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ECTION]
INTRODUCTION AND DEBSCRIPTION

1-1. GENERAL. (3ee figure 1-1,) This publication is imamad a5 the
basic Handbook of Operation and Service Iustructiens for Typs F2 Thirty-
five Ton Hydraulle Aircraft Hand Jack, USAF Part/Dwg. No. 53D22046,
manufactured by the Regsnt Jack Manufacturing Ce., Ine., Downey,
Calfornia. | |

1-2, DESCRIPTION. (See figurss 1-1 and 2-1.) The jack is a portable,
seli-contained unit with double two-spesd manually cperated pumps
mounted to the "operating” end of the jack frams, Tbe lift consists of
three rams and an extengion screw, all encased within an outer cylinder
which is integral with its base., The hydraulie jack unit, with rams and
outer cylinder, is spring-moumtsed to the "load" end of the jack frams.
The fluld reserveir 18 intsgral with the fack frame. -
1-3. PURPOSE. Thisjackiamdtqrverﬂcalmungdloadsupto%
tons (70, 000 pounds). The jack will not 11t loads exreeding the maximum
allowable load of thirty-eight and one-half tons (77, 000 pounds), because
at that load the hydraulic operating fluid is by-passed within the jack
pump# by an astomatic valve, and the jack will not continme to lift,

1-4, LEADING PARTICULARS, |
UBB v ovoeesvnseassnsscsssannecnsnessessss vertical Load Lift
R 100l . .evveoevecenccosnssosassssennnsss 70,0001b
Maximum Allowable Load . oo ovveneatosesoocsanss .. Ti,0001b
Operating Force (at rated Joad). . . ccvcvvvvcoose... 751b (approx)
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Opserating Fluid Bpecification:

AbOVO “28- 89'0 (’ZO.F) ® 606 0 060000080 09 s 00 00 0 00 . ML"O"5606
&10' -280 89.C (-ZO.F) ® 0 6 6 ¢ 00 0 0 06 0 086 8 s 0 08 00 80% MIL"O"SBOG,
‘ 40% MIL-F-5618
Hydraulic System FluidCapaeity .........cc0c0vvvene 2,38 gal,
pump Hm‘dh hmh e & & 0 ¢ o # o & » .'. e« ® & & & ¢ © &5 & & ¢ O @ e o o e e 24 m'
Hydraulic Lift (rams extended)...... cricessr s snsse e s 20 in,
Extsnsion Screw Lift .
(fully extended) . ....0c0 000 Gt e s oe s ec s s st ot et e an e T in.

Height of Rams (collapsed
mrlmd)l ....... o & @ 0 5 9 & & & 6 8 0 * % & 8 6 B O & 4 0 s 8 ° & o .llint

Height Overall (less extension screw lift):

Collapsed (noload) .......... e e e s e s et 13 in
Fully Extended (underload) ........c.cvocieneeeneennnn 31 in
Welght (withfluid) .. .. .. .. civovneeons e 375 1b (approx)
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Figure 2-1. Operational Schematic Diagram.
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SECTION I
OPERATION

‘2-1. PRINCIPLE OF OPERATION. (See figure 2-1,) A valve asseémbly
(21, figure 6-3) is locétad_bemam each pump body (14, 18, figure 6-3).
The valve assambiy contains a gravity chsck valve, ons spring-loaded
check valve and safety by-pass valve. Anotber spring-loaded check valve
" is located at the cylinder assembly (29, figure 6-3). On the "up'" stroke
each pump piston (11, 16, figure 6-3) draws hydraulic fluid from the
reservoir, and on the "down'' stroke forces fluid under pressure through
the spring-loaded check valves and into the hydraulic jack unit (see figure
6-2). This fluid pressure 18 retained in the hydraulic fack unit by the
spring-loaded check valve at the cylinder assembly, Pressure may be .
released, and fluid returned to the reservoir by opening the release valve.
The safety by-pass valve is operative when pumps are operated with load
to the hydraulic jack unit in excess of the maximum allowable load of
38-1/2 tons (10% greater than 35 ton rated load).

2-2. OPERATING PREPARATION, Proceed as follows to prepare the jack
for use:

a. Apply a light film of lubricating oil, Specification MIL-L-7870, to
outer bearing surfaces of rams. Wipe away excess oil with a clean, lint-
free cloth to prevent dust and grit accumulation on ram surfaces.

b. Open release valve approximately one-half turn and manually cqllapse
rams until flush with base cylinder.

¢c. Remove vent assembly and inspect reservoir fluid level to ascertain
that fluid 15 within 1/2 inch of reservolr filler hole boss.
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d. I fluid level is low, add sufficient operating fluid (refer to Leading
Particulars, paragraph 1-4, for proper fluid specification) to fill reservoir
to correct fluid level.

NOTE
Reservoir shall be filled with fresh, clean fluid. Fluid
that has been filtered to remove dirt, sand and all other
solid matter may be used only in emergency cases.
Immediately after emergency operation, flush jack with
clean hydraulic fluid, and fill ressrveir to correct level.

e. Replace vent assembly. Open release valve one complete turn.
Operate jJack handle for ten to twenty pressure strokes to expel all
trapped air.

f. Close felease valve.

2-3. LIFTING PROCEDURE. Proceed as follows to use jack for lifting
of vertical loads:

a. Close release valve fully.

b. Ascertain that jack base will rest on a firm, level foundation. If
necessary, place a flat metal plate under hydraulic jack unit cylinder
assembly to provide secure footing for the jack.

c. Operate jack handle to partially lift rams.

WARNING
Do not attempt to lift loads exceeding 70, 000 pounde with
this jack.

d. Position jack under load. Fully dspress tow bar to lower hydraulic
jack unit, providing two inches additional clearance for low-clearance loads.
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e. I nscessary, partially unscrew extsnsion screw to contact the load
and to provide additional Iift,

CAUTION |

Extension screw is internally limited to seven inches lift

by an internal stop. Do not attempt to unscrew against

resistance of the stop. |
Operate handla to 1ift rams to contact the load if maximum extension screw
1ift is insufficient.

f. After jack is {irmly positioned under load, operate jack pumps as

follows:

(1), Operate jack handle with all four pumps connected while first
stage (largest) ram is lifting Ioad. |

(2). Operate jack handle, using only the two high-speed pumps (right—.
hand pair, viewed from handle) whils second stage (medium-size) ram is
lifting load.

(3). Operate jack handle, using only the two high-pressure pumps while
third stage (smallest) ram lifts load, and until load has been lifted as
required.

NOTE
If jack lifting stops before rdms are fully extended, an
overload is indicated, and by-pass valve is relisving fluid
pressure {refer to paragraph 2-1). Inthis event, a jack
with greater capacity shall be used to lift the load.
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2-4. LOWERING PROCEDURE. Proceed as follows to lower the jack
under load: |
a. Open release valve slbwly until jack begins to lower under load. The
rate of load descent is i)rOportionate to the degree of release valve opening.
NOTE

Do not open release valve more than two complete turns.

b. With release valve open, rams will lower under load until load supports
itself. Withdraw jack from load. If necessary, fully depress tow bar;t.o
lower hydraulic jack unit, facilitating removal from low-clearance loads.
Lower extension screw, and manually press rams flush with hydraulic
jack unit base cylinder,

c. Fully close and tighten release valve,
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SEECTION I
SPECIAL SERVICE TOOLS

3-1. No special service tools are required.

SECTION IV

PERIODIC INSPECTION AND LUBRICATION

4-1, PERIODIC INSPECTION, ANO specific schedule of inspection is re-
quired. However, the following visual checks shall be made:

a.A After each lift, inspect for evidence of fluid leaks, especially in the
areas around pump packing nuts and pistons, between'rams, and inside
diameter of cylinder bushing. | }

b. Prior to using jack, inspect vent assembly for dirt or other obstruc-
tions in air pasaage, and remove and inspect pump intake screen for
accumulations of dirt, metallic particles, or other foreign material,
4-2., PERIODIC LUBRICATION. No specific schedule of lubrication is
required. Al internal parts operate in system fluid, providing adequate
internal lubrication, When thension aCrew, rams, rocker arms or
link pins appear dry of in need of lubrication, wipe clean of accumulated
dirt and grit, and apply a light film of lubricating oil, BpecHication
MIL-L-7870. Wipe away excess oil with a clean, lint-free cloth.
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S8ECTION V
MAINTENANCE

6-1. TROUBLE SHOOTING. (Bee figures 6-1 through 8-3.) If any
operational troubles are enceuntsred, locats the probable cause and
remedy, ui;ng Table L

5-2, REMOVAL OF VALVE ASSEMBLIES, (See figure 6-3.) Proceed
as follows to remove valve ansemblies (21);

a. Remove pins (1,2) securing pistons (11, 16) to links (6) and link
assemblies (7).

b. Unscrew pump bodies (14) with associatad assembled parts (10 |
through 13), arnd pump bodies (19) with associated agsembled parts (15
through 18). |

c. Screwa 1-1/2 inch long, 1/4-20 UNC-2B screw into threaded hole
atop each valve (28) and removre valve asssmblies (21).

NOTE |

For service and repair purposes, do }not disagsemble

valve assemblies beyond the point necessary for each

service or repair problem. Removal or rotation of

screw (22) will necessitate readjustment and testing

of jack pressure by-pass setting (refer te paragraph

5-18).
5-3. DISASSEMBLY. (See figures 6-1 through 6-3.)
5-4. DISASBSEMBLY OF JACK ASBSEMBLY, (See figure 6-1,) Disagsemble
in the sams order as the index numbers assigned to the exploded view
{llustration, noting the following: | |
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a. Handle assembly (7) is aszembied to valve stem (8) with press-fitted
pin (5). Remeve thess parts from jaek assembly (35) as a unit, but do not
dismasemble unless parts are damagsd.

NOTE
Place a pan under jack assembly to receive hydraulic
flaid when handle asssmbly and valve atsm are removed.

b. Prior to removing pina (21), pecure tow bar assembly (3) in an
elevated position. Rslieve spring (23) load by lifting jack assembly (25)
with wedges, or a jack with a maximum collapsed beight of two inches,
and using standard sompression tosls until washers (22) float free on
guides (24), |

CAUTION
Do not remove pins until spring compression is relieved.
Removal of pins against spring pressure will cause sudden |
distension and poasible breakags of sprlngs;

c. Do not remove nameplate (45), screws (46) or decal (47) unless parts
are damaged,

5-5. DISASSEMBLY OF HYDRAULIC JACK UNIT. (Ses figure 6-2.)
Disasasmbly In the same arder as the Index cwbers a3sigred to the ex-
ploded visw illustration, neting the followlrg: |

a, Collapse rams (3, 14) and ram asasmbly (19) fully, Remove bushing
(6). Mamgally unssrew sabonsien perew (34) until resistance to refation
in ovidenced,
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CAUTION
Extansion screw is internally limitad to a predetermined
height by plungsr (25) and spring (26). Foreibls rotation
of extension screw against resistancs of internal plunger will
distort or shear the plurger, |

b. Exert a steady, upward pulling force ts extanded screw (24) to raise
rams (9, 14) and ram assembly (19), .and remove rams with associated |
parts (7 through 28) as a unit from bore of cylinder assambly (298),

c. Remove rings (7,8). Telescope rams with associated parts (9 through
28) to "inside-out" position. Remove each ram with its bearing, packing
and rings in place, removing third stage ram assembly (19) with it§ bearing,
packing, rings and extension screw (24) in place. Remove packings (12,
17,22), rings (18,18,23), screw (z'z) and socket (28).

CAUTION
Handle rams and associated parts with care to avoid damaging
critical bearing surfaces.

d. To remove bearing (11), remove retainsr ring (10), immerse bearing
end of ram (9) in bolling water and rap lightly at irmer edge of bearing at
several points, using & hardwood dowel and a mallet, until bearing emerges
tree from ram. To remove bearing (16) and bearing (21), remove ring (15)
and ring (20), respectively, and proceed in the same manner as cutlined for
besaring (11).

e. Do not remove extension screw (24) from third stage ram assembly
(19) unleas either part is damaged (refer to CAUTION, paragraph 5-5a).

f. If extension Bcrew (24) removal 18 necessitated, clamp ram agsembly
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(19) in a vise, using wood blocks to protect outer ram surfaces. Unscrew
extension screw forcibly, shearing internal plunger (25). Insﬁall new plunger
with spring (26) in extension screw prior to reassembling ram assembly and
screw,

5-6. PUMP DISASSEMBLY, (See figure 6-3.) Disassemble in the same
order as the index numbers assigned to the exploded view illustration, noting

the following:
a. Do not remove pins (4) from arms (5) unless damaged.

b. Do not disassemble valve assemblies (21) unless defective valvé opefa-
tion s indicated (refer to Table I and NOTE, paragraph 5-2¢).
c. If disassembly of valve assemblies (21) is necessitated, carefully note
exact thread and hex socket positions of screws (22) relative to valves (ia)
for reference during reassembly. Disassembled parts of each valve assembly shall
be kept separately in a cellophane or plastic container. Each part shall be
tagged or otherwise identified with relative assembled position for reference
during reassembly. |
d. Do not remove support (36) from base (37). These parts are mutually
welded,
5-7. CLEANING. Clean disassembled parts as follows:
a. Wash all parts except casters (39, 42, figure 6-1) with dry cleaning
golvent, Federal Specification P-§-861, and dry thoroughly. |
b. Wipe accumulated dust and grit from casters with & clean, lint-free cloth,
WARNING
Handle cleaning solvent with precautions as outlined in
AFR160-59,
Page 12



5-8. MAINTENANCE LUBRICATION. (See figures 6-1 through 6-3.)
Prior to reassembly, lubricate parts as follows:
a. Coai all packings and gaskets, and internal bearing surfaces of all
functional hydraulic parts with hydraulic oil, Specification MIL-O-5606.
b. Lightly coat pins (2,15, 16, figure 6-1; 2, 3,4, figure 6-3), rod
.assembly (18, figure 6-1) ends, guides (24, figure 8-1), extension
screw (24, figure 6-2), and plungers (25, figure 6-2; 9, figure 6-3) with
oil, Specification MIL-L-7870.
NOTE

Protect oJl1-wet surfaces from dust accumulation pending

reassembly.
5-9. REPAIR AND REPLACEMENT. (See figures 6-1 through 6-3.)
5-10. JACK REPAIR. (See figure 6-1.) Tow bar assembly (3) and handle
assemblies (7, 28) may be repaired by welding. Non-critical areas 61
frame assembly (48) may be welded, ascertaining that mounting faces
and holes will not be distorted by the weld. Before attempting to weld
any portion of frame assembly, wash, flush and thoroughly drain fluid
reservoir with a non-combustible solvént.

WARNING

All weld repairs shall be performed in a well-ventilated area.
5-11. HYDRAULIC JACK UNIT REPAIR, (See figure 6-2.) Defective
release valve ball (9, figure 6-1) and check valve ball (5) seats in cylinder
assembly (29) shall be refaced, using a standard seat facing tool. Using

a brass dowel and mallet and a ball of same size used with seat being
repaired, form a new seat by repaing lightly at seated ball until a 1/64
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inch wide seat if formed. Discard ball used for seating operation. Wash
repaired seat with cleaning solvent, Federal Specification P-S-661, and
dry thoroughly (refer to WARNING, paragraph 5-7). Install a new ball of
appropriate size at egch refaced seat.

6-12. PUMP REPAIR. (See figure 6-3.) Defective ball (24, 27) seats

in valves (28) shall be repaired as outlined in paragraph 5-11,

5-13. REPLACEMENT. All damsaged or defective parts, other than
repairable items covered in paragraphs 5-10 through 5-12 shall be replaced
(refer to "REMEDY™, Table I). Replace all packings, gaskets and back-up
rings removed during disassembly of tize jack for mervice, fepair or overhaul,
5-14, REASSEMBLY. (See figures 6-1 through 6-3.)

5-15. PUMP REASSEMBLY. (See figure 6-8.) Reassemble in the reverse
order of disassembly, noting the following:

a. Reassemble each valve assembly (21) individually, carefully positioning
each part in its correct relative position, and installing screws (22) in
exact positions noted during disassembly (refer to paragraph 5-6c¢).

b. Install valve assemblies (21) with gaskets (20) so that screw (22)
holes in valves (28) align with screw (29) holes in base (37). Maintain
hole alignment with wood dowel and install pump bodies (14, 19) tightening
snugly.

c. If pins (4) are replaced, press into place in arms (5).

5-16. HYDRAULIC JACK UNIT REASSEMBLY. (See figure 6-2.)
Reassemble in the reverse order of disassembly, noting the following:
a, If extension Bcrew ‘(24), plunger (25), spring (28) or ram assembly

(19) are replaced, assemble plunger and spring to screw. Depress plunger
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against spring pressure and guide screw and ram threads into engagement,
carefully screwing these parts together fully.

b. N bearings (11,16) are replaced, immers# in boiling water and install
on rams (9, 14), rapping ilghtly at circumference of each bearing being
replaced with a sott—i:ead m@at unti]l bearing is fully seated ggainst ram -
shoulder. Proceed in the sam# mannar to install bearing (21) on ram
assembly (19). .

c. If bushings (10,19) are replaced, install rings (11,20). Immerse
rams (12, 21) in boiling water and press bushings into place, "bottoming'
on rings. |
5-17. JACK REASSEMBLY. (See figure 6-1.) Reassemble in the reverse
order of disaspembly, noting the following:

a, Collapse jack assemhly (25) rams. Install guides (24) in jack assembly.
Using a wood block, elevate jack assembly to two inches height from floor
surface. Raise the frame asgsembly (48) into position over jack assembly,
using another jack. |

WARNING
Frame assembly with associated assembled parts and
jack assembly weigh approximately 175 and 200 pounds,
respectively; Do not attempt to handle these components
manually with lesa than four men.

b. Compress springs (23), using standard ring compressing tools.
Gradually lower frame assembly (48) onto jack assembly (25). Position
compressed springs over guides as they project through holes in frame

assembly bracket. When frame assembly has "bottomed" on jack assembly,
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install washers (32) and pins (21).

¢. Install handle assembly (7), stem (6) and pin (3) as an assembled
unit (refer to paragraph 5-4a). |
6-18. BY-PASS VALVE ADJUSTMENT. (See figures 6-1 through 6-3.)
Adjust by-pass valves in valve asaemblies (21, figure 8-3) as follows:

a. Ascertain that jack reservolr is filled with proper operating fluid,
and that jack rams (9, 14, figure 8--2) and ram assembly (19, figure 6-2)
extend when pump handle-assembly (28, figure 6-1) i8 operated.

b. Using test cylinder (refer to paragraph 5-21a), apply = 35-ton load
to jack. Operate high-pressure pumps (left-hand pair, viewed from
operating end) to lift the load until third-stage ram assexﬁbly (19, figure
6-2) is partially extended. |

c. Increase load to 38-1/2 tons. Resume operation of high-pressure pumps.
At the first, and then the second (alternate) pressure stroke with the
increased load, the pump handle assembly (29, figure 6-1) shall "'drop" 6:
rgo soft", indicating by-pass valve operation and correct valve adjuétment.
If by-pass valve faila to operate at first pumping stroke, and jack continues
to operate, lifting the increased load, cease pumping immediately and
adjust valves as outlined in paragraph 5-18d.

_ WARNING
Continued operation of jack pumps with excessively high
by-pass valve pressure adjustment may result in serious -
injury. Continued operation will cause excessive pressure
bulld-up with full ram extension or excessivé loading.

d. Remove two screws (20, figure 6-3) under bodies (19, figure 6-3) and
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rotate hex socket head screws (22, figure 8-8) one-half turn counterclock-
wise. Replace plugs and repeat load test outlined in paragraphs 5-18b and
5-;18c. If necessary, repeat adjustment of applicable screw (22, figure 6-3)
until each by-pass valve ‘18 operative at the increased load at each initial -
alternating stroke. |

e. Adjust by-pass valves under high-speed pumps (right-hand pair,
viewed from operating eﬁd) in the same manner as outlined for high-
pressure pumps (refer to paragraphs 5-18b through 5-18d), with the
exception that the maximum load setting shall be 15 tons, and screws
(22, figure 6-3) in valve aésemblies (21, figure 6-3) under right-hand
bodies (14, figure 6-3) shall be adjusted to provide maximum load by-
. pass settings.
5-19. INSTALLATION OF VALVE ASSEMBLIES. (See figure 6-3.)
Install valve assemblies (21) as outlined in paragraph 5-15b,
5-20. FUNCTIONAL TEST.
5-21. TEST EQUIPMENT. Adjustments and tests shall be conducted
with the following test equipment; | |

a. A hydraulic or pneumatic actuating cylinder with 38-1/2 ton (maximum)
load capacity and a source of hydraulic or air pressure equipped with an |
adjustable relief valve to operate the cylinder.

b. A platform type welghing scale calibrated to 77, 000 pounds for ;oad
measurement. Mount the cylinder (refer to paragraph 5-21a) in a stationary,
vertical position, and place the scale directly beneath, so that the jax_:k can

be positioned between the cylinder and the scale. These components_shéll

be positioned so that 20-inch compression of cylinder piston is permitted.
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5-22. LEAKAGE TEST. (See figures 6-1 through 6-3.) Place jack under
teét cylinder (refer to paragraph 5-21a). Operate pump handle agsembly
(29, figure 6-1) until jack‘ rams (9, l-i, figure 6-2) and ram assembly (19,
figure 6-2) contact the cylinder. Apply 35-ton load to fack with test cylinder.
Operate handle assembly until rams have lifted to full ram extension .oi

20 inches. Visually inspect for fluid leakage at nuts (10,15, figure 6-3),

valve stem (6, figure 6-1) and rams, There shall be no fluld leakage at any
point.

5-23. OPERATING FORCE TEST. (See figure 6-1.) Apply 35-ton load to
jack. Operate handle assembly (29), actuating pumps as outlined in para-

graph 2-3f, Maximum operating force required during each compression

stroke shall be 75 pounds.
5-24. SETTLING TEST. (See figure 6-1,) Test jack for- settling as
follows, noting that settling rate shall not exceed 0. 020 inch per hour:

a. Apply 35-ton load to jack, and operate handle assembly (29)vto
raise jack against load.

b. Observe jack for settling during a 30-minute test period, recording
settling rate at each end of two 15-minute periods. Settling shall not
exceed 0. 005 inch at the end of each 15-minute period, or 0. 010 inch at
the end of the 30-minute period.

c. Open release valve by rotating handle assembly (7) counterclockwise
to lower jack after testing.
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Figure 6-1. 35 Ton Hydraulic Aircraft Hand Jack Assembly,
Part No. 53D22046
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Figure 6-2. 35 Ton Hydraulic Aircraft Axle Jack Assembly,
Part No. 53D22050
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Figure 6-3. Pump Assembly, Part No. 53D22140

Page 31



