the center of the front hubs (both 
sides). Flip the caps over and re-install backwards. This will depress the center pin to 
disengage the hub from the brakes. 

2. Tow the tug from the rear tie-down rings. Steering will be difficult but possible. Tow 
very slowly; the tug will not have brakes. Do not tow down inclines. 

 
WARNING 

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

4.0 TRAINING 

4.1 TRAINING REQUIREMENTS 

The employer of the operator is responsible for providing a training program sufficient for the safe operation of the unit. 
 
4.2 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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5.0 OPERATING INSTRUCTIONS 

WARNING 

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

1. To start, the E-stop button on the driver’s console must be in the released position, the E-stop button on the left front 
fender must be in the released position, and the charger plug door must be closed. To release E-stops, turn clockwise and 
release. 

2. Sit down in the operator’s seat. Turn the “Off- On-Start” switch to “Start” and hold for one second. You will hear the 
hydraulic pump run as the accumulator charges. Release switch to “On” position. 

3. Make sure the cradle is completely closed and completely up before moving. This is accomplished by pressing the 
“Cradle Closed” rocker switch until movement stops, and pressing the “Cradle Up” rocker switch until movement stops.  

4. 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. 

5. The switch located under the driver’s seat and the proximity switch for the “Cradle Up” position must both make contact 
before the Jetporter will drive at normal speed (approximately 5.5 MPH). It will otherwise be limited to “Creep Speed”. 

6. The Forward-Neutral-Reverse (F-N-R) toggle switch is on the center console. When initially starting the JETporter, move 
the F-N-R switch to the Neutral position before choosing a direction. Any time the JETporter is turned off and re-started, 
the F-N-R switch must be returned to the Neutral position. 

7. To set the parking brake, press and hold the foot service brake for 3 seconds without touching the accelerator pedal, then 
release. The parking brake will also set when the key is turned off or when the E-Stop button 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 regenerative braking stop. 
Pressing the Emergency-Stop button on the left front fender will result in a regenerative braking stop. 
Pressing the Emergency-Stop button on the driver’s console will cut all control power and the JETporter 
will be brought to a stop by the parking brake. 

 
8. The JETporter steers very easily. Turning the steering wheel 3-1/4 turns from center will result in turning the steering tires 

approximately 88º. During a sharp turn, both motors will slow down and the inside motor will slow to a stop. The JETporter 
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 JETporter any faster than is necessary. 

9. The JP100SSC is intended to be driven while standing for capture and release. The steering console can be fully raised to 
allow the driver to stand for positioning the tug at the aircraft nose wheel. While the driver is in the standing position, the 
JETporter will be limited to “Creep Speed”. This provides better throttle control for capture and release. To protect both 
the driver and the aircraft, the JETporter will not have sufficient power to move an aircraft while in “Creep Speed”. Care 
needs to be taken while driving the tug from a standing position. 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 right hand side 
of the console and lifting upward. 

WARNING 

Do not make sharp turns while moving rapidly. Always look behind you before backing up. 
 
5.2 CAPTURE OF THE NOSE LANDING GEAR (NLG) 

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. 

 
WARNING 

Pay close attention to scissor location, whether connected or disconnected. Be certain that scissors are 
not damaged as cradle is closed and raised. 

 
a. Move the aircraft selector switch to the proper position for the aircraft being moved. The aircraft selector switch is 

extremely important for the protection of the aircraft. The selector switch sets the overload protection and oversteer 
protection for the aircraft chosen. 

b. Approach the aircraft while making best attempt to align with the NLG. The reflectors on the top of the JETporter and 
inside the cradle can be used to aid in alignment. 

c. Stop 2-3 feet short of the NLG. 
d. Stand while capturing aircraft. Raise the steering console to the full up position (must use sliding release lever on right 

hand side of console).  
e. The JETporter will now be limited to “creep-speed”. 
f. Push the “Cradle Down” button until movement stops. 
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5.2 CAPTURE OF THE NOSE LANDING GEAR (NLG)(continued) 

g. To open the cradle, push the “Cradle Down” and “Cradle Open” button simultaneously. Hold both buttons until cradle 
movement stops. 

h. Drive toward the NLG while centering the white rollers with the NLG tires. 
i. If the NLG is not aligned with the aircraft body, align the JETporter with the angle of the NLG. 
j. When the cradle bar contacts the NLG tires, the throttle will disengage. 
k. Push the “Cradle Close” button until movement stops. If the aircraft has the brakes set, do not use the JETporter foot 

brake during capture. The JETporter will roll, if needed, during the 
capture process to prevent horizontal force on the NLG. 

l. Push the “Cradle Up” button until movement stops. The cradle 
MUST be in the full up position to move the aircraft. 

m. Lower the steering console and sit in the driver’s seat. With the 
cradle up and the driver sitting in the seat, the JETporter will have 
power available for pushing or towing. 

 
5.3 MOVING THE AIRCRAFT 

Move the aircraft by choosing the direction of desired travel and slowly 
pressing the foot throttle. 
 
5.4 RELEASE OF THE NOSE LANDING GEAR (NLG) 

a. Stand while releasing aircraft. Raise the steering console to full up position (must use sliding release lever on right hand 
side of console).  

b. To release the aircraft, push the “Cradle Down” button until movement stops. Do not use the JETporter foot brake during 
release. The Jetporter will roll, if needed, during the release process to prevent horizontal force on the NLG. 

c. To open cradle, push the “Cradle Down” and “Cradle Open” button simultaneously. Hold both buttons until cradle 
movement stops. 

d. Back straight away from the aircraft. Do not attempt to turn the JETporter until the cradle is completely clear of the aircraft 
tires. 

e. When clear of the aircraft, push the “Cradle Close” button until movement stops.  
f. Push the “Cradle Up” button until movement stops. 
g. Lower the steering console and sit in the driver seat. 
h. Full power is available when the cradle is up and the driver is in the seat. 
 
5.5 BRAKING 

The JP100SSC has two separate braking systems. The main braking system is the regenerative braking provided by the drive 
motors. As the throttle is let up the motors begin braking. The motors act like generators trying to force a charge back into the 
batteries. 

Note: This tug is designed NOT to coast 

Holding the throttle steady will result in a steady speed. “Pumping” the throttle will result in speed fluctuations (the same as 
accelerating and braking). Regenerative braking, as currently programmed, will provide approximately 1800 ft-lbs of torque at 
the drive wheels. 
 
The parking/foot brake consists of two “multiple disc type” brakes, one on each drive motor. These are located between the 
motor and the gear reduction hub. The brakes are spring set and will provide approximately 7630 ft-lbs of torque at the drive 
wheels. The brake is hydraulically opened when the throttle pedal is used. When the throttle is let up the brake valves will 
activated in 2 seconds (programmable) if there is no regenerative braking taking place. After the valves shift the hydraulic fluid 
bleeds through an orifice adding another second before the brakes reach full potential. If sitting on an incline hold the foot 
brake for 3 seconds before leaving the tug with the key on. 
 
The foot brake overrides the hydraulics that release the parking brake. The foot brake can be used when needed and should 
be used when coming to a stop on a slope. 

Note: the parking brake will not set if the tug is rolling enough 
to cause regenerative braking current. 

The foot brake may also be needed during cradle movement if the 
tug is on an incline (the parking brake will release during cradle 
movement) but should not be used while closing the cradle gates of 
lifting or lowering an aircraft that has the MLG brakes set. In this 
situation the JP100SSC need to be able to roll to the aircraft 
position. 
 
5.6 BATTERY CHARGE INDICATION 

The batteries should be recharged when the state of charge 
indicator has declined to 30-40% (two yellow lights on). 

1 = red LED „Charge battery now (BATTERY BELOW 25%) 
2 = yellow multi LED bar display for residual capacity of battery 
(RECOMMEND CHARGING WHEN TWO YELLOW LIGHTS REMAIN) 
3 = LC display for hour counter 
4 = operation indication for hour counter 
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6.0 BATTERY CARE 

This section provides general instructions for good battery care. Please refer to Appendix in this section for additional 
information on battery care. 
 
6.1 WATER 

1. Add approved water only to a fully charged battery. You can use local tap water as long as it is not high in mineral 
deposits or other hard deposits. 

2. Keep electrolyte water level above separator protectors. 
3. Keep battery cells filled to proper level. Low water can cause permanent damage to batteries. 
4. Check water level once a week. Replace water lost to evaporation. Never add water to a discharged battery. 
5. Never add sulfuric acid to a battery. 
6. Do not transfer acid from one cell to another. 
7. Never allow the batteries to stand in an uncharged state. Plate damage will occur. 
 
6.2 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% (two yellow lights on).  
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. 
 
6.3 PRECAUTIONS 

1. Keep battery tops clean and dry. 
2. Be sure battery caps are on and secure for spark protection. 
3. Check specific gravity levels on a regular pre-determined schedule, after charging, but not directly after service watering. 

The specific gravity of a fully charged cell should be at least 1.235 and show less than 50 points difference between high 
and low cells in the same battery.  

4. Do not overcharge batteries. Allow several hours use between charges. 
 
6.4 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 JETporter, always remove all power leads from batteries. 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”. Check for additional local ordinances concerning battery-charging safety. 
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7.0 UNDERSTANDING SYSTEM FUNCTIONS FOR TROUBLE SHOOTING 

7.1 JP100SSC DRIVE TRAIN SYSTEM 

The JP100SSC is powered by two 10HP continuous rated separately excited 48 volt DC motors. The motors are connected 
directly in-line with the brakes and torque hubs for maximum mechanical efficiency. The maximum combined torque capability 
for break-away, at the gear hub output (36:1), without programmed limits, is 6500 ft-lbs. 
 
The motors are driven by two separate motor controllers; each is rated at 500 amps for 1 minute and 180 amps continuous. 
The controllers are linked together through a PSM. The PSM delivers the throttle signal to each controller. The signal is based 
on foot throttle position and steering wheel position. 
 
The maximum loaded driving speed is approximately 3 MPH. The maximum empty driving speed is approximately 6.5 mph. 
Acceleration and deceleration rates are programmed for smooth starts and stops thereby limiting the load applied to the NLG. 
 
7.2 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 three position selector switch, used as an aircraft type selector. The present limits are set for 
draw-bar pulls of 3700 lbs. (low), 5400 lbs. (medium) and 7000 lbs. (high). If a situation is encountered that requires higher 
amperage than the pre-set limit, the JP100SSC will come to a stall. 
 
7.3 BRAKE DESCRIPTION 

The JP100SSC has two separate braking systems. The main (dynamic) braking system is the regenerative braking provided 
by the drive motors. As the operator reduces pressure or force on the foot throttle, the motors begin braking. The Tronair 
JP100SSC TLTV is designed to NOT coast. Holding the throttle steady will result in a steady speed. Releasing the throttle will 
apply programmed regenerative braking. Regenerative braking, as currently programmed, will provide approximately 1800 ft.-
lbs. of torque at the drive wheels. 

The parking/foot brake consists of two “multiple disc type” wet brakes, one on each drive motor. These are located between 
the motor and the gear reduction hub. The brakes are spring set, and will provide approximately 7630 ft.-lbs. of torque at the 
drive wheels as a parking brake. The brake is hydraulically opened when the throttle pedal is used. When the throttle is let up, 
the brake valves will activate in 2 seconds if there is no regenerative braking taking place (no significant movement). After the 
parking brake valves shift, the hydraulic fluid bleeds off through an orifice adding another second before the brakes reach full 
potential. If sitting on an incline, hold the foot brake 3 seconds for the parking brake to set before leaving the tug with the key 
on. 

The foot brake overrides the hydraulics that release (open) the parking brake. The foot brake can be used when needed, and 
should be used when coming to a complete stop on a slope. Note: the parking brake will not set if the TLTV is rolling enough 
to cause regenerative braking current. The foot brake may also be used during cradle movement if the tug is on an incline but 
must not be used while closing the cradle gates or lifting or lowering an aircraft that has the MLG brakes set. In this situation 
the tug needs to be able to roll to the aircraft position. The foot brake is an entirely manual system (no power assist). 
 
7.4 CRADLE SYSTEM 

The cradle system is a capture type that makes contact with the NLG tires only. When the cradle is down, the tires sit between 
45º plates at the front and rear of the cradle. When the cradle is raised, it is tilted back at a 15º angle. The tilt puts the rear 
plate of the cradle at 30º and the front plates at 60º. At this time, the aircraft tires are 2-3 inches off the ground. 
 
Capacity of the cradle is 10,000 lbs. vertical lift (tilt). Draw bar capacity is 7000 lbs. Capture range is from 17.5 inch O.D. tires 
to 24 inch O.D. tires (dual only). 
 
The driver of the Tronair JP100SSC drives the TLTV to within 2-3 feet of the NLG. The driver makes an attempt to center the 
TLTV with the NLG on the initial approach. The driver then stops and lifts the steering console of the TLTV for stand-up 
driving. 
 
The driver lowers the cradle, by holding the “cradle down” switch, until cradle motion stops. This is done from either the stand-
up driver’s position or the front fender position. The cradle stops its downward motion when a bottom roller causes a proximity 
switch to trip. The act of lowering the cradle automatically puts the TLTV in “creep speed” for approaching the aircraft. 

 
The driver then opens the cradle by holding both the “cradle down” and the “cradle open” switch at the same time. Both 
switches are held until cradle motion stops. Motion is stopped when the side cradle cylinders reach the end of their stroke. 
 
The driver proceeds to drive the TLTV forward and aligns the upper rollers with the ribs of the NLG tire tread. This is an 
accurate centering method. When NLG tires make contact with the “rear cradle bar”, the forward throttle shuts off.  
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7.4 CRADLE SYSTEM (continued) 

The driver then presses and holds the “cradle close” switch until cradle motion stops. When the cradle gates swing past the 
45º position, the parking brake on the TLTV is released. This allows the TLTV to roll in relation to the aircraft to avoid 
horizontal loads on the NLG. The gates continue to close until hydraulic fluid flows over a pre-set relief valve, causing cradle 
motion to stop. The relief valve is set at 450 PSI. The effective area is 2.35 in2. The pulling force or preload on each swing 
gate becomes 1050 lbs. The cylinders are locked in place with individual P.O. check valves mounted on each cylinder. 
 
The driver then presses the “cradle up” switch until cradle motion stops. The cradle tilts to a 15º angle. Between 13º and 15º, 
the cradle makes contact with a proximity switch. Also, the upper hold-down arms lock in place between 13º and 15º. The 
driver lowers the console to allow driving in the sitting position. The combination of the driver sitting in the seat, and the cradle 
fully raised, take the TLTV out of “creep speed”.  
 
To unload the aircraft, the driver stops and raises the steering console for the standing position. The driver presses the cradle 
down button until cradle movement stops. The start of the downward movement (between 13º and 15º) releases the upper 
hold-down arms. With the cradle down, the TLTV is restricted to “creep speed”. The driver fully opens the cradle until cradle 
motion stops, then backs straight away from the aircraft without turning the steering wheel until the NLG is clear. There is a 
proximity switch on the top of the cradle that prevents backing away from the aircraft with the gates in a partially open 
condition. 
 
The cradle must be raised and the driver must be sitting before the TLTV can be driven above creep speed. There is a seat 
switch to prevent the operator from moving the aircraft from a non-seated position. 
 
An adjustment for the height of the hold down rollers must be made if the aircraft strut has a cant (angle) of 5º or more. 
 
7.5 HYDRAULIC SYSTEM AND STEERING 

The hydraulic system is used for parking brake release, all cradle motion, and steering. See INS-2162 hydraulic schematic.  
 
7.6 RELAY AND SENSOR FUNCTION (ELECTRICAL TROUBLE SHOOTING) 

• K1 is a 3PDT relay activated by the momentary switch KS2 and held by a latching circuit (pos.) and input from Controller 2 
(neg.). K1 makes the connection for all 24VDC and 48VDC control circuits requiring the activation from the “OFF ON 
START” switch. 

• K2 relay is activated and held in by the use of ANY cradle control rocker switch. K2 is also energized by the pressure 
sensor when hydraulic pressure drops below 1000 PSI and until hydraulic pressure reaches 1500 PSI. K2 makes a 
48VDC connection to Contactor 2 (starts hydraulic pump). 

• K3 completes the SRO (deadman) input connection. 

• K5 is a 4PDT low amperage relay. The purpose of this relay is to switch the accelerator circuit from normal acceleration to 
“Creep” speed. When activated, the relay allows normal acceleration. Activation of this relay requires: 
a. Seat Switch SW4 must be closed. 
b. The cradle must be in the full-up position for contact with SEN 4 proximity sensor. 
When K5 is deactivated, the accelerator circuit is routed through VR1 and reduced to “Creep Speed”. 

• K6 is activated when Controller 2 Pin 14 [C2 P14] receives a signal from the “OFF ON START” switch. The controller 
provides the negative connection [C2 P18] to the coil of K6. The purpose of K6 is to provide the negative connection to 
K1, K16, and Contactor 1 via output from Controller 2 Pin 18. 

• K7- Horn relay. 

• K8 is activated when K11 is de-activated and the “Cradle Down” button is pressed (roller touching ground). This allows the 
“Cradle Open” motion. K8 must be deactivated for “Cradle Up”. 

• K9 is best explained in the following manner. The solid state switch at the top of the accelerator pedal puts out a 5 volt 
signal. This signal, via solid state relay K15, sends a 24VDC signal to Controller 1 Pin 14 [C1 P14]. The input at pin 14 
gives a negative output at Controller 1 Pin 18 [C1 P18] to activate K9. The purpose of K9 is to release the parking brake 
and send the SRO (dead-man) signal to Controllers 1 and 2. 

• K10 is to shut off forward throttle when the cradle bar comes in contact with the NLG while in “Creep” mode. K10 is 
activated by proximity switch SEN 2. 

• K11 is activated by SEN 1 until the cradle roller touches the ground. K11 allows “Cradle down” motion anytime the cradle 
roller is off the ground and the “Cradle Down” button is pressed. 

• K12 receives power from K17 to release the parking brake anytime a cradle control rocker switch is pressed and the 
cradle arms are closed past mid swing (approximately 45º). 

• K13 cuts the signal to the Forward / Reverse switch when SEN 5 is energized (cradle not fully open) AND K18 is de-
energized. 

• K15 is a solid state relay that sends a 24 volt signal to Pin 14 of Controller 1 as the accelerator pedal is lightly pushed. It 
operates on 5 volts initially supplied to the accelerator pedal by the Proportional Steering Module (PSM) and is switched 
on by the initial movement of the accelerator pedal. Input to Controller 1 Pin 14 causes a negative output at Pin 18 which 
releases the parking brake. 

• K16 is to turn off the 24 volt to the connection to the battery when the 48 volt connection is lost. K16, K1, and Contactor 1 
are all turned on by K6. 
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7.6 RELAY AND SENSOR FUNCTION (ELECTRICAL TROUBLE SHOOTING) (continued) 

• K17, when energized, supplies the negative for the coils of K12 and K18. K17 is energized by SEN3 while cradle arms are 
closed and to approximately 45º open. 

• K18 cuts the signal to the Forward / Reverse switch when SEN 3 is de-energized (cradle partially swung open) AND K13 
is energized. 

• K20 adds a redundant feature to the cradle open circuit. The cradle will not open in the full up position if SEN4 sensor is 
made. 

• VR1 adjusts creep speed. Move in small increments. 

• Proximity Sensor 1 (SEN1) stops cradle down movement by energizing K11. 

• Proximity Sensor 2 (SEN2) stops forward throttle in Creep Speed by de-energizing K10 when the cradle safety bar 
contacts the NLG. 

• Proximity Sensor 3 (SEN3) releases the parking brake during cradle movement if the cradle arms are open less than 45º. 
SEN3 energizes K17 to release brakes. 

• Proximity Sensor 4 (SEN4) de-energizes K5 to limit the tug to Creep Speed when the cradle is down. 

• Proximity Sensor 5 (SEN5) stops forward and reverse direction input through K13 if the cradle gates are not fully open. 
 
7.7 PRELIMINARY TROUBLE SHOOTING  

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 plug door open? Door must be closed to contact limit switch 

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 passenger’s side battery cover to see 
that the battery is plugged into the vehicle 

Won’t Move 
(no forward or 
reverse) 
Normal Speed 

Is the E-stop on the front left fender pressed? E-stop must be released. Turn clockwise to release 

Is the cradle up all of the way? The cradle must be up to contact the “cradle up” sensor 

Is the driver sitting in the seat? Switch in seat must make contact 

Is the seat against the rear support frame? Seat must be clear of frame for switch to make contact. 

Is the cradle partially open? 
Movement of tug requires that the cradle be completely 
open or more than 45º closed 

Will Move at 
Normal Speed 
but Won’t Move 
at Creep Speed 

Is the forward cradle safety bar pressed? 
(will not move forward) 

If pressed, or stuck in the pressed position, the forward 
cradle safety bar will shut off the forward throttle 

Is the creep speed adjusted too slow? 
Potentiometer VR1 adjusts creep speed (inside driver’s 
console) 
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8.0 MAINTENANCE SCHEDULE 

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

 
WARNING 

Be certain the JETporter is turned off (including driver’s E-stop switch) before performing any 
maintenance. Unplug the battery from the JETporter when working with or near electrical connections. 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 JETporter is turned off may take as long as 15 seconds.  

 
WARNING 

Battery acid is corrosive. Wear gloves and eye protection when servicing batteries. 
 
8.1 DAILY OPERATOR CHECKS (BEFORE FIRST USE) 

8.1.1 Headlights 

1. Check all headlights for proper function, forward facing, rear facing, and cradle light. 
 
8.1.2 Battery Cover 

1. Check the battery cover (deck lid) hold down straps/latches. They must be latched and not damaged. 
 

8.1.3 Check The Cradle For Proper Function 

2. Lower cradle to ground until movement stops. 
3. Fully open the cradle (must hold “Cradle Down and “Cradle Open” buttons). 
4. Fully close the cradle. 
5. Fully raise (tilt) the cradle. 
 
8.1.4 Upper Arm Locking Function 

1. With the cradle fully raised, lift each roller arm to check the locking mechanism. The arm will have some play but should 
be locked in position. 

2. Lower the cradle enough to expose 1 inch of the cylinder rod. Lift each roller arm. The arms should move freely up and 
come down under their own weight. 

 
8.1.5 Check For “Creep Speed” Function 

1. Raise the steering cowl and stand in the driver’s position. Press the 
accelerator pedal to test the “creep speed” function. 

 
NOTE: Inform maintenance personnel if any problems are found. 

 
8.2 WEEKLY MAINTENANCE CHECKS 

8.2.1 Check Brake Reservoir 

Remove reservoir cover. Collapse diaphragm; fill to level indicated on 
reservoir. Loss of fluid in the reservoir is an indication of external leakage. 

 
8.2.2 Perform Battery Maintenance 

See section 6.0 on battery care. 
 
8.3 MONTHLY MAINTENANCE CHECKS 

8.3.1 Reservoir Level 

Check main hydraulic reservoir fluid level. Cradle must be in full up position with 
gates fully closed. All power must be turned off so that the accumulator discharges 
all fluid into the reservoir. Remove the reservoir cap and check the fluid level. 
Level should be maintained at approximately 1 inch from the top of the reservoir. 
Fill with Mobil DTE 10 Excel 32. Loss of fluid in the reservoir is an indication of 
external leakage. 
 
8.3.2 Repeat Daily Check 

Run through the Daily Operator Check sequence. 
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8.4 THREE MONTHS OR 125 HOURS MAINTENANCE CHECKS 

8.4.1 Torque Hubs 

1. Check the gear lube level in the torque hubs. Turn the front drive wheels so that the plugs in the torque hubs are at 12:00 
and 3:00. Remove the plug at the 12:00 position and check for excessive metallic debris on the magnet. If excessive 
debris is present, or if moisture is present, the hub should be drained. Turn the wheel so that one of the plugs is at the 
6:00 position. Remove both plugs and drain the fluid. 

2. Turn the wheel until the plugs are at 3:00 and 12:00. Fill with 80W/90 gear oil through the 12:00 position until fluid flows 
out the 3:00 position. Clean and re-install plugs. 

3. If the fluid does not need to be drained, loosen the plug at the 3:00 position to check the fluid level. If the fluid level is not 
up to the 3:00 position, add 80W/90 gear oil at the 12:00 position until fluid flows from the 3:00 position. Re-install plugs. 

 
8.4.2 Battery Cable And Hydraulic Hose Routing 

1. Open both battery covers (deck lids). Unplug the battery from the JETporter tug. Remove the front motor covers (two 
center panels). 

2. Trace all cable routing through the frame openings. Check for chaffing or other damage on cables. Check cable ends for 
loose connections. Check battery cable ends for corrosion. Clean corroded cables with baking soda. Coat the terminals of 
the batteries with acid neutralizing coating when necessary. If battery acid should spill into the battery box or on metal 
parts, flush with water and baking soda. 

3. Trace all hydraulic hoses through the frame openings. Check for chaffing or other damage on hoses. Check for leaks at 
hose ends. If hoses need to be tightened, do not allow them to twist during the tightening process. Hydraulic hoses should 
never be twisted. 

 
8.4.3 Steering 

1. Raise the steering console. Check to make sure that the hydraulic hoses are not being pulled when the console is lifted 
and that no chaffing is occurring.  

2. Lower the steering console. Look under the JETporter at the rear steering plate. Make sure that all hoses are clear from 
the path of the steering plate as it turns through its 175º rotation. 

3. Check hose ends for leaks. 
4. Visually look at the leaf spring and axle assembly. Check to see that all spring mounting hardware, including U-bolts, tie 

plates, and rear links, are visibly intact and tight.  
5. The JETporter, while unloaded, should sit level with the ground or with the rear slightly elevated. A JETporter that sits with 

the rear of the frame lower than the front might indicate a problem with the rear springs or axle. 
 

8.4.4 Steering Console Gas Strut 

Pull the lift lever on the steering console (right hand outside of console), and lift the steering console all the way up. The 
steering console should stay up without drifting down. If the strut drifts down, or if the console is difficult to lift, the upper 
attachment point of the strut may need adjustment. The nut on the rod at the attachment point can be loosened so that the rod 
can be turned by hand. Adjust the rod so that the pin in the end (release valve) is not at all depressed when the lift lever is 
released, but depresses far enough to not restrict movement when the lift lever is pulled. If the strut cannot be properly 
adjusted, it may be damaged or otherwise defective. 
 
8.4.5 Motors And Controllers 

1. Test drive the JETporter. Any problems in the performance character should be noted and addressed. A bad or loose 
steering potentiometer might have symptoms such as periodic slow down, picking up speed when beginning a turn, or the 
feel that one drive wheel is trying to apply braking. 

2. If problems are suspected, jack the drive wheels off the floor in the following manner:  With the cradle fully closed and 
partially tilted, place 4x4 boards under the bottom edge of the front cradle gates. Lower the cradle onto the 4x4s until the 
front drive wheels are 1 ½ to 2 inches off the floor. 

3. Now turn the steering wheel until the steering tires are aimed straight forward. Set the direction toggle to Forward. Press 
the accelerator pedal to run at approximately ½ throttle. The wheels should both turn at the same speed with the steering 
tires pointed straight ahead. Slowly turn the steering wheel to the left. Both drive tires should slow down. The left tire 
should slow to a stop. Now slowly turn the steering wheel for a full right turn. As you pass center both wheels should run 
at the same speed. As you approach the right, both wheels will slow down and the right wheel will slow to a stop. 

Different results are an indication of a problem. Consult Tronair to aid with trouble shooting. 
 

 
 
 
 
 
 
 



Model:  JP100SSC 
Electric Towbarless Tug 

 

01/20228 | Rev. 06 Page | 12 

 
8.4.6 Cradle Lubrication 

1. Remove the side panels from the capture cradle (two on 
each side). 

2. Use a grease gun to lubricate the rear trunnion mount 
blocks. There will be one grease zerk on the outside of each 
block, two blocks per side. See illustration for location 

3. Open the cradle all the way. Use compressed air to blow 
out excessive dirt when possible. Visually look at the lower 
Delrin (plastic) bearing pads (lowest bearing pad on each 
side). They will visibly be scuffed, scratched and gouged; 
this is normal. Look for any wear that has resulted in actual 
deep dishing of the material. If wear points become 
significantly thinner than the surrounding material, the 
bearing pad should be changed before failure occurs. Notify 
Tronair if this type of wear is found. 

4. With the cradle open, find the bushing that comes up 
through the lower Delrin bearing pad (labeled Flange 
Bushing in the illustration). Wipe the bushing clean and 
lubricate the outside diameter with wheel bearing grease. 

 
 

 
8.4.7 Tire Wear 

Check wear on the drive and steering tires. Check for un-even wear. Check for tire cracking. The shallow tread pattern in the 
center of the tires may wear away in the range of 300 to 400 hours of use, depending on factors such as towing weight and 
pavement porosity. There is no determined depth at which the tires are worn out. The tires need to be in good condition (even 
wear and no cracks) and be suitable for the environment they are being used in. In extreme wear cases, ground clearance will 
be reduced. It will be necessary to establish a “life span” in hours, for both drive and steering tires, so that plans can be made 
for replacement. For reference, the drive tires are 21” O.D. at the center when new. The steering tires are 16” O.D. at the 
center when new. 
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8.4.8 Brake Testing 

The brake and be tested for full release and full set in the following manner: 
 
Full Release: 
1. Lower the cradle fully closed, use a 4 x 4 under the full front edges of both cradle gates. Lower the cradle onto the 4 x 4 

until the drive wheels are 1 ½ to 2 inches off the ground. 
2. Turn the Forward/Neutral/Reverse switch to Neutral.  
3. This step will take two people. Have one person press the accelerator pedal (with FNR switch in Neutral) while the other 

person attempts to turn the drive wheel by hand. The wheel will turn hard due to the 36:1 drive ratio. Grab the tire by the 
tread, lean into it and turn it. If the brakes are fully released, it will turn. 

4. If the unit fails this test, notify Tronair for trouble shooting. 
 
Full Set: 
1. Lower the cradle fully closed, use a 4 x 4 under the full front edges of both cradle gates. Lower the cradle onto the 4 x 4 

until the drive wheels are 1 ½ to 2 inches off the ground. 
2. Open the battery cover on the driver’s side to expose the hydraulic valve manifold. 
3. Remove the connector plugs (gray) from valves SV3 and SV5. Be sure to write down the wire numbers for re-installation. 
4. Turn the Forward/Neutral/Reverse switch to Forward. 
5. Press the accelerator pedal for a count of 3 seconds and release. Do not press for more than 3 seconds. The parking 

brake should be tight enough to prevent wheel spin under full load conditions. Caution: this procedure applies full 
amperage to the motor in a locked rotor condition. Do not test twice without a significant cooling period in 
between. 

6. If the unit fails this test, notify Tronair for trouble shooting. 
 
8.4.9 Cradle Ground Clearance 

The proximity of the cradle to the ground at the time of 
capture is important to get the best capture and best lift on 
the NLG. The stopping distance from the ground is 
adjustable at the roller switch on the driver’s side of the 
cradle. 
 
1. Find the flattest available area of concrete to park the 

tug and make this adjustment. 
2. With the cradle full retracted (Cradle In) and fully 

lowered (Cradle Down) measure the distance from 
the lowest part of the cradle gates to the ground. For 
best performance this distance should be maintained 
at ½ to ¾ inches from the ground. For consistency 
measure at the inside edge of the gate, closest to center. 

3. If adjustments need to be made, remove the sheet metal side plates (2) from the driver’s side of the cradle exposing the 
cylinder and roller switch area. 

4. Adjustments can be made to the height of the steel block on the ¼ - 20 studs and to the position of the aluminum 
mounting block housing the proximity sensor. 

5. Recent parts released (K-5157) consisting of a new proximity sensor mounting block (J-6291) and shims (S-2989-01) will 
allow increased adjustment of the mounting block position. 

 
8.5 TWELVE MONTHS OR 500 HOURS MAINTENANCE CHECKS 

8.5.1 Wheel Bearings 

Repack steering axle wheel bearings. If repair is needed, the hub, bearings, grease seal, and dust cap can be purchased as a 
set. 
 
8.5.2 Filter Element 

Change filter element in Hydraulic System Filter. Filter kit number is on filter label. This element is oversized enough that 
clogging should not be an issue; however, as silt collects in a filter element, sifting can occur as the element is shaken. 
Removing the silt by changing the element and cleaning the filter bowl is advised. 
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8.6 MAINTENANCE SCHEDULE CHART 

Serial or I.D. Number 

Maintenance Section Inspected By/ 
Date 

Inspected By/ 
Date 

Inspected By/ 
Date 

Inspected By/ 
Date 

Inspected By/ 
Date 

Inspected By/ 
Date 

Inspected By/ 
Date 

Daily Checks 

Headlights 8.1.1        

Battery Cover Tie Down/Latch 8.1.2        

Cradle Function 8.1.3        

Upper Arm Locking 8.1.4        

Creep Speed 8.1.5        
 

Weekly Checks 

Brake Reservoir Fill 8.2.1        

Battery Care 8.2.2, 6.0        
 

Monthly Checks 

Hydraulic Reservoir Fill 8.3.1        

Repeat Daily Check 8.3.2        
 

Monthly Torque Specs         

Drive Wheel Lug Nuts – 240 ft lbs         

Rear Wheel Lug Nuts – 90 ft lbs         
 

3 Month or Every 125 Hours Checks 

Torque Hubs 8.4.1        

Battery Cable and Hose Routing 8.4.0        

Steering 8.4.3        

Steering Console Gas Strut 8.4.4        

Motors and Controllers/Test Drive 8.4.5        

Cradle Lubrication 8.4.6        

Tire Wear Check 8.4.7        

Cradle Ground Clearance Check 8.4.9        
 

12 Month or Every 500 Hours Checks 

Steer Axle Wheel Bearings 8.5.1        

Hydraulic Filter Element 8.5.2        

 



Model:  JP100SSC 
Electric Towbarless Tug 

 

01/20228 | Rev. 06 Page | 15 

 
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 Swanton Cargo Pkwy East Fax: (419) 867-0634 
Swanton, Ohio  43558 USA E-mail: sales@tronair.com 
 Website: www.tronair.com 
 
9.2 RECOMMENDED SPARE PARTS LISTS 

Reference the following page(s) for Replacement Parts and Kits available. 
 
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. 
 
12.0 APPENDICES 

APPENDIX I Wiring Diagram 
APPENDIX II Hydraulic Schematic 
APPENDIX III Remote Actuator Installation and Service Instructions 
APPENDIX IV Mobile DTE 10 Excel 32 SDS 
APPENDIX V Deep Cycle Battery Handling, Maintenance and Test Procedures & 
 Battery Mate 80 and Battery Charger Controller 
APPENDIX VI NAPA Prem Perf Gear Oil SAE 80W-90 SDS 
APPENDIX VII Declaration of Conformity 
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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 

2 Z-6348-01 Assembly, Battery Covers 1 

3 J-3872 Plate, Motor Cover 2 

4 G-1475-107010 Screw, ⅜ – 16 SOC BUT HD CAP 6 

5 G-1503-1070N Flatwasher 6 

6 G-1502-1070R Lockwasher, ⅜ Regular 6 

9 J-5768-01 Plate, Motor Cover Ref 

12 G-1503-1050N Flatwasher, ¼ Narrow SS 6 

13 G-1503-1030N #10 Flatwasher, SS 8 

15 G-1476-105006 Screw, ¼ - 20 SOC BUT HD CAP 6 
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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 

21 G-1476-103106 Screw, 10 - 32 SOC BUT HD CAP 8 

22 G-1202-1035 ESN, #10 – 32 8 

24 H-2899 Reflector, White 8 in 

29 H-2806 Reflector, Amber 24 

30 R-2237-01 Plate, Cover Ref 

31 J-4225 Plate, Center Arm 1 

32 G-1476-105010 Screw, ¼ - 20 SOC BUT HD CAP 1 

33 G-1476-106012 Screw, 5/16 - 18 SOC BUT HD CAP 1 

34 JP-235 Gas Struts 4 

35 JP-236 Gas Strut Mounting Bracket 8 

36 G-1152-103206 Screw, SOC FLT HD 82º CAP 8 

37 G-1501-1030 ESN, 10 – 24 SS 8 

39 V-1050 ISO Electric 2 

40 V-2194 Label, Sit Down 2 

41 V-1814 Label, Warning, Keep 5 ft 2 

42 V-2343 Label, Back Away 1 

43 V-1001 Label, Made In USA 1 

44 V-2191 Label, Caution Hands/Feet 1 

45 V-2247 Label, Driving Instructions 1 

46 V-2268-02 Label, Tronair, Inc. 1 

47 H-3075 Extinguisher, Fire 1 

48 G-1159-103506 Screw, 10 – 32 RD HD CRS REC 2 

49 H-3076 Bracket, Extinguisher 1 

51 V-2331-02 Label, Softcapture 9 in 2 

52 H-1204-06*120 Tape, Neoprene Foam Seal 1 

59 Z-7898 (see pgs 62-66) Assembly, Cradle Sheetmetal Ref 

60 V-2421 Label, Loading and Unloading 1 

61 EC-2455 Light, Work Flood LED 1 

63 Z-8502 Assembly, Control Console 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 

12 G-1503-1050N Flatwasher, ¼ Narrow SS 4 

13 Z-8631-01 Weldment, Backrest 1 

14 G-1502-1050R Lockwasher, ¼ Regular SS 4 

15 G-1476-105006 Screw, ¼ - 20 SOC BUT HD CAP 4 

25 S-2119-01 Console Rear Cover Ref 

26 G-1112-109016 Bolt, ½ - 13 HH SS 4 

27 G-1503-1090N Flatwasher, ½ 4 

28 G-1202-1090 ESN, ½ - 13 4 

29 H-2806 Reflector, Amber (4 in long) 8 in 

45 Jp-241 Combo Pintle Hitch 1 

50 V-2118 Label, Serial Number 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 

11 S-2600-01 Cover, Console Side Ref 

12 G-1503-1050N Flatwasher, ¼ Narrow SS 4 

13 G-1503-1030N #10 Flatwasher, SS 8 

14 G-1502-1050R Lockwasher, ¼ Regular SS 4 

15 G-1476-105006 Screw, ¼ - 20 SOC BUT HD CAP 4 

16 G-1476-102006 Screw, #8 - 32 SOC BUT HD CAP 2 

17 14074 Handle, Drawer 1 

18 H-1204-06*82.0 Tape, Neoprene Foam Seal 1 

19 V-2249 Label, Fasten Seat Belt 1 

21 G-1476-103106 Screw, 10 - 32 SOC BUT HD CAP 8 

22 G-1202-1035 ESN, #10 – 32 8 

23 H-3627 Latch, Draw Adjustable 2 

38 V-2146 Label, Battery Charger Plug In 1 

39 V-1050 ISO Electric 2 

46 V-2298-02 Label, Tronair 3 

56 G-1159-103714 Screw, 10-32 RD HD CRS REC 2 

57 G-1152-107206 Screw, SOC FLT HD 82º CAP 4 

58 J-5354 Spacer, Latch 2 

N/S V-2525-01/02 Label, JETporter 2 
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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 

8 JP-299-04 Hose, Blind End Tee of Up/Down Cradle Cylinder to Needle Valve Block (80” STR to STR) 1 

9 JP-299-04 Hose, Rod End Tee of Up/Down Cradle Cylinder to Needle Valve Block (80” STR to STR) 1 

16 JP-299-10 Hose, Steering Valve Block Port L to Rotary Actuator Bottom Port (52” STR to STR) 1 

17 JP-299-10 Hose, Steering Valve Block Port R to Rotary Actuator Top Port (52” STR to STR) 1 

55 JP-299-05 Hose, Cylinder Cradle Up Driver Side to Tee (21” STR to 90º Short Elbow) 8 

56 N-2012-03-S Tee, Union 4 

59 JP-299-11 Hose, Cylinder Down Driver Side to Tee (19” STR to 90º Short Elbow) 1 

60 JP-299-19 Hose, Cylinder Down Passenger Side to Tee (33” STR to 90º Short Elbow) 1 

61 G-1100-105012 Bolt, ¼ - 20 HEX HD GR5 4 

62 JP-299-20 Hose, Cylinder Cradle Up Passenger Side to Tee (35” STR to 90º Short Elbow) 8 

63 G-1202-1050 ESN, ¼ - 20 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 

10 JP-299-09 Hose, Filter Outlet to Main Valve Block Port P (25” STR to STR) 1 

12 JP-299-17 Hose, Pump Pressure to Filter Inlet (40” STR to STR) 1 

34 N-2001-14-S-B Elbow, Male 2 

35 N-2020-03-S 8-6 Reducer 2 

37 HC-1244 Body, Filter –4 1 

38 G-1250-1050N Flatwasher, ¼ Narrow 4 

39 G-1202-1055 ESN, ¼ - 28 2 

40 G-1100-105544 Bolt, ¼ - 28 HH GR5 2 

41 TR377-03*001.63 TBG, SST .50 OD .49 W 2 

42 K-4225 Element, Filter (M.B.) 1 

43 G-1100-106054 Bolt, 5/16 - 18 HH GR5 3 

44 G-1250-1060N Flatwasher, 5/16 Narrow 6 

45 G-1202-1060 ESN, 5/16 - 18 3 

46 HC-2373 Valve Manifold (Block and Valves Complete) 1 

67 V-2231 Label, Filter Element Replacement, K-4225 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 

3 JP-299-12 Hose, Valve Port P10 to bottom Brake Tee (73” STR to STR) 1 

7 JP-299-01 Hose, Needle Valve Block to Main Block Valve Port P3 (21” STR to STR) 1 

10 JP-299-09 Hose, Filter Outlet to Main Valve Block Port P (25” STR to STR) 1 

11 JP-299-18 Hose, Valve Block Port P8 to Accumulator (34” STR to STR) 1 

13 JP-299-16 Hose, Pump Return to Valve Block Port T (27” STR to STR) 1 

14 JP-299-14 Hose, Valve Block Port P11 to Steering Valve Block Port T (112” STR to STR) 1 

23 JP-299-03 Hose, Rotary Valve Port 1 to Main Valve Block P5 (30” STR to STR) 1 

25 JP-299-01 Hose, Needle valve Block to Main Block Valve Port P4 (21” STR to STR) 1 

27 JP-299-06 Hose, Main Valve Block Port P6 to Flow Combiner Port 3 (76” STR to STR) 1 

47 N-2053-05-S-B Plug, Hex HD w/O-Ring 1 

48 N-2053-03-S-B Plug, Hex HD w/O-Ring 1 

49 N-2007-05-S-B Connector, Straight Thread 2 

52 N-2001-05-S-B Elbow, Straight Thread 3 

66 EC-2204 Switch, Pressure 1 

69 HC-2389 Disc, Orifice 1 

71 N-2001-08-S-B Elbow, Straight Thread #6 4 

72 N-2846-02 Conversion, Adapter 1 

73 EC-2205 Cable Sensor, Pressure 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 

11 JP-299-18 Hose, Valve Block Port P8 to Accumulator (34” STR to STR) 1 

12 JP-299-17 Hose, Pump Pressure to Filter Inlet (40” STR to STR) 1 

13 JP-299-16 Hose, Pump Return to Valve Block Port T (27” STR to STR) 1 

15 JP-299-13 Hose, Accumulator Tee to Steering Valve Block Port P (95” STR to 90º Short Elbow) 1 

28 N-2002-05-S Elbow, Swivel Nut 1 

29 N-2007-08-S-B Connector, Straight Thread 1 

32 H-3074-04 Bracket, Accumulator 2 

33 HC-2375 Accumulator 1 

34 N-2001-14-S Elbow, Male 3 

35 N-2020-03-S 8-6 Reducer 1 

36 N-2000-06-S Nut, #8 Tube 1 

51 G-1100-107010 Bolt, ⅜ - 16 HEX HD GR5 4 

54 N-2016-08-S Tee, Run Swivel Nut 1 

64 G-1250-1070N Flatwasher, ⅜ Narrow 8 

65 G-1202-1070 ESN, ⅜ - 16 4 

71 N-2001-08-S-B Elbow, Straight Thread #6 1 

32 
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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 

6 JP-299-15 Hose, Tee Top of Brake to Master Cylinder (140” STR to STR) 1 

18 JP-299-06 
Hose, Left Side of Cradle Assembly Check Valve Block To 
Block Manifold in Battery Box (at front center) (76” STR to STR) 

1 

19 JP-299-06 
Hose, Right Side of Cradle Assembly Check Valve Block To 
Block Manifold in Battery Box (at front center) (76” STR to STR) 

1 

20 JP-299-06 
Hose, Left Side of Cradle Assembly Check Valve Block To 
Flow Divider Block in Battery Box (at front center) (76” STR to STR) 

1 

21 JP-299-06 
Hose, Right Side of Cradle Assembly Check Valve Block To 
Flow Divider Block in Battery Box (at front center) (76” STR to STR) 

1 

24 JP-299-07 Hose, Brake Reservoir To Brake Actuator Inlet (22” STR to STR) 1 

31 Z-6358 Assembly, Hydraulic Actuator 1 

57 N-2005-03-S Elbow, Male 1 

58 N-2009-03-S Connector, Male 1 

(Z-8175) 
(Z-8175) 
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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 

14 JP-299-14 Hose, Valve Block Port P11 to Steering Valve Block Port T (112” STR to STR) 1 

15 JP-299-13 Hose, Accumulator Tee to Steering Valve Block Port P (95” STR to 90º Short Elbow) 1 

16 JP-299-10 Hose, Steering Valve Block Port L to Rotary Actuator Bottom Port (52” STR to STR) 1 

17 JP-299-10 Hose, Steering Valve Block Port R to Rotary Actuator Top Port (52” STR to STR) 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-299-07 Hose, Bottom of Brake on Drivers’ Side to Tee (22” STR to STR) 1 

2 JP-299-07 Hose, Bottom of Brake on Passenger Side to Tee (22” STR to STR) 1 

3 JP-299-12 Hose, Valve Port P10 to Bottom Brake Tee (73” STR to STR) 1 

4 JP-299-08 Hose, Top of Brake on Driver Side to Tee (26” STR to STR) 1 

5 JP-299-08 Hose, Top of Brake on Passenger Side to Tee (26” STR to STR) 1 

6 JP-299-15 Hose, Master Cylinder to Top Brake Tee (140” STR to STR) 1 

53 N-2001-03-S-B Elbow, Straight Thread 4 

56 N-2012-03-S Tee, Union 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 JP-219 Cylinder, Left Cradle 1 

2 R-3055-01 Cylinder, Stop 1 

3 G-1100-105512 Bolt, HH GR 5, ¼ - 28 x 1 ¼ Long 4 

4 G-1250-1050N Flatwasher, ¼ ID Narrow 8 

5 G-1100-105512 ESN, ¼ - 20 4 

6 N-2009-37-S Connector, Straight Thread 2 

DETAIL K (Z-8200) 
ASSEMBLY, HYDRAULIC 
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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 

22 JP-299-02 Hose, Assy. Manual Pump Port 2 tee to Rotary Valve Port 3 (76” STR to STR) 1 

23 JP-299-03 Hose, Assy. Manual Pump Arms Opening Port 3 to Main Valve Block P5 (30” STR to STR) 1 

26 JP-299-06 Hose, Main Valve Block Port P6 to Block Tee in Battery Box (15” STR to STR) 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 

7 JP-299-01 Hose, Needle Valve Block to Main Block Valve Port P3 (21” STR to STR) 1 

8 JP-299-04 Hose, Blind End of Up/Down Cradle Cylinder to Needle Valve Block (80” STR to STR) 1 

9 JP-299-04 Hose, Rod End of Up/Down Cradle Cylinder to Needle Valve Block (80” STR to STR) 1 

18 JP-299-06 
Hose, Left Side of Cradle Assembly Check Valve Block to 
Block Tee in Battery Box (76” STR to STR) 

1 

19 JP-299-06 
Hose, Right Side of Cradle Assembly check Valve Block to 
Block Tee in Battery Box (76” STR to STR) 

1 

20 JP-299-06 
Hose, Left Side of Cradle Assembly Check Valve Block to 
Flow Combiner/ Divider Port 4 (76” STR to STR) 

1 

21 JP-299-06 
Hose, Right Side of Cradle Assembly Check Valve Block to 
Flow Combiner/ Divider Port 2 (76” STR to STR) 

1 

25 JP-299-01 Hose, Needle Valve Block to Main Block Valve Port P4 (21” STR to STR) 1 

26 JP-299-06 Hose, Hand Pump Tee Port 2 to Block Tee in Battery Box (76” STR to STR) 1 

27 JP-299-06 Hose, Main Valve Block Port P6 to Flow Combiner/Divider Port 3 (76” STR to STR) 1 

75 Z-8017 Machine, Block Manifold 1 
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Main Block 

ITEM QTY MODEL NO. 
CL1 ............................. 8 .............. HC-2373-19 
CV2 ............................. 1 .............. HC-2373-11 
CV1, CV2 .................... 2 .............. HC-2373-10 
SV3 ............................. 1 .............. HC-2373-14 
SV6, SV4, SV5 ........... 3 .............. HC-2373-13 
SV1, SV2 .................... 2 .............. HC-2373-17 
FR1 ............................. 1 .............. HC-2373-22 
FC1 ............................. 1 .............. HC-2373-24 
OD1 ............................ 1 .............. 4531610 
ORF1, ORF2............... 2 .............. HC-2389 
CBV1 .......................... 1 .............. HC-2373-26 
PST ............................. 1 .............. HC-2373-12 

ITEM QTY MODEL NO. 
SV3, SV4, SV5, SV6 – requires 1 ea 
Seal Kit .................... 1 ................. HC-2373-16 

SV1, SV2 – requires 1 ea 
Coil Spacer Kit ......... 1 ................. HC-2373-20 
Seal Kit .................... 1 ................. HC-2373-21 

FR1 
Seal Kit .................... 1 ................. HC-2373-23 

FC1 
Seal Kit .................... 1 ................. HC-2373-25 
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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-2580 Block Flow 1 

2 N-2036-01-S-B Swivel, 37º Female 1 

3 N-2007-03-S-B Connector, Straight Thread 2 

4 N-2066-04-S-B Plug, Hollow Hex w/O-Ring 1 

5 N-2678-23-S-B Connector, Straight Thread 1 

6 N-2407-05-SS Ferrule, ⅜ 1 

7 HC-2433-12 Valve 1 

8 TR375-05-006-56 TBG, SST .38 OD - .049 W 6.56 LG 1 

9 N-2019-05-S Sleeve, ⅜ Tube #6 1 

10 N-2000-05-S Nut, #6 JIC x 37º 1 

11 N-2052-06 Expander, Tube 1 

12 H-1362 Plug, MB Series 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 HC-2504 Valve, Rotary 1 

2 N-2036-03-S-B Swivel, 37º Female 1 

3 N-2001-05-S-B Elbow, Straight Thread 2 

4 HC-2503 Pump, Hand 1 

5 N-2015-05-S-B Tee, Run Straight Thread 1 

6 N-2042-05-S-B Elbow, 45º Straight Thread 1 

03 
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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-2499 Machine, Block Manifold 1 

2 HC-2497 Block, Flow Divider 1 

3 N-2007-05-S-B Connector, Straight Thread 2 

4 N-2001-05-S-B Elbow, Straight Thread 4 

5 N-2053-05-S-B Plug, Hex w/O-Ring 1 

6 G-1250-1050N Flatwasher, ¼ Narrow 2 

7 G-1251-1050R Lockwasher, ¼ Regular 2 

8 G-1100-105020 Bolt, ¼ - 20 HH GR5 2 

78 G-1100-110012 Bolt, ⅝ - 11 HH GR5 2 

79 G-1250-1100N Flatwasher, ⅝ Narrow 2 

80 G-1251-1100R Lockwasher, ⅝ Regular 2 
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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 

7 HC-2000-045 O-Ring, Series 2 2 

8 G-1420-109050 Bolt, HH ½ - 13 x 5 LG 4 

9 G-1251-1090R Lockwasher, ½  Regular 4 

10 G-1251-1070R Lockwasher, ⅜  Regular 4 

11 G-1420-107010 Bolt, HH ⅜ - 16 x 1 LG 4 

12 HC-2413 Hydraulic Brake 2 

13 EC-2031 10 HP Motor, Separately Excited 2 

14 HC-2007-228 O-Ring 2 

16 Z-8463 Assembly, Center Console 1 

19 G-1202-1035 Stopnut, #10-32 Elastic 5 

20 G-1503-1030N Flatwasher, #10 6 

25 G-1503-1050N Flatwasher, ¼ Narrow 4 

26 JP-118 Strobe Light 1 

27 G-1497-102004 Screw, 8 – 32 x ½ Round Head 3 

28 G-1503-1020N #8 Washer 3 

29 JP-118 Cover, Lens 1 

30 EC-2456 Light, Work Spot LED 2 

34 S-2597-01 Plate, Cover Ref 

35 H-3616 Mat, Platform 2 

37 Z-7859 Assembly, Steering 1 

38 V-2295 Label, Use AW32 Oil 2 gal 

45 G-1476-105010 Screw, ¼ - 20 SOC BUT HD CAP 4 

46 G-1502-1050R Lockwasher, ¼ Regular 4 

48 Z-8502 Assembly, Accelerator Frame 1 

49 G-1501-1060 ESN, 5/16 – 18 SS 8 

50 G-1503-1060N Flatwasher, 5/16 Narrow SS 8 

51 JP-227 Seat 2 

52 JP-228 Arm Rest 1 set 

57 G-1476-103106 Screw, #10-32 Socket Button Cap 1 

59 Z-7896 Assembly, Cradle Hydraulic Ref 

64 H-1438-02 Holder, Spring Clip 1 

65 R-2691 Handle, Pump 1 

66 V-2423 Label, Electrical 1 

67 G-1320-01 Linch, Pin 8 

70 Z-8200 Assembly, Cylinder 2 

74 JP-229 Belt, Seat 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 

2 JP-261 Tire Mounting Front 2 

3 JP-245 Torque Hub 2 

4 G-1100-110016 Bolt, HH ⅝ - 11 x 1 ¾ LG 12 

5 G-1251-1100R Lockwasher, ⅝ N8 12 

6 G-1248-1105 , ⅝ - 18 Flange Hex 18 

7 HC-2000-045 O-Ring, Series 2 2 

24 G-1202-1050 ESN, ¼ - 20 4 

25 G-1503-1050N Flatwasher, ¼ Narrow 4 

31 Z-7771-01 Weldment, Brake Pedal Ref 

32 JP-226 Pillow Block, Brake Pedal 2 

33 G-1154-107210 Screw, ⅜ - 16 x 1 LG SOC HD CAP 4 

34 S-2597-01 Plate, Cover Ref 

39 EC-2766 Foot Pedal 1 

40 G-1420-106012 Bolt, 5/16 – 18 Hex Head GR 8 2 

41 G-1250-1050N Flatwasher, ¼ Narrow 8 

42 4002-36 Contact, Socket 8 

43 EC-2102 Wedge, 6 Pin Secondary Locking 1 

44 EC-2103 DT Connector 6 Pin 1 

45 G-1476-105010 Screw, ¼ - 20 SOC BUT HD CAP 4 

46 G-1502-1050R Lockwasher, ¼ Regular 4 

47 J-5179 Panel, Access Ref 

49 G-1501-1060 ESN, 5/16 – 18 SS 2 

50 G-1503-1060N Flatwasher, 5/16 Narrow SS 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 JP-271 Lever, Steering Cowl 1 

2 H-3068 Wheel, Steering 1 

3 G-1201-1031 ESN, #10 – 32 SS 4 

4 Z-6342-01 Weldment, Steer Cowl Ref 

5 G-1100-107012 Bolt, HH ⅜ - 16 x 1 ¼ LG 2 

6 G-1202-1070 ESN, ⅜ - 16 2 

7 G-1251-1070R Lockwasher, ⅜ 4 

8 HC-2372 Actuator, Steering 1 

9 G-1100-109012 Bolt, HH ½  - 13 x 1 ¼ LG 24 

10 G-1251-1090R Lockwasher, ½ 24 

11 N-2001-35-S-B Elbow, Straight Thread 6-4 2 

12 Z-2717-01 Weldment, Axle 1 

13 JP-021 Hub, 3500 2 

14 U-1128 Wheel, Solid 2 

15 EC-2040 Button, Horn 1 

16 H-3069 Nut, Steering Wheel 1 

17 G-1230-01 Nut, Axle 1-14 2 

18 G-1283 Washer, Spindle, 1” 2 

19 Z-6716-01 Weldment, Bottom Steering Plate Ref 

20 G-1129 Bolt, Shackle 9/16 – 18 x 3 LG 6 

21 G-1240 Nut, Shackle 9/16 – 18 6 

22 H-3066 Spring, 7 Leaf 2 

23 H-3073 U-Bolt, 1.75 Axle 5.75 LG 4 

24 H-3070 Plate, Tie 1.75 Axle, 1.75 Spring 2 

25 J-4185 Link, Rear Shackle Ref 

26 JP-242 Bumper 2 

27 H-3665 Cylinder, Block-A-Lift 1 

28 HC-2371 Valve, Steering 1 

29 H-3067 Steering Column 1 

30 R-2319 Spacer 1 

 
Continued on following page 
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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 

31 G-1301-11 Pin, Cotter, 3/16 x 1 ½ 2 

32 H-3071 Nut with Washer (fits H-3073 U-Bolt) 8 

33 G-1100-107030 Bolt, HH ⅜ - 16 x 3 LG 4 

34 G-12501-1070N Flatwasher, ⅜ 8 

35 G-1151-103212 Screw, 10 – 24 HEX SOC HD CAP 2 

36 R-2320 Extension 1 

37 N-2001-09-S-B Elbow, Straight Thread 6-8 2 

40 G-1202-1035 ESN, #10 – 32 6 

41 S-2525-01 Bracket 1 

43 G-149-103106 Screw, 10 – 32 x ¾ RD HD PH SS 4 

44 G-1503-1030N Flatwasher, #10 Narrow SS 14 

45 G-1250-1060N Flatwasher, 5/16 Narrow 4 

46 G-1202-1065 ESN, 5/16 - 24 2 

47 G-1100-106514 Bolt, HH 5/16 – 24 x 1 ½ LG 2 

48 N-2706-03-S-B Elbow, Straight Thread 2 

49 N-2020-03-S Reducer, Tube End Thread 2 

50 N-2000-06-S Nut, #8 JIC 37º 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 

15 S-2680-01 Plate, Rocker Switch Ref 

18 G-1476-103110 Screw, 10-32 SOC BUT HD CAP 4 

19 G-1202-1035 ESN, 10-32 4 

20 G-1503-1030N Flatwasher, #10 4 

21 JP-108 Cord Grip 1 

30 EC-2456 Light, Work Spot LED 2 

53 14132 Switch, Emergency Stop 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 

22 JP-223 Reservoir, Brake 1 

23 G-1100-105010 Bolt, HH, ¼ - 20 x 1 2 

24 G-1202-1050 ESN, ¼ - 20 2 

25 G-1503-1050N Flatwasher, ¼ Narrow 2 

71 JP-114 Linch, Pin 4 

72 R-2740 Rod, Cradle 2 

73 H-3689 Bearing, Flanged 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 EC-1711-03 Cover, Wiring Duct, two 26” LG 72 in 

2 EC-1710-10 Duct, Cover 72 in 

3 G-1159-103504 Screw, #10 – 32 CRS REC 26 

4 G-1202-1035 Stopnut, 10-32 Elastic 26 

8 EC-2682 Assembly, Terminal Block 1 

9 EC-2806 Relay, Plug-In (DPDT) 1 

10 EC-2807 Socket, Relay 2 

11 EC-2075 Diode, Plug-In 11 Pin Socket 3 

12 EC-2252 Socket, 3 Amp 1 

13 EC-2253 Relay, Socket 1 

14 13074 Socket, Relay (TPDT) 3 

15 13064 Relay, Compact 24VDC (TPDT) 3 

16 EC-2060 Diode, Plug-In 8 Pin Socket 14 

17 EC-2837 Relay, Solid State 3 – 32 VDC 1 

18 EC-2260 Relay, Clip 8 

19 EC-2258 Relay, Ice Cube (SPDT) 20 AMP 8 

20 EC-2259 Socket, 20 AMP 300 Volts 8 

21 EC-2332 Relay, Latching (DPDT) 1 

22 EC-2012 Relay, High Capacity (Horn) 1 

23 S-2713-01 Panel, Din Rail 1 

37 EC-2461 Receptacle, 12 Way In-Line (Plug by Cradle) 1 

38 EC-2462 Plug, 12 Way In-Line (Plug by Cradle) 1 

39 EC-2463 Wedgelock, Receptacle 12 Way In-Line (Plug by Cradle) 1 

40 EC-2464 Wedge, Plug 12 Way In-Line 9 (Plug by Cradle) 1 

44 13072*005.00 Rail, Din 1 

46 13070 Anchor, Din Rail 2 

47 EC-2808 Diode, Surge Suppressor, 6-200 VDC 1 

49 13072*011.0 Rail, Din 1 

55 EC-2684 Assembly, Terminal Block 1 
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Model:  JP100SSC 
Electric Towbarless Tug 

 

01/20228 | Rev. 06 Page | 48 

 

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

Item Part Number Description Qty 

56 13063 Relay, Compact 24VDC (DPDT) 4 

57 13073 Socket, Relay 8 Pin 4 

73 EC-2275 Potentiometer 1 

74 G-1251-1080R Lockwasher, ¼ Regular 6 

75 G-1250-1050N Flatwasher, ¼ Narrow 8 

76 G-1251-1030R Lockwasher, #10 Regular 25 

77 TR377-03*001.12 TGB, SST .50 OD .49 W 2 

78 G-1100-105016 Bolt, Hex Head FR 5 ¼ - 20 x 1.75 Long 2 

79 G-1100-105010 Bolt, Hex Head FR 5 ¼ - 20 x 1Long 5 

80 G-1202-1050 Stopnut, ¼ - 20 Elastic 1 

N/S EC-2113-5.00 Fuse, 5 AMP Fast Acting 3 

N/S EC-2113-10.0 Fuse, 10 AMP Fast Acting 4 

N/S V-2314 Label, Components 1 

N/S EC-2117 Wire, 18 GA MTW White 190 in 

N/S EC-2116 Wire, 18 GA MTW Green 1,441 in 

N/S EC-2115 Wire, 18 GA MTW Black 190 in 

N/S EC-2114 Wire, 18 GA MTW Blue 3,393 in 

N/S 17156 Wire, 20 AWG Yellow 50 in 

N/S 17155 Wire, 20 AWG MTW Blue 50 in 

N/S 17152 Wire, 16 AWG MTW Blue 120 in 

N/S 17151 Wire, 16 AWG MTW Black 54 in 

N/S 17150 Wire, 16 AWG MTW Green 18 in 

N/S 17110 Terminal, #8 Reg Ring 4 

N/S 17102 Wire, 20 AWG MTW Green 50 in 

N/S 17096 Wire, 20 AWG MTW Black 50 in 

N/S EC-2049 Plug, 2 Socket, DT (by Pump Block) 9 

N/S EC-2050 Wedge, 2 Pin Secondary Locking (by Pump Block) 9 

N/S 4002-36 Contact, Socket 16 AWG 36 

N/S JP-142 Blocking Diodes, Large 5 
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Model:  JP100SSC 
Electric Towbarless Tug 

 

01/20228 | Rev. 06 Page | 49 

 

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

Item Part Number Description Qty 

N/S EC-2051 Connector, Compact 5 Conductor 5 

N/S 17160 Terminal, 5/16 Yellow Ring 5 

N/S EC-1327-01 Tab, Male 16 

N/S EC-1326-01 Disconnect, Female 56 

N/S EC-2077 Card, Making Terminal Block 1 

N/S EC-2078 Card, Making Terminal Block 1 

N/S EC-2079 Card, Making Terminal Block 1 

N/S EC-2453 Card, Making Terminal Block 1 

N/S EC-2454 Card, Making Terminal Block 1 

N/S EC-2679 Card, Making Terminal Block 1 

N/S 4002-31 Contact, Pin 16 AWG 12 

N/S 12095 3 Pin Connector, DT06-3S 2 

N/S 12099 Plug, Wedge Lock, W3S 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-8456-01/SP Weldment, Console Ref 

2 V-2343 Label, Back Away 1 

3 V-2421 Label, Loading and Unloading 1 

4 V-2513 Label, E-Stop and Reset Instruction 1 

5 G-1476-105004 Screw, Socket Button Head Cap, ¼ - 20 4 

6 G-1503-1050N Flatwasher, ¼ SST 4 

7 G-1502-1050R Lockwasher, ¼  4 

8 G-1658-13 Washer, w/Neoprene ¼  4 

9 G-1476-103006 Screw, Socket Button Head Cap, 10-24 1 

11 G-1671-01 Nut, Non-Removable 10-24 1 

12 G-1476-103106 Screw, Socket Button Head Cap, #10 – 30 8 

13 G-1502-1030R Lockwasher, #10 8 

14 G-1658-04 Washer, w/Neoprene #10 8 

15 S-2674-01 Panel, Control 1 

16 EC-2744 Rubber, Switch Boots 6 

17 EC-2745 Switch, Toggle 3 Position (DPDT) 4 

18 EC-2693 Lamp, Panel LED (White) 1 

19 EC-2739 Switch, 4 Position Maintained 1 

20 EC-2740 Switch, 3 Position Spring R/1 1 

21 EC-2741 Switch, 3 Position Maintained w/Level 1 

22 EC-2812 Hole, Plug Black Plastic 1 

24 EC-2096 Battery, Controller Hour Meter 1 

25 14132 Switch, Emergency Stop 2 

26 14142 Flange, Latch 5 

27 14143 Block, Contact (Green) 6 

28 14144 Block, Contact (Red) 8 

29 H-3752 Seal, Silicone Rubber 38.38 in 

30 J-5692 Spacer, E-Stop 1 

31 V-1001 Label, Made In USA 1 

 
 
Continued on following page 
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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 

32 V-2514 Label, E-Stop Cover 1 

34 V-2574 Label, Center Control 1 

35 EC-2747 Switch, Toggle 2 Position (DPDT) 1 

36 EC-2746 Switch, Toggle 2 Position (DPDT) 1 

39 V-2515 Label, Fender Switch 1 

41 S-2680-01 Plate, Fender Switch 1 

45 EC-1175-25-A Connector, Power Cable 1 ¼  1 

46 EC-1176-05 Locknut, Conduit 1 

N/S V-2191 Label, Caution Hands/Feet 1 

N/S EC-2674 Block, Contact NCEB SP-CLP 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-6339-01 Weldment, JP100S Ref 

2 HC-2537 Pump, Hydraulic 1 

3 G-1100-107012 Bolt, HH GR5, ⅜ - 24 x 1 ¼ LG 2 

4 G-1250-1070N Flatwasher, ⅜ Narrow 14 

5 G-1251-1070R Lockwasher, ⅜ Regular 2 

6 S-2332-01 Cover, Socket Ref 

7 G-1202-1050 ESN, ¼ - 20 14 

8 G-1254-09 Washer, ¼ Fender 2 

9 EC-2011 Horn 1 

10 G-1251-1050R Lockwasher, ¼ Regular 10 

11 G-1250-1050N Flatwasher, ¼ Narrow 10 

12 G-1440-1050-S Nutsert, ¼ - 20 Open End 2 

13 G-1100-105006 Bolt, HH, ¼ - 20 x ¾  LG 2 

16 EC-2090 Controller 2 

17 G-1154-105206 Screw, ¼ - 20 SOC BUT HD CAP 8 
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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 

31 G-1476-103110 Screw, #10 – 32 Socket Button Head Cap 12 

32 G-1250-1030N Flatwasher, #10 Narrow 4 

36 EC-2846 LED, 24V Red 2 

37 EC-2847 LED, 24V Amber 4 

44 Z-7952 Assembly, Charger Door 1 

50 G-1202-1035 Stopnut, #10 – 32 Elastic 6 

66 G-1100-107022 Bolt, HH GR5, ⅜ - 16 x 2 ¼ LG 6 

67 TS-2439-01 Tube, Stop Ref 

68 G-1202-1070 ESN, ⅜ - 16 6 

76 EC-1326-01 Disconnect, Female Red ¼ F/I 12 

77 EC-1327-01 Disconnect, Male Red ¼ F/I 12 

78 EC-2709 Base, Black for 169 LED Light 6 
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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 

7 G-1202-1050 ESN, ¼ - 20 16 

10 G-1251-1050R Lockwasher, ¼ Regular 8 

11 G-1250-1050N Flatwasher, ¼ Narrow 20 

12 G-1440-1050-S Nutsert, ¼ - 20 Open End 8 

14 A-1280 Angle, Mounting 1 

15 G-1100-105012 Bolt, HH GR5, ¼ - 20 x 1 ¼ LG 4 

17 G-1151-105010 Screw, ¼ - 20 Hex Head Cap 10 

18 G-1152-103706 Screw, 82” SOC Flat HD CAP 2 

19 EC-1618 Holder, Fuse 1 

20 EC-1619-04 Fuse, Low Voltage Limiter (60 AMP) 1 

28 G-1100-105010 Bolt, HH GR5, ¼ - 20 x 1 LG 6 

31 G-1250-1030N Flatwasher, #10 Narrow 8 

42 J-5182-01/-02 Bracket Ref 

43 J-4505-01/-02 Bracket Ref 

48 EC-2842 Contactor, 15 A (SPST) 1 

49 H-3526 Bracket, Mounting 1 

50 G-1202-1035 ESN, #10 - 32 2 

51 G-1497-103106 Screw, RD HD PH SS, 10 – 32 x ¾ 2 

56 Z-7949 Assembly, Negative Buss Bar 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 

7 G-1202-1050 ESN, ¼ - 20 4 

11 G-1250-1050N Flatwasher, ¼ Narrow 8 

18 G-1152-103706 Screw, 82” SOC Flat HD CAP 4 

19 EC-1618 Holder, Fuse 3 

21 EC-1619-18 Fuse, Low Voltage Limiter (400 AMP) 2 

22 J-5189 Bar, Buss 1 

23 EC-2452 Contactor 1 

24 J-4268 Plate, Contactor 1 

25 G-1515-M50 Flatwasher, Metric M5 4 

26 G-1514-M50R Lockwasher, Split 4 

27 G-1114-050025 Bolt, Class 8.8 Metric 4 

31 G-1250-1030N Flatwasher, #10 Narrow 8 

45 EC-2446-01 EVC Connector, A32 Female 1 

47 G-1100-105024 Bolt, HH GR5, ¼ - 20 4 

50 G-1202-1035 ESN, #10 – 32 4 

64 EC-2663 Modual, Power Diode (100 Amp) 1 

65 G-1159-103510 Screw, #10-32 RD HD CRS REC 2 

69 EC-1185-08 Cable, Welding #6 36 in 

70 EC-1034-01 Terminal, Ring 2 

71 EC-1034-03 Terminal, Ring 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 

7 G-1202-1050 ESN, ¼ - 20 4 

11 G-1250-1050N Flatwasher, ¼ Narrow 8 

41 EC-2250 Proximity, Switch 1 

46 EC-2447-01 EBC Connector, A32 Male 1 

47 G-1100-105024 Bolt, HH GR5, ¼ - 20 4 

52 JP-205 Switch, Batt CMP/Steer Limit 1 

53 G-1157-103512 Screw, #10 – 32 PAN HD CRS REC 2 

54 G-1251-1030R Lockwasher, #10 Regular 2 

55 G-1503-1020N Flatwasher, #8 Narrow 2 

63 G-1202-1020 Stopnut, #8 – 32 RD HD CRS REC 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-7896 Assembly, Hydraulic Ref 

2 S-2618-01 Guard, Side Long Left 1 

3 S-2619-01 Guard, Side Long Right 1 

4 S-2389-01 Guard, Side Short Front 2 

8 G-1202-1050 Stopnut, ¼ - 20 Elastic 1 

9 G-1502-050R Lockwasher, ¼ ID Narrow 12 

10 G-1112-105006 Bolt, HH GR5, ¼ - 20 x ¾ LG 10 

11 G-1112-105012 Bolt, HH GR5, ¼ - 20 x 1 ¼ LG 8 

12 G-1503-1050N Flatwasher, ¼ ID Narrow 16 

13 H-2807 Reflector, Red 12.38 in 

14 H-2806 Reflector, Yellow 8 in 

15 H-2899 Reflector, White 16 in 

21 G-1439-1050-S Nutsert, ¼ - 20 Open End 6 

22 Z-9119-01 Sensor, Tab 1 

Not Shown Z-8172-SP Capture Metal Package 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 

4 G-1250-1090R Flatwasher, ½ Regular 4 

6 J-4795 Pin, Support 2 

7 G-1251-1090R Lockwasher, ½  Regular 6 

8 G-1100-109514 Bolt, HH GR5, ½ - 20 x 1 ½ LG 4 

15 Z-7895 Assembly, Cradle 1 

21 J-5687 Center Wedge 1 

22 G-1100-109016 Bolt, HH GR5, ½ - 13 x 1 ¾ LG 1 

23 G-1100-109030 Bolt, HH GR5, ½ - 13 x 3 LG 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-7931 Block, Trunnoin 2 

2 S-2363-01 Plate, Cover 2 

3 G-1100-109042 Bolt, HH GR5, ½ - 13 x 4 ¼ LG 8 

4 G-1250-1090R Flatwasher, ½ Regular 16 

5 G-1202-1090 ESN, ½ - 13 8 

9 HC-2598 Cylinder, Hydraulic 2 

10 N-2463-36-S-B Fitting, Reducer Expander, 10-4 4 

11 N-2001-03-S-B Elbow, Straight Thread 4 

13 Z-8175 Assembly, Block Flow 2 

14 G-1677-107512 Screw, Set, Oval Point, ⅜ - 24 x 1 ¼ Long 2 

15 G-1203-1075 Jamnut, ⅜ - 24 Elastic 2 

18 J-4770 Block, Trunnoin 2 

19 G-1163-01 Screw, Hex CAP PT SET, ¼ - 28 2 

24 N-2411-02 Zerk, Grease ¼ - 28 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-4770 Block, Trunnoin 1 

2 N-2411-02 Zerk, Grease ¼ - 28 1 

3 S-2540-01 Cover, Trunnoin 1 

4 G-1163-01 Screw, Hex CAP PT SET, ¼ - 28 1 

5 G-1182-05-01 Screw, Drive 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-2617-01 Sensor, Box 1 

2 G-1476-105012 Bolt, HH GR5, ¼ - 20 x 1 ¼ LG 6 

3 G-1502-1050R Lockwasher, Helical Spring 6 

4 G-1503-1050N Flatwasher, ¼ Narrow 6 

5 G-1476-103106 Screw, #10 – 32 BUT HD CAP 4 

6 G-1503-1030N Flatwasher, #10 Narrow 4 

7 G-1202-1035 ESN, #10 – 32 5 

8 J-4792 Base, Pod 2 

9 H-3544 Spacer, Nylon ½ - ¼  x 69 LG 6 

10 H-3543 Spacer, Nylon ½ - .192 x 1 ½ LG 1 

11 H-3546 Spring, Extension 1 

12 G-1202-1020 ESN, #8 – 32 4 

13 G-1159-102004 Screw, #8 – 32 RD HD CRS REC 4 

14 G-1250-1020N Flatwasher, #8 Narrow 2 

15 G-1207-1050 Nut, Jam ¼ - 20 2 

16 G-1203-1050 EJN, ¼ - 20 2 

17 EC-2250 Switch, Proximity 2 

19 J-5239-01 Sensor, Bar 1 

20 G-1163-04 Screw, #6-32 HEX CUP PT SET 2 

21 G-1476-103120 Screw, #10 – 32 SOC BUT HD CAP 1 

22 G-1476-105006 Screw, ¼ - 20 SOC BUT HD CAP 1 

23 J-5480-01 Sensor, Bar 1 

24 R-2784 Roller, 1 ½ DIA 1 

25 H-3682 Spring, SS 2 ½ Long 1 

26 H-3667 Spacer, Nylon ½ x .250 x 1 Long 1 

27 G-1202-1050 ESN, ¼ - 20 1 

28 G-1250-1050N Flatwasher, ¼ Narrow 1 

29 G-1476-105022 Screw, ¼ - 20 SOC BUT HD CAP 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-8150-01 Weldment, Cradle 1 

2 Z-8970-01 Weldment, Arm Right 1 

3 Z-8966-01 Weldment, Arm Left 1 

4 G-1154-109214 Screw, ½ - 13 SOC BUT HD CAP 4 

5 G-1251-1090R Lockwasher, ½ Regular 10 

6 Z-9099 Assembly, Capture Arm Right 1 

7 Z-9098 Assembly, Capture Arm Left 1 

8 Z-8148 Assembly, Arm Left 1 

9 Z-8149 Assembly, Arm Right 1 

 

2 3 

4    5 
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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-9097 Assembly, Arm Right 1 

2 G-1630 Shaft, Collar 1 

3 H-3829 Flange, Bearing 2 

4 R-3024-01 Spacer, Rod 7/8 Long 1 

5 G-1420-10624 Bolt, 5/16 – 18 Hex Head Grade 8 1 

6 G-1503-1060N Flatwasher, 5/16 4 

7 G-1501-1060 Stopnut, Elastic 2 

8 G-1420-106040 Bolt, 5/16 – 18 Hex Head Grade 8 1 

9 H-3919 Strut, Gas -30º 1 

10 Z-8970-01 Weldment, Arm Right Base 1 

11 J-6129-01 Plate, Stop 1 

12 G-1202-1050 Stopnut, ¼ - 20 Elastic 2 

13 G-1250-1050N Flatwasher, ¼ 2 

14 G-1100-105010 Bolt, ¼ - 20 Hex Head Grade 5 2 

15 G-1392-100-S Ring, External Retaining 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-9096 Assembly, Arm Left 1 

2 G-1630 Shaft, Collar 1 

3 H-3829 Flange, Bearing 2 

4 J-6845 Plate, Sensor Arm 1 

5 R-3024-01 Spacer, Rod 7/8 Long 1 

6 G-1420-10624 Bolt, 5/16 – 18 Hex Head Grade 8 1 

7 G-1503-1060N Flatwasher, 5/16 4 

8 G-1501-1060 Stopnut, Elastic 2 

9 G-1420-106040 Bolt, 5/16 – 18 Hex Head Grade 8 1 

10 H-3919 Strut, Gas -30º 1 

11 Z-8966-01 Weldment, Arm Left Base 1 

12 J-6129-01 Plate, Stop 1 

13 G-1202-1050 Stopnut, ¼ - 20 Elastic 2 

14 G-1100-105010 Bolt, ¼ - 20 Hex Head Grade 5 2 

15 G-1392-100-S Ring, External Retaining 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 

10 J-5481-01 Gear, Lock 1 

15 J-5481-02 Gear, Lock 1 

17 H-3356 Shim, Round 2 

24 G-1630 Shaft, Collar 2 

45 R-2681 Spacer, Spring 2 

46 J-5471-01 Pad, Outer Bearing 1 

47 J-5471-02 Pad, Outer Bearing 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 

16 H-3552 Spring, Compression 1 

31 EC-2250 Switch, Proximity 1 

33 G-1250-1050N Flatwasher, ¼ Narrow 12 

36 G-1100-105012 Bolt, HH GR5 ¼ - 20 x 1 ¼ LG 6 

43 H-3614 Stud, Thread, ¼ - 20 x 4 LG 2 

44 G-1207-1050 Nut, Jam 4 

48 J-5190 Pad, Outer Bearing 1 

49 Z-7455 Weldment, Rod Pivot 2 

50 TR021-10-002.25 TBG, STL DOM, 1 ⅜ - 1.31 2 

51 R-2783 Sleeve, Bearing 4 

52 R-2683 Machine, Bearing 2 

54 J-4862 Block, Sensor 1 

56 G-1251-1070R Lockwasher, ⅜ Regular 2 

57 G-1100-107004 Bolt, ⅜ - 16, HEX HD GR5 2 

61 J-4793 Block, Switch 1 

62 G-1251-1050R Lockwasher, ¼ Regular 2 



Model:  JP100SSC 
Electric Towbarless Tug 

 

01/20228 | Rev. 06 Page | 74 

 

Parts List Illustration 



Model:  JP100SSC 
Electric Towbarless Tug 

 

01/20228 | Rev. 06 Page | 75 

 

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

 

Item Part Number Description Qty 

5 G-1251-1090R Lockwasher, ½ Regular 2 

10 J-5481-01 Geer, Rack 1 

11 G-1163-04 Screw, #6-32 HEX CUP PT SET 1 

13 G-1202-1035 ESN, 10 - 32 6 

26 H-3317 Plunger, Spring 2 

27 H-3316 Base, Mounting Plunger 2 

28 G-1503-1030N Lockwasher, #10 Narrow 10 

29 G-1476-103116 Screw, #10-32 SOC BUT HD CAP 6 

30 J-4792 Mount, Sensor 1 

31 EC-2250 Switch, Proximity 1 

32 Z-7449-01 Weldment, Wheel Switch 1 

33 G-1250-1050N Flatwasher, ¼ Narrow 4 

34 G-1202-1050 ESN, ¼ - 20 2 

35 G-1100-105016 Bolt, HH GR5, ¼ - 20 x 1 ¾ LG 2 

36 G-1100-105012 Bolt, HH GR5, ¼ - 20 x 1 ¼ LG 4 

37 J-4678 Bracket, Caster 1 

38 Z-7450-01 Weldment, Caster Bracket 1 

39 G-1100-109550 Bolt, HH GR5, ½ - 20 x 5 LG 1 

40 G-1202-1095 ESN, ½ - 20 1 

41 R-2527 Roller 1 

42 G-1100-109510 Bolt, HH GR5, ½ - 20 x 1 LG 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 

5 G-1251-1090R Lockwasher, ½ Regular 2 

12 G-1100-109010 Bolt, ½ - 13, HEX HD GR5 2 

14 J-5214-01 Plate, Spacer 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-9094-01/-SP Weldment, Arm Left 1 

2 G-1476-105010 Screw, SOC BUT HD CAP ¼ - 20 X 1.0 LG 2 

3 Z-9842 Assembly, Roller Left 1 

4 G-1207-1090 Jam Nut, ½ - 13 Hex 2 

5 G-1476-109030 Screw, ½ - 13 SOC BUT HD CAP 1 

8 S-2627-01-SP Support, Bearing 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-9095-01/-SP Weldment, Arm Right 1 

2 G-1476-105010 Screw, SOC BUT HD CAP ¼ - 20 X 1.0 LG 2 

3 Z-9841 Assembly, Roller Right 1 

4 G-1207-1090 Jam Nut, ½ - 13 Hex 2 

5 G-1476-109030 Screw, ½ - 13 SOC BUT HD CAP 1 

8 S-2627-01 Support, Bearing 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-6700-01-00 Plate, Extension Roller 1 

2 R-3078-01 Rod, Axle 1 

3 G-1152-107212 Screw, Socket Flat Head 82 Cap 2 

4 G-1250-1110N Flatwasher, ¾ Narrow 1 

5 G-1203-1115 Jamnut, ¾ - 16 Elastic 1 

6 G-1420-107014 Bolt, 3/8 – 16 Hex Grade 8 2 

7 G-1202-1070 Stopnut, 3/8 – 16 Elastic 2 

8 G-1503-1070N Flatwasher, 3/8 Narrow 2 

9 R-3077 Roller 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 J-6700-02-00 Plate, Extension Roller 1 

2 R-3078-01 Rod, Axle 1 

3 G-1152-107212 Screw, Socket Flat Head 82 Cap 2 

4 G-1250-1110N Flatwasher, ¾ Narrow 1 

5 G-1203-1115 Jamnut, ¾ - 16 Elastic 1 

6 G-1420-107014 Bolt, 3/8 – 16 Hex Grade 8 2 

7 G-1202-1070 Stopnut, 3/8 – 16 Elastic 2 

8 G-1503-1070N Flatwasher, 3/8 Narrow 2 

9 R-3077 Roller Ref 
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Parts List – Turn Signal Light Assembly Kit 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 

 

Item Part Number Description Qty 

1 Z-8554 Assembly, Signal Bracket 2 

3 Z-8558 Assembly, Signal Box 1 

Not Shown EC-1326-01 Disconnect, Female Red ¼ F/I 6 

Not Shown EC-1327-01 Disconnect, Male Red ¼  6 

Not Shown EC-1170-06 Cable, Electrical 3 Conductor 208 in 
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Parts List – Signal Box 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 

 

Item Part Number Description Qty 

1 S-8625-01 Box, Signal 1 

2 S-2746-01 Panel, Signal Box 1 

3 EC-2826 Lamp, LED Green 2 

4 EC-2747 Switch, Toggle 2 Position (SPST) 2 

5 EC-2744 Seal, Toggle Boot 2 

6 G-1180-105002 Screw, ¼ Hex Head TPG Type F ½ Long 6 

7 G-1180-105004 Screw, ¼ Hex Head TPG Type F ¾ Long 1 

8 G-1503-1050N Flatwasher, ¼ Narrow SS 7 

9 V-2584 Label, Signal Control 1 
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Parts List - Signal Box Bottom View 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 

 

Item Part Number Description Qty 

10 JP-108 Grip, Cord 2 

11 EC-2824 Flasher, Solid State 9 – 32V 1 

12 G-1476-103106 Screw, #10-32 Socket Button Head Cap 2 

13 G-1658-04 Washer, W/Neoprene #10 2 

14 G-1202-1035 Stopnut, #10 – 32 Elastic 2 

Not Shown EC-2051 Connector, Compact 5 Conductor 4 

Not Shown EC-2050 Terminal, Block 3 Position Connector 2 

Not Shown EC-1326-01 Disconnect, Female Red ¼ F/I 8 
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Parts List – Signal Bracket 
When ordering replacement parts/kits, please specify model, serial number and color of your unit. 

 

Item Part Number Description Qty 

1 EC-2819 Light, LED Red 1 

2 H-3804 Bracket, Gasket 1 

3 H-3805 Bracket, LED Holder 1 

4 EC-2820 Harness, LED Light 1 

5 G-1476-105010 Screw, ¼ - 20 Socket Button Head cap 2 

6 G-1503-1050N Flatwasher, ¼ ID Narrow 4 

7 G-1202-1050 Stopnut, ¼ - 20 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 Z-8146 Weldment, Left Swing Gate 1 

2 J-5465-02 Pad, Outer Bearing Top 1 

3 J-5464-02 Pad, Outer Bearing Bottom 1 

4 R-2557 Pin, Clevis 1 

5 Z-7332 Assembly, Shackle 1 

6 G-1152-105212 Screw, SOC FLT HD 82º CAP, ¼ - 20 x 1 ¼ LG 6 

7 G-1151-105240 Screw, HEX SOC HD CAP, ¼ - 20 1 

8 G-1152-105206 Screw, SOC FLT HD 82º CAP, ¾ LG 2 

9 G-1250-1050N Flatwasher, ¼ Narrow 6 

10 G-1202-1050 ESN, ¼ - 20 7 
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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-8147 Weldment, Right Swing Gate 1 

2 J-5465-01 Pad, Outer Bearing Top 1 

3 J-5464-01 Pad, Outer Bearing Bottom 1 

4 R-2557 Pin, Clevis 1 

5 Z-7332 Assembly, Shackle 1 

6 G-1152-105212 Screw, SOC FLT HD 82º CAP, ¼ - 20 x 1 ¼ LG 6 

7 G-1151-105240 Screw, HEX SOC HD CAP, ¼ - 20 1 

8 G-1152-105206 Screw, SOC FLT HD 82º CAP, ¾ LG 2 

9 G-1250-1050N Flatwasher, ¼ Narrow 6 

10 G-1202-1050 ESN, ¼ - 20 7 
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Parts List 
REPLACEMENT KITS 

 

Part Number Description Qty 

K-4225 Kit, Replacement Filter Element (Includes O-rings) 1 

 
 
 

Parts List 
REPLACEMENT LABELS 

 

Part Number Description Qty 

V-2231 Filter Element Replacement 1 

V-2512 Operator Control Panel 1 

V-1001 Made IN USA 1 

V-2247 Driving Operation 2 

V-2118 Serial Number CE 1 

V-2187 Battery Instructions 1 

V-2249 Fasten Seat Belt 1 

V-2268-02 Tronair 1 

V-2194 Sit Down 2 

V-2295 Use AW32 Oil 1 

V-2343 When Backing Away 1 

V-2421 Loading and Unloading 1 

V-2191 Caution Hands/Feet 1 

V-1814 Warning Keep 5 Ft Clear 2 

V-2295 Use AW32 Oil 1 

V-2515  Rocker Switch 1 

V-2423 Electrical Failure (Hand Pump Operation) 1 

 
 
 

Parts List 
REPLACEMENT PARTS FOR HC-2373 HYDRAULIC MANIFOLD 

 

Part Number Description Qty 

HC-2373-10 Cartridge for CV1, CV3  2 

HC-2373-11 Cartridge for CV2 1 

HC-2373-12 Pilot Piston for CV2 1 

HC-2373-13 Cartridge for SV4, SV5, SV6 2 

HC-2373-14 Cartridge for SV3 1 

HC-2373-15 Cartridge for RV1 1 

HC-2373-16 Seal Kit for all cartridges  1 

HC-2373-17 Cartridge for SV1 1 

HC-2373-18 Cartridge for SV2 1 

HC-2373-19 Coil for all solenoid valves 9 

HC-2373-20 Coil Spacer for SV1, SV2 2 

HC-2373-21 Seal Kit for SV1, SV2 2 

HC-2373-22 Not Used 1 

HC-2373-23 Not Used 1 

HC-2373-24 Cartridge for FC1 1 

HC-2373-25 Seal Kit for FC1 2 

HC-2373-26 Cartridge for CBV1 1 
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Parts List 
ELECTRICAL PARTS QUICK REFERENCE 

 

Identifier Part Number Qty 

K1, K8 Relay P/N 13064 2 

K1, K8 Base P/N 13074 2 

K1, K8 Diode P/N EC-2075 2 

K2, K6, K10, K11, K12, K13, K14, K18 Relay P/N EC-2258 8 

K2, K6, K10, K11, K12, K13, K14, K18 Base P/N EC-2259 8 

K2, K6, K10, K11, K12, K13, K14, K18 Diode P/N EC-2060 8 

K2, K6, K10, K11, K12, K13, K14, K18 Clip P/N EC-2260 8 

K5 Relay P/N EC-2252 1 

K5 Base P/N EC-2253 1 

K5 Diode P/N-EC-2060 1 

K7 relay EC-2012  1 

K9, K17, K19 Relay P/N 13063 3 

K9, K17, K19 Base P/N 13073  3 

K9, K17, K19 Diode P/N EC-2260 3 

K15 Relay P/N EC-2106 1 

K16 Relay P/N EC-2470 1 

K16 Base P/N EC-2333 1 

K16 Diode P/N EC-2075 1 

FU1 Holder P/N EC-1618 1 

FU1 Fuse P/N EC-1619-04 1 

FU2, FU3 Holder P/N EC-1618 2 

FU2, FU3 Fuse P/N EC- 1619-18 2 

FU4, FU5, FU9, FU10 Holder P/N EC-2555 4 

FU4, FU5, FU9, FU10 Fuse P/N EC-2113-10.0 4 

FU6, FU7, FU8 Holder P/N EC-2555 3 

FU6, FU7, FU8 Fuse P/N EC-2113-5.00 3 

Proximity Sensors (All) EC-2250 1 

SEN7 (Pressure Switch) EC-2204 1 

Cont1 (Line Contactor EC-2452 1 

Cont2 (Pump Motor Contactor EC-2671 1 

E-Sop Operator 14132 2 

KS Operator  EC-2197 1 

SW6 Operator EC-2672 1 

N.O. Contacts (Green) 14143 4 

N.C. Contacts (Red) 14144 7 

POT1 EC-2208 1 

VR1 EC-2275 1 
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Wiring Diagram 
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SAFETY DATA SHEET 
 

SECTION 1  PRODUCT AND COMPANY IDENTIFICATION 
 
PRODUCT 

Product Name:    MOBIL DTE 10 EXCEL 32 

Product Description:    Base Oil and Additives 

Product Code:      201560103630,   622621 

Intended Use:     Hydraulic fluid 
 
  
 
COMPANY IDENTIFICATION 

Supplier:  East Coast Lubes Pty Ltd (Queensland and Northern Territory)  
 A.B.N. 37 117 203 611 
Cnr North and Mort Streets   
Toowoomba, Queensland 4350       Australia  

   
  

 24 Hour Emergency Telephone  1300 131 001 
 Supplier General Contact  1800 069 019 

 
Supplier:                           Southern Cross Lubes (Victoria and Tasmania) 

                            58-66 Ajax Road 
                            Altona, Victoria 3018,          Australia 
 

24 Hour Emergency Telephone 
Product Technical Information 
Supplier General Contact 

1300 131 001 
 
1300 466 245 
1300 552 861 

 
Supplier:                           Perkal Pty Ltd Trading as Statewide Oil (Western Australia) 

                            A.B.N. 43 009 283 363 
                            14 Beete Street 
                            Welshpool, Western Australia  6106          Australia 
 

24 Hour Emergency Telephone 
Product Technical Information 
Supplier General Contact 

(8:00am to 4:30pm Mon to Fri)      1300 919 904 
 
(08) 9350 6777 
(08) 9350 6777 

 
Supplier:                           Perkal Pty Ltd Trading as Statewide Oil (South Australia) 

                            A.B.N. 43 009 283 363 
                            6-10 Streiff Rd 
                            Wingfield, South Australia  5013          Australia 
 

24 Hour Emergency Telephone 
Product Technical Information 
Supplier General Contact 

(8:00am to 4:30pm Mon to Fri)      1300 919 904 
 
(08) 8359 8995 
(08) 8359 8995 
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SECTION 2  HAZARDS IDENTIFICATION 
  
This material is not hazardous according to regulatory guidelines (see (M)SDS Section 15). 
 
          
 
 
Other hazard information: 
 
 
Physical / Chemical Hazards: 

No significant hazards. 
 
Health Hazards: 

High-pressure injection under skin may cause serious damage.  Excessive exposure may result in eye, 
skin, or respiratory irritation. 

 
Environmental Hazards: 

No significant hazards.  
  
 
NOTE:   This material should not be used for any other purpose than the intended use in Section 1 without expert 
advice. Health studies have shown that chemical exposure may cause potential human health risks which may 
vary from person to person. 

  

 SECTION 3  COMPOSITION / INFORMATION ON INGREDIENTS 
  
This material is defined as a mixture. 
 
Reportable Hazardous Substance(s) or Complex Substance(s) 
 

 Name  CAS#  Concentration* GHS Hazard Codes 
2,6-DI-TERT-BUTYLPHENOL  128-39-2  0.1 - < 1%  H315, H400(M factor 1), 

H410(M factor 1) 
ALKYL DITHIOPHOSPHATE  255881-94-8  0.1 - < 1%  H319(2A), H400(M factor 

1), H410(M factor 1) 
DISTILLATES, HEAVY, C18-50 - BRANCHED, CYCLIC 
AND LINEAR 

 848301-69-9  40 - < 50%  H304 

SEVERELY HYDROTREATED HEAVY PARAFFINIC 
DISTILLATE 

 64742-54-7  1 - < 5%  H304 

SOLVENT DEWAXED HEAVY PARAFFINIC DISTILLATE  64742-65-0  1 - < 5%  H304 
    
 * All concentrations are percent by weight unless ingredient is a gas. Gas concentrations are in percent by volume. Other 
ingredients determined not to be hazardous up to 100%.  
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 SECTION 4  FIRST AID MEASURES 
 
INHALATION 

Remove from further exposure.  For those providing assistance, avoid exposure to yourself or others.  
Use adequate respiratory protection.  If respiratory irritation, dizziness, nausea, or unconsciousness 
occurs, seek immediate medical assistance.  If breathing has stopped, assist ventilation with a 
mechanical device or use mouth-to-mouth resuscitation. 

 
SKIN CONTACT 

Wash contact areas with soap and water.  If product is injected into or under the skin, or into any part of 
the body, regardless of the appearance of the wound or its size, the individual should be evaluated 
immediately by a physician as a surgical emergency. Even though initial symptoms from high pressure 
injection may be minimal or absent, early surgical treatment within the first few hours may significantly 
reduce the ultimate extent of injury. 

 
EYE CONTACT 

Flush thoroughly with water.  If irritation occurs, get medical assistance. 
 
INGESTION 

First aid is normally not required. Seek medical attention if discomfort occurs. 
 

NOTE TO PHYSICIAN 
None 

 
 
 

SECTION 5 FIRE FIGHTING MEASURES 
 
EXTINGUISHING MEDIA 

Appropriate Extinguishing Media:  Use water fog, foam, dry chemical or carbon dioxide (CO2) to 
extinguish flames. 
 
Inappropriate Extinguishing Media:  Straight streams of water 

 
FIRE FIGHTING 

Fire Fighting Instructions:  Evacuate area.  Prevent run-off from fire control or dilution from entering 
streams, sewers or drinking water supply.  Fire-fighters should use standard protective equipment and in 
enclosed spaces, self-contained breathing apparatus (SCBA).  Use water spray to cool fire exposed 
surfaces and to protect personnel.  
 
Unusual Fire Hazards:  Pressurised mists may form a flammable mixture. 
 
Hazardous Combustion Products:   Aldehydes, Incomplete combustion products, Oxides of carbon, 
Smoke, Fume, Sulphur oxides 

 
FLAMMABILITY PROPERTIES  

Flash Point [Method]:  >200°C  (392°F)  [ASTM D-92] 
Flammable Limits (Approximate volume % in air):   LEL:  0.9     UEL: 7.0 
Autoignition Temperature:  N/D  

  



 
 Product Name:   MOBIL DTE 10 EXCEL 32 

 Revision Date:  26 Jul 2017  
 Page 4 of 10  
 

 

 
 SECTION 6  ACCIDENTAL RELEASE MEASURES 
 
NOTIFICATION PROCEDURES 

In the event of a spill or accidental release, notify relevant authorities in accordance with all applicable 
regulations. 

 
PROTECTIVE MEASURES 

Avoid contact with spilled material.  See Section 5 for fire fighting information.  See the Hazard 
Identification Section for Significant Hazards.  See Section 4 for First Aid Advice.  See Section 8 for 
advice on the minimum requirements for personal protective equipment. Additional protective measures 
may be necessary, depending on the specific circumstances and/or the expert judgment of the 
emergency responders. 
 
 
  

SPILL MANAGEMENT 
Land Spill:  Stop leak if you can do so without risk.  Recover by pumping or with suitable absorbent. 
 
Water Spill:  Stop leak if you can do so without risk.  Confine the spill immediately with booms.  Warn 
other shipping.  Remove from the surface by skimming or with suitable absorbents.  Seek the advice of a 
specialist before using dispersants. 
 
Water spill and land spill recommendations are based on the most likely spill scenario for this material; 
however, geographic conditions, wind, temperature, (and in the case of a water spill) wave and current 
direction and speed may greatly influence the appropriate action to be taken.  For this reason, local 
experts should be consulted.  Note:  Local regulations may prescribe or limit action to be taken. 

 
ENVIRONMENTAL PRECAUTIONS 

Large Spills:  Dyke far ahead of liquid spill for later recovery and disposal.  Prevent entry into waterways, 
sewers, basements or confined areas. 
 

 SECTION 7 HANDLING AND STORAGE 
 
HANDLING 

 Prevent small spills and leakage to avoid slip hazard. Material can accumulate static charges which may 
cause an electrical spark (ignition source).  When the material is handled in bulk, an electrical spark could 
ignite any flammable vapors from liquids or residues that may be present (e.g., during switch-loading 
operations).  Use proper bonding and/or earthing procedures.  However, bonding and earthing may not 
eliminate the hazard from static accumulation.  Consult local applicable standards for guidance.  
Additional references include American Petroleum Institute 2003 (Protection Against Ignitions Arising out 
of Static, Lightning and Stray Currents) or National Fire Protection Agency 77 (Recommended Practice 
on Static Electricity) or CENELEC CLC/TR 50404 (Electrostatics - Code of practice for the avoidance of 
hazards due to static electricity).     
 
Static Accumulator:   This material is a static accumulator. 

 
STORAGE 
The  type of container used to store the material may affect static accumulation and dissipation.  Do not store in 
open or unlabelled containers.  Keep away from incompatible materials.            
 
Material is defined under the National Standard [NOHSC:1015] Storage and Handling of Workplace Dangerous 
Goods. 
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 SECTION 8  EXPOSURE CONTROLS / PERSONAL PROTECTION 
 
EXPOSURE LIMIT VALUES 
 
Exposure limits/standards (Note: Exposure limits are not additive) 
 

 Substance Name Form Limit/Standard Note Source 
SEVERELY HYDROTREATED 
HEAVY PARAFFINIC DISTILLATE 

Mist. TWA 5 mg/m3   ACGIH 

SOLVENT DEWAXED HEAVY 
PARAFFINIC DISTILLATE 

Mist. TWA 5 mg/m3   Australia OELs 

SOLVENT DEWAXED HEAVY 
PARAFFINIC DISTILLATE 

Mist. TWA 5 mg/m3   ACGIH 

   
Exposure limits/standards for materials that can be formed when handling this product:       
 
NOTE: Limits/standards shown for guidance only.  Follow applicable regulations. 
 
 
Biological limits 
  
No biological limits allocated. 
 
 
ENGINEERING CONTROLS 

 
The level of protection and types of controls necessary will vary depending upon potential exposure 
conditions.  Control measures to consider: 

 No special requirements under ordinary conditions of use and with adequate ventilation. 
 

PERSONAL PROTECTION 

  
Personal protective equipment selections vary based on potential exposure conditions such as 
applications, handling practices, concentration and ventilation.  Information on the selection of protective 
equipment for use with this material, as provided below, is based upon intended, normal usage.  
 
Respiratory Protection:   If engineering controls do not maintain airborne contaminant concentrations at 
a level which is adequate to protect worker health, an approved respirator may be appropriate.  
Respirator selection, use, and maintenance must be in accordance with regulatory requirements, if 
applicable.  Types of respirators to be considered for this material include: 

Particulate 
No special requirements under ordinary conditions of use and with adequate ventilation. 

 
For high airborne concentrations, use an approved supplied-air respirator, operated in positive pressure 
mode.  Supplied air respirators with an escape bottle may be appropriate when oxygen levels are 
inadequate, gas/vapour warning properties are poor, or if air purifying filter capacity/rating may be 
exceeded. 
 
Hand Protection:   Any specific glove information provided is based on published literature and glove 
manufacturer data.  Glove suitability and breakthrough time will differ depending on the specific use 
conditions. Contact the glove manufacturer for specific advice on glove selection and breakthrough times 
for your use conditions. Inspect and replace worn or damaged gloves. The types of gloves to be 
considered for this material include: 

Nitrile,Viton 
No protection is ordinarily required under normal conditions of use. 

 
Eye Protection:   If contact is likely, safety glasses with side shields are recommended. 
 



 
 Product Name:   MOBIL DTE 10 EXCEL 32 

 Revision Date:  26 Jul 2017  
 Page 6 of 10  
 

 

Skin and Body Protection:    Any specific clothing information provided is based on published literature 
or manufacturer data.  The types of clothing to be considered for this material include: 

 No skin protection is ordinarily required under normal conditions of use.  In accordance with good 
industrial hygiene practices, precautions should be taken to avoid skin contact. 

 
Specific Hygiene Measures:   Always observe good personal hygiene measures, such as washing after 
handling the material and before eating, drinking, and/or smoking. Routinely wash work clothing and 
protective equipment to remove contaminants. Discard contaminated clothing and footwear that cannot 
be cleaned. Practise good housekeeping. 

  
 
ENVIRONMENTAL CONTROLS 

 Comply with applicable environmental regulations limiting discharge to air, water and 
soil. Protect the environment by applying appropriate control measures to prevent or limit 
emissions. 

 

SECTION 9  PHYSICAL AND CHEMICAL PROPERTIES 
 
Note:  Physical and chemical properties are provided for safety, health and environmental considerations 
only and may not fully represent product specifications.  Contact the Supplier for additional information. 
 
GENERAL INFORMATION 

Physical State:    Liquid  
Colour:   Amber 
Odour:   Characteristic 

Odour Threshold:   N/D 

 
IMPORTANT HEALTH, SAFETY, AND ENVIRONMENTAL INFORMATION 

Relative Density (at 15 °C):    0.847     
Flammability (Solid, Gas):  N/A 
Flash Point [Method]:     >200°C  (392°F)  [ASTM D-92] 
Flammable Limits (Approximate volume % in air):   LEL:  0.9     UEL: 7.0   
Autoignition Temperature:  N/D  
Boiling Point / Range:    > 316°C (600°F) 
Decomposition Temperature:  N/D 
Vapour Density (Air = 1):   > 2 at 101 kPa 

Vapour Pressure:   < 0.013 kPa (0.1 mm Hg) at 20 ºC 

Evaporation Rate (n-butyl acetate = 1):   N/D 

pH:   N/A 

Log Pow (n-Octanol/Water Partition Coefficient):   > 3.5 
Solubility in Water:   Negligible 

Viscosity:   32.7 cSt  (32.7 mm2/sec) at 40 ºC  |  6.6 cSt  (6.6 mm2/sec) at 100°C 
Oxidizing Properties:  See Hazards Identification Section. 

 
OTHER INFORMATION 

Freezing Point:   N/D 
Melting Point:   N/A 
Pour Point:      -45°C  (-49°F)    
DMSO Extract (mineral oil only), IP-346:    < 3 %wt  
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 SECTION 10  STABILITY AND REACTIVITY 
 
STABILITY:  Material is stable under normal conditions. 
 
CONDITIONS TO AVOID:  Excessive heat. High energy sources of ignition. 
 
INCOMPATIBLE MATERIALS:   Strong oxidisers 

 
HAZARDOUS DECOMPOSITION PRODUCTS:  Material does not decompose at ambient temperatures. 
 
POSSIBILITY OF HAZARDOUS REACTIONS:  Hazardous polymerization will not occur. 
 

SECTION 11  TOXICOLOGICAL INFORMATION 
 
INFORMATION ON TOXICOLOGICAL EFFECTS 

 

Hazard Class  Conclusion / Remarks 
Inhalation  
Acute Toxicity:  No end point data for 
material. 

Minimally Toxic. Based on assessment of the components. 

Irritation: No end point data for material. Negligible hazard at ambient/normal handling temperatures. 
Ingestion  
Acute Toxicity: No end point data for 
material. 

Minimally Toxic. Based on assessment of the components. 

Skin  
Acute Toxicity: No end point data for 
material. 

Minimally Toxic. Based on assessment of the components. 

Skin Corrosion/Irritation: No end point data 
for material. 

Negligible irritation to skin at ambient temperatures. Based on 
assessment of the components. 

Eye   
Serious Eye Damage/Irritation: No end point 
data for material. 

May cause mild, short-lasting discomfort to eyes. Based on 
assessment of the components. 

Sensitisation   
Respiratory Sensitization: No end point data 
for material. 

Not expected to be a respiratory sensitizer. 

Skin Sensitization: No end point data for 
material. 

Not expected to be a skin sensitizer. Based on assessment of the 
components. 

Aspiration: Data available. Not expected to be an aspiration hazard.  Based on physico-
chemical properties of the material. 

Germ Cell Mutagenicity: No end point data 
for material. 

Not expected to be a germ cell mutagen. Based on assessment of 
the components. 

Carcinogenicity: No end point data for 
material. 

Not expected to cause cancer. Based on assessment of the 
components. 

Reproductive Toxicity: No end point data 
for material. 

Not expected to be a reproductive toxicant. Based on assessment 
of the components. 

Lactation: No end point data for material. Not expected to cause harm to breast-fed children. 
Specific Target Organ Toxicity (STOT)  
Single Exposure: No end point data for 
material. 

Not expected to cause organ damage from a single exposure. 

Repeated Exposure: No end point data for 
material. 

Not expected to cause organ damage from prolonged or repeated 
exposure. Based on assessment of the components. 

 

 
OTHER INFORMATION 
 
Contains: 
Base oil severely refined:  Not carcinogenic in animal studies. Representative material passes IP-346, Modified 
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Ames test, and/or other screening tests. Dermal and inhalation studies showed minimal effects; lung non-specific 
infiltration of immune cells, oil deposition and minimal granuloma formation. Not sensitising in test animals. 
 
 
 

  
IARC Classification: 
The following ingredients are cited on the lists below:  None. 
  
 

--REGULATORY LISTS SEARCHED-- 
 1 = IARC 1  2 = IARC 2A  3 = IARC 2B 
  
 

 SECTION 12  ECOLOGICAL INFORMATION 
 
The information given is based on data available for the material, the components of the material, and similar 
materials. 
 
ECOTOXICITY    
             Material -- Not expected to be harmful to aquatic organisms. 
 
MOBILITY  
             Base oil component -- Low solubility and floats and is expected to migrate from water to the land.  

Expected to partition to sediment and wastewater solids. 
 
PERSISTENCE AND DEGRADABILITY 

Biodegradation:  
             Base oil component --  Expected to be inherently biodegradable    
 
BIOACCUMULATION POTENTIAL  
             Base oil component -- Has the potential to bioaccumulate, however metabolism or physical properties 

may reduce the bioconcentration or limit bioavailability. 
 
 

     
 

 
ECOLOGICAL DATA 

  
Ecotoxicity 

 Test  Duration  Organism Type  Test Results 
Aquatic - Chronic Toxicity  21 day(s)  Daphnia magna  NOELR 1.05 mg/l: data for similar 

materials 
  
 
 
  



 
 Product Name:   MOBIL DTE 10 EXCEL 32 

 Revision Date:  26 Jul 2017  
 Page 9 of 10  
 

 

 

 SECTION 13  DISPOSAL CONSIDERATIONS 
  
Disposal recommendations based on material as supplied.  Disposal must be in accordance with current 
applicable laws and regulations, and material characteristics at time of disposal.  
 
 
DISPOSAL RECOMMENDATIONS 

 Product is suitable for burning in an enclosed controlled burner for fuel value or disposal by supervised 
incineration at very high temperatures to prevent formation of undesirable combustion products. Protect 
the environment. Dispose of used oil at designated sites. Minimize skin contact. Do not mix used oils with 
solvents, brake fluids or coolants.  
  

 Empty Container Warning Empty Container Warning (where applicable):  Empty containers may contain 
residue and can be dangerous.  Do not attempt to refill or clean containers without proper instructions.  Empty 
drums should be completely drained and safely stored until appropriately reconditioned or disposed.  Empty 
containers should be taken for recycling, recovery, or disposal through suitably qualified or licensed contractor 
and in accordance with governmental regulations.  DO NOT PRESSURISE, CUT, WELD, BRAZE, SOLDER, 
DRILL, GRIND, OR EXPOSE SUCH CONTAINERS TO HEAT, FLAME, SPARKS, STATIC ELECTRICITY, OR 
OTHER SOURCES OF IGNITION.  THEY MAY EXPLODE AND CAUSE INJURY OR DEATH. 

 
 SECTION 14  TRANSPORT INFORMATION 
LAND (ADG) :  Not Regulated for Land Transport 

           
 
SEA (IMDG):   Not Regulated for Sea Transport according to IMDG-Code 

       
Marine Pollutant:   No      

 
 

 
AIR (IATA):   Not Regulated for Air Transport 

            
 

 SECTION 15  REGULATORY INFORMATION 
 
This material is not considered hazardous according to Australia Model Work Health and Safety Regulations.  
 
Product is not regulated according to Australian Dangerous Goods Code.  
 
No Poison Schedule number allocated by the Standard for the Uniform Scheduling of Medicines and Poisons 
(SUSMP) established under the Therapeutic Goods Act. 
   
 
AS1940 COMBUSTIBLE CLASS:  C2 
 
REGULATORY STATUS AND APPLICABLE LAWS AND REGULATIONS 

 
Listed or exempt from listing/notification on the following chemical inventories:   AICS, DSL, 
ENCS, KECI, PICCS, TCSI, TSCA 
               Special Cases: 

 

Inventory Status 
IECSC Restrictions Apply 
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 SECTION 16  OTHER INFORMATION 
 
KEY TO ABBREVIATIONS AND ACRONYMS: 
 
N/D = Not determined, N/A = Not applicable, STEL = Short-Term Exposure Limit, TWA = Time-Weighted Average 
 
KEY TO THE H-CODES CONTAINED IN SECTION 3 OF THIS DOCUMENT (for information only): 

H304: May be fatal if swallowed and enters airways; Aspiration, Cat 1 
H315: Causes skin irritation; Skin Corr/Irritation, Cat 2 
H319(2A): Causes serious eye irritation; Serious Eye Damage/Irr, Cat 2A 
H400: Very toxic to aquatic life; Acute Env Tox, Cat 1 
H410: Very toxic to aquatic life with long lasting effects; Chronic Env Tox, Cat 1 
 
THIS SAFETY DATA SHEET CONTAINS THE FOLLOWING REVISIONS: 

Perkal Pty Ltd Trading as Roto Oil (South Australia): Section 01: Supplier Mailing Address information was 
deleted. 
Perkal Pty Ltd Trading as Statewide Oil (South Australia): Section 01: Supplier Mailing Address information was 
added.         

 ----------------------------------------------------------------------------------------------------------------------------------------------------- 

 The information and recommendations contained herein are, to the best of ExxonMobil's knowledge and belief, 
accurate and reliable as of the date issued.  You can contact ExxonMobil to insure that this document is the most 
current available from ExxonMobil.  The information and recommendations are offered for the user's consideration 
and examination.  It is the user's responsibility to satisfy itself that the product is suitable for the intended use.  If 
buyer repackages this product, it is the user's responsibility to insure proper health, safety and other necessary 
information is included with and/or on the container.  Appropriate warnings and safe-handling procedures should 
be provided to handlers and users.  Alteration of this document is strictly prohibited.  Except to the extent required 
by law, re-publication or retransmission of this document, in whole or in part, is not permitted.  The term, 
"ExxonMobil" is used for convenience, and may include any one or more of ExxonMobil Chemical Company, 
Exxon Mobil Corporation, or any affiliates in which they directly of indirectly hold any interest. 
 
 

 ----------------------------------------------------------------------------------------------------------------------------------------------------- 
DGN:  7093387DAU  (1022091) 
 
----------------------------------------------------------------------------------------------------------------------------------------------------- 

Prepared by:          Exxon Mobil Corporation 
                              EMBSI, Clinton NJ USA 
Contact Point:       See Section 1 for Local Contact number 

 
End of (M)SDS 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

APPENDIX V 
 

Battery Mate 80 
and 

Battery Charger Controller 
 
 
 
 
 
 
 
 
 
 
 
 
 

WARNING 

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



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

 
 



 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

APPENDIX VI 
 

NAPA Prem Perf Gear Oil 80W-90 
SDS 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

 



 

 



 

 

 



 

 



 

 

 



 

 



 

 

 



 

 



 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

APPENDIX VII 
 

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 
JP100SSC 

 
 
 

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 
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