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

The Tronair Model 02-0511-0132 two stage hydraulic jack incorporates the following quality features: 
• Steel Construction. 
• Two-stage telescoping rams. 
• Mechanical ram lock nuts that prevent lowering of jack under load. 
• Quick action mechanical extension. 
• Single speed, manually operated pump with pressure relief. 
• Uses standard MIL-PRF-5606 hydraulic fluid. 
• Mechanical extensions provided to allow jack to be utilized on other aircraft as shown in specifications. 
 
2.0 USAGE 

The purpose of this jack is to lift aircraft for maintenance. It has a maximum capacity of five (5) tons (4.4 kN). 
 
3.0 SPECIFICATIONS 

• Vertical capacity:  10,000 lbs. (44.5 kN) 
• Minimum closed heights: 

 with R-1013-01 mechanical extension 11.4 in (29 cm) 
 with R-1012-01 mechanical extension 17.5 in (44.6 cm) 

• Mechanical extension:  3.0 in (7.6 cm) 
• Hydraulic extension:  12.22 in (31 cm) 
• Maximum heights obtainable: 

 with R-1013-01 mechanical extension 26.6 in (67.6 cm) 
 with R-1012-01 mechanical extension 32.7 in (83.1 cm) 

• Overall: 14 ½ x 15 in (36.8 x 38.1 cm) 
• Floor area (triangular):  156 in² (1006 cm²) 
• Weight:  100 lbs (45.4 kg) 
 
4.0 ASSEMBLY INSTRUCTIONS 

4.1 GENERAL INFORMATION 

This product should be assembled and/or repaired using good workmanship practices and proper tools. Bolts and elastic 
stopnuts should be tightened to a torque not to exceed industry standards for grade '5' bolts. The 3/8 -24 bolts should be 
tightened to 35 ft-lbs. 
 
All replacement parts must be the same as or equal to the original parts supplied. 
 
4.2 PRE-USE CHECKS 

• Refer to the Jack Parts Lists and Illustrations to identify and ensure that all parts are present. 
• Generally check over unit to assure the tightness of all fittings. 
• With rams completely collapsed, check hydraulic fluid level; fluid level should be 5/8 to ½ inches from the outside top of 

reservoir. Replenish with MIL-PRF-5606 fluid as required. 
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5.0 OPERATING INSTRUCTIONS 

The user should be familiar with the following statements prior to using the jack(s). 
 

CAUTION! 

• NEVER put hands between aircraft and jack pad, as a fter aircraft has been lowered, struts may have 
hung up. 

• Never align jack under aircraft by pounding on jack  legs.  Dented legs may lead to jack collapse. 
• Always lower ram locking nut(s) after jack is under  load. Be sure ram nut(s) is seated fully after 

jacking. 
• Always raise and lower jacks simultaneously so that  aircraft remains level. 
• Always use a tail or nose stand, as applicable, for  additional stability. 

 
WARNING! 

When collapsing rams by hand miss-staging may occur  and cause pinch points. To collapse ram, add a 
minimum 50 lb load to the mechanical extension. Kee p hands and fingers clear of locking nuts. Failure to 
adhere to this safety instruction can cause injury.  

 
To Raise Aircraft: 
1. Place jack on a hard level surface. 
2. Hydraulic rams must be completely retracted before operating the jack. 
3. Raise mechanical extension as close to aircraft jack pad as possible. 

NOTE: Jacks equipped with two mechanical extensions . The difference between the extensions is a length  of 6.1 in. 
Select the extension that best suits the jacking po sition. 

WARNING! 
The locking pin MUST be placed in the ram protectio n ring groove and fully through the mechanical 
extension. 
 
The locking pin pull ring and ball lock MUST be pla ced outside the ram protection ring. 
 
• Visually inspect the jack prior to every use. 
• Do not place extra locking pins in any other hole 

on the mechanical extension. 
• Insure mating surfaces to jack point are free of 

debris and damage. 
• Under no conditions should the locking pin pull 

ring be inside the ram protection ring groove. 
• Under no conditions should the locking pin’s 

ball lock be inside the ram protection ring 
groove. 

• Never use the jack if the ram protection ring is 
not installed. 

• Never use the locking pin without a locking pin 
pull ring. 

• Never use a locking pin that has been damaged. 
• Never use a ram protection ring that has been 

damaged or deformed. 
• Replace ram protection ring if it does not have a 

radius groove for the locking pin. 
• Load test jacks annually. 
• Only order replacement parts from Tronair. 
 
Failure to comply could result in premature failure  
below certified weight and could cause serious 
injury including death. 

 
 
 
 
 
 
 

5.0 Operating instructions continued on following page 

CORRECT PIN PLACEMENT 
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5.0 OPERATING INSTRUCTIONS (continued) 

INCORRECT PIN PLACEMENTS 

 
  RESULTS OF INCORRECT  
 INCORRECT PIN PLACEMENTS LOCKING PIN PLACEMENTS 

 
 
4. Close pump release valve and operate pump. 

NOTE: Turning the pump release valve counter-clockw ise lowers the jack. Turning the pump release valve  
clockwise stops the jacks descent, and allows it to  be raised. 

5. Hydraulic rams must extend in order form largest to smallest diameter. 
6. Lower ram locknut(s) as aircraft is raised. Keep locknuts within 1 inch from bottom of extending ram. 
7. Largest diameter hydraulic ram must fully extend before the next stage ram begins to rise. 
8. Do not continue to operate hand pump after all rams have fully extended. 
 

WARNING!  
The ram locknuts are user operated safety devices. Failure to utilize these locknuts may result in 
personal injury or death and/or damage to aircraft or equipment. 

 

No 
Deformation 

Damage and 
Deformation  

Ball Lock In  
Ram Protection Ring 

Locking Pin Not In  
Ram Protection Ring and 

top Locking Pin in Mechanical Extension 
(use only one pin) 

Pull Ring In  
Ram Protection Ring 
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5.0 OPERATING INSTRUCTIONS (continued) 

To Lower Aircraft: 
1. Lower all jacks simultaneously. 
2. If ram locknut(s) is tight, raise jack slightly to release nut(s) ¼ inch from tripod. 
3. Ensure proper staging as aircraft is being lowered: loosen ram locknut beginning with smallest ram (1” max) until stage is 

completely lowered. Repeat for next largest stage. 
4. Loosen pump release valve slightly to slowly lower aircraft. 

Note: When using jack during washing operations, co mpletely cover top of jack near ram seal. 

CAUTION!  
Do not place hands on top of jack near ram locknuts  while lowering jack. Pinch points exist between to p of 
jack and threads on ram. 
 
Always wear safety glasses. 

 
6.0 MAINTENANCE 

6.1 GENERAL 

• All maintenance and/or repair work should be done using good workmanship practices and proper tools. 
• The work area should be clean and free of dirt. 
• When O-rings and backup rings are removed, every effort should be made to avoid the contact of tools with the critical 

surfaces of parts.  Surface deformities could cause degradation of seals and failure. 
• It is good practice to replace both O-rings and backup rings once removed. Cut and damaged rings normally result in fluid 

leakage. 
• At this time flush old hydraulic fluid and dirt from over-all system and replenish with new, clean hydraulic fluid. 
 
6.2 SERVICING JACK 

To Disassemble Jack: 
1. Raise first stage ram high enough to allow removal of the threaded tube stop. 
2. Raise both first and second stage rams together  to the point where this assembly can be lifted from the jack cylinder. 

NOTE: If the second stage ram is allowed to precede  the first stage ram, it will fill with oil causing  an oil spill when 
the assembly is removed from the cylinder. 
 
To Re-assemble Jack: 
1. Re-assemble in reverse order of above. 

NOTE: Lubricate cylinder, ram(s) and o-ring(s) for assembly: 
Lubricate inner cylinder wall(s) with MIL-PRF-5606 hydraulic fluid 
Apply suitable o-ring lubricant grease to installed  o-ring(s) and to o-ring lead-in chamfer at opening  of cylinder 

NOTE: To minimize air entrapment under the rams. Ac tuate cylinder with had pump several inches and rel ease. This 
will circulate oil and bleed out air. 

2. Spray I.D. of cylinder and O.D. of rams with DoALL RPM, LPS or equivalent water repellent that will not harm the Buna 
“N” O-rings to protect surfaces from rusting when not in use. 

3. Ensure locknut retaining ring is present on second stage ram to prevent nut removal after seal kit installation. 
 
6.3 REMOVING AND SERVICING PUMP 

NOTE: If pump is found faulty, call the factory for  replacement or replace seals as follows: 

1. Review Illustrated Parts List for Hand Pump (Appendix I) 
2. Clamp suction (push on) hose and remove hose from pump. 
3. Uncouple output hose from pump. 
4. Remove two (2) pump mounting bolts. Remove pump. 
5. Remove clevis pin assembly (Item 13). 
6. Remove four (4) socket head cap screws. 
7. Remove flanges. 
8. Remove tube assembly (Item 8). 
9. Replace O-rings and back-up ring. (See Appendix I for kits available). 

10. Re-assemble in reverse order. 
 
6.4 JACK FUNCTION LOAD TEST 

1. Take all necessary precautions to prevent injury. 
2. Always jack against a load and never  against the jack itself. 
3. Do not exceed a test load equal to the jack rated capacity plus 5% to 10%. 
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7.0 TROUBLE SHOOTING 

TROUBLE PROBABLE CAUSE  ACTION 

Fluid leakage at pump 
piston or pump body 

Damaged backup ring, o-ring, piston or pump 
body 

Remove piston and pump body. Inspect for 
damage. Replace defective part(s). Replace 
removed o-ring and backup ring 

External fluid leakage at 
rams 

Damaged o-ring, backup ring or inner cylinder 
wall. 

Remove rams as a unit from cylinder. Inspect 
parts. Replace o-ring and defective part(s) 

Jack fails to lift rated load 

Release valve not closed properly Fully tighten release valve 
Low fluid level Fill to correct fluid level 
Pressure relief valve improperly adjusted Adjust or replace release valve 

Leakage at inlet or outlet check ball Inspect valve body for wear or replace valve 
body and check balls 

Vent screw closed Open vent screw 

Rams will not support load 
after manual or pneumatic 
pump up 

Leaking ram o-ring seals Check for external leakage, if present replace 
defective seal and back up ring 

Leaking pressure check valve Inspect valve body for wear or replace valve 
body and check balls 

Leaking pressure relief valve Remove release valve, inspect ball and ball 
seat in pump block. Replace effective part(s) 

Rams raise and fall with 
each manual pump stroke 

Release valve open Fully tighten release valve 

Inlet check valve not seated or sticking Pump rapidly to dislodge or replace valve 
body 

Pressure check valve not seated or sticking Pump rapidly to dislodge or replace valve 
body 

Jack fails to lower 

Ram locknut not loosened Raise jack ¼ inch and release locknut 
Vent screw closed Open vent screw 

O-Ring (pinched or rolled) Replace o-ring and back-up ring, clean up 
cylinder wall of debris 
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Parts List 

When ordering replacement parts/kits, please specif y model, serial number and color of your unit. 

ITEM PART NUMBER DESCRIPTION QTY 

 1 ............................ Z-7710-01 ........................................ Assembly Reservoir Tube ...................................................... 1 
 3 ............................ N-2042-05-S-B ................................ Elbow, 45º Male ..................................................................... 1 
 4 ............................ G-1151-107206 ............................... Socket Head Cap Screw, 3/8 - 16 x ¾ " long ........................... 2 
 5 ............................ TF-1043-03*12.5 ............................. Hose Assembly, 12.5 long ...................................................... 1 
 6 ............................ N-2005-09-S .................................... Elbow, Male 1/8 – 27 NPT ...................................................... 1 
 7 ............................ N-2409-04 ....................................... Elbow, 45° Male 3/8 NPT x 3/8 Hose ..................................... 1 
 8 ............................ TF-1047-04*03.5 ............................. Hose, Push On, ¼ x 3 ½" long ............................................... 1 
 9 ............................ N-2200-03-B .................................... Elbow, 90º ¼ NPT x ¼ NPT ................................................... 1 
 10 ............................ H-1009-01 ....................................... Pump Handle ......................................................................... 1 
 11 ............................ G-1100-109526 ............................... Bolt, Grade 5, ½-20 x 2 ¾" long Hex Head ............................ 2 
 12 ............................ U-1002............................................. Wheel ..................................................................................... 2 
 13 ............................ G-1203-1095 ................................... Jamnut, ½-20 Elastic .............................................................. 2 
 14 ............................ G-1307-0825 ................................... Pin ½ x 2 ½ “ long .................................................................. 1 
 15 ............................ R-1013-01 ....................................... Extension, Center ................................................................... 1 
  ............................ R-1012-01 ....................................... Extension, Center (adds 6.1 inches) ...................................... 1 
 16 ............................ TR-1026 .......................................... Ram Protection Ring .............................................................. 1 
 17 ............................ TR-2223 .......................................... Second Stage Locknut ........................................................... 1 
 18 ............................ Z-7683-04 ........................................ Second Stage Ram ................................................................ 1 
 23 ............................ Z-7681-04 ........................................ First Stage Ram Assembly ..................................................... 1 
 24 ............................ TR-2222 .......................................... Stop Tube ............................................................................... 1 
 25 ............................ G-1397-206 ..................................... Ring, External Retaining ......................................................... 1 
 26 ............................ TR-2230 .......................................... First Stage Locknut ................................................................ 1 



Model:  02-0511-0132 
5 Ton Two Stage Jack 

 

12/2011 | Rev. 11 Page | 8 

 
Parts List 

When ordering replacement parts/kits, please specif y model, serial number and color of your unit. 
 
 

ITEM PART NUMBER DESCRIPTION QTY 

 27 ............................ G-1281-06 ....................................... Washer ................................................................................... 1 
 28 ............................ G-1177 ............................................ Thumbscrew Vent .................................................................. 1 
 29 ............................ N-2412-10 ....................................... Connector, Straight ¼ NPT to 3/8 Hose ................................. 1 

 K-4588 Kit, Ram Seal Replacement;  consists of: 
 19 ............................ HC-2020-329 ................................... Backup Ring ........................................................................... 1 
 20 ............................ HC-2000-329 ................................... O-ring ..................................................................................... 1 
 21 ............................ HC-2020-338 ................................... Backup Ring ........................................................................... 1 
 22 ............................ HC-2000-338 ................................... O-ring ..................................................................................... 1 

 K-1987 Kit, Hand Pump Replacement ; consists of: 
 2 ............................  ........................................................ See Appendix I ....................................................................... 1 

 K-1165 Kit, Wheel Replacement ; consists of: 
 12 ............................  ........................................................ Wheel ..................................................................................... 1 
 
NOTES: 1.  Those items designated as kits contain a ll hardware necessary for installation. 
 2.  Unless otherwise listed, all replacement bolts  should be grade '5' or better. 
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Parts List 

 
•  This pump is compatible with MIL-PRF-5606/MIL-PR F-83282 Hydraulic Fluids only.  

 
Reference Parts List Illustration on following page. 

 
 
 
ITEM PART NUMBER DESCRIPTION QTY 

 3 ................................ 5M1-000-001 ................................... Body, Pump .............................................................................. 1 
 12 ................................ 506-000 ........................................... Half, Flange .............................................................................. 4 
 25 ................................ 518-000 ........................................... Screw, Socket Head Cap ......................................................... 4 
Not Shown ......................... H-1009-01 ....................................... Handle ...................................................................................... 1 

  K-1001 Kit, Seal Replacement ; consists of:  
 4 ................................  ........................................................ O-ring, Release Screw ............................................................. 1 
 6 ................................  ........................................................ O-ring, Outlet Check................................................................. 1 
 11 ................................  ........................................................ O-ring, Valve Body ................................................................... 1 
 21 ................................  ........................................................ Wiper, Rod ............................................................................... 1 
 22 ................................  ........................................................ Ring, Backup ............................................................................ 1 
 23 ................................  ........................................................ O-ring, Piston ........................................................................... 1 
 27 ................................  ........................................................ O-ring, Tube Seal ..................................................................... 1 
♦ Not Shown .....................  ........................................................ O-ring, Inlet Check ................................................................... 1 
♦ Not Shown .....................  ........................................................ O-ring, Guide Shoe .................................................................. 2 
♦ Not Shown .....................  ........................................................ Shoe, Piston Guide .................................................................. 1 

  K-1068 Kit, Linkage Replacement ; consists of:  
 13 ................................  ........................................................ Pivot ......................................................................................... 1 
 14 ................................  ........................................................ Assembly, Linkage Pin ............................................................. 2 
 17 ................................  ........................................................ Strap ......................................................................................... 2 
 18 ................................  ........................................................ Assembly, Clevis Pin ................................................................ 1 
 19 ................................  ........................................................ Bracket, Pump Handle ............................................................. 1 

  K-1069 Kit, Internal Parts Replacement; consists of:  
♦ Not Shown .....................  ........................................................ Ball, Release ............................................................................ 1 
 7 ................................  ........................................................ Spring, Inlet Check ................................................................... 1 
 8 ................................  ........................................................ Spring, Outlet Check ................................................................ 1 
 9 ................................  ........................................................ Ball, Outlet Check..................................................................... 1 
 10 ................................  ........................................................ Ball, Inlet Check ....................................................................... 1 

  K-1778 Kit, Piston/Cylinder Replacement; consists of: 
 15 ................................  ........................................................ Piston ....................................................................................... 1 
 16 ................................  ........................................................ Tube ......................................................................................... 1 
 20 ................................  ........................................................ Retainer, Wiper ........................................................................ 1 
 24 ................................  ........................................................ Assembly, Valve Body (Includes Items 7, 10, 24, 26)  ............. 1 

  K-1906 Kit, Piston/Seal Replacement; consists of:  
 15 ................................  ........................................................ Piston ....................................................................................... 1 
 22 ................................  ........................................................ Ring, Backup ............................................................................ 1 
 23 ................................  ........................................................ O-ring, Piston ........................................................................... 1 

  K-2783 Kit, Release Screw Replacement; consists of: 
 2 ................................  ........................................................ Screw, Release ........................................................................ 1 
 30 ................................  ........................................................ Retainer, Screw ........................................................................ 1 
 
♦ Although this item is listed in its particular kit,  it is not used on HC-1752 pump. These items may be  discarded.  
 
NOTE:  Entire pump assembly can be purchased as a k it. See Hydraulic Jack Parts list.  
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Parts List Illustration 

 
 

 
WARNING! 

Item 2 is a preset relief valve. Do not disassemble  this valve. 
Replacement parts are available as a preset relief valve assembly. 
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This product can not be modified without the written approval of Tronair, Inc. Any modifications done without written approval 
voids all warranties and releases Tronair, Inc., its suppliers, distributors, employees, or financial institutions from any liability 
from consequences that may occur. Only Tronair OEM replacement parts shall be used. 
 
1.0 DESCRIPTION 

The Tronair Model 02-0511-0132 two stage hydraulic jack incorporates the following quality features: 
• Steel Construction. 
• Two-stage telescoping rams. 
• Mechanical ram lock nuts that prevent lowering of jack under load. 
• Quick action mechanical extension. 
• Single speed, manually operated pump with pressure relief. 
• Uses standard MIL-PRF-5606 hydraulic fluid. 
• Mechanical extensions provided to allow jack to be utilized on other aircraft as shown in specifications. 
 
2.0 USAGE 

The purpose of this jack is to lift aircraft for maintenance. It has a maximum capacity of five (5) tons (4.4 kN). 
 
3.0 SPECIFICATIONS 

• Vertical capacity:  10,000 lbs. (44.5 kN) 
• Minimum closed heights: 

 with R-1013-01 mechanical extension 11.4 in (29 cm) 
 with R-1012-01 mechanical extension 17.5 in (44.6 cm) 

• Mechanical extension:  3.0 in (7.6 cm) 
• Hydraulic extension:  12.22 in (31 cm) 
• Maximum heights obtainable: 

 with R-1013-01 mechanical extension 26.6 in (67.6 cm) 
 with R-1012-01 mechanical extension 32.7 in (83.1 cm) 

• Overall: 14 ½ x 15 in (36.8 x 38.1 cm) 
• Floor area (triangular):  156 in² (1006 cm²) 
• Weight:  100 lbs (45.4 kg) 
 
4.0 ASSEMBLY INSTRUCTIONS 

4.1 GENERAL INFORMATION 

This product should be assembled and/or repaired using good workmanship practices and proper tools. Bolts and elastic 
stopnuts should be tightened to a torque not to exceed industry standards for grade '5' bolts. The 3/8 -24 bolts should be 
tightened to 35 ft-lbs. 
 
All replacement parts must be the same as or equal to the original parts supplied. 
 
4.2 PRE-USE CHECKS 

• Refer to the Jack Parts Lists and Illustrations to identify and ensure that all parts are present. 
• Generally check over unit to assure the tightness of all fittings. 
• With rams completely collapsed, check hydraulic fluid level; fluid level should be 5/8 to ½ inches from the outside top of 

reservoir. Replenish with MIL-PRF-5606 fluid as required. 
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5.0 OPERATING INSTRUCTIONS 

The user should be familiar with the following statements prior to using the jack(s). 
 

CAUTION! 

• NEVER put hands between aircraft and jack pad, as a fter aircraft has been lowered, struts may have 
hung up. 

• Never align jack under aircraft by pounding on jack  legs.  Dented legs may lead to jack collapse. 
• Always lower ram locking nut(s) after jack is under  load. Be sure ram nut(s) is seated fully after 

jacking. 
• Always raise and lower jacks simultaneously so that  aircraft remains level. 
• Always use a tail or nose stand, as applicable, for  additional stability. 

 
WARNING! 

When collapsing rams by hand miss-staging may occur  and cause pinch points. To collapse ram, add a 
minimum 50 lb load to the mechanical extension. Kee p hands and fingers clear of locking nuts. Failure to 
adhere to this safety instruction can cause injury.  

 
To Raise Aircraft: 
1. Place jack on a hard level surface. 
2. Hydraulic rams must be completely retracted before operating the jack. 
3. Raise mechanical extension as close to aircraft jack pad as possible. 

NOTE: Jacks equipped with two mechanical extensions . The difference between the extensions is a length  of 6.1 in. 
Select the extension that best suits the jacking po sition. 

WARNING! 
The locking pin MUST be placed in the ram protectio n ring groove and fully through the mechanical 
extension. 
 
The locking pin pull ring and ball lock MUST be pla ced outside the ram protection ring. 
 
• Visually inspect the jack prior to every use. 
• Do not place extra locking pins in any other hole 

on the mechanical extension. 
• Insure mating surfaces to jack point are free of 

debris and damage. 
• Under no conditions should the locking pin pull 

ring be inside the ram protection ring groove. 
• Under no conditions should the locking pin’s 

ball lock be inside the ram protection ring 
groove. 

• Never use the jack if the ram protection ring is 
not installed. 

• Never use the locking pin without a locking pin 
pull ring. 

• Never use a locking pin that has been damaged. 
• Never use a ram protection ring that has been 

damaged or deformed. 
• Replace ram protection ring if it does not have a 

radius groove for the locking pin. 
• Load test jacks annually. 
• Only order replacement parts from Tronair. 
 
Failure to comply could result in premature failure  
below certified weight and could cause serious 
injury including death. 

 
 
 
 
 
 
 

5.0 Operating instructions continued on following page 

CORRECT PIN PLACEMENT 
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5.0 OPERATING INSTRUCTIONS (continued) 

INCORRECT PIN PLACEMENTS 

 
  RESULTS OF INCORRECT  
 INCORRECT PIN PLACEMENTS LOCKING PIN PLACEMENTS 

 
 
4. Close pump release valve and operate pump. 

NOTE: Turning the pump release valve counter-clockw ise lowers the jack. Turning the pump release valve  
clockwise stops the jacks descent, and allows it to  be raised. 

5. Hydraulic rams must extend in order form largest to smallest diameter. 
6. Lower ram locknut(s) as aircraft is raised. Keep locknuts within 1 inch from bottom of extending ram. 
7. Largest diameter hydraulic ram must fully extend before the next stage ram begins to rise. 
8. Do not continue to operate hand pump after all rams have fully extended. 
 

WARNING!  
The ram locknuts are user operated safety devices. Failure to utilize these locknuts may result in 
personal injury or death and/or damage to aircraft or equipment. 

 

No 
Deformation 

Damage and 
Deformation  

Ball Lock In  
Ram Protection Ring 

Locking Pin Not In  
Ram Protection Ring and 

top Locking Pin in Mechanical Extension 
(use only one pin) 

Pull Ring In  
Ram Protection Ring 
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5.0 OPERATING INSTRUCTIONS (continued) 

To Lower Aircraft: 
1. Lower all jacks simultaneously. 
2. If ram locknut(s) is tight, raise jack slightly to release nut(s) ¼ inch from tripod. 
3. Ensure proper staging as aircraft is being lowered: loosen ram locknut beginning with smallest ram (1” max) until stage is 

completely lowered. Repeat for next largest stage. 
4. Loosen pump release valve slightly to slowly lower aircraft. 

Note: When using jack during washing operations, co mpletely cover top of jack near ram seal. 

CAUTION!  
Do not place hands on top of jack near ram locknuts  while lowering jack. Pinch points exist between to p of 
jack and threads on ram. 
 
Always wear safety glasses. 

 
6.0 MAINTENANCE 

6.1 GENERAL 

• All maintenance and/or repair work should be done using good workmanship practices and proper tools. 
• The work area should be clean and free of dirt. 
• When O-rings and backup rings are removed, every effort should be made to avoid the contact of tools with the critical 

surfaces of parts.  Surface deformities could cause degradation of seals and failure. 
• It is good practice to replace both O-rings and backup rings once removed. Cut and damaged rings normally result in fluid 

leakage. 
• At this time flush old hydraulic fluid and dirt from over-all system and replenish with new, clean hydraulic fluid. 
 
6.2 SERVICING JACK 

To Disassemble Jack: 
1. Raise first stage ram high enough to allow removal of the threaded tube stop. 
2. Raise both first and second stage rams together  to the point where this assembly can be lifted from the jack cylinder. 

NOTE: If the second stage ram is allowed to precede  the first stage ram, it will fill with oil causing  an oil spill when 
the assembly is removed from the cylinder. 
 
To Re-assemble Jack: 
1. Re-assemble in reverse order of above. 

NOTE: Lubricate cylinder, ram(s) and o-ring(s) for assembly: 
Lubricate inner cylinder wall(s) with MIL-PRF-5606 hydraulic fluid 
Apply suitable o-ring lubricant grease to installed  o-ring(s) and to o-ring lead-in chamfer at opening  of cylinder 

NOTE: To minimize air entrapment under the rams. Ac tuate cylinder with had pump several inches and rel ease. This 
will circulate oil and bleed out air. 

2. Spray I.D. of cylinder and O.D. of rams with DoALL RPM, LPS or equivalent water repellent that will not harm the Buna 
“N” O-rings to protect surfaces from rusting when not in use. 

3. Ensure locknut retaining ring is present on second stage ram to prevent nut removal after seal kit installation. 
 
6.3 REMOVING AND SERVICING PUMP 

NOTE: If pump is found faulty, call the factory for  replacement or replace seals as follows: 

1. Review Illustrated Parts List for Hand Pump (Appendix I) 
2. Clamp suction (push on) hose and remove hose from pump. 
3. Uncouple output hose from pump. 
4. Remove two (2) pump mounting bolts. Remove pump. 
5. Remove clevis pin assembly (Item 13). 
6. Remove four (4) socket head cap screws. 
7. Remove flanges. 
8. Remove tube assembly (Item 8). 
9. Replace O-rings and back-up ring. (See Appendix I for kits available). 

10. Re-assemble in reverse order. 
 
6.4 JACK FUNCTION LOAD TEST 

1. Take all necessary precautions to prevent injury. 
2. Always jack against a load and never  against the jack itself. 
3. Do not exceed a test load equal to the jack rated capacity plus 5% to 10%. 
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7.0 TROUBLE SHOOTING 

TROUBLE PROBABLE CAUSE  ACTION 

Fluid leakage at pump 
piston or pump body 

Damaged backup ring, o-ring, piston or pump 
body 

Remove piston and pump body. Inspect for 
damage. Replace defective part(s). Replace 
removed o-ring and backup ring 

External fluid leakage at 
rams 

Damaged o-ring, backup ring or inner cylinder 
wall. 

Remove rams as a unit from cylinder. Inspect 
parts. Replace o-ring and defective part(s) 

Jack fails to lift rated load 

Release valve not closed properly Fully tighten release valve 
Low fluid level Fill to correct fluid level 
Pressure relief valve improperly adjusted Adjust or replace release valve 

Leakage at inlet or outlet check ball Inspect valve body for wear or replace valve 
body and check balls 

Vent screw closed Open vent screw 

Rams will not support load 
after manual or pneumatic 
pump up 

Leaking ram o-ring seals Check for external leakage, if present replace 
defective seal and back up ring 

Leaking pressure check valve Inspect valve body for wear or replace valve 
body and check balls 

Leaking pressure relief valve Remove release valve, inspect ball and ball 
seat in pump block. Replace effective part(s) 

Rams raise and fall with 
each manual pump stroke 

Release valve open Fully tighten release valve 

Inlet check valve not seated or sticking Pump rapidly to dislodge or replace valve 
body 

Pressure check valve not seated or sticking Pump rapidly to dislodge or replace valve 
body 

Jack fails to lower 

Ram locknut not loosened Raise jack ¼ inch and release locknut 
Vent screw closed Open vent screw 

O-Ring (pinched or rolled) Replace o-ring and back-up ring, clean up 
cylinder wall of debris 
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Parts List 

When ordering replacement parts/kits, please specif y model, serial number and color of your unit. 

ITEM PART NUMBER DESCRIPTION QTY 

 1 ............................ Z-7710-01 ........................................ Assembly Reservoir Tube ...................................................... 1 
 3 ............................ N-2042-05-S-B ................................ Elbow, 45º Male ..................................................................... 1 
 4 ............................ G-1151-107206 ............................... Socket Head Cap Screw, 3/8 - 16 x ¾ " long ........................... 2 
 5 ............................ TF-1043-03*12.5 ............................. Hose Assembly, 12.5 long ...................................................... 1 
 6 ............................ N-2005-09-S .................................... Elbow, Male 1/8 – 27 NPT ...................................................... 1 
 7 ............................ N-2409-04 ....................................... Elbow, 45° Male 3/8 NPT x 3/8 Hose ..................................... 1 
 8 ............................ TF-1047-04*03.5 ............................. Hose, Push On, ¼ x 3 ½" long ............................................... 1 
 9 ............................ N-2200-03-B .................................... Elbow, 90º ¼ NPT x ¼ NPT ................................................... 1 
 10 ............................ H-1009-01 ....................................... Pump Handle ......................................................................... 1 
 11 ............................ G-1100-109526 ............................... Bolt, Grade 5, ½-20 x 2 ¾" long Hex Head ............................ 2 
 12 ............................ U-1002............................................. Wheel ..................................................................................... 2 
 13 ............................ G-1203-1095 ................................... Jamnut, ½-20 Elastic .............................................................. 2 
 14 ............................ G-1307-0825 ................................... Pin ½ x 2 ½ “ long .................................................................. 1 
 15 ............................ R-1013-01 ....................................... Extension, Center ................................................................... 1 
  ............................ R-1012-01 ....................................... Extension, Center (adds 6.1 inches) ...................................... 1 
 16 ............................ TR-1026 .......................................... Ram Protection Ring .............................................................. 1 
 17 ............................ TR-2223 .......................................... Second Stage Locknut ........................................................... 1 
 18 ............................ Z-7683-04 ........................................ Second Stage Ram ................................................................ 1 
 23 ............................ Z-7681-04 ........................................ First Stage Ram Assembly ..................................................... 1 
 24 ............................ TR-2222 .......................................... Stop Tube ............................................................................... 1 
 25 ............................ G-1397-206 ..................................... Ring, External Retaining ......................................................... 1 
 26 ............................ TR-2230 .......................................... First Stage Locknut ................................................................ 1 



Model:  02-0511-0132 
5 Ton Two Stage Jack 

 

12/2011 | Rev. 11 Page | 8 

 
Parts List 

When ordering replacement parts/kits, please specif y model, serial number and color of your unit. 
 
 

ITEM PART NUMBER DESCRIPTION QTY 

 27 ............................ G-1281-06 ....................................... Washer ................................................................................... 1 
 28 ............................ G-1177 ............................................ Thumbscrew Vent .................................................................. 1 
 29 ............................ N-2412-10 ....................................... Connector, Straight ¼ NPT to 3/8 Hose ................................. 1 

 K-4588 Kit, Ram Seal Replacement;  consists of: 
 19 ............................ HC-2020-329 ................................... Backup Ring ........................................................................... 1 
 20 ............................ HC-2000-329 ................................... O-ring ..................................................................................... 1 
 21 ............................ HC-2020-338 ................................... Backup Ring ........................................................................... 1 
 22 ............................ HC-2000-338 ................................... O-ring ..................................................................................... 1 

 K-1987 Kit, Hand Pump Replacement ; consists of: 
 2 ............................  ........................................................ See Appendix I ....................................................................... 1 

 K-1165 Kit, Wheel Replacement ; consists of: 
 12 ............................  ........................................................ Wheel ..................................................................................... 1 
 
NOTES: 1.  Those items designated as kits contain a ll hardware necessary for installation. 
 2.  Unless otherwise listed, all replacement bolts  should be grade '5' or better. 
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Parts List 

 
•  This pump is compatible with MIL-PRF-5606/MIL-PR F-83282 Hydraulic Fluids only.  

 
Reference Parts List Illustration on following page. 

 
 
 
ITEM PART NUMBER DESCRIPTION QTY 

 3 ................................ 5M1-000-001 ................................... Body, Pump .............................................................................. 1 
 12 ................................ 506-000 ........................................... Half, Flange .............................................................................. 4 
 25 ................................ 518-000 ........................................... Screw, Socket Head Cap ......................................................... 4 
Not Shown ......................... H-1009-01 ....................................... Handle ...................................................................................... 1 

  K-1001 Kit, Seal Replacement ; consists of:  
 4 ................................  ........................................................ O-ring, Release Screw ............................................................. 1 
 6 ................................  ........................................................ O-ring, Outlet Check................................................................. 1 
 11 ................................  ........................................................ O-ring, Valve Body ................................................................... 1 
 21 ................................  ........................................................ Wiper, Rod ............................................................................... 1 
 22 ................................  ........................................................ Ring, Backup ............................................................................ 1 
 23 ................................  ........................................................ O-ring, Piston ........................................................................... 1 
 27 ................................  ........................................................ O-ring, Tube Seal ..................................................................... 1 
♦ Not Shown .....................  ........................................................ O-ring, Inlet Check ................................................................... 1 
♦ Not Shown .....................  ........................................................ O-ring, Guide Shoe .................................................................. 2 
♦ Not Shown .....................  ........................................................ Shoe, Piston Guide .................................................................. 1 

  K-1068 Kit, Linkage Replacement ; consists of:  
 13 ................................  ........................................................ Pivot ......................................................................................... 1 
 14 ................................  ........................................................ Assembly, Linkage Pin ............................................................. 2 
 17 ................................  ........................................................ Strap ......................................................................................... 2 
 18 ................................  ........................................................ Assembly, Clevis Pin ................................................................ 1 
 19 ................................  ........................................................ Bracket, Pump Handle ............................................................. 1 

  K-1069 Kit, Internal Parts Replacement; consists of:  
♦ Not Shown .....................  ........................................................ Ball, Release ............................................................................ 1 
 7 ................................  ........................................................ Spring, Inlet Check ................................................................... 1 
 8 ................................  ........................................................ Spring, Outlet Check ................................................................ 1 
 9 ................................  ........................................................ Ball, Outlet Check..................................................................... 1 
 10 ................................  ........................................................ Ball, Inlet Check ....................................................................... 1 

  K-1778 Kit, Piston/Cylinder Replacement; consists of: 
 15 ................................  ........................................................ Piston ....................................................................................... 1 
 16 ................................  ........................................................ Tube ......................................................................................... 1 
 20 ................................  ........................................................ Retainer, Wiper ........................................................................ 1 
 24 ................................  ........................................................ Assembly, Valve Body (Includes Items 7, 10, 24, 26)  ............. 1 

  K-1906 Kit, Piston/Seal Replacement; consists of:  
 15 ................................  ........................................................ Piston ....................................................................................... 1 
 22 ................................  ........................................................ Ring, Backup ............................................................................ 1 
 23 ................................  ........................................................ O-ring, Piston ........................................................................... 1 

  K-2783 Kit, Release Screw Replacement; consists of: 
 2 ................................  ........................................................ Screw, Release ........................................................................ 1 
 30 ................................  ........................................................ Retainer, Screw ........................................................................ 1 
 
♦ Although this item is listed in its particular kit,  it is not used on HC-1752 pump. These items may be  discarded.  
 
NOTE:  Entire pump assembly can be purchased as a k it. See Hydraulic Jack Parts list.  
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Parts List Illustration 

 
 

 
WARNING! 

Item 2 is a preset relief valve. Do not disassemble  this valve. 
Replacement parts are available as a preset relief valve assembly. 
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This product can not be modified without the written approval of Tronair, Inc. Any modifications done without written approval 
voids all warranties and releases Tronair, Inc., its suppliers, distributors, employees, or financial institutions from any liability 
from consequences that may occur. Only Tronair OEM replacement parts shall be used. 
 
1.0 DESCRIPTION 

The Tronair Model 02-0511-0132 two stage hydraulic jack incorporates the following quality features: 
• Steel Construction. 
• Two-stage telescoping rams. 
• Mechanical ram lock nuts that prevent lowering of jack under load. 
• Quick action mechanical extension. 
• Single speed, manually operated pump with pressure relief. 
• Uses standard MIL-PRF-5606 hydraulic fluid. 
• Mechanical extensions provided to allow jack to be utilized on other aircraft as shown in specifications. 
 
2.0 USAGE 

The purpose of this jack is to lift aircraft for maintenance. It has a maximum capacity of five (5) tons (4.4 kN). 
 
3.0 SPECIFICATIONS 

• Vertical capacity:  10,000 lbs. (44.5 kN) 
• Minimum closed heights: 

 with R-1013-01 mechanical extension 11.4 in (29 cm) 
 with R-1012-01 mechanical extension 17.5 in (44.6 cm) 

• Mechanical extension:  3.0 in (7.6 cm) 
• Hydraulic extension:  12.22 in (31 cm) 
• Maximum heights obtainable: 

 with R-1013-01 mechanical extension 26.6 in (67.6 cm) 
 with R-1012-01 mechanical extension 32.7 in (83.1 cm) 

• Overall: 14 ½ x 15 in (36.8 x 38.1 cm) 
• Floor area (triangular):  156 in² (1006 cm²) 
• Weight:  100 lbs (45.4 kg) 
 
4.0 ASSEMBLY INSTRUCTIONS 

4.1 GENERAL INFORMATION 

This product should be assembled and/or repaired using good workmanship practices and proper tools. Bolts and elastic 
stopnuts should be tightened to a torque not to exceed industry standards for grade '5' bolts. The 3/8 -24 bolts should be 
tightened to 35 ft-lbs. 
 
All replacement parts must be the same as or equal to the original parts supplied. 
 
4.2 PRE-USE CHECKS 

• Refer to the Jack Parts Lists and Illustrations to identify and ensure that all parts are present. 
• Generally check over unit to assure the tightness of all fittings. 
• With rams completely collapsed, check hydraulic fluid level; fluid level should be 5/8 to ½ inches from the outside top of 

reservoir. Replenish with MIL-PRF-5606 fluid as required. 
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5.0 OPERATING INSTRUCTIONS 

The user should be familiar with the following statements prior to using the jack(s). 
 

CAUTION! 

• NEVER put hands between aircraft and jack pad, as a fter aircraft has been lowered, struts may have 
hung up. 

• Never align jack under aircraft by pounding on jack  legs.  Dented legs may lead to jack collapse. 
• Always lower ram locking nut(s) after jack is under  load. Be sure ram nut(s) is seated fully after 

jacking. 
• Always raise and lower jacks simultaneously so that  aircraft remains level. 
• Always use a tail or nose stand, as applicable, for  additional stability. 

 
WARNING! 

When collapsing rams by hand miss-staging may occur  and cause pinch points. To collapse ram, add a 
minimum 50 lb load to the mechanical extension. Kee p hands and fingers clear of locking nuts. Failure to 
adhere to this safety instruction can cause injury.  

 
To Raise Aircraft: 
1. Place jack on a hard level surface. 
2. Hydraulic rams must be completely retracted before operating the jack. 
3. Raise mechanical extension as close to aircraft jack pad as possible. 

NOTE: Jacks equipped with two mechanical extensions . The difference between the extensions is a length  of 6.1 in. 
Select the extension that best suits the jacking po sition. 

WARNING! 
The locking pin MUST be placed in the ram protectio n ring groove and fully through the mechanical 
extension. 
 
The locking pin pull ring and ball lock MUST be pla ced outside the ram protection ring. 
 
• Visually inspect the jack prior to every use. 
• Do not place extra locking pins in any other hole 

on the mechanical extension. 
• Insure mating surfaces to jack point are free of 

debris and damage. 
• Under no conditions should the locking pin pull 

ring be inside the ram protection ring groove. 
• Under no conditions should the locking pin’s 

ball lock be inside the ram protection ring 
groove. 

• Never use the jack if the ram protection ring is 
not installed. 

• Never use the locking pin without a locking pin 
pull ring. 

• Never use a locking pin that has been damaged. 
• Never use a ram protection ring that has been 

damaged or deformed. 
• Replace ram protection ring if it does not have a 

radius groove for the locking pin. 
• Load test jacks annually. 
• Only order replacement parts from Tronair. 
 
Failure to comply could result in premature failure  
below certified weight and could cause serious 
injury including death. 

 
 
 
 
 
 
 

5.0 Operating instructions continued on following page 

CORRECT PIN PLACEMENT 
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5.0 OPERATING INSTRUCTIONS (continued) 

INCORRECT PIN PLACEMENTS 

 
  RESULTS OF INCORRECT  
 INCORRECT PIN PLACEMENTS LOCKING PIN PLACEMENTS 

 
 
4. Close pump release valve and operate pump. 

NOTE: Turning the pump release valve counter-clockw ise lowers the jack. Turning the pump release valve  
clockwise stops the jacks descent, and allows it to  be raised. 

5. Hydraulic rams must extend in order form largest to smallest diameter. 
6. Lower ram locknut(s) as aircraft is raised. Keep locknuts within 1 inch from bottom of extending ram. 
7. Largest diameter hydraulic ram must fully extend before the next stage ram begins to rise. 
8. Do not continue to operate hand pump after all rams have fully extended. 
 

WARNING!  
The ram locknuts are user operated safety devices. Failure to utilize these locknuts may result in 
personal injury or death and/or damage to aircraft or equipment. 

 

No 
Deformation 

Damage and 
Deformation  

Ball Lock In  
Ram Protection Ring 

Locking Pin Not In  
Ram Protection Ring and 

top Locking Pin in Mechanical Extension 
(use only one pin) 

Pull Ring In  
Ram Protection Ring 
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5.0 OPERATING INSTRUCTIONS (continued) 

To Lower Aircraft: 
1. Lower all jacks simultaneously. 
2. If ram locknut(s) is tight, raise jack slightly to release nut(s) ¼ inch from tripod. 
3. Ensure proper staging as aircraft is being lowered: loosen ram locknut beginning with smallest ram (1” max) until stage is 

completely lowered. Repeat for next largest stage. 
4. Loosen pump release valve slightly to slowly lower aircraft. 

Note: When using jack during washing operations, co mpletely cover top of jack near ram seal. 

CAUTION!  
Do not place hands on top of jack near ram locknuts  while lowering jack. Pinch points exist between to p of 
jack and threads on ram. 
 
Always wear safety glasses. 

 
6.0 MAINTENANCE 

6.1 GENERAL 

• All maintenance and/or repair work should be done using good workmanship practices and proper tools. 
• The work area should be clean and free of dirt. 
• When O-rings and backup rings are removed, every effort should be made to avoid the contact of tools with the critical 

surfaces of parts.  Surface deformities could cause degradation of seals and failure. 
• It is good practice to replace both O-rings and backup rings once removed. Cut and damaged rings normally result in fluid 

leakage. 
• At this time flush old hydraulic fluid and dirt from over-all system and replenish with new, clean hydraulic fluid. 
 
6.2 SERVICING JACK 

To Disassemble Jack: 
1. Raise first stage ram high enough to allow removal of the threaded tube stop. 
2. Raise both first and second stage rams together  to the point where this assembly can be lifted from the jack cylinder. 

NOTE: If the second stage ram is allowed to precede  the first stage ram, it will fill with oil causing  an oil spill when 
the assembly is removed from the cylinder. 
 
To Re-assemble Jack: 
1. Re-assemble in reverse order of above. 

NOTE: Lubricate cylinder, ram(s) and o-ring(s) for assembly: 
Lubricate inner cylinder wall(s) with MIL-PRF-5606 hydraulic fluid 
Apply suitable o-ring lubricant grease to installed  o-ring(s) and to o-ring lead-in chamfer at opening  of cylinder 

NOTE: To minimize air entrapment under the rams. Ac tuate cylinder with had pump several inches and rel ease. This 
will circulate oil and bleed out air. 

2. Spray I.D. of cylinder and O.D. of rams with DoALL RPM, LPS or equivalent water repellent that will not harm the Buna 
“N” O-rings to protect surfaces from rusting when not in use. 

3. Ensure locknut retaining ring is present on second stage ram to prevent nut removal after seal kit installation. 
 
6.3 REMOVING AND SERVICING PUMP 

NOTE: If pump is found faulty, call the factory for  replacement or replace seals as follows: 

1. Review Illustrated Parts List for Hand Pump (Appendix I) 
2. Clamp suction (push on) hose and remove hose from pump. 
3. Uncouple output hose from pump. 
4. Remove two (2) pump mounting bolts. Remove pump. 
5. Remove clevis pin assembly (Item 13). 
6. Remove four (4) socket head cap screws. 
7. Remove flanges. 
8. Remove tube assembly (Item 8). 
9. Replace O-rings and back-up ring. (See Appendix I for kits available). 

10. Re-assemble in reverse order. 
 
6.4 JACK FUNCTION LOAD TEST 

1. Take all necessary precautions to prevent injury. 
2. Always jack against a load and never  against the jack itself. 
3. Do not exceed a test load equal to the jack rated capacity plus 5% to 10%. 
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7.0 TROUBLE SHOOTING 

TROUBLE PROBABLE CAUSE  ACTION 

Fluid leakage at pump 
piston or pump body 

Damaged backup ring, o-ring, piston or pump 
body 

Remove piston and pump body. Inspect for 
damage. Replace defective part(s). Replace 
removed o-ring and backup ring 

External fluid leakage at 
rams 

Damaged o-ring, backup ring or inner cylinder 
wall. 

Remove rams as a unit from cylinder. Inspect 
parts. Replace o-ring and defective part(s) 

Jack fails to lift rated load 

Release valve not closed properly Fully tighten release valve 
Low fluid level Fill to correct fluid level 
Pressure relief valve improperly adjusted Adjust or replace release valve 

Leakage at inlet or outlet check ball Inspect valve body for wear or replace valve 
body and check balls 

Vent screw closed Open vent screw 

Rams will not support load 
after manual or pneumatic 
pump up 

Leaking ram o-ring seals Check for external leakage, if present replace 
defective seal and back up ring 

Leaking pressure check valve Inspect valve body for wear or replace valve 
body and check balls 

Leaking pressure relief valve Remove release valve, inspect ball and ball 
seat in pump block. Replace effective part(s) 

Rams raise and fall with 
each manual pump stroke 

Release valve open Fully tighten release valve 

Inlet check valve not seated or sticking Pump rapidly to dislodge or replace valve 
body 

Pressure check valve not seated or sticking Pump rapidly to dislodge or replace valve 
body 

Jack fails to lower 

Ram locknut not loosened Raise jack ¼ inch and release locknut 
Vent screw closed Open vent screw 

O-Ring (pinched or rolled) Replace o-ring and back-up ring, clean up 
cylinder wall of debris 
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Parts List 

When ordering replacement parts/kits, please specif y model, serial number and color of your unit. 

ITEM PART NUMBER DESCRIPTION QTY 

 1 ............................ Z-7710-01 ........................................ Assembly Reservoir Tube ...................................................... 1 
 3 ............................ N-2042-05-S-B ................................ Elbow, 45º Male ..................................................................... 1 
 4 ............................ G-1151-107206 ............................... Socket Head Cap Screw, 3/8 - 16 x ¾ " long ........................... 2 
 5 ............................ TF-1043-03*12.5 ............................. Hose Assembly, 12.5 long ...................................................... 1 
 6 ............................ N-2005-09-S .................................... Elbow, Male 1/8 – 27 NPT ...................................................... 1 
 7 ............................ N-2409-04 ....................................... Elbow, 45° Male 3/8 NPT x 3/8 Hose ..................................... 1 
 8 ............................ TF-1047-04*03.5 ............................. Hose, Push On, ¼ x 3 ½" long ............................................... 1 
 9 ............................ N-2200-03-B .................................... Elbow, 90º ¼ NPT x ¼ NPT ................................................... 1 
 10 ............................ H-1009-01 ....................................... Pump Handle ......................................................................... 1 
 11 ............................ G-1100-109526 ............................... Bolt, Grade 5, ½-20 x 2 ¾" long Hex Head ............................ 2 
 12 ............................ U-1002............................................. Wheel ..................................................................................... 2 
 13 ............................ G-1203-1095 ................................... Jamnut, ½-20 Elastic .............................................................. 2 
 14 ............................ G-1307-0825 ................................... Pin ½ x 2 ½ “ long .................................................................. 1 
 15 ............................ R-1013-01 ....................................... Extension, Center ................................................................... 1 
  ............................ R-1012-01 ....................................... Extension, Center (adds 6.1 inches) ...................................... 1 
 16 ............................ TR-1026 .......................................... Ram Protection Ring .............................................................. 1 
 17 ............................ TR-2223 .......................................... Second Stage Locknut ........................................................... 1 
 18 ............................ Z-7683-04 ........................................ Second Stage Ram ................................................................ 1 
 23 ............................ Z-7681-04 ........................................ First Stage Ram Assembly ..................................................... 1 
 24 ............................ TR-2222 .......................................... Stop Tube ............................................................................... 1 
 25 ............................ G-1397-206 ..................................... Ring, External Retaining ......................................................... 1 
 26 ............................ TR-2230 .......................................... First Stage Locknut ................................................................ 1 
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Parts List 

When ordering replacement parts/kits, please specif y model, serial number and color of your unit. 
 
 

ITEM PART NUMBER DESCRIPTION QTY 

 27 ............................ G-1281-06 ....................................... Washer ................................................................................... 1 
 28 ............................ G-1177 ............................................ Thumbscrew Vent .................................................................. 1 
 29 ............................ N-2412-10 ....................................... Connector, Straight ¼ NPT to 3/8 Hose ................................. 1 

 K-4588 Kit, Ram Seal Replacement;  consists of: 
 19 ............................ HC-2020-329 ................................... Backup Ring ........................................................................... 1 
 20 ............................ HC-2000-329 ................................... O-ring ..................................................................................... 1 
 21 ............................ HC-2020-338 ................................... Backup Ring ........................................................................... 1 
 22 ............................ HC-2000-338 ................................... O-ring ..................................................................................... 1 

 K-1987 Kit, Hand Pump Replacement ; consists of: 
 2 ............................  ........................................................ See Appendix I ....................................................................... 1 

 K-1165 Kit, Wheel Replacement ; consists of: 
 12 ............................  ........................................................ Wheel ..................................................................................... 1 
 
NOTES: 1.  Those items designated as kits contain a ll hardware necessary for installation. 
 2.  Unless otherwise listed, all replacement bolts  should be grade '5' or better. 
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Parts List 

 
•  This pump is compatible with MIL-PRF-5606/MIL-PR F-83282 Hydraulic Fluids only.  

 
Reference Parts List Illustration on following page. 

 
 
 
ITEM PART NUMBER DESCRIPTION QTY 

 3 ................................ 5M1-000-001 ................................... Body, Pump .............................................................................. 1 
 12 ................................ 506-000 ........................................... Half, Flange .............................................................................. 4 
 25 ................................ 518-000 ........................................... Screw, Socket Head Cap ......................................................... 4 
Not Shown ......................... H-1009-01 ....................................... Handle ...................................................................................... 1 

  K-1001 Kit, Seal Replacement ; consists of:  
 4 ................................  ........................................................ O-ring, Release Screw ............................................................. 1 
 6 ................................  ........................................................ O-ring, Outlet Check................................................................. 1 
 11 ................................  ........................................................ O-ring, Valve Body ................................................................... 1 
 21 ................................  ........................................................ Wiper, Rod ............................................................................... 1 
 22 ................................  ........................................................ Ring, Backup ............................................................................ 1 
 23 ................................  ........................................................ O-ring, Piston ........................................................................... 1 
 27 ................................  ........................................................ O-ring, Tube Seal ..................................................................... 1 
♦ Not Shown .....................  ........................................................ O-ring, Inlet Check ................................................................... 1 
♦ Not Shown .....................  ........................................................ O-ring, Guide Shoe .................................................................. 2 
♦ Not Shown .....................  ........................................................ Shoe, Piston Guide .................................................................. 1 

  K-1068 Kit, Linkage Replacement ; consists of:  
 13 ................................  ........................................................ Pivot ......................................................................................... 1 
 14 ................................  ........................................................ Assembly, Linkage Pin ............................................................. 2 
 17 ................................  ........................................................ Strap ......................................................................................... 2 
 18 ................................  ........................................................ Assembly, Clevis Pin ................................................................ 1 
 19 ................................  ........................................................ Bracket, Pump Handle ............................................................. 1 

  K-1069 Kit, Internal Parts Replacement; consists of:  
♦ Not Shown .....................  ........................................................ Ball, Release ............................................................................ 1 
 7 ................................  ........................................................ Spring, Inlet Check ................................................................... 1 
 8 ................................  ........................................................ Spring, Outlet Check ................................................................ 1 
 9 ................................  ........................................................ Ball, Outlet Check..................................................................... 1 
 10 ................................  ........................................................ Ball, Inlet Check ....................................................................... 1 

  K-1778 Kit, Piston/Cylinder Replacement; consists of: 
 15 ................................  ........................................................ Piston ....................................................................................... 1 
 16 ................................  ........................................................ Tube ......................................................................................... 1 
 20 ................................  ........................................................ Retainer, Wiper ........................................................................ 1 
 24 ................................  ........................................................ Assembly, Valve Body (Includes Items 7, 10, 24, 26)  ............. 1 

  K-1906 Kit, Piston/Seal Replacement; consists of:  
 15 ................................  ........................................................ Piston ....................................................................................... 1 
 22 ................................  ........................................................ Ring, Backup ............................................................................ 1 
 23 ................................  ........................................................ O-ring, Piston ........................................................................... 1 

  K-2783 Kit, Release Screw Replacement; consists of: 
 2 ................................  ........................................................ Screw, Release ........................................................................ 1 
 30 ................................  ........................................................ Retainer, Screw ........................................................................ 1 
 
♦ Although this item is listed in its particular kit,  it is not used on HC-1752 pump. These items may be  discarded.  
 
NOTE:  Entire pump assembly can be purchased as a k it. See Hydraulic Jack Parts list.  
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Parts List Illustration 

 
 

 
WARNING! 

Item 2 is a preset relief valve. Do not disassemble  this valve. 
Replacement parts are available as a preset relief valve assembly. 
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This product can not be modified without the written approval of Tronair, Inc. Any modifications done without written approval 
voids all warranties and releases Tronair, Inc., its suppliers, distributors, employees, or financial institutions from any liability 
from consequences that may occur. Only Tronair OEM replacement parts shall be used. 
 
1.0 DESCRIPTION 

The Tronair Model 02-0511-0132 two stage hydraulic jack incorporates the following quality features: 
• Steel Construction. 
• Two-stage telescoping rams. 
• Mechanical ram lock nuts that prevent lowering of jack under load. 
• Quick action mechanical extension. 
• Single speed, manually operated pump with pressure relief. 
• Uses standard MIL-PRF-5606 hydraulic fluid. 
• Mechanical extensions provided to allow jack to be utilized on other aircraft as shown in specifications. 
 
2.0 USAGE 

The purpose of this jack is to lift aircraft for maintenance. It has a maximum capacity of five (5) tons (4.4 kN). 
 
3.0 SPECIFICATIONS 

• Vertical capacity:  10,000 lbs. (44.5 kN) 
• Minimum closed heights: 

 with R-1013-01 mechanical extension 11.4 in (29 cm) 
 with R-1012-01 mechanical extension 17.5 in (44.6 cm) 

• Mechanical extension:  3.0 in (7.6 cm) 
• Hydraulic extension:  12.22 in (31 cm) 
• Maximum heights obtainable: 

 with R-1013-01 mechanical extension 26.6 in (67.6 cm) 
 with R-1012-01 mechanical extension 32.7 in (83.1 cm) 

• Overall: 14 ½ x 15 in (36.8 x 38.1 cm) 
• Floor area (triangular):  156 in² (1006 cm²) 
• Weight:  100 lbs (45.4 kg) 
 
4.0 ASSEMBLY INSTRUCTIONS 

4.1 GENERAL INFORMATION 

This product should be assembled and/or repaired using good workmanship practices and proper tools. Bolts and elastic 
stopnuts should be tightened to a torque not to exceed industry standards for grade '5' bolts. The 3/8 -24 bolts should be 
tightened to 35 ft-lbs. 
 
All replacement parts must be the same as or equal to the original parts supplied. 
 
4.2 PRE-USE CHECKS 

• Refer to the Jack Parts Lists and Illustrations to identify and ensure that all parts are present. 
• Generally check over unit to assure the tightness of all fittings. 
• With rams completely collapsed, check hydraulic fluid level; fluid level should be 5/8 to ½ inches from the outside top of 

reservoir. Replenish with MIL-PRF-5606 fluid as required. 



Model:  02-0511-0132 
5 Ton Two Stage Jack 

 

12/2011 | Rev. 11 Page | 2 

 
5.0 OPERATING INSTRUCTIONS 

The user should be familiar with the following statements prior to using the jack(s). 
 

CAUTION! 

• NEVER put hands between aircraft and jack pad, as a fter aircraft has been lowered, struts may have 
hung up. 

• Never align jack under aircraft by pounding on jack  legs.  Dented legs may lead to jack collapse. 
• Always lower ram locking nut(s) after jack is under  load. Be sure ram nut(s) is seated fully after 

jacking. 
• Always raise and lower jacks simultaneously so that  aircraft remains level. 
• Always use a tail or nose stand, as applicable, for  additional stability. 

 
WARNING! 

When collapsing rams by hand miss-staging may occur  and cause pinch points. To collapse ram, add a 
minimum 50 lb load to the mechanical extension. Kee p hands and fingers clear of locking nuts. Failure to 
adhere to this safety instruction can cause injury.  

 
To Raise Aircraft: 
1. Place jack on a hard level surface. 
2. Hydraulic rams must be completely retracted before operating the jack. 
3. Raise mechanical extension as close to aircraft jack pad as possible. 

NOTE: Jacks equipped with two mechanical extensions . The difference between the extensions is a length  of 6.1 in. 
Select the extension that best suits the jacking po sition. 

WARNING! 
The locking pin MUST be placed in the ram protectio n ring groove and fully through the mechanical 
extension. 
 
The locking pin pull ring and ball lock MUST be pla ced outside the ram protection ring. 
 
• Visually inspect the jack prior to every use. 
• Do not place extra locking pins in any other hole 

on the mechanical extension. 
• Insure mating surfaces to jack point are free of 

debris and damage. 
• Under no conditions should the locking pin pull 

ring be inside the ram protection ring groove. 
• Under no conditions should the locking pin’s 

ball lock be inside the ram protection ring 
groove. 

• Never use the jack if the ram protection ring is 
not installed. 

• Never use the locking pin without a locking pin 
pull ring. 

• Never use a locking pin that has been damaged. 
• Never use a ram protection ring that has been 

damaged or deformed. 
• Replace ram protection ring if it does not have a 

radius groove for the locking pin. 
• Load test jacks annually. 
• Only order replacement parts from Tronair. 
 
Failure to comply could result in premature failure  
below certified weight and could cause serious 
injury including death. 

 
 
 
 
 
 
 

5.0 Operating instructions continued on following page 

CORRECT PIN PLACEMENT 
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5.0 OPERATING INSTRUCTIONS (continued) 

INCORRECT PIN PLACEMENTS 

 
  RESULTS OF INCORRECT  
 INCORRECT PIN PLACEMENTS LOCKING PIN PLACEMENTS 

 
 
4. Close pump release valve and operate pump. 

NOTE: Turning the pump release valve counter-clockw ise lowers the jack. Turning the pump release valve  
clockwise stops the jacks descent, and allows it to  be raised. 

5. Hydraulic rams must extend in order form largest to smallest diameter. 
6. Lower ram locknut(s) as aircraft is raised. Keep locknuts within 1 inch from bottom of extending ram. 
7. Largest diameter hydraulic ram must fully extend before the next stage ram begins to rise. 
8. Do not continue to operate hand pump after all rams have fully extended. 
 

WARNING!  
The ram locknuts are user operated safety devices. Failure to utilize these locknuts may result in 
personal injury or death and/or damage to aircraft or equipment. 

 

No 
Deformation 

Damage and 
Deformation  

Ball Lock In  
Ram Protection Ring 

Locking Pin Not In  
Ram Protection Ring and 

top Locking Pin in Mechanical Extension 
(use only one pin) 

Pull Ring In  
Ram Protection Ring 
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5.0 OPERATING INSTRUCTIONS (continued) 

To Lower Aircraft: 
1. Lower all jacks simultaneously. 
2. If ram locknut(s) is tight, raise jack slightly to release nut(s) ¼ inch from tripod. 
3. Ensure proper staging as aircraft is being lowered: loosen ram locknut beginning with smallest ram (1” max) until stage is 

completely lowered. Repeat for next largest stage. 
4. Loosen pump release valve slightly to slowly lower aircraft. 

Note: When using jack during washing operations, co mpletely cover top of jack near ram seal. 

CAUTION!  
Do not place hands on top of jack near ram locknuts  while lowering jack. Pinch points exist between to p of 
jack and threads on ram. 
 
Always wear safety glasses. 

 
6.0 MAINTENANCE 

6.1 GENERAL 

• All maintenance and/or repair work should be done using good workmanship practices and proper tools. 
• The work area should be clean and free of dirt. 
• When O-rings and backup rings are removed, every effort should be made to avoid the contact of tools with the critical 

surfaces of parts.  Surface deformities could cause degradation of seals and failure. 
• It is good practice to replace both O-rings and backup rings once removed. Cut and damaged rings normally result in fluid 

leakage. 
• At this time flush old hydraulic fluid and dirt from over-all system and replenish with new, clean hydraulic fluid. 
 
6.2 SERVICING JACK 

To Disassemble Jack: 
1. Raise first stage ram high enough to allow removal of the threaded tube stop. 
2. Raise both first and second stage rams together  to the point where this assembly can be lifted from the jack cylinder. 

NOTE: If the second stage ram is allowed to precede  the first stage ram, it will fill with oil causing  an oil spill when 
the assembly is removed from the cylinder. 
 
To Re-assemble Jack: 
1. Re-assemble in reverse order of above. 

NOTE: Lubricate cylinder, ram(s) and o-ring(s) for assembly: 
Lubricate inner cylinder wall(s) with MIL-PRF-5606 hydraulic fluid 
Apply suitable o-ring lubricant grease to installed  o-ring(s) and to o-ring lead-in chamfer at opening  of cylinder 

NOTE: To minimize air entrapment under the rams. Ac tuate cylinder with had pump several inches and rel ease. This 
will circulate oil and bleed out air. 

2. Spray I.D. of cylinder and O.D. of rams with DoALL RPM, LPS or equivalent water repellent that will not harm the Buna 
“N” O-rings to protect surfaces from rusting when not in use. 

3. Ensure locknut retaining ring is present on second stage ram to prevent nut removal after seal kit installation. 
 
6.3 REMOVING AND SERVICING PUMP 

NOTE: If pump is found faulty, call the factory for  replacement or replace seals as follows: 

1. Review Illustrated Parts List for Hand Pump (Appendix I) 
2. Clamp suction (push on) hose and remove hose from pump. 
3. Uncouple output hose from pump. 
4. Remove two (2) pump mounting bolts. Remove pump. 
5. Remove clevis pin assembly (Item 13). 
6. Remove four (4) socket head cap screws. 
7. Remove flanges. 
8. Remove tube assembly (Item 8). 
9. Replace O-rings and back-up ring. (See Appendix I for kits available). 

10. Re-assemble in reverse order. 
 
6.4 JACK FUNCTION LOAD TEST 

1. Take all necessary precautions to prevent injury. 
2. Always jack against a load and never  against the jack itself. 
3. Do not exceed a test load equal to the jack rated capacity plus 5% to 10%. 
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7.0 TROUBLE SHOOTING 

TROUBLE PROBABLE CAUSE  ACTION 

Fluid leakage at pump 
piston or pump body 

Damaged backup ring, o-ring, piston or pump 
body 

Remove piston and pump body. Inspect for 
damage. Replace defective part(s). Replace 
removed o-ring and backup ring 

External fluid leakage at 
rams 

Damaged o-ring, backup ring or inner cylinder 
wall. 

Remove rams as a unit from cylinder. Inspect 
parts. Replace o-ring and defective part(s) 

Jack fails to lift rated load 

Release valve not closed properly Fully tighten release valve 
Low fluid level Fill to correct fluid level 
Pressure relief valve improperly adjusted Adjust or replace release valve 

Leakage at inlet or outlet check ball Inspect valve body for wear or replace valve 
body and check balls 

Vent screw closed Open vent screw 

Rams will not support load 
after manual or pneumatic 
pump up 

Leaking ram o-ring seals Check for external leakage, if present replace 
defective seal and back up ring 

Leaking pressure check valve Inspect valve body for wear or replace valve 
body and check balls 

Leaking pressure relief valve Remove release valve, inspect ball and ball 
seat in pump block. Replace effective part(s) 

Rams raise and fall with 
each manual pump stroke 

Release valve open Fully tighten release valve 

Inlet check valve not seated or sticking Pump rapidly to dislodge or replace valve 
body 

Pressure check valve not seated or sticking Pump rapidly to dislodge or replace valve 
body 

Jack fails to lower 

Ram locknut not loosened Raise jack ¼ inch and release locknut 
Vent screw closed Open vent screw 

O-Ring (pinched or rolled) Replace o-ring and back-up ring, clean up 
cylinder wall of debris 
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Parts List 

When ordering replacement parts/kits, please specif y model, serial number and color of your unit. 

ITEM PART NUMBER DESCRIPTION QTY 

 1 ............................ Z-7710-01 ........................................ Assembly Reservoir Tube ...................................................... 1 
 3 ............................ N-2042-05-S-B ................................ Elbow, 45º Male ..................................................................... 1 
 4 ............................ G-1151-107206 ............................... Socket Head Cap Screw, 3/8 - 16 x ¾ " long ........................... 2 
 5 ............................ TF-1043-03*12.5 ............................. Hose Assembly, 12.5 long ...................................................... 1 
 6 ............................ N-2005-09-S .................................... Elbow, Male 1/8 – 27 NPT ...................................................... 1 
 7 ............................ N-2409-04 ....................................... Elbow, 45° Male 3/8 NPT x 3/8 Hose ..................................... 1 
 8 ............................ TF-1047-04*03.5 ............................. Hose, Push On, ¼ x 3 ½" long ............................................... 1 
 9 ............................ N-2200-03-B .................................... Elbow, 90º ¼ NPT x ¼ NPT ................................................... 1 
 10 ............................ H-1009-01 ....................................... Pump Handle ......................................................................... 1 
 11 ............................ G-1100-109526 ............................... Bolt, Grade 5, ½-20 x 2 ¾" long Hex Head ............................ 2 
 12 ............................ U-1002............................................. Wheel ..................................................................................... 2 
 13 ............................ G-1203-1095 ................................... Jamnut, ½-20 Elastic .............................................................. 2 
 14 ............................ G-1307-0825 ................................... Pin ½ x 2 ½ “ long .................................................................. 1 
 15 ............................ R-1013-01 ....................................... Extension, Center ................................................................... 1 
  ............................ R-1012-01 ....................................... Extension, Center (adds 6.1 inches) ...................................... 1 
 16 ............................ TR-1026 .......................................... Ram Protection Ring .............................................................. 1 
 17 ............................ TR-2223 .......................................... Second Stage Locknut ........................................................... 1 
 18 ............................ Z-7683-04 ........................................ Second Stage Ram ................................................................ 1 
 23 ............................ Z-7681-04 ........................................ First Stage Ram Assembly ..................................................... 1 
 24 ............................ TR-2222 .......................................... Stop Tube ............................................................................... 1 
 25 ............................ G-1397-206 ..................................... Ring, External Retaining ......................................................... 1 
 26 ............................ TR-2230 .......................................... First Stage Locknut ................................................................ 1 
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Parts List 

When ordering replacement parts/kits, please specif y model, serial number and color of your unit. 
 
 

ITEM PART NUMBER DESCRIPTION QTY 

 27 ............................ G-1281-06 ....................................... Washer ................................................................................... 1 
 28 ............................ G-1177 ............................................ Thumbscrew Vent .................................................................. 1 
 29 ............................ N-2412-10 ....................................... Connector, Straight ¼ NPT to 3/8 Hose ................................. 1 

 K-4588 Kit, Ram Seal Replacement;  consists of: 
 19 ............................ HC-2020-329 ................................... Backup Ring ........................................................................... 1 
 20 ............................ HC-2000-329 ................................... O-ring ..................................................................................... 1 
 21 ............................ HC-2020-338 ................................... Backup Ring ........................................................................... 1 
 22 ............................ HC-2000-338 ................................... O-ring ..................................................................................... 1 

 K-1987 Kit, Hand Pump Replacement ; consists of: 
 2 ............................  ........................................................ See Appendix I ....................................................................... 1 

 K-1165 Kit, Wheel Replacement ; consists of: 
 12 ............................  ........................................................ Wheel ..................................................................................... 1 
 
NOTES: 1.  Those items designated as kits contain a ll hardware necessary for installation. 
 2.  Unless otherwise listed, all replacement bolts  should be grade '5' or better. 
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Parts List 

 
•  This pump is compatible with MIL-PRF-5606/MIL-PR F-83282 Hydraulic Fluids only.  

 
Reference Parts List Illustration on following page. 

 
 
 
ITEM PART NUMBER DESCRIPTION QTY 

 3 ................................ 5M1-000-001 ................................... Body, Pump .............................................................................. 1 
 12 ................................ 506-000 ........................................... Half, Flange .............................................................................. 4 
 25 ................................ 518-000 ........................................... Screw, Socket Head Cap ......................................................... 4 
Not Shown ......................... H-1009-01 ....................................... Handle ...................................................................................... 1 

  K-1001 Kit, Seal Replacement ; consists of:  
 4 ................................  ........................................................ O-ring, Release Screw ............................................................. 1 
 6 ................................  ........................................................ O-ring, Outlet Check................................................................. 1 
 11 ................................  ........................................................ O-ring, Valve Body ................................................................... 1 
 21 ................................  ........................................................ Wiper, Rod ............................................................................... 1 
 22 ................................  ........................................................ Ring, Backup ............................................................................ 1 
 23 ................................  ........................................................ O-ring, Piston ........................................................................... 1 
 27 ................................  ........................................................ O-ring, Tube Seal ..................................................................... 1 
♦ Not Shown .....................  ........................................................ O-ring, Inlet Check ................................................................... 1 
♦ Not Shown .....................  ........................................................ O-ring, Guide Shoe .................................................................. 2 
♦ Not Shown .....................  ........................................................ Shoe, Piston Guide .................................................................. 1 

  K-1068 Kit, Linkage Replacement ; consists of:  
 13 ................................  ........................................................ Pivot ......................................................................................... 1 
 14 ................................  ........................................................ Assembly, Linkage Pin ............................................................. 2 
 17 ................................  ........................................................ Strap ......................................................................................... 2 
 18 ................................  ........................................................ Assembly, Clevis Pin ................................................................ 1 
 19 ................................  ........................................................ Bracket, Pump Handle ............................................................. 1 

  K-1069 Kit, Internal Parts Replacement; consists of:  
♦ Not Shown .....................  ........................................................ Ball, Release ............................................................................ 1 
 7 ................................  ........................................................ Spring, Inlet Check ................................................................... 1 
 8 ................................  ........................................................ Spring, Outlet Check ................................................................ 1 
 9 ................................  ........................................................ Ball, Outlet Check..................................................................... 1 
 10 ................................  ........................................................ Ball, Inlet Check ....................................................................... 1 

  K-1778 Kit, Piston/Cylinder Replacement; consists of: 
 15 ................................  ........................................................ Piston ....................................................................................... 1 
 16 ................................  ........................................................ Tube ......................................................................................... 1 
 20 ................................  ........................................................ Retainer, Wiper ........................................................................ 1 
 24 ................................  ........................................................ Assembly, Valve Body (Includes Items 7, 10, 24, 26)  ............. 1 

  K-1906 Kit, Piston/Seal Replacement; consists of:  
 15 ................................  ........................................................ Piston ....................................................................................... 1 
 22 ................................  ........................................................ Ring, Backup ............................................................................ 1 
 23 ................................  ........................................................ O-ring, Piston ........................................................................... 1 

  K-2783 Kit, Release Screw Replacement; consists of: 
 2 ................................  ........................................................ Screw, Release ........................................................................ 1 
 30 ................................  ........................................................ Retainer, Screw ........................................................................ 1 
 
♦ Although this item is listed in its particular kit,  it is not used on HC-1752 pump. These items may be  discarded.  
 
NOTE:  Entire pump assembly can be purchased as a k it. See Hydraulic Jack Parts list.  
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WARNING! 

Item 2 is a preset relief valve. Do not disassemble  this valve. 
Replacement parts are available as a preset relief valve assembly. 
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This product can not be modified without the written approval of Tronair, Inc. Any modifications done without written approval 
voids all warranties and releases Tronair, Inc., its suppliers, distributors, employees, or financial institutions from any liability 
from consequences that may occur. Only Tronair OEM replacement parts shall be used. 
 
1.0 DESCRIPTION 

The Tronair Model 02-0511-0132 two stage hydraulic jack incorporates the following quality features: 
• Steel Construction. 
• Two-stage telescoping rams. 
• Mechanical ram lock nuts that prevent lowering of jack under load. 
• Quick action mechanical extension. 
• Single speed, manually operated pump with pressure relief. 
• Uses standard MIL-PRF-5606 hydraulic fluid. 
• Mechanical extensions provided to allow jack to be utilized on other aircraft as shown in specifications. 
 
2.0 USAGE 

The purpose of this jack is to lift aircraft for maintenance. It has a maximum capacity of five (5) tons (4.4 kN). 
 
3.0 SPECIFICATIONS 

• Vertical capacity:  10,000 lbs. (44.5 kN) 
• Minimum closed heights: 

 with R-1013-01 mechanical extension 11.4 in (29 cm) 
 with R-1012-01 mechanical extension 17.5 in (44.6 cm) 

• Mechanical extension:  3.0 in (7.6 cm) 
• Hydraulic extension:  12.22 in (31 cm) 
• Maximum heights obtainable: 

 with R-1013-01 mechanical extension 26.6 in (67.6 cm) 
 with R-1012-01 mechanical extension 32.7 in (83.1 cm) 

• Overall: 14 ½ x 15 in (36.8 x 38.1 cm) 
• Floor area (triangular):  156 in² (1006 cm²) 
• Weight:  100 lbs (45.4 kg) 
 
4.0 ASSEMBLY INSTRUCTIONS 

4.1 GENERAL INFORMATION 

This product should be assembled and/or repaired using good workmanship practices and proper tools. Bolts and elastic 
stopnuts should be tightened to a torque not to exceed industry standards for grade '5' bolts. The 3/8 -24 bolts should be 
tightened to 35 ft-lbs. 
 
All replacement parts must be the same as or equal to the original parts supplied. 
 
4.2 PRE-USE CHECKS 

• Refer to the Jack Parts Lists and Illustrations to identify and ensure that all parts are present. 
• Generally check over unit to assure the tightness of all fittings. 
• With rams completely collapsed, check hydraulic fluid level; fluid level should be 5/8 to ½ inches from the outside top of 

reservoir. Replenish with MIL-PRF-5606 fluid as required. 
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5.0 OPERATING INSTRUCTIONS 

The user should be familiar with the following statements prior to using the jack(s). 
 

CAUTION! 

• NEVER put hands between aircraft and jack pad, as a fter aircraft has been lowered, struts may have 
hung up. 

• Never align jack under aircraft by pounding on jack  legs.  Dented legs may lead to jack collapse. 
• Always lower ram locking nut(s) after jack is under  load. Be sure ram nut(s) is seated fully after 

jacking. 
• Always raise and lower jacks simultaneously so that  aircraft remains level. 
• Always use a tail or nose stand, as applicable, for  additional stability. 

 
WARNING! 

When collapsing rams by hand miss-staging may occur  and cause pinch points. To collapse ram, add a 
minimum 50 lb load to the mechanical extension. Kee p hands and fingers clear of locking nuts. Failure to 
adhere to this safety instruction can cause injury.  

 
To Raise Aircraft: 
1. Place jack on a hard level surface. 
2. Hydraulic rams must be completely retracted before operating the jack. 
3. Raise mechanical extension as close to aircraft jack pad as possible. 

NOTE: Jacks equipped with two mechanical extensions . The difference between the extensions is a length  of 6.1 in. 
Select the extension that best suits the jacking po sition. 

WARNING! 
The locking pin MUST be placed in the ram protectio n ring groove and fully through the mechanical 
extension. 
 
The locking pin pull ring and ball lock MUST be pla ced outside the ram protection ring. 
 
• Visually inspect the jack prior to every use. 
• Do not place extra locking pins in any other hole 

on the mechanical extension. 
• Insure mating surfaces to jack point are free of 

debris and damage. 
• Under no conditions should the locking pin pull 

ring be inside the ram protection ring groove. 
• Under no conditions should the locking pin’s 

ball lock be inside the ram protection ring 
groove. 

• Never use the jack if the ram protection ring is 
not installed. 

• Never use the locking pin without a locking pin 
pull ring. 

• Never use a locking pin that has been damaged. 
• Never use a ram protection ring that has been 

damaged or deformed. 
• Replace ram protection ring if it does not have a 

radius groove for the locking pin. 
• Load test jacks annually. 
• Only order replacement parts from Tronair. 
 
Failure to comply could result in premature failure  
below certified weight and could cause serious 
injury including death. 

 
 
 
 
 
 
 

5.0 Operating instructions continued on following page 

CORRECT PIN PLACEMENT 
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5.0 OPERATING INSTRUCTIONS (continued) 

INCORRECT PIN PLACEMENTS 

 
  RESULTS OF INCORRECT  
 INCORRECT PIN PLACEMENTS LOCKING PIN PLACEMENTS 

 
 
4. Close pump release valve and operate pump. 

NOTE: Turning the pump release valve counter-clockw ise lowers the jack. Turning the pump release valve  
clockwise stops the jacks descent, and allows it to  be raised. 

5. Hydraulic rams must extend in order form largest to smallest diameter. 
6. Lower ram locknut(s) as aircraft is raised. Keep locknuts within 1 inch from bottom of extending ram. 
7. Largest diameter hydraulic ram must fully extend before the next stage ram begins to rise. 
8. Do not continue to operate hand pump after all rams have fully extended. 
 

WARNING!  
The ram locknuts are user operated safety devices. Failure to utilize these locknuts may result in 
personal injury or death and/or damage to aircraft or equipment. 

 

No 
Deformation 

Damage and 
Deformation  

Ball Lock In  
Ram Protection Ring 

Locking Pin Not In  
Ram Protection Ring and 

top Locking Pin in Mechanical Extension 
(use only one pin) 

Pull Ring In  
Ram Protection Ring 
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5.0 OPERATING INSTRUCTIONS (continued) 

To Lower Aircraft: 
1. Lower all jacks simultaneously. 
2. If ram locknut(s) is tight, raise jack slightly to release nut(s) ¼ inch from tripod. 
3. Ensure proper staging as aircraft is being lowered: loosen ram locknut beginning with smallest ram (1” max) until stage is 

completely lowered. Repeat for next largest stage. 
4. Loosen pump release valve slightly to slowly lower aircraft. 

Note: When using jack during washing operations, co mpletely cover top of jack near ram seal. 

CAUTION!  
Do not place hands on top of jack near ram locknuts  while lowering jack. Pinch points exist between to p of 
jack and threads on ram. 
 
Always wear safety glasses. 

 
6.0 MAINTENANCE 

6.1 GENERAL 

• All maintenance and/or repair work should be done using good workmanship practices and proper tools. 
• The work area should be clean and free of dirt. 
• When O-rings and backup rings are removed, every effort should be made to avoid the contact of tools with the critical 

surfaces of parts.  Surface deformities could cause degradation of seals and failure. 
• It is good practice to replace both O-rings and backup rings once removed. Cut and damaged rings normally result in fluid 

leakage. 
• At this time flush old hydraulic fluid and dirt from over-all system and replenish with new, clean hydraulic fluid. 
 
6.2 SERVICING JACK 

To Disassemble Jack: 
1. Raise first stage ram high enough to allow removal of the threaded tube stop. 
2. Raise both first and second stage rams together  to the point where this assembly can be lifted from the jack cylinder. 

NOTE: If the second stage ram is allowed to precede  the first stage ram, it will fill with oil causing  an oil spill when 
the assembly is removed from the cylinder. 
 
To Re-assemble Jack: 
1. Re-assemble in reverse order of above. 

NOTE: Lubricate cylinder, ram(s) and o-ring(s) for assembly: 
Lubricate inner cylinder wall(s) with MIL-PRF-5606 hydraulic fluid 
Apply suitable o-ring lubricant grease to installed  o-ring(s) and to o-ring lead-in chamfer at opening  of cylinder 

NOTE: To minimize air entrapment under the rams. Ac tuate cylinder with had pump several inches and rel ease. This 
will circulate oil and bleed out air. 

2. Spray I.D. of cylinder and O.D. of rams with DoALL RPM, LPS or equivalent water repellent that will not harm the Buna 
“N” O-rings to protect surfaces from rusting when not in use. 

3. Ensure locknut retaining ring is present on second stage ram to prevent nut removal after seal kit installation. 
 
6.3 REMOVING AND SERVICING PUMP 

NOTE: If pump is found faulty, call the factory for  replacement or replace seals as follows: 

1. Review Illustrated Parts List for Hand Pump (Appendix I) 
2. Clamp suction (push on) hose and remove hose from pump. 
3. Uncouple output hose from pump. 
4. Remove two (2) pump mounting bolts. Remove pump. 
5. Remove clevis pin assembly (Item 13). 
6. Remove four (4) socket head cap screws. 
7. Remove flanges. 
8. Remove tube assembly (Item 8). 
9. Replace O-rings and back-up ring. (See Appendix I for kits available). 

10. Re-assemble in reverse order. 
 
6.4 JACK FUNCTION LOAD TEST 

1. Take all necessary precautions to prevent injury. 
2. Always jack against a load and never  against the jack itself. 
3. Do not exceed a test load equal to the jack rated capacity plus 5% to 10%. 
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7.0 TROUBLE SHOOTING 

TROUBLE PROBABLE CAUSE  ACTION 

Fluid leakage at pump 
piston or pump body 

Damaged backup ring, o-ring, piston or pump 
body 

Remove piston and pump body. Inspect for 
damage. Replace defective part(s). Replace 
removed o-ring and backup ring 

External fluid leakage at 
rams 

Damaged o-ring, backup ring or inner cylinder 
wall. 

Remove rams as a unit from cylinder. Inspect 
parts. Replace o-ring and defective part(s) 

Jack fails to lift rated load 

Release valve not closed properly Fully tighten release valve 
Low fluid level Fill to correct fluid level 
Pressure relief valve improperly adjusted Adjust or replace release valve 

Leakage at inlet or outlet check ball Inspect valve body for wear or replace valve 
body and check balls 

Vent screw closed Open vent screw 

Rams will not support load 
after manual or pneumatic 
pump up 

Leaking ram o-ring seals Check for external leakage, if present replace 
defective seal and back up ring 

Leaking pressure check valve Inspect valve body for wear or replace valve 
body and check balls 

Leaking pressure relief valve Remove release valve, inspect ball and ball 
seat in pump block. Replace effective part(s) 

Rams raise and fall with 
each manual pump stroke 

Release valve open Fully tighten release valve 

Inlet check valve not seated or sticking Pump rapidly to dislodge or replace valve 
body 

Pressure check valve not seated or sticking Pump rapidly to dislodge or replace valve 
body 

Jack fails to lower 

Ram locknut not loosened Raise jack ¼ inch and release locknut 
Vent screw closed Open vent screw 

O-Ring (pinched or rolled) Replace o-ring and back-up ring, clean up 
cylinder wall of debris 
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Parts List 

When ordering replacement parts/kits, please specif y model, serial number and color of your unit. 

ITEM PART NUMBER DESCRIPTION QTY 

 1 ............................ Z-7710-01 ........................................ Assembly Reservoir Tube ...................................................... 1 
 3 ............................ N-2042-05-S-B ................................ Elbow, 45º Male ..................................................................... 1 
 4 ............................ G-1151-107206 ............................... Socket Head Cap Screw, 3/8 - 16 x ¾ " long ........................... 2 
 5 ............................ TF-1043-03*12.5 ............................. Hose Assembly, 12.5 long ...................................................... 1 
 6 ............................ N-2005-09-S .................................... Elbow, Male 1/8 – 27 NPT ...................................................... 1 
 7 ............................ N-2409-04 ....................................... Elbow, 45° Male 3/8 NPT x 3/8 Hose ..................................... 1 
 8 ............................ TF-1047-04*03.5 ............................. Hose, Push On, ¼ x 3 ½" long ............................................... 1 
 9 ............................ N-2200-03-B .................................... Elbow, 90º ¼ NPT x ¼ NPT ................................................... 1 
 10 ............................ H-1009-01 ....................................... Pump Handle ......................................................................... 1 
 11 ............................ G-1100-109526 ............................... Bolt, Grade 5, ½-20 x 2 ¾" long Hex Head ............................ 2 
 12 ............................ U-1002............................................. Wheel ..................................................................................... 2 
 13 ............................ G-1203-1095 ................................... Jamnut, ½-20 Elastic .............................................................. 2 
 14 ............................ G-1307-0825 ................................... Pin ½ x 2 ½ “ long .................................................................. 1 
 15 ............................ R-1013-01 ....................................... Extension, Center ................................................................... 1 
  ............................ R-1012-01 ....................................... Extension, Center (adds 6.1 inches) ...................................... 1 
 16 ............................ TR-1026 .......................................... Ram Protection Ring .............................................................. 1 
 17 ............................ TR-2223 .......................................... Second Stage Locknut ........................................................... 1 
 18 ............................ Z-7683-04 ........................................ Second Stage Ram ................................................................ 1 
 23 ............................ Z-7681-04 ........................................ First Stage Ram Assembly ..................................................... 1 
 24 ............................ TR-2222 .......................................... Stop Tube ............................................................................... 1 
 25 ............................ G-1397-206 ..................................... Ring, External Retaining ......................................................... 1 
 26 ............................ TR-2230 .......................................... First Stage Locknut ................................................................ 1 
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Parts List 

When ordering replacement parts/kits, please specif y model, serial number and color of your unit. 
 
 

ITEM PART NUMBER DESCRIPTION QTY 

 27 ............................ G-1281-06 ....................................... Washer ................................................................................... 1 
 28 ............................ G-1177 ............................................ Thumbscrew Vent .................................................................. 1 
 29 ............................ N-2412-10 ....................................... Connector, Straight ¼ NPT to 3/8 Hose ................................. 1 

 K-4588 Kit, Ram Seal Replacement;  consists of: 
 19 ............................ HC-2020-329 ................................... Backup Ring ........................................................................... 1 
 20 ............................ HC-2000-329 ................................... O-ring ..................................................................................... 1 
 21 ............................ HC-2020-338 ................................... Backup Ring ........................................................................... 1 
 22 ............................ HC-2000-338 ................................... O-ring ..................................................................................... 1 

 K-1987 Kit, Hand Pump Replacement ; consists of: 
 2 ............................  ........................................................ See Appendix I ....................................................................... 1 

 K-1165 Kit, Wheel Replacement ; consists of: 
 12 ............................  ........................................................ Wheel ..................................................................................... 1 
 
NOTES: 1.  Those items designated as kits contain a ll hardware necessary for installation. 
 2.  Unless otherwise listed, all replacement bolts  should be grade '5' or better. 
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Parts List 

 
•  This pump is compatible with MIL-PRF-5606/MIL-PR F-83282 Hydraulic Fluids only.  

 
Reference Parts List Illustration on following page. 

 
 
 
ITEM PART NUMBER DESCRIPTION QTY 

 3 ................................ 5M1-000-001 ................................... Body, Pump .............................................................................. 1 
 12 ................................ 506-000 ........................................... Half, Flange .............................................................................. 4 
 25 ................................ 518-000 ........................................... Screw, Socket Head Cap ......................................................... 4 
Not Shown ......................... H-1009-01 ....................................... Handle ...................................................................................... 1 

  K-1001 Kit, Seal Replacement ; consists of:  
 4 ................................  ........................................................ O-ring, Release Screw ............................................................. 1 
 6 ................................  ........................................................ O-ring, Outlet Check................................................................. 1 
 11 ................................  ........................................................ O-ring, Valve Body ................................................................... 1 
 21 ................................  ........................................................ Wiper, Rod ............................................................................... 1 
 22 ................................  ........................................................ Ring, Backup ............................................................................ 1 
 23 ................................  ........................................................ O-ring, Piston ........................................................................... 1 
 27 ................................  ........................................................ O-ring, Tube Seal ..................................................................... 1 
♦ Not Shown .....................  ........................................................ O-ring, Inlet Check ................................................................... 1 
♦ Not Shown .....................  ........................................................ O-ring, Guide Shoe .................................................................. 2 
♦ Not Shown .....................  ........................................................ Shoe, Piston Guide .................................................................. 1 

  K-1068 Kit, Linkage Replacement ; consists of:  
 13 ................................  ........................................................ Pivot ......................................................................................... 1 
 14 ................................  ........................................................ Assembly, Linkage Pin ............................................................. 2 
 17 ................................  ........................................................ Strap ......................................................................................... 2 
 18 ................................  ........................................................ Assembly, Clevis Pin ................................................................ 1 
 19 ................................  ........................................................ Bracket, Pump Handle ............................................................. 1 

  K-1069 Kit, Internal Parts Replacement; consists of:  
♦ Not Shown .....................  ........................................................ Ball, Release ............................................................................ 1 
 7 ................................  ........................................................ Spring, Inlet Check ................................................................... 1 
 8 ................................  ........................................................ Spring, Outlet Check ................................................................ 1 
 9 ................................  ........................................................ Ball, Outlet Check..................................................................... 1 
 10 ................................  ........................................................ Ball, Inlet Check ....................................................................... 1 

  K-1778 Kit, Piston/Cylinder Replacement; consists of: 
 15 ................................  ........................................................ Piston ....................................................................................... 1 
 16 ................................  ........................................................ Tube ......................................................................................... 1 
 20 ................................  ........................................................ Retainer, Wiper ........................................................................ 1 
 24 ................................  ........................................................ Assembly, Valve Body (Includes Items 7, 10, 24, 26)  ............. 1 

  K-1906 Kit, Piston/Seal Replacement; consists of:  
 15 ................................  ........................................................ Piston ....................................................................................... 1 
 22 ................................  ........................................................ Ring, Backup ............................................................................ 1 
 23 ................................  ........................................................ O-ring, Piston ........................................................................... 1 

  K-2783 Kit, Release Screw Replacement; consists of: 
 2 ................................  ........................................................ Screw, Release ........................................................................ 1 
 30 ................................  ........................................................ Retainer, Screw ........................................................................ 1 
 
♦ Although this item is listed in its particular kit,  it is not used on HC-1752 pump. These items may be  discarded.  
 
NOTE:  Entire pump assembly can be purchased as a k it. See Hydraulic Jack Parts list.  
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Parts List Illustration 

 
 

 
WARNING! 

Item 2 is a preset relief valve. Do not disassemble  this valve. 
Replacement parts are available as a preset relief valve assembly. 
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This product can not be modified without the written approval of Tronair, Inc. Any modifications done without written approval 
voids all warranties and releases Tronair, Inc., its suppliers, distributors, employees, or financial institutions from any liability 
from consequences that may occur. Only Tronair OEM replacement parts shall be used. 
 
1.0 DESCRIPTION 

The Tronair Model 02-0511-0132 two stage hydraulic jack incorporates the following quality features: 
• Steel Construction. 
• Two-stage telescoping rams. 
• Mechanical ram lock nuts that prevent lowering of jack under load. 
• Quick action mechanical extension. 
• Single speed, manually operated pump with pressure relief. 
• Uses standard MIL-PRF-5606 hydraulic fluid. 
• Mechanical extensions provided to allow jack to be utilized on other aircraft as shown in specifications. 
 
2.0 USAGE 

The purpose of this jack is to lift aircraft for maintenance. It has a maximum capacity of five (5) tons (4.4 kN). 
 
3.0 SPECIFICATIONS 

• Vertical capacity:  10,000 lbs. (44.5 kN) 
• Minimum closed heights: 

 with R-1013-01 mechanical extension 11.4 in (29 cm) 
 with R-1012-01 mechanical extension 17.5 in (44.6 cm) 

• Mechanical extension:  3.0 in (7.6 cm) 
• Hydraulic extension:  12.22 in (31 cm) 
• Maximum heights obtainable: 

 with R-1013-01 mechanical extension 26.6 in (67.6 cm) 
 with R-1012-01 mechanical extension 32.7 in (83.1 cm) 

• Overall: 14 ½ x 15 in (36.8 x 38.1 cm) 
• Floor area (triangular):  156 in² (1006 cm²) 
• Weight:  100 lbs (45.4 kg) 
 
4.0 ASSEMBLY INSTRUCTIONS 

4.1 GENERAL INFORMATION 

This product should be assembled and/or repaired using good workmanship practices and proper tools. Bolts and elastic 
stopnuts should be tightened to a torque not to exceed industry standards for grade '5' bolts. The 3/8 -24 bolts should be 
tightened to 35 ft-lbs. 
 
All replacement parts must be the same as or equal to the original parts supplied. 
 
4.2 PRE-USE CHECKS 

• Refer to the Jack Parts Lists and Illustrations to identify and ensure that all parts are present. 
• Generally check over unit to assure the tightness of all fittings. 
• With rams completely collapsed, check hydraulic fluid level; fluid level should be 5/8 to ½ inches from the outside top of 

reservoir. Replenish with MIL-PRF-5606 fluid as required. 
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5.0 OPERATING INSTRUCTIONS 

The user should be familiar with the following statements prior to using the jack(s). 
 

CAUTION! 

• NEVER put hands between aircraft and jack pad, as a fter aircraft has been lowered, struts may have 
hung up. 

• Never align jack under aircraft by pounding on jack  legs.  Dented legs may lead to jack collapse. 
• Always lower ram locking nut(s) after jack is under  load. Be sure ram nut(s) is seated fully after 

jacking. 
• Always raise and lower jacks simultaneously so that  aircraft remains level. 
• Always use a tail or nose stand, as applicable, for  additional stability. 

 
WARNING! 

When collapsing rams by hand miss-staging may occur  and cause pinch points. To collapse ram, add a 
minimum 50 lb load to the mechanical extension. Kee p hands and fingers clear of locking nuts. Failure to 
adhere to this safety instruction can cause injury.  

 
To Raise Aircraft: 
1. Place jack on a hard level surface. 
2. Hydraulic rams must be completely retracted before operating the jack. 
3. Raise mechanical extension as close to aircraft jack pad as possible. 

NOTE: Jacks equipped with two mechanical extensions . The difference between the extensions is a length  of 6.1 in. 
Select the extension that best suits the jacking po sition. 

WARNING! 
The locking pin MUST be placed in the ram protectio n ring groove and fully through the mechanical 
extension. 
 
The locking pin pull ring and ball lock MUST be pla ced outside the ram protection ring. 
 
• Visually inspect the jack prior to every use. 
• Do not place extra locking pins in any other hole 

on the mechanical extension. 
• Insure mating surfaces to jack point are free of 

debris and damage. 
• Under no conditions should the locking pin pull 

ring be inside the ram protection ring groove. 
• Under no conditions should the locking pin’s 

ball lock be inside the ram protection ring 
groove. 

• Never use the jack if the ram protection ring is 
not installed. 

• Never use the locking pin without a locking pin 
pull ring. 

• Never use a locking pin that has been damaged. 
• Never use a ram protection ring that has been 

damaged or deformed. 
• Replace ram protection ring if it does not have a 

radius groove for the locking pin. 
• Load test jacks annually. 
• Only order replacement parts from Tronair. 
 
Failure to comply could result in premature failure  
below certified weight and could cause serious 
injury including death. 

 
 
 
 
 
 
 

5.0 Operating instructions continued on following page 

CORRECT PIN PLACEMENT 
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5.0 OPERATING INSTRUCTIONS (continued) 

INCORRECT PIN PLACEMENTS 

 
  RESULTS OF INCORRECT  
 INCORRECT PIN PLACEMENTS LOCKING PIN PLACEMENTS 

 
 
4. Close pump release valve and operate pump. 

NOTE: Turning the pump release valve counter-clockw ise lowers the jack. Turning the pump release valve  
clockwise stops the jacks descent, and allows it to  be raised. 

5. Hydraulic rams must extend in order form largest to smallest diameter. 
6. Lower ram locknut(s) as aircraft is raised. Keep locknuts within 1 inch from bottom of extending ram. 
7. Largest diameter hydraulic ram must fully extend before the next stage ram begins to rise. 
8. Do not continue to operate hand pump after all rams have fully extended. 
 

WARNING!  
The ram locknuts are user operated safety devices. Failure to utilize these locknuts may result in 
personal injury or death and/or damage to aircraft or equipment. 

 

No 
Deformation 

Damage and 
Deformation  

Ball Lock In  
Ram Protection Ring 

Locking Pin Not In  
Ram Protection Ring and 

top Locking Pin in Mechanical Extension 
(use only one pin) 

Pull Ring In  
Ram Protection Ring 
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5.0 OPERATING INSTRUCTIONS (continued) 

To Lower Aircraft: 
1. Lower all jacks simultaneously. 
2. If ram locknut(s) is tight, raise jack slightly to release nut(s) ¼ inch from tripod. 
3. Ensure proper staging as aircraft is being lowered: loosen ram locknut beginning with smallest ram (1” max) until stage is 

completely lowered. Repeat for next largest stage. 
4. Loosen pump release valve slightly to slowly lower aircraft. 

Note: When using jack during washing operations, co mpletely cover top of jack near ram seal. 

CAUTION!  
Do not place hands on top of jack near ram locknuts  while lowering jack. Pinch points exist between to p of 
jack and threads on ram. 
 
Always wear safety glasses. 

 
6.0 MAINTENANCE 

6.1 GENERAL 

• All maintenance and/or repair work should be done using good workmanship practices and proper tools. 
• The work area should be clean and free of dirt. 
• When O-rings and backup rings are removed, every effort should be made to avoid the contact of tools with the critical 

surfaces of parts.  Surface deformities could cause degradation of seals and failure. 
• It is good practice to replace both O-rings and backup rings once removed. Cut and damaged rings normally result in fluid 

leakage. 
• At this time flush old hydraulic fluid and dirt from over-all system and replenish with new, clean hydraulic fluid. 
 
6.2 SERVICING JACK 

To Disassemble Jack: 
1. Raise first stage ram high enough to allow removal of the threaded tube stop. 
2. Raise both first and second stage rams together  to the point where this assembly can be lifted from the jack cylinder. 

NOTE: If the second stage ram is allowed to precede  the first stage ram, it will fill with oil causing  an oil spill when 
the assembly is removed from the cylinder. 
 
To Re-assemble Jack: 
1. Re-assemble in reverse order of above. 

NOTE: Lubricate cylinder, ram(s) and o-ring(s) for assembly: 
Lubricate inner cylinder wall(s) with MIL-PRF-5606 hydraulic fluid 
Apply suitable o-ring lubricant grease to installed  o-ring(s) and to o-ring lead-in chamfer at opening  of cylinder 

NOTE: To minimize air entrapment under the rams. Ac tuate cylinder with had pump several inches and rel ease. This 
will circulate oil and bleed out air. 

2. Spray I.D. of cylinder and O.D. of rams with DoALL RPM, LPS or equivalent water repellent that will not harm the Buna 
“N” O-rings to protect surfaces from rusting when not in use. 

3. Ensure locknut retaining ring is present on second stage ram to prevent nut removal after seal kit installation. 
 
6.3 REMOVING AND SERVICING PUMP 

NOTE: If pump is found faulty, call the factory for  replacement or replace seals as follows: 

1. Review Illustrated Parts List for Hand Pump (Appendix I) 
2. Clamp suction (push on) hose and remove hose from pump. 
3. Uncouple output hose from pump. 
4. Remove two (2) pump mounting bolts. Remove pump. 
5. Remove clevis pin assembly (Item 13). 
6. Remove four (4) socket head cap screws. 
7. Remove flanges. 
8. Remove tube assembly (Item 8). 
9. Replace O-rings and back-up ring. (See Appendix I for kits available). 

10. Re-assemble in reverse order. 
 
6.4 JACK FUNCTION LOAD TEST 

1. Take all necessary precautions to prevent injury. 
2. Always jack against a load and never  against the jack itself. 
3. Do not exceed a test load equal to the jack rated capacity plus 5% to 10%. 
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7.0 TROUBLE SHOOTING 

TROUBLE PROBABLE CAUSE  ACTION 

Fluid leakage at pump 
piston or pump body 

Damaged backup ring, o-ring, piston or pump 
body 

Remove piston and pump body. Inspect for 
damage. Replace defective part(s). Replace 
removed o-ring and backup ring 

External fluid leakage at 
rams 

Damaged o-ring, backup ring or inner cylinder 
wall. 

Remove rams as a unit from cylinder. Inspect 
parts. Replace o-ring and defective part(s) 

Jack fails to lift rated load 

Release valve not closed properly Fully tighten release valve 
Low fluid level Fill to correct fluid level 
Pressure relief valve improperly adjusted Adjust or replace release valve 

Leakage at inlet or outlet check ball Inspect valve body for wear or replace valve 
body and check balls 

Vent screw closed Open vent screw 

Rams will not support load 
after manual or pneumatic 
pump up 

Leaking ram o-ring seals Check for external leakage, if present replace 
defective seal and back up ring 

Leaking pressure check valve Inspect valve body for wear or replace valve 
body and check balls 

Leaking pressure relief valve Remove release valve, inspect ball and ball 
seat in pump block. Replace effective part(s) 

Rams raise and fall with 
each manual pump stroke 

Release valve open Fully tighten release valve 

Inlet check valve not seated or sticking Pump rapidly to dislodge or replace valve 
body 

Pressure check valve not seated or sticking Pump rapidly to dislodge or replace valve 
body 

Jack fails to lower 

Ram locknut not loosened Raise jack ¼ inch and release locknut 
Vent screw closed Open vent screw 

O-Ring (pinched or rolled) Replace o-ring and back-up ring, clean up 
cylinder wall of debris 
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Parts List 

When ordering replacement parts/kits, please specif y model, serial number and color of your unit. 

ITEM PART NUMBER DESCRIPTION QTY 

 1 ............................ Z-7710-01 ........................................ Assembly Reservoir Tube ...................................................... 1 
 3 ............................ N-2042-05-S-B ................................ Elbow, 45º Male ..................................................................... 1 
 4 ............................ G-1151-107206 ............................... Socket Head Cap Screw, 3/8 - 16 x ¾ " long ........................... 2 
 5 ............................ TF-1043-03*12.5 ............................. Hose Assembly, 12.5 long ...................................................... 1 
 6 ............................ N-2005-09-S .................................... Elbow, Male 1/8 – 27 NPT ...................................................... 1 
 7 ............................ N-2409-04 ....................................... Elbow, 45° Male 3/8 NPT x 3/8 Hose ..................................... 1 
 8 ............................ TF-1047-04*03.5 ............................. Hose, Push On, ¼ x 3 ½" long ............................................... 1 
 9 ............................ N-2200-03-B .................................... Elbow, 90º ¼ NPT x ¼ NPT ................................................... 1 
 10 ............................ H-1009-01 ....................................... Pump Handle ......................................................................... 1 
 11 ............................ G-1100-109526 ............................... Bolt, Grade 5, ½-20 x 2 ¾" long Hex Head ............................ 2 
 12 ............................ U-1002............................................. Wheel ..................................................................................... 2 
 13 ............................ G-1203-1095 ................................... Jamnut, ½-20 Elastic .............................................................. 2 
 14 ............................ G-1307-0825 ................................... Pin ½ x 2 ½ “ long .................................................................. 1 
 15 ............................ R-1013-01 ....................................... Extension, Center ................................................................... 1 
  ............................ R-1012-01 ....................................... Extension, Center (adds 6.1 inches) ...................................... 1 
 16 ............................ TR-1026 .......................................... Ram Protection Ring .............................................................. 1 
 17 ............................ TR-2223 .......................................... Second Stage Locknut ........................................................... 1 
 18 ............................ Z-7683-04 ........................................ Second Stage Ram ................................................................ 1 
 23 ............................ Z-7681-04 ........................................ First Stage Ram Assembly ..................................................... 1 
 24 ............................ TR-2222 .......................................... Stop Tube ............................................................................... 1 
 25 ............................ G-1397-206 ..................................... Ring, External Retaining ......................................................... 1 
 26 ............................ TR-2230 .......................................... First Stage Locknut ................................................................ 1 
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Parts List 

When ordering replacement parts/kits, please specif y model, serial number and color of your unit. 
 
 

ITEM PART NUMBER DESCRIPTION QTY 

 27 ............................ G-1281-06 ....................................... Washer ................................................................................... 1 
 28 ............................ G-1177 ............................................ Thumbscrew Vent .................................................................. 1 
 29 ............................ N-2412-10 ....................................... Connector, Straight ¼ NPT to 3/8 Hose ................................. 1 

 K-4588 Kit, Ram Seal Replacement;  consists of: 
 19 ............................ HC-2020-329 ................................... Backup Ring ........................................................................... 1 
 20 ............................ HC-2000-329 ................................... O-ring ..................................................................................... 1 
 21 ............................ HC-2020-338 ................................... Backup Ring ........................................................................... 1 
 22 ............................ HC-2000-338 ................................... O-ring ..................................................................................... 1 

 K-1987 Kit, Hand Pump Replacement ; consists of: 
 2 ............................  ........................................................ See Appendix I ....................................................................... 1 

 K-1165 Kit, Wheel Replacement ; consists of: 
 12 ............................  ........................................................ Wheel ..................................................................................... 1 
 
NOTES: 1.  Those items designated as kits contain a ll hardware necessary for installation. 
 2.  Unless otherwise listed, all replacement bolts  should be grade '5' or better. 
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Parts List 

 
•  This pump is compatible with MIL-PRF-5606/MIL-PR F-83282 Hydraulic Fluids only.  

 
Reference Parts List Illustration on following page. 

 
 
 
ITEM PART NUMBER DESCRIPTION QTY 

 3 ................................ 5M1-000-001 ................................... Body, Pump .............................................................................. 1 
 12 ................................ 506-000 ........................................... Half, Flange .............................................................................. 4 
 25 ................................ 518-000 ........................................... Screw, Socket Head Cap ......................................................... 4 
Not Shown ......................... H-1009-01 ....................................... Handle ...................................................................................... 1 

  K-1001 Kit, Seal Replacement ; consists of:  
 4 ................................  ........................................................ O-ring, Release Screw ............................................................. 1 
 6 ................................  ........................................................ O-ring, Outlet Check................................................................. 1 
 11 ................................  ........................................................ O-ring, Valve Body ................................................................... 1 
 21 ................................  ........................................................ Wiper, Rod ............................................................................... 1 
 22 ................................  ........................................................ Ring, Backup ............................................................................ 1 
 23 ................................  ........................................................ O-ring, Piston ........................................................................... 1 
 27 ................................  ........................................................ O-ring, Tube Seal ..................................................................... 1 
♦ Not Shown .....................  ........................................................ O-ring, Inlet Check ................................................................... 1 
♦ Not Shown .....................  ........................................................ O-ring, Guide Shoe .................................................................. 2 
♦ Not Shown .....................  ........................................................ Shoe, Piston Guide .................................................................. 1 

  K-1068 Kit, Linkage Replacement ; consists of:  
 13 ................................  ........................................................ Pivot ......................................................................................... 1 
 14 ................................  ........................................................ Assembly, Linkage Pin ............................................................. 2 
 17 ................................  ........................................................ Strap ......................................................................................... 2 
 18 ................................  ........................................................ Assembly, Clevis Pin ................................................................ 1 
 19 ................................  ........................................................ Bracket, Pump Handle ............................................................. 1 

  K-1069 Kit, Internal Parts Replacement; consists of:  
♦ Not Shown .....................  ........................................................ Ball, Release ............................................................................ 1 
 7 ................................  ........................................................ Spring, Inlet Check ................................................................... 1 
 8 ................................  ........................................................ Spring, Outlet Check ................................................................ 1 
 9 ................................  ........................................................ Ball, Outlet Check..................................................................... 1 
 10 ................................  ........................................................ Ball, Inlet Check ....................................................................... 1 

  K-1778 Kit, Piston/Cylinder Replacement; consists of: 
 15 ................................  ........................................................ Piston ....................................................................................... 1 
 16 ................................  ........................................................ Tube ......................................................................................... 1 
 20 ................................  ........................................................ Retainer, Wiper ........................................................................ 1 
 24 ................................  ........................................................ Assembly, Valve Body (Includes Items 7, 10, 24, 26)  ............. 1 

  K-1906 Kit, Piston/Seal Replacement; consists of:  
 15 ................................  ........................................................ Piston ....................................................................................... 1 
 22 ................................  ........................................................ Ring, Backup ............................................................................ 1 
 23 ................................  ........................................................ O-ring, Piston ........................................................................... 1 

  K-2783 Kit, Release Screw Replacement; consists of: 
 2 ................................  ........................................................ Screw, Release ........................................................................ 1 
 30 ................................  ........................................................ Retainer, Screw ........................................................................ 1 
 
♦ Although this item is listed in its particular kit,  it is not used on HC-1752 pump. These items may be  discarded.  
 
NOTE:  Entire pump assembly can be purchased as a k it. See Hydraulic Jack Parts list.  
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Parts List Illustration 

 
 

 
WARNING! 

Item 2 is a preset relief valve. Do not disassemble  this valve. 
Replacement parts are available as a preset relief valve assembly. 
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This product can not be modified without the written approval of Tronair, Inc. Any modifications done without written approval 
voids all warranties and releases Tronair, Inc., its suppliers, distributors, employees, or financial institutions from any liability 
from consequences that may occur. Only Tronair OEM replacement parts shall be used. 
 
1.0 DESCRIPTION 

The Tronair Model 02-0511-0132 two stage hydraulic jack incorporates the following quality features: 
• Steel Construction. 
• Two-stage telescoping rams. 
• Mechanical ram lock nuts that prevent lowering of jack under load. 
• Quick action mechanical extension. 
• Single speed, manually operated pump with pressure relief. 
• Uses standard MIL-PRF-5606 hydraulic fluid. 
• Mechanical extensions provided to allow jack to be utilized on other aircraft as shown in specifications. 
 
2.0 USAGE 

The purpose of this jack is to lift aircraft for maintenance. It has a maximum capacity of five (5) tons (4.4 kN). 
 
3.0 SPECIFICATIONS 

• Vertical capacity:  10,000 lbs. (44.5 kN) 
• Minimum closed heights: 

 with R-1013-01 mechanical extension 11.4 in (29 cm) 
 with R-1012-01 mechanical extension 17.5 in (44.6 cm) 

• Mechanical extension:  3.0 in (7.6 cm) 
• Hydraulic extension:  12.22 in (31 cm) 
• Maximum heights obtainable: 

 with R-1013-01 mechanical extension 26.6 in (67.6 cm) 
 with R-1012-01 mechanical extension 32.7 in (83.1 cm) 

• Overall: 14 ½ x 15 in (36.8 x 38.1 cm) 
• Floor area (triangular):  156 in² (1006 cm²) 
• Weight:  100 lbs (45.4 kg) 
 
4.0 ASSEMBLY INSTRUCTIONS 

4.1 GENERAL INFORMATION 

This product should be assembled and/or repaired using good workmanship practices and proper tools. Bolts and elastic 
stopnuts should be tightened to a torque not to exceed industry standards for grade '5' bolts. The 3/8 -24 bolts should be 
tightened to 35 ft-lbs. 
 
All replacement parts must be the same as or equal to the original parts supplied. 
 
4.2 PRE-USE CHECKS 

• Refer to the Jack Parts Lists and Illustrations to identify and ensure that all parts are present. 
• Generally check over unit to assure the tightness of all fittings. 
• With rams completely collapsed, check hydraulic fluid level; fluid level should be 5/8 to ½ inches from the outside top of 

reservoir. Replenish with MIL-PRF-5606 fluid as required. 
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5.0 OPERATING INSTRUCTIONS 

The user should be familiar with the following statements prior to using the jack(s). 
 

CAUTION! 

• NEVER put hands between aircraft and jack pad, as a fter aircraft has been lowered, struts may have 
hung up. 

• Never align jack under aircraft by pounding on jack  legs.  Dented legs may lead to jack collapse. 
• Always lower ram locking nut(s) after jack is under  load. Be sure ram nut(s) is seated fully after 

jacking. 
• Always raise and lower jacks simultaneously so that  aircraft remains level. 
• Always use a tail or nose stand, as applicable, for  additional stability. 

 
WARNING! 

When collapsing rams by hand miss-staging may occur  and cause pinch points. To collapse ram, add a 
minimum 50 lb load to the mechanical extension. Kee p hands and fingers clear of locking nuts. Failure to 
adhere to this safety instruction can cause injury.  

 
To Raise Aircraft: 
1. Place jack on a hard level surface. 
2. Hydraulic rams must be completely retracted before operating the jack. 
3. Raise mechanical extension as close to aircraft jack pad as possible. 

NOTE: Jacks equipped with two mechanical extensions . The difference between the extensions is a length  of 6.1 in. 
Select the extension that best suits the jacking po sition. 

WARNING! 
The locking pin MUST be placed in the ram protectio n ring groove and fully through the mechanical 
extension. 
 
The locking pin pull ring and ball lock MUST be pla ced outside the ram protection ring. 
 
• Visually inspect the jack prior to every use. 
• Do not place extra locking pins in any other hole 

on the mechanical extension. 
• Insure mating surfaces to jack point are free of 

debris and damage. 
• Under no conditions should the locking pin pull 

ring be inside the ram protection ring groove. 
• Under no conditions should the locking pin’s 

ball lock be inside the ram protection ring 
groove. 

• Never use the jack if the ram protection ring is 
not installed. 

• Never use the locking pin without a locking pin 
pull ring. 

• Never use a locking pin that has been damaged. 
• Never use a ram protection ring that has been 

damaged or deformed. 
• Replace ram protection ring if it does not have a 

radius groove for the locking pin. 
• Load test jacks annually. 
• Only order replacement parts from Tronair. 
 
Failure to comply could result in premature failure  
below certified weight and could cause serious 
injury including death. 

 
 
 
 
 
 
 

5.0 Operating instructions continued on following page 

CORRECT PIN PLACEMENT 
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5.0 OPERATING INSTRUCTIONS (continued) 

INCORRECT PIN PLACEMENTS 

 
  RESULTS OF INCORRECT  
 INCORRECT PIN PLACEMENTS LOCKING PIN PLACEMENTS 

 
 
4. Close pump release valve and operate pump. 

NOTE: Turning the pump release valve counter-clockw ise lowers the jack. Turning the pump release valve  
clockwise stops the jacks descent, and allows it to  be raised. 

5. Hydraulic rams must extend in order form largest to smallest diameter. 
6. Lower ram locknut(s) as aircraft is raised. Keep locknuts within 1 inch from bottom of extending ram. 
7. Largest diameter hydraulic ram must fully extend before the next stage ram begins to rise. 
8. Do not continue to operate hand pump after all rams have fully extended. 
 

WARNING!  
The ram locknuts are user operated safety devices. Failure to utilize these locknuts may result in 
personal injury or death and/or damage to aircraft or equipment. 

 

No 
Deformation 

Damage and 
Deformation  

Ball Lock In  
Ram Protection Ring 

Locking Pin Not In  
Ram Protection Ring and 

top Locking Pin in Mechanical Extension 
(use only one pin) 

Pull Ring In  
Ram Protection Ring 
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5.0 OPERATING INSTRUCTIONS (continued) 

To Lower Aircraft: 
1. Lower all jacks simultaneously. 
2. If ram locknut(s) is tight, raise jack slightly to release nut(s) ¼ inch from tripod. 
3. Ensure proper staging as aircraft is being lowered: loosen ram locknut beginning with smallest ram (1” max) until stage is 

completely lowered. Repeat for next largest stage. 
4. Loosen pump release valve slightly to slowly lower aircraft. 

Note: When using jack during washing operations, co mpletely cover top of jack near ram seal. 

CAUTION!  
Do not place hands on top of jack near ram locknuts  while lowering jack. Pinch points exist between to p of 
jack and threads on ram. 
 
Always wear safety glasses. 

 
6.0 MAINTENANCE 

6.1 GENERAL 

• All maintenance and/or repair work should be done using good workmanship practices and proper tools. 
• The work area should be clean and free of dirt. 
• When O-rings and backup rings are removed, every effort should be made to avoid the contact of tools with the critical 

surfaces of parts.  Surface deformities could cause degradation of seals and failure. 
• It is good practice to replace both O-rings and backup rings once removed. Cut and damaged rings normally result in fluid 

leakage. 
• At this time flush old hydraulic fluid and dirt from over-all system and replenish with new, clean hydraulic fluid. 
 
6.2 SERVICING JACK 

To Disassemble Jack: 
1. Raise first stage ram high enough to allow removal of the threaded tube stop. 
2. Raise both first and second stage rams together  to the point where this assembly can be lifted from the jack cylinder. 

NOTE: If the second stage ram is allowed to precede  the first stage ram, it will fill with oil causing  an oil spill when 
the assembly is removed from the cylinder. 
 
To Re-assemble Jack: 
1. Re-assemble in reverse order of above. 

NOTE: Lubricate cylinder, ram(s) and o-ring(s) for assembly: 
Lubricate inner cylinder wall(s) with MIL-PRF-5606 hydraulic fluid 
Apply suitable o-ring lubricant grease to installed  o-ring(s) and to o-ring lead-in chamfer at opening  of cylinder 

NOTE: To minimize air entrapment under the rams. Ac tuate cylinder with had pump several inches and rel ease. This 
will circulate oil and bleed out air. 

2. Spray I.D. of cylinder and O.D. of rams with DoALL RPM, LPS or equivalent water repellent that will not harm the Buna 
“N” O-rings to protect surfaces from rusting when not in use. 

3. Ensure locknut retaining ring is present on second stage ram to prevent nut removal after seal kit installation. 
 
6.3 REMOVING AND SERVICING PUMP 

NOTE: If pump is found faulty, call the factory for  replacement or replace seals as follows: 

1. Review Illustrated Parts List for Hand Pump (Appendix I) 
2. Clamp suction (push on) hose and remove hose from pump. 
3. Uncouple output hose from pump. 
4. Remove two (2) pump mounting bolts. Remove pump. 
5. Remove clevis pin assembly (Item 13). 
6. Remove four (4) socket head cap screws. 
7. Remove flanges. 
8. Remove tube assembly (Item 8). 
9. Replace O-rings and back-up ring. (See Appendix I for kits available). 

10. Re-assemble in reverse order. 
 
6.4 JACK FUNCTION LOAD TEST 

1. Take all necessary precautions to prevent injury. 
2. Always jack against a load and never  against the jack itself. 
3. Do not exceed a test load equal to the jack rated capacity plus 5% to 10%. 
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7.0 TROUBLE SHOOTING 

TROUBLE PROBABLE CAUSE  ACTION 

Fluid leakage at pump 
piston or pump body 

Damaged backup ring, o-ring, piston or pump 
body 

Remove piston and pump body. Inspect for 
damage. Replace defective part(s). Replace 
removed o-ring and backup ring 

External fluid leakage at 
rams 

Damaged o-ring, backup ring or inner cylinder 
wall. 

Remove rams as a unit from cylinder. Inspect 
parts. Replace o-ring and defective part(s) 

Jack fails to lift rated load 

Release valve not closed properly Fully tighten release valve 
Low fluid level Fill to correct fluid level 
Pressure relief valve improperly adjusted Adjust or replace release valve 

Leakage at inlet or outlet check ball Inspect valve body for wear or replace valve 
body and check balls 

Vent screw closed Open vent screw 

Rams will not support load 
after manual or pneumatic 
pump up 

Leaking ram o-ring seals Check for external leakage, if present replace 
defective seal and back up ring 

Leaking pressure check valve Inspect valve body for wear or replace valve 
body and check balls 

Leaking pressure relief valve Remove release valve, inspect ball and ball 
seat in pump block. Replace effective part(s) 

Rams raise and fall with 
each manual pump stroke 

Release valve open Fully tighten release valve 

Inlet check valve not seated or sticking Pump rapidly to dislodge or replace valve 
body 

Pressure check valve not seated or sticking Pump rapidly to dislodge or replace valve 
body 

Jack fails to lower 

Ram locknut not loosened Raise jack ¼ inch and release locknut 
Vent screw closed Open vent screw 

O-Ring (pinched or rolled) Replace o-ring and back-up ring, clean up 
cylinder wall of debris 
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Parts List 

When ordering replacement parts/kits, please specif y model, serial number and color of your unit. 

ITEM PART NUMBER DESCRIPTION QTY 

 1 ............................ Z-7710-01 ........................................ Assembly Reservoir Tube ...................................................... 1 
 3 ............................ N-2042-05-S-B ................................ Elbow, 45º Male ..................................................................... 1 
 4 ............................ G-1151-107206 ............................... Socket Head Cap Screw, 3/8 - 16 x ¾ " long ........................... 2 
 5 ............................ TF-1043-03*12.5 ............................. Hose Assembly, 12.5 long ...................................................... 1 
 6 ............................ N-2005-09-S .................................... Elbow, Male 1/8 – 27 NPT ...................................................... 1 
 7 ............................ N-2409-04 ....................................... Elbow, 45° Male 3/8 NPT x 3/8 Hose ..................................... 1 
 8 ............................ TF-1047-04*03.5 ............................. Hose, Push On, ¼ x 3 ½" long ............................................... 1 
 9 ............................ N-2200-03-B .................................... Elbow, 90º ¼ NPT x ¼ NPT ................................................... 1 
 10 ............................ H-1009-01 ....................................... Pump Handle ......................................................................... 1 
 11 ............................ G-1100-109526 ............................... Bolt, Grade 5, ½-20 x 2 ¾" long Hex Head ............................ 2 
 12 ............................ U-1002............................................. Wheel ..................................................................................... 2 
 13 ............................ G-1203-1095 ................................... Jamnut, ½-20 Elastic .............................................................. 2 
 14 ............................ G-1307-0825 ................................... Pin ½ x 2 ½ “ long .................................................................. 1 
 15 ............................ R-1013-01 ....................................... Extension, Center ................................................................... 1 
  ............................ R-1012-01 ....................................... Extension, Center (adds 6.1 inches) ...................................... 1 
 16 ............................ TR-1026 .......................................... Ram Protection Ring .............................................................. 1 
 17 ............................ TR-2223 .......................................... Second Stage Locknut ........................................................... 1 
 18 ............................ Z-7683-04 ........................................ Second Stage Ram ................................................................ 1 
 23 ............................ Z-7681-04 ........................................ First Stage Ram Assembly ..................................................... 1 
 24 ............................ TR-2222 .......................................... Stop Tube ............................................................................... 1 
 25 ............................ G-1397-206 ..................................... Ring, External Retaining ......................................................... 1 
 26 ............................ TR-2230 .......................................... First Stage Locknut ................................................................ 1 
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Parts List 

When ordering replacement parts/kits, please specif y model, serial number and color of your unit. 
 
 

ITEM PART NUMBER DESCRIPTION QTY 

 27 ............................ G-1281-06 ....................................... Washer ................................................................................... 1 
 28 ............................ G-1177 ............................................ Thumbscrew Vent .................................................................. 1 
 29 ............................ N-2412-10 ....................................... Connector, Straight ¼ NPT to 3/8 Hose ................................. 1 

 K-4588 Kit, Ram Seal Replacement;  consists of: 
 19 ............................ HC-2020-329 ................................... Backup Ring ........................................................................... 1 
 20 ............................ HC-2000-329 ................................... O-ring ..................................................................................... 1 
 21 ............................ HC-2020-338 ................................... Backup Ring ........................................................................... 1 
 22 ............................ HC-2000-338 ................................... O-ring ..................................................................................... 1 

 K-1987 Kit, Hand Pump Replacement ; consists of: 
 2 ............................  ........................................................ See Appendix I ....................................................................... 1 

 K-1165 Kit, Wheel Replacement ; consists of: 
 12 ............................  ........................................................ Wheel ..................................................................................... 1 
 
NOTES: 1.  Those items designated as kits contain a ll hardware necessary for installation. 
 2.  Unless otherwise listed, all replacement bolts  should be grade '5' or better. 
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Parts List 

 
•  This pump is compatible with MIL-PRF-5606/MIL-PR F-83282 Hydraulic Fluids only.  

 
Reference Parts List Illustration on following page. 

 
 
 
ITEM PART NUMBER DESCRIPTION QTY 

 3 ................................ 5M1-000-001 ................................... Body, Pump .............................................................................. 1 
 12 ................................ 506-000 ........................................... Half, Flange .............................................................................. 4 
 25 ................................ 518-000 ........................................... Screw, Socket Head Cap ......................................................... 4 
Not Shown ......................... H-1009-01 ....................................... Handle ...................................................................................... 1 

  K-1001 Kit, Seal Replacement ; consists of:  
 4 ................................  ........................................................ O-ring, Release Screw ............................................................. 1 
 6 ................................  ........................................................ O-ring, Outlet Check................................................................. 1 
 11 ................................  ........................................................ O-ring, Valve Body ................................................................... 1 
 21 ................................  ........................................................ Wiper, Rod ............................................................................... 1 
 22 ................................  ........................................................ Ring, Backup ............................................................................ 1 
 23 ................................  ........................................................ O-ring, Piston ........................................................................... 1 
 27 ................................  ........................................................ O-ring, Tube Seal ..................................................................... 1 
♦ Not Shown .....................  ........................................................ O-ring, Inlet Check ................................................................... 1 
♦ Not Shown .....................  ........................................................ O-ring, Guide Shoe .................................................................. 2 
♦ Not Shown .....................  ........................................................ Shoe, Piston Guide .................................................................. 1 

  K-1068 Kit, Linkage Replacement ; consists of:  
 13 ................................  ........................................................ Pivot ......................................................................................... 1 
 14 ................................  ........................................................ Assembly, Linkage Pin ............................................................. 2 
 17 ................................  ........................................................ Strap ......................................................................................... 2 
 18 ................................  ........................................................ Assembly, Clevis Pin ................................................................ 1 
 19 ................................  ........................................................ Bracket, Pump Handle ............................................................. 1 

  K-1069 Kit, Internal Parts Replacement; consists of:  
♦ Not Shown .....................  ........................................................ Ball, Release ............................................................................ 1 
 7 ................................  ........................................................ Spring, Inlet Check ................................................................... 1 
 8 ................................  ........................................................ Spring, Outlet Check ................................................................ 1 
 9 ................................  ........................................................ Ball, Outlet Check..................................................................... 1 
 10 ................................  ........................................................ Ball, Inlet Check ....................................................................... 1 

  K-1778 Kit, Piston/Cylinder Replacement; consists of: 
 15 ................................  ........................................................ Piston ....................................................................................... 1 
 16 ................................  ........................................................ Tube ......................................................................................... 1 
 20 ................................  ........................................................ Retainer, Wiper ........................................................................ 1 
 24 ................................  ........................................................ Assembly, Valve Body (Includes Items 7, 10, 24, 26)  ............. 1 

  K-1906 Kit, Piston/Seal Replacement; consists of:  
 15 ................................  ........................................................ Piston ....................................................................................... 1 
 22 ................................  ........................................................ Ring, Backup ............................................................................ 1 
 23 ................................  ........................................................ O-ring, Piston ........................................................................... 1 

  K-2783 Kit, Release Screw Replacement; consists of: 
 2 ................................  ........................................................ Screw, Release ........................................................................ 1 
 30 ................................  ........................................................ Retainer, Screw ........................................................................ 1 
 
♦ Although this item is listed in its particular kit,  it is not used on HC-1752 pump. These items may be  discarded.  
 
NOTE:  Entire pump assembly can be purchased as a k it. See Hydraulic Jack Parts list.  
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WARNING! 

Item 2 is a preset relief valve. Do not disassemble  this valve. 
Replacement parts are available as a preset relief valve assembly. 
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This product can not be modified without the written approval of Tronair, Inc. Any modifications done without written approval 
voids all warranties and releases Tronair, Inc., its suppliers, distributors, employees, or financial institutions from any liability 
from consequences that may occur. Only Tronair OEM replacement parts shall be used. 
 
1.0 DESCRIPTION 

The Tronair Model 02-0511-0132 two stage hydraulic jack incorporates the following quality features: 
• Steel Construction. 
• Two-stage telescoping rams. 
• Mechanical ram lock nuts that prevent lowering of jack under load. 
• Quick action mechanical extension. 
• Single speed, manually operated pump with pressure relief. 
• Uses standard MIL-PRF-5606 hydraulic fluid. 
• Mechanical extensions provided to allow jack to be utilized on other aircraft as shown in specifications. 
 
2.0 USAGE 

The purpose of this jack is to lift aircraft for maintenance. It has a maximum capacity of five (5) tons (4.4 kN). 
 
3.0 SPECIFICATIONS 

• Vertical capacity:  10,000 lbs. (44.5 kN) 
• Minimum closed heights: 

 with R-1013-01 mechanical extension 11.4 in (29 cm) 
 with R-1012-01 mechanical extension 17.5 in (44.6 cm) 

• Mechanical extension:  3.0 in (7.6 cm) 
• Hydraulic extension:  12.22 in (31 cm) 
• Maximum heights obtainable: 

 with R-1013-01 mechanical extension 26.6 in (67.6 cm) 
 with R-1012-01 mechanical extension 32.7 in (83.1 cm) 

• Overall: 14 ½ x 15 in (36.8 x 38.1 cm) 
• Floor area (triangular):  156 in² (1006 cm²) 
• Weight:  100 lbs (45.4 kg) 
 
4.0 ASSEMBLY INSTRUCTIONS 

4.1 GENERAL INFORMATION 

This product should be assembled and/or repaired using good workmanship practices and proper tools. Bolts and elastic 
stopnuts should be tightened to a torque not to exceed industry standards for grade '5' bolts. The 3/8 -24 bolts should be 
tightened to 35 ft-lbs. 
 
All replacement parts must be the same as or equal to the original parts supplied. 
 
4.2 PRE-USE CHECKS 

• Refer to the Jack Parts Lists and Illustrations to identify and ensure that all parts are present. 
• Generally check over unit to assure the tightness of all fittings. 
• With rams completely collapsed, check hydraulic fluid level; fluid level should be 5/8 to ½ inches from the outside top of 

reservoir. Replenish with MIL-PRF-5606 fluid as required. 
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5.0 OPERATING INSTRUCTIONS 

The user should be familiar with the following statements prior to using the jack(s). 
 

CAUTION! 

• NEVER put hands between aircraft and jack pad, as a fter aircraft has been lowered, struts may have 
hung up. 

• Never align jack under aircraft by pounding on jack  legs.  Dented legs may lead to jack collapse. 
• Always lower ram locking nut(s) after jack is under  load. Be sure ram nut(s) is seated fully after 

jacking. 
• Always raise and lower jacks simultaneously so that  aircraft remains level. 
• Always use a tail or nose stand, as applicable, for  additional stability. 

 
WARNING! 

When collapsing rams by hand miss-staging may occur  and cause pinch points. To collapse ram, add a 
minimum 50 lb load to the mechanical extension. Kee p hands and fingers clear of locking nuts. Failure to 
adhere to this safety instruction can cause injury.  

 
To Raise Aircraft: 
1. Place jack on a hard level surface. 
2. Hydraulic rams must be completely retracted before operating the jack. 
3. Raise mechanical extension as close to aircraft jack pad as possible. 

NOTE: Jacks equipped with two mechanical extensions . The difference between the extensions is a length  of 6.1 in. 
Select the extension that best suits the jacking po sition. 

WARNING! 
The locking pin MUST be placed in the ram protectio n ring groove and fully through the mechanical 
extension. 
 
The locking pin pull ring and ball lock MUST be pla ced outside the ram protection ring. 
 
• Visually inspect the jack prior to every use. 
• Do not place extra locking pins in any other hole 

on the mechanical extension. 
• Insure mating surfaces to jack point are free of 

debris and damage. 
• Under no conditions should the locking pin pull 

ring be inside the ram protection ring groove. 
• Under no conditions should the locking pin’s 

ball lock be inside the ram protection ring 
groove. 

• Never use the jack if the ram protection ring is 
not installed. 

• Never use the locking pin without a locking pin 
pull ring. 

• Never use a locking pin that has been damaged. 
• Never use a ram protection ring that has been 

damaged or deformed. 
• Replace ram protection ring if it does not have a 

radius groove for the locking pin. 
• Load test jacks annually. 
• Only order replacement parts from Tronair. 
 
Failure to comply could result in premature failure  
below certified weight and could cause serious 
injury including death. 

 
 
 
 
 
 
 

5.0 Operating instructions continued on following page 

CORRECT PIN PLACEMENT 
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5.0 OPERATING INSTRUCTIONS (continued) 

INCORRECT PIN PLACEMENTS 

 
  RESULTS OF INCORRECT  
 INCORRECT PIN PLACEMENTS LOCKING PIN PLACEMENTS 

 
 
4. Close pump release valve and operate pump. 

NOTE: Turning the pump release valve counter-clockw ise lowers the jack. Turning the pump release valve  
clockwise stops the jacks descent, and allows it to  be raised. 

5. Hydraulic rams must extend in order form largest to smallest diameter. 
6. Lower ram locknut(s) as aircraft is raised. Keep locknuts within 1 inch from bottom of extending ram. 
7. Largest diameter hydraulic ram must fully extend before the next stage ram begins to rise. 
8. Do not continue to operate hand pump after all rams have fully extended. 
 

WARNING!  
The ram locknuts are user operated safety devices. Failure to utilize these locknuts may result in 
personal injury or death and/or damage to aircraft or equipment. 

 

No 
Deformation 

Damage and 
Deformation  

Ball Lock In  
Ram Protection Ring 

Locking Pin Not In  
Ram Protection Ring and 

top Locking Pin in Mechanical Extension 
(use only one pin) 

Pull Ring In  
Ram Protection Ring 



Model:  02-0511-0132 
5 Ton Two Stage Jack 

 

12/2011 | Rev. 11 Page | 4 

 
5.0 OPERATING INSTRUCTIONS (continued) 

To Lower Aircraft: 
1. Lower all jacks simultaneously. 
2. If ram locknut(s) is tight, raise jack slightly to release nut(s) ¼ inch from tripod. 
3. Ensure proper staging as aircraft is being lowered: loosen ram locknut beginning with smallest ram (1” max) until stage is 

completely lowered. Repeat for next largest stage. 
4. Loosen pump release valve slightly to slowly lower aircraft. 

Note: When using jack during washing operations, co mpletely cover top of jack near ram seal. 

CAUTION!  
Do not place hands on top of jack near ram locknuts  while lowering jack. Pinch points exist between to p of 
jack and threads on ram. 
 
Always wear safety glasses. 

 
6.0 MAINTENANCE 

6.1 GENERAL 

• All maintenance and/or repair work should be done using good workmanship practices and proper tools. 
• The work area should be clean and free of dirt. 
• When O-rings and backup rings are removed, every effort should be made to avoid the contact of tools with the critical 

surfaces of parts.  Surface deformities could cause degradation of seals and failure. 
• It is good practice to replace both O-rings and backup rings once removed. Cut and damaged rings normally result in fluid 

leakage. 
• At this time flush old hydraulic fluid and dirt from over-all system and replenish with new, clean hydraulic fluid. 
 
6.2 SERVICING JACK 

To Disassemble Jack: 
1. Raise first stage ram high enough to allow removal of the threaded tube stop. 
2. Raise both first and second stage rams together  to the point where this assembly can be lifted from the jack cylinder. 

NOTE: If the second stage ram is allowed to precede  the first stage ram, it will fill with oil causing  an oil spill when 
the assembly is removed from the cylinder. 
 
To Re-assemble Jack: 
1. Re-assemble in reverse order of above. 

NOTE: Lubricate cylinder, ram(s) and o-ring(s) for assembly: 
Lubricate inner cylinder wall(s) with MIL-PRF-5606 hydraulic fluid 
Apply suitable o-ring lubricant grease to installed  o-ring(s) and to o-ring lead-in chamfer at opening  of cylinder 

NOTE: To minimize air entrapment under the rams. Ac tuate cylinder with had pump several inches and rel ease. This 
will circulate oil and bleed out air. 

2. Spray I.D. of cylinder and O.D. of rams with DoALL RPM, LPS or equivalent water repellent that will not harm the Buna 
“N” O-rings to protect surfaces from rusting when not in use. 

3. Ensure locknut retaining ring is present on second stage ram to prevent nut removal after seal kit installation. 
 
6.3 REMOVING AND SERVICING PUMP 

NOTE: If pump is found faulty, call the factory for  replacement or replace seals as follows: 

1. Review Illustrated Parts List for Hand Pump (Appendix I) 
2. Clamp suction (push on) hose and remove hose from pump. 
3. Uncouple output hose from pump. 
4. Remove two (2) pump mounting bolts. Remove pump. 
5. Remove clevis pin assembly (Item 13). 
6. Remove four (4) socket head cap screws. 
7. Remove flanges. 
8. Remove tube assembly (Item 8). 
9. Replace O-rings and back-up ring. (See Appendix I for kits available). 

10. Re-assemble in reverse order. 
 
6.4 JACK FUNCTION LOAD TEST 

1. Take all necessary precautions to prevent injury. 
2. Always jack against a load and never  against the jack itself. 
3. Do not exceed a test load equal to the jack rated capacity plus 5% to 10%. 
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7.0 TROUBLE SHOOTING 

TROUBLE PROBABLE CAUSE  ACTION 

Fluid leakage at pump 
piston or pump body 

Damaged backup ring, o-ring, piston or pump 
body 

Remove piston and pump body. Inspect for 
damage. Replace defective part(s). Replace 
removed o-ring and backup ring 

External fluid leakage at 
rams 

Damaged o-ring, backup ring or inner cylinder 
wall. 

Remove rams as a unit from cylinder. Inspect 
parts. Replace o-ring and defective part(s) 

Jack fails to lift rated load 

Release valve not closed properly Fully tighten release valve 
Low fluid level Fill to correct fluid level 
Pressure relief valve improperly adjusted Adjust or replace release valve 

Leakage at inlet or outlet check ball Inspect valve body for wear or replace valve 
body and check balls 

Vent screw closed Open vent screw 

Rams will not support load 
after manual or pneumatic 
pump up 

Leaking ram o-ring seals Check for external leakage, if present replace 
defective seal and back up ring 

Leaking pressure check valve Inspect valve body for wear or replace valve 
body and check balls 

Leaking pressure relief valve Remove release valve, inspect ball and ball 
seat in pump block. Replace effective part(s) 

Rams raise and fall with 
each manual pump stroke 

Release valve open Fully tighten release valve 

Inlet check valve not seated or sticking Pump rapidly to dislodge or replace valve 
body 

Pressure check valve not seated or sticking Pump rapidly to dislodge or replace valve 
body 

Jack fails to lower 

Ram locknut not loosened Raise jack ¼ inch and release locknut 
Vent screw closed Open vent screw 

O-Ring (pinched or rolled) Replace o-ring and back-up ring, clean up 
cylinder wall of debris 
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Parts List 

When ordering replacement parts/kits, please specif y model, serial number and color of your unit. 

ITEM PART NUMBER DESCRIPTION QTY 

 1 ............................ Z-7710-01 ........................................ Assembly Reservoir Tube ...................................................... 1 
 3 ............................ N-2042-05-S-B ................................ Elbow, 45º Male ..................................................................... 1 
 4 ............................ G-1151-107206 ............................... Socket Head Cap Screw, 3/8 - 16 x ¾ " long ........................... 2 
 5 ............................ TF-1043-03*12.5 ............................. Hose Assembly, 12.5 long ...................................................... 1 
 6 ............................ N-2005-09-S .................................... Elbow, Male 1/8 – 27 NPT ...................................................... 1 
 7 ............................ N-2409-04 ....................................... Elbow, 45° Male 3/8 NPT x 3/8 Hose ..................................... 1 
 8 ............................ TF-1047-04*03.5 ............................. Hose, Push On, ¼ x 3 ½" long ............................................... 1 
 9 ............................ N-2200-03-B .................................... Elbow, 90º ¼ NPT x ¼ NPT ................................................... 1 
 10 ............................ H-1009-01 ....................................... Pump Handle ......................................................................... 1 
 11 ............................ G-1100-109526 ............................... Bolt, Grade 5, ½-20 x 2 ¾" long Hex Head ............................ 2 
 12 ............................ U-1002............................................. Wheel ..................................................................................... 2 
 13 ............................ G-1203-1095 ................................... Jamnut, ½-20 Elastic .............................................................. 2 
 14 ............................ G-1307-0825 ................................... Pin ½ x 2 ½ “ long .................................................................. 1 
 15 ............................ R-1013-01 ....................................... Extension, Center ................................................................... 1 
  ............................ R-1012-01 ....................................... Extension, Center (adds 6.1 inches) ...................................... 1 
 16 ............................ TR-1026 .......................................... Ram Protection Ring .............................................................. 1 
 17 ............................ TR-2223 .......................................... Second Stage Locknut ........................................................... 1 
 18 ............................ Z-7683-04 ........................................ Second Stage Ram ................................................................ 1 
 23 ............................ Z-7681-04 ........................................ First Stage Ram Assembly ..................................................... 1 
 24 ............................ TR-2222 .......................................... Stop Tube ............................................................................... 1 
 25 ............................ G-1397-206 ..................................... Ring, External Retaining ......................................................... 1 
 26 ............................ TR-2230 .......................................... First Stage Locknut ................................................................ 1 
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Parts List 

When ordering replacement parts/kits, please specif y model, serial number and color of your unit. 
 
 

ITEM PART NUMBER DESCRIPTION QTY 

 27 ............................ G-1281-06 ....................................... Washer ................................................................................... 1 
 28 ............................ G-1177 ............................................ Thumbscrew Vent .................................................................. 1 
 29 ............................ N-2412-10 ....................................... Connector, Straight ¼ NPT to 3/8 Hose ................................. 1 

 K-4588 Kit, Ram Seal Replacement;  consists of: 
 19 ............................ HC-2020-329 ................................... Backup Ring ........................................................................... 1 
 20 ............................ HC-2000-329 ................................... O-ring ..................................................................................... 1 
 21 ............................ HC-2020-338 ................................... Backup Ring ........................................................................... 1 
 22 ............................ HC-2000-338 ................................... O-ring ..................................................................................... 1 

 K-1987 Kit, Hand Pump Replacement ; consists of: 
 2 ............................  ........................................................ See Appendix I ....................................................................... 1 

 K-1165 Kit, Wheel Replacement ; consists of: 
 12 ............................  ........................................................ Wheel ..................................................................................... 1 
 
NOTES: 1.  Those items designated as kits contain a ll hardware necessary for installation. 
 2.  Unless otherwise listed, all replacement bolts  should be grade '5' or better. 
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Parts List 

 
•  This pump is compatible with MIL-PRF-5606/MIL-PR F-83282 Hydraulic Fluids only.  

 
Reference Parts List Illustration on following page. 

 
 
 
ITEM PART NUMBER DESCRIPTION QTY 

 3 ................................ 5M1-000-001 ................................... Body, Pump .............................................................................. 1 
 12 ................................ 506-000 ........................................... Half, Flange .............................................................................. 4 
 25 ................................ 518-000 ........................................... Screw, Socket Head Cap ......................................................... 4 
Not Shown ......................... H-1009-01 ....................................... Handle ...................................................................................... 1 

  K-1001 Kit, Seal Replacement ; consists of:  
 4 ................................  ........................................................ O-ring, Release Screw ............................................................. 1 
 6 ................................  ........................................................ O-ring, Outlet Check................................................................. 1 
 11 ................................  ........................................................ O-ring, Valve Body ................................................................... 1 
 21 ................................  ........................................................ Wiper, Rod ............................................................................... 1 
 22 ................................  ........................................................ Ring, Backup ............................................................................ 1 
 23 ................................  ........................................................ O-ring, Piston ........................................................................... 1 
 27 ................................  ........................................................ O-ring, Tube Seal ..................................................................... 1 
♦ Not Shown .....................  ........................................................ O-ring, Inlet Check ................................................................... 1 
♦ Not Shown .....................  ........................................................ O-ring, Guide Shoe .................................................................. 2 
♦ Not Shown .....................  ........................................................ Shoe, Piston Guide .................................................................. 1 

  K-1068 Kit, Linkage Replacement ; consists of:  
 13 ................................  ........................................................ Pivot ......................................................................................... 1 
 14 ................................  ........................................................ Assembly, Linkage Pin ............................................................. 2 
 17 ................................  ........................................................ Strap ......................................................................................... 2 
 18 ................................  ........................................................ Assembly, Clevis Pin ................................................................ 1 
 19 ................................  ........................................................ Bracket, Pump Handle ............................................................. 1 

  K-1069 Kit, Internal Parts Replacement; consists of:  
♦ Not Shown .....................  ........................................................ Ball, Release ............................................................................ 1 
 7 ................................  ........................................................ Spring, Inlet Check ................................................................... 1 
 8 ................................  ........................................................ Spring, Outlet Check ................................................................ 1 
 9 ................................  ........................................................ Ball, Outlet Check..................................................................... 1 
 10 ................................  ........................................................ Ball, Inlet Check ....................................................................... 1 

  K-1778 Kit, Piston/Cylinder Replacement; consists of: 
 15 ................................  ........................................................ Piston ....................................................................................... 1 
 16 ................................  ........................................................ Tube ......................................................................................... 1 
 20 ................................  ........................................................ Retainer, Wiper ........................................................................ 1 
 24 ................................  ........................................................ Assembly, Valve Body (Includes Items 7, 10, 24, 26)  ............. 1 

  K-1906 Kit, Piston/Seal Replacement; consists of:  
 15 ................................  ........................................................ Piston ....................................................................................... 1 
 22 ................................  ........................................................ Ring, Backup ............................................................................ 1 
 23 ................................  ........................................................ O-ring, Piston ........................................................................... 1 

  K-2783 Kit, Release Screw Replacement; consists of: 
 2 ................................  ........................................................ Screw, Release ........................................................................ 1 
 30 ................................  ........................................................ Retainer, Screw ........................................................................ 1 
 
♦ Although this item is listed in its particular kit,  it is not used on HC-1752 pump. These items may be  discarded.  
 
NOTE:  Entire pump assembly can be purchased as a k it. See Hydraulic Jack Parts list.  
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WARNING! 

Item 2 is a preset relief valve. Do not disassemble  this valve. 
Replacement parts are available as a preset relief valve assembly. 

 



 

 

APPENDIX II 
 

MSDS 
Hydraulic Fluid 
(MIL-PRF-5606) 

 
 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

 
 


