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SECTION |

INTRODUCTION

1-1. GENERAL. (Sed figure 1-1. ) This publication

is issued as the basic Handbook of Operation, Service
and Repair Instructions for 5 Ton Hydraulic Aircraft
Hand Jack, Type A-5, USAF Part No. 53D22020, man-
ufactured by the Regent Jack Manufacturing Co., Inc.,
Downey, Cdifornia and the Rockwell Engineering Co.,
Blue Island, Illinais.

1-2. DESCRIPTION. (See[figures 1-1 and 2-1. ) The
jack is a portable self-contained unit with a single-
speed manually operated pump. The lift Consists of
three rams and an extension screw, all encased
within an outer cylinder which is integral with the
base, A rectangular tank is welded to the base, form-
ing the fluid reservair.
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1-3. PURPOSE. This jack is used for lifting
of loads up to 5 tons (10,000) pounds). At the maximum
alowable load of 5-1/2 tons (11,000 pounds) the hy-
draulic operating fluid is by-passed within the jack by
an automatic valveand the jackwill not continue to lift.

Figure 1-1. Typical View

1-4. LEADING PARTICULARS.

Use. ... Vertica Load Lift
Rated Load . . ... ................ 10,000 Ib
Maximum Allowable Load . . . . .. ... .. 11,000 Ib
Operating Force (at rated load) . . . . 75 1b (approx)
Operating Fluid Specifications:
Above-28.89°C (-20°F) . . . . . .. .. MIL-O-5606
Below-28.89°C (-20°F) . . . . .. 60% MIL-O-5606,
40% MIL-F- 5616
Hydraulic System Fluid Capecity . . . . . . .. 1.3 pt
Pump Handle Length. . . . .. ... ........ 18 in.
Hydraulic Lift (rams extended) . . . ... ... .. 9in.
Extension Screw lift (fully extended) . . . . . .. 3in.
Height of Reins (collapsed) . . . ... .. .. 5-1/2 in
Height Over-al:
Collapsed . . . . ... ... ... ... ... .. 5-1/2 in
Fully Extended. . . . . ... ... ...... 17-1/2 in.
Weight(with fluid) . . .. ............... 26 |b
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SECTION I

OPERATION AND SERVICE INSTRUCTIONS

2-l. PRINCIPLE OF OPERATION. (Sée figure 2-1. per fluid specification) to fill reservoir to correct
The valve assembly (18, figure 3-1) is located beneath fluid level.
pump body (11 figure 3}). The valve assembly con-

tains a gravity check valve, a spring-loaded check NOTE

valve and safety by-pass valve. On the “up” stroke

the pump piston ( 1) draws hydralic fluid Reservoir shall be filled with fresh, fluid.
from the reservoir, and on the “down” stroke force Fluid that has been filtered temove dirt, sand

fluid under pressure through the spring-loaded check  and all other solid matter may be used only in

valve and into the base ass 3-1) cyl- emergency cases. Immediately after emer-
under and rams (32, 38, 43,_figure 13-1). This fluid ﬁe_ncy operation, flush jack with a clean hydraulic
pressure is retained by the spring-loaded check valve uid,” and fill reservoir to correct level.

Pressure may be released and fluid returned to the )
reservoir by opening the release valve (;12_21,—_1;@ 3-1). €. Replace vent assembly, allowing vent screw to
when Toa

The safety by-pass valve is operative to the remain open approximatelg two turns. Open release
uack rams exceedbe maximum allowable load of 5-1/2 valve one complete turn. Operate jack handle for ten

tons (10% grater than 5 ton rated load). to twenty pressure stroke to expel all trapped air.

2-2. OPERATION PREPARATION. Proceed as fol- f. Close release valve. Close vent assembly vent
lows to prepare the jack for service: screw if jack is to be stored. Vent screw shall remain
open when jack is used.

a. Applyalight film of lubrication oil, Specification )
MIL-L-7870, to outer bearing surface$ rams. Wipe 2-3. LIFTING PROCEDURE. Proceed be follows to

away excess oil with a clean, clint-free cloth to prevent US€ jack for lifting vertical loads:

diet and grit accumulated on ram surfaces. a. Close release valve fully. Unscrew vent assembly

vent screw two turns .
b. Open releasalve approximately one-half turn and
manually collapse rams until flush with base cylinder. b. Ascertatn that jack base rests on a firm, level
foundation. If necessary, place a flat metal plate under
c. Remove vent assembly and inspect reservoir fluid jack base to provide secure footing for the jack.
level to ascertain that fluid is within 1/4 inch or res-

ervoir filler hole boss. WARNING
d. If fluid level is low, add sufficient operating fluid Do not attemp to lift loads exceeding 10,000
(refer to Leading Particular@aragraph 1{4, for pro- pounds with this jack.

GRAVITY ] S8PRING-LOADED
CHECK VALVE | CHECK VALVE

) RELEASE
VALVE

> SUCTION ) PRESSURE c=>RETURN > BY-PASS

Figure 2-1. Operational Schematic Diagram
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c. Operate jack handle to partially lift rams.

d. Position jack under load and, if necessary, par-
tially unscrew extension screw to contact the load and
to provide additional lift. Do not attempt to unscrew
more than three inches (refer @ﬁ] 3-4e). Op-
erate handle to lift rams to contact the load if maximum
extension screw lift is insufficient.

e. After jack is firmly positioned under load operate
jack handle using long, smooth strokes until jack has
lifted load.

NOTE

If jack lifting stops before rams are fully ex-
tended, an overload is indicated and by-pass
valve irelieved fluid pressure (refer to para-

). In this event, a jack with greater
capacity shall be used to lift the load.

2-4, LOWERING PROCEDURE. Proceed as follows
to lower the jack under load:

a. Allow vent assembly vent screw to remain open.
Open release valve slowly, using slotted end of handle,
until jack begins to lower under load. The rate of load

descent is proportionate to the degree of release valve

opening.

NOTE

Do not open release valve more than two com-
plete turns.

b. With release valve open, ramsll lower under
load until load supports itself. Withdraw jack from
load. Lower extension screw, and manually press rams
flush with base cylinder.

c. Fully close and tighten release valve. If jack is
to be stored, close vent assembly vent screw.

2-5. PERIODIC LUBRICATION. No specific schedule
of lubrication is required. All internal parts operate
in system fluid providing adequate internal lubrication.
When extension screw, rams, rocker arm or link pins
appear dry or in need of lubricating wipe clean of
accumulated dirt and grit, and apply a light film of
lubricating oil, Specification MIL-L-7870. Wipe away
excess oil with a clean, lint-free cloth.

2-6. PERIODIC INSPECTION. Mechanic will de-
termine equipment is in satisfactory mechanical con-
dition.

2-7. TROULBE SHOOTING. If any operational troubles
are encountered, locate the probable cause and remedy,
usin

TABLE |. TROUBLE SHOOTING (SeE figure 3-1. )

Trouble Probable Cause

Remedy

Rams fail to lift when

pump is operated or valve (24).

Incomplete closure of release

Tighten release valve securely.

Jack fails to lift rated
load Obstructed fluid suction

passage.

Disassemble jack. Blow passages
clear with compressed air. Reas-
semble jack, flush and fill with
clean fluid.

Low fluid level.

Inspect and fill to correct fluid level if
necessary (refer td_paragraphs 12-2c

and 2-2d).
By-pass valve improperly Remove screw (21). Adjust screw (14)
adjusted. as outlined in 1lla through
3-11c.

Broken by-pass valve
spring (15).

Remove screws (14, 21). Remove, in-
spect, and replace spring (15) if neces-
sary. install screw (14) and adjust as
outlined in [paragraphs 3-11a through
3-11c. Install screw (21).

Rams will not fully Low fluid level.

elevate

Inspect and fill to correct fluid level

if necessary (refer td_paragraphs R-2c
and 2-2d).
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TABLE |. TROUBLESHOOTING (Cent)

Trouble

Probable Cause

Remedy

Rams will not fully
elevate (cent)

Leaking discharge valve.

Remove valve assembly (13). Inspect
ball (19) and ball seating surfaces of
valve (20). Replace ball if defective.

Reseat if necessary (rEfer_to parad
graph 3-7a).

Rams will not support
load

Oil leaks at rams.

Remove rams (32, 38, 43). Replace
rings (36, 42,47), gaskets (35,41),
and packing (46) . Inspect bearings
(34, 40, 45) and bushing (30) for dam-
age, grooving and uneven wear. Re-
place defective parts.

Leaking discharge valve.

Remove valve assembly (13). Inspect
ball (19) and ball seating surfaces of
valve (20). Replace ball if defective.
Reseat if necessary (rEfer 10 para]
graph 3-7a).

Leaking release valve ball
(26) or seat.

Remove, inspect and replace ball if

necessary. inspect ball seat in base
assembly (55) and reseat if neces
sy (refer to paragraph 3-73).

Rams raise and fall
with each stroke

Incomplete closure of release
valve (24).

Tighten release valve securely.

Leaking discharge valve.

Remove vave assembly (13). Inspect
ball (19) and ball seating surfaces of
valve (20). Replace ball if defective.
Reseat if necessary (refer to para
[araph 3-7a)]

Leaking release valve ball
(26) or seat.

Remove, inspect and replace ball if
necessary. Inspect ball seat in base

assembly 5552 and reseat if necessary
(refer t a).

Pump inoperative or
difficult to operate

Vacuum created in reser-
voir due to closed vent as-
sembly (51 ) vent screw.

Pump operates, and
fluid pressure fails
to by-pass at maxi-
mum ram extension
or with overload

applied

By-pass valve improperly
adjusted.

Unscrew vent screw 2 turns. ‘

Remove screw (21). Adjust screw (14)
as outlined in[paragraphs 3-11a through

Defective by-pass spring (15)
or bal (16).

Remove screw (21), screw (14), spring
and ball. Inspect and replace spring or
ball if necessary. Adjust screw (14)
as outlined in[paragraphs 3-11a through
3-11C.

Rams will not lower

Loose retainer ring (33, 39,
or 44) lodged beneath ram
(32, 38, or 43).

Remove rams. Inspect and replace re-
tainer rings if necessary.

Excessively worn rams (32,
38, 43) have jammed.

Relieve load with another jack. Re-
move, inspect, and replace rams if
necessary.
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SECTION 1lI
REPAIR INSTRUCTIONS

3-1. SPECIAL TOOLS. Nooe required.

3-32. DISASSEMBLY. (See figure 5-1.) Disassemble
the jack as outlined in paragraphs 5-3 and 3-4.

3-3. REMOVAL OF VALVE ASSEMBLY. ¥ removal of
valve assambly (13) is necessitated, proceed as follows:

a. Tighten vent assembly (51) vent screw securely.

b. Remove cotter pin (3) and pin (5) securing piston
(7) to arm (6;.

c. Stand jack on end, resting on reservoir to prevent
excessive fiuid loss, and unscrew pump body (11) with
associated parts (7 through 10).

d. Screwa 1-1/2 inch long, 1/4-20UNC-2B screw
into threaded hole atop valve (20) and remove valve
assembly (13).

NOTE

For service and repair purposes, do not disas-
sembie valve assembly beyand the point neces-
sary for each service or repair problem. Re-
moval or rotation of screw (14) will necessitate
readjustment and testing of jack pressure by-
m.)dm (vefer to paragraphs S-1la through

3-4. DISASSEMBLY OF JACK ASSEMBLY. Disassem-
ble in the same arder as the key index numbers assigned
to the exploded view illustration, noting the following:

a. Remove handle (1). Remove vent assembly (51).
Remove release valve (24), while simultaneously un-
screwing lock screw (23). Remove ball (26).

1. BHBandle 15. Spring
2. Pin 16. Ball
S. Pin 17. Ring
4. Link 18. Spring
§. Pin 19. Ball
6. Am 20. Valve
7. Piston 21. Screw
8. Nu 22. Gasket
8. Ring 23. Bcrew
10. Packing M. Valve
11. Body 25. Packing
12. Gaskst 26. Ball
13. Valve assembly 27. Phg
14. Screw 28. Spring

b. Pour hydraulic fluid from jack into a clean coo-
tainer.

c. Do not disassemble valve assembly (13) unless
defective valve operation is indicated (refer to Tabie 1
and NOTE, paragraph 3-3e).

d. Rap lightly with a soft-head maliet at inner bearing
c‘ucumlerence to facilitate removal of bearings (M,
(40,45).

e. Do not remove extension screw (48) from third
stage ram “3) unless either part is damaged. PForcible
removal of extension screw will damage phmger (49),
which with spring (50), internally limits screw extension
to a safe height.

NOTE

If damage necessitates removal of extension
screw, clamp ram in a vise, using wood blocks
to protect outer ram surfaces. Unscrew exten-
sion screw forcibly, shearing internal plunger.
install new plunger with spring in extension
screw prior to reassembling ram and screw.

3-5. CLEANING. Wash parts with dry cleaning sol-
vent, Federal Specification P-8-681, and dry thoroughly
with a clean, lnt-iree cloth.

Use dry cleaning solvent anly in a well-ventilated
area. Avoid prolonged contact with akin and
inhalation of solvent vapors.

KEY TO FIGURE-S=1- =
39. Screen 43. Ram
30. Bushing 44. Ring
31. Rig 45. Bearing
32. Ram 46. Packing
33. Ring 47. Ring
34. Bearing 48. S8crew
35. Gasket 49. Plunger
368. Rirg $0. Spring
37. Ring S$1. Vent assembly
38. Ram §2. Screw
39. Ring 53. Nameplate
40. Bearing 54. Decal
41, Gasket §5. Base assembly
42. Ring
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Figure 3-1. 5-Ton Hydraulic Aircraft Hand Jack Assembly, Type A-5, Part No. 53022020
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TABLE Il. INSPECTION (Seéfigure 3-1 )

Part Index No. Inspect For

Pins 3,5 Grooving

Links 4 Out-of-round holes.

Arm 6 Out-of-round holes.

Piston 7 Grooving and scoring; out-of-round hole.

Nut 8 Grooving and scoring at ID; condition of t breads.

Body 1 Grooving and scoring at 1D; condition of threads.

Spring 15 Cracks; free length of 3/8 inch; compressed height of 516 inch at
15-pound load.

Balls 16,19,26 Nicks and grooves; flat sposts.

Spring 18 Cracks; free length of 1/2 inch.

Vave 20 Nicked and scratched ball seats.

Spring 28 Cracks; free length of 1-1,/2 inch.

Screen 29 Breaks in wire mesh; buckling; loosened ends.

B Bushing' B 30 Grooving, scoring, and gouging; condition of threads.

Rams 32, 38,43 Cracks, with magnetic particle insertion, Specification MIL- I-
6868; grooving and scoring.

Bearings 34,40,45 Grooving and scoring. |

Screw 48 Cracks, as outlined for rams (32, 38,43); condition of threads. ;

Base assembly 55 Cracks. as outlined for rams (32, 38,43 3 grooving and scoring at
g)éll Im(%%r) .ID; condition of threads; nicked and scraiched seat for

3-6. INSPECTION. Inspect al parts for damage,
dlﬁtortlon, corrosion, and as outlined in Tables 11
and I11.

3-7. REPAIR. (See[figure 3-1] ) Repair defective
parts as follows:

a. Defective ball seats in valve (20) and base assem -
bly. (55) shall be refaced, using a standard valve seat
facing tool. Using a brass dowel, a mallet, and a ball
of same size used with seat being repaired, form new
seat by rapping lightly at seated ball until a 1/64 inch
wide seat is formed. Discard ball used for seating op-
eration. Wash repaired seat with dry cleaning solvent,
Federal Specification P-S-661, and dry thorouggila?/
(refer to WARNING,_paragraph 3-5), Install a new ball
of appropriate size at each refaced seat.

b. Non-critical structural areas of base assembly ﬁ55)
may be welded ascertaining that machined areas will be
unaffected by the weld. Cracks or breaks at cylindrical
machined surfaces necessitate replacement of base as-
sembly. Before attempt to weld any portion of base

8

assembly, wash, flush and thoroughly drain fluid pas-
sages and reservoir with a non-combustible solvent.

WARNING }

All weld repairs shall be performed in a ven-
tilated area

3-8. REPLACEMENT. (Seelfigure 3-1] ) Damaged
or defective parts other than reFal rable valve (20) seats
and base assemblg g:';S) shall be replaced (refer to
[paragraphs 3-Ta, 3-7b and to “REMEDY" [Table I).

3-9. LUBRI)CATION PRIOR TbCI) R(I]—ZIA%?FM BLY. (See
figure 3-11 ) Prior to reassembly, dip all parts except
1_and|e§|), pins (2, 3, 5), Iinksé4), arm (6), head of
piston (7), and external surfaces Of base assembly (55)
in hydraulic oil, Specification MIL-O-5606. Lightly
coat pins (3, 5) with oil, Specification MIL-L-7870.
Protect oil-wet surfaces from dust accumulation pending
reassembly.

{ s |




3-10. REASSEMBLY. (See figure3-1,) Reassemble
in reverse order of disassembly, noting the following:

a. Install ring (47) and packing (46) onto third stage
ram (43).

b. After ring (47) and packing (46) have been pro-
bearing (45), rapping lightly at
a

Ea Ao o

and 3- 100 jor second siage ram (38) and first siage ram
(32) and associated parts.

d. Install vaive assembly (13) with gaskets (12) in
base assembly (33) so that screw (14) hole is aligned
with screw (31) hole in base assembly. Maintain hole
alignment with a wood dowel, and screw body (11) into
base assembly amygly, securing valve assembly.

e. After resssembling the jack, conduct by-pass valve

3-11. BY-PASS VALVE ADJUSTMENT. (See figure
3-1.} Using test stand described in paFsgraph-J3-14,
adjust by-pass vaive in vaive assembiy (13) as foliows:

a. Ascertain that reservoir is nuod with {luid, and

AL _a 2o

that jack is in operating condition (refer to paragraph

—2=2)o

b. Using the test stand, apply a 5-1/2 ton load to the
jack. Operate handle (1) to lift load. Third stage ram
(43)alnnaundnnuny I lift censes, remove screw
{41}, roiaie screw (i4) slighily CioCkwise, TEpIAcE ScCTew
{21) and attempt to UN Joad. I necessary, repeat clock-
wise adjustment of screw (14) unti] partial lift of third
stage ram is permitted with the 5-1/2 ton load.

If handle fails to "“drop” or "'go soft” with con-
tinved pumping at full ram extension, cease

pumping immediately. Sericus injury may re-
sult because of mmlvcly high by-pass valve

If excessively high pressure adjustment is evidenced,
screw (14) shall be adjusted slightly counterclockwise
unti] by-pass is operative when pumping is continued at
5-1/2 ton load and with the third stage ram partially
exiended.

c. Allow jack to remain with the third stage ram
partially extended and increase load from 5-1/2 tons
t0 5-3/4 tons. Screw (14) shall be set so that the next
pumping stroke of handle (1) will operate by-pass valve,
ul'.l‘ n‘ .m‘i. ‘o ii;‘wﬁ or ii'° .o“‘ii.

T.O. 35A2-2-37-1
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TABLE I1l. WEAR TOLERANCES (Sée figure 341.)

Tolerance (in.)
Part and
Index No. Description Max Min
Pistan (7) Minor diameter ee- |0.496
Nut @) D 0.807 e
Body (11) Minor ID 0.502 oo
Bushing (30) | ID 3.518 e
Ram (32) Outer wear surface| --- |2.509
diameter
Major inner wear |{2.117 .-
surface diameter
Minor inner wear |2.017 cae
surface diameter
Bearing (34) | OD --- | 2.608
Ram (38) Outer wear surface| --- | 2.008
diameter
Major inner wear |1.617 —-
surface diameter
Minor inner wear |1.519 o=
surface diameter
Bearing (40) | OD --- | 2.108
43) Outer wear surface| --- |1.510
diameter
Base assem- | Cylinder wear 2.617 -e-
bly (58) surface ID

NOTE

An exact adjustment setting to 2 maximum lift
load (with by-pass functioning) of 5-1/2 tons is
often difficult. Therefore a safety tolerance of
plus 1/2 ton is allowable (8 ton maximum load).
However, whenever possible, the 5-1/2 ton
limit setting shall be observed.

3-12. TESTING AFTER REASSEMBLY. (See figure
-1 After reassembhly and hy-pass valve adiustment,

test the jack as cutlined in paragraphs3-1Jthrough3-17.

3-13. FUNCTIONAL TEST. Operate handle (1) with no
load applied to jack until rams (32, 38, 43) have extended
nine inches. Action of handle shal] fee!l solid at each
pressure (downward) stroke. Open release valve (24)
and collapse rams with an 80-pound load. Rams shall
collapse fiush under this load.
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$-14. TEST STAND. The test stand shall be used for
sdjustments and tests outlined in paragraphs3+11 and
3-15 through 3-17, and sha!l consist of the following:

8. A hydraulic or pnsumatic actuating cylinder with
a six ton (maximum) load capacity and a scurce of hy~
draulic or air pressure equipped with an adjustable
relief valve to operate the cylinder.

b. A platiorm type weighing scale calibrated to
12, 000 pounds for lead measurement. Mount cylinder
{refer to paragraph S-142) in a stationary, vertical
position, and place scale directly beneath, s0 that jack
¢an be positioned between cylinder and scale. These
components shall be positioned so that nine-inch com-
pression of cylinder is permitted.

3-18. LEAKAGE TEST. Place jack in test stand (refer
to parsgrepgis-3=14)~ Operate handle (1) to lift rams. (32,
Si.c)toemeyunbr Adjust cylinder loading to
provide 10,000 pound (five-ton) reading an scale. With

10

this load applied to jack, operate bandle until the third
stage ram is partially extended. Visually inspect jack
for filuid leakage at pump packing mut (8), release valve
(34), and rams. There shall be no fluid leakage at any
point. After test, open reiease valve to lower jack.

3-18. OPERATING FORCE TEST. Apply five-ton load
to jack. Operxzte handle (1), applying force perpendicu-
lar to axis of mandle. Operating force required during
compression (downward) stroke shall be from 75 to

80 pounds.

3-17. SETTLING TEST. Apply five-ton load to jack,
and operate handle (1) to raise jack against load. Set-
tling at this load shall not exceed 0.020 inch per hour.
Perform this test twice with a 1S-minute interval be-
tween sach test. Settling shall not exceed 0.005 inch
at the end of each 15-minute period, a total maximum
of 0.010 inch at the end of the 30-mimste period. Open
release valve (34) to lower jack after completion of
tests.

PIN : 022328-000
* US GOVERMENT PRINTING OFFtCE 1995-397-687
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