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SECTION I

INTRODUCTION

1 - 1 .  G E N E R A L .  ( S e e  f i g u r e  1 - 1 . )  T h i s  p u b l i c a t i o n
is  issued as the basic Handbook of  Operat ion,  Service
and Repair  Instruct ions for  10 Ton Hydraulic Aircraft
Hand Jack,  Type A-6,  USAF Part  No.  53D22004,  man-
u f a c t u r e d  b y  t h e  C o l u m b u s  J a c k  C o r p o r a t i o n ,  C o l u m -
b u s ,  O h i o .

1 -2 .  DESCRIPTION.  (See  f i gu re s  1 -1  and  2 -1 . )  The
j ack  i s  a  po r t ab l e  s e l f - con t a ined  un i t  w i th  a  s i ng l e
s p e e d  m a n u a l l y  o p e r a t e d  p u m p . The lif t  consists of

P a g e

1 - 1
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1 - 2
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2 - 1
2 - 1
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2 - 2
2 - 2
2 - 2
2 - 2
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3 - 1
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3 - 1
3 - 1
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3 - 4
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3 - 4
3 - 4
3 - 4
3 - 4
3 - 5
3 - 5
3 - 5
3 - 5

t h r e e  r a m s  a n d  a n  e x t e n s i o n  s c r e w ,  a l l e n c a s e d  w i t h i n
a n  o u t e r  c y l i n d e r  w h i c h  i s  i n t e g r a l  w i t h  t h e  b a s e .  A
r e c t a n g u l a r  t a n k  i s  w e l d e d  t o  t h e  b a s e ,  f o r m i n g  t h e
f l u i d  r e s e r v o i r .

1 -3 .  PURPOSE.  Th i s  j ack  i s  u sed  fo r  ve r t i ca l  l i f t i ng
of loads up to 10 tons (20,000 pounds) .  At  the maxi-
m u m  a l l o w a b l e  l o a d  o f  1 1  t o n s  ( 2 2 , 0 0 0  p o u n d s )  t h e
h y d r a u l i c  o p e r a t i n g  f l u i d  i s  b y - p a s s e d  w i t h i n  t h e  j a c k
by an automatic valve,  and the jack wil l  not  continue
to lift.

1-1
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1-4 .  LEADING PARTICULARS.

Use . . . . . . . . . . . . . . . . . . . .. Vertical Load Lift
Rated Load . . . . . . . . . . . . . . . . . . . . . 20,000 lb
Maximum Allowable Load . . . .  .  . . . 22,000 lb
O p e r a t i n g  F o r c e  ( a t  r a t e d  l o a d ) .  .  .  7 5  l b  ( a p p r o x )
O p e r a t i n g  F l u i d  S p e c i f i c a t i o n s :

Above -20°F                                          MIL-0-5606
B e l o w  - 2 0 ° F .  .  .  .  .  .  .  .  .   .  .  7 5 %  M I L - 0 - 5 6 0 6

25% Nap tha ,  Spec  TT-N-95
Hydraulic System Fluid Capacity .  .  .  .  .  .  .  .  .  3.6 pt
Pump  Hand le  Leng th  .  .  .  .  .  .  .  .  .  .  .  . .  .  . 18  i n .
Hydraulic Lift (rams extended) . . . . . . . . . . . 13 in.
Extension Screw Lift  (fully extended) .  .  .  .  .  .  .  4 in.
Height of Rams (collapsed). , . . . . . . . . . . . . 8 in.
H e i g h t  O v e r - a l l :

Collapsed . . . . . . . . . . . . . . . . . . . . . . . . 8 in.
Fully Extended . . . . . . . . . . . . . . . . 25 in.

W e i g h t  ( w i t h  f l u i d )  .  .  .  .  .  .  .  .  .  .  .  .  . . .  5 0  l b
F i g u r e  1 - 1 .  1 0 - T o n  H y d r a u l i c  A i r c r a f t
H a n d  J a c k ,  T y p e  A - 6  ( t y p i c a l  v i e w )

1 - 2
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SECTION II

OPERATION  AND SERVICE INSTRUCTIONS

2 - 1 .  P R I N C I P L E  O F  O P E R A T I O N .  ( S e e  f i g u r e  2 - 1 . )
T h e  v a l v e  a s s e m b l y ,  ( 1 4 ,  f i g u r e  3 - 1 )  i s  l o c a t e d  b e -
n e a t h  t h e  p u m p  a c t u a t i n g  c y l i n d e r  ( 1 2 ) .  T h e  v a l v e
a s s e m b l y  c o n t a i n s  a  g r a v i t y  c h e c k  v a l v e ,  a  s p r i n g -
l o a d e d  c h e c k  v a l v e  a n d  a  s a f e t y  b y - p a s s  v a l v e .  O n
t h e  “ u p ”  s t r o k e  t h e  p u m p  p i s t o n  ( 8 )  d r a w s  h y d r a u l i c
f l u i d  f r o m  t h e  r e s e r v o i r ,  a n d  o n  t h e  “ d o w n ”  s t r o k e
f o r c e s  f l u i d  u n d e r  p r e s s u r e  t h r o u g h  t h e  s p r i n g - l o a d e d
c h e c k  v a l v e  a n d  i n t o  t h e  b a s e  a s s e m b l y  ( 5 6 )  c y l i n d e r
and  r ams  (33 ,  39 ,  44 ) .  Th i s  f l u id  p r e s su re  i s  r e t a ined
b y  t h e  s p r i n g - l o a d e d  c h e c k  v a l v e .  P r e s s u r e  m a y  b e
r e l e a s e d ,  a n d  t h e  f l u i d  r e t u r n e d  t o  t h e  r e s e v o i r ,  b y
o p e n i n g  t h e  r e l e a s e  v a l v e  ( 2 5 ) .  T h e  s a f e t y  b y - p a s s
v a l v e  i s  o p e r a t i v e  w h e n  l o a d  t o  t h e  r a m s  e x c e e d s  t h e
maximum allowable load of  11 tons (10% greater  than
10 ton rated load).

2 -2 .  OPERATING PREPARATION.  The  fo l l owing  p ro -
c e d u r e  i s  u s e d  t o  p r e p a r e  t h e  j a c k  f o r  s e r v i c e :

a.  Apply a l ight  f i lm of lubricating oil  (Specificat ion
MIL-L-7870)  t o  ou t e r  bea r ing  su r f ace s  o f  r ams .  Wipe
away excess oi l  with a clean,  l int-free cloth to prevent
d u s t  a n d  g r i t  a c c u m u l a t i o n  o n  r a m  s u r f a c e s .

c .  R e m o v e  v e n t  a s s e m b l y  ( 5 2 )  a n d  i n s p e c t  r e s e r v o i r
f luid level  to ascertain that  f luid is  within 1/4 inch of
r e s e r v o i r  f i l l e r  h o l e  b o s s .

d.  If  f luid level  is  low, add sufficient  operat ing f luid
( r e f e r  t o  L e a d i n g  P a r t i c u l a r s ,  p a r a g r a p h  1 - 4 ,  f o r
p r o p e r  f l u i d  s p e c i f i c a t i o n )  t o  f i l l  r e s e r v o i r  t o  c o r r e c t
f l u i d  l e v e l .

N O T E

R e s e r v o i r  s h a l l  b e  f i l l e d  w i t h  f r e s h ,  c l e a n
f l u i d . F lu id  t ha t  ha s  been  f i l t e r ed  t o  r emove
d i r t ,  s a n d  a n d  a l l  o t h e r  s o l i d  m a t t e r  m a y  b e
u s e d  o n l y  i n  e m e r g e n c y  c a s e s . I m m e d i a t e l y

a f t e r  e m e r g e n c y  o p e r a t i o n ,  f l u s h  j a c k  w i t h
c l e a n  h y d r a u l i c  f l u i d ,  a n d  f i l l  r e s e r v o i r  t o
c o r r e c t  l e v e l .

e .  Replace vent  assembly (52),  al lowing vent  screw to
r e m a i n  o p e n  a p p r o x i m a t e l y  t w o  t u r n s .  O p e n  r e l e a s e
valve (25) one complete turn.  Operate jack handle (1)
for  ten to twenty pressure strokes to expel  al l  t rapped
a i r .

b .  O p e n  r e l e a s e  v a l v e  ( 2 5 )  a p p r o x i m a t e l y  o n e - h a l f f .  C l o s e  r e l e a s e  v a l v e  ( 2 5 ) .  C l o s e  s c r e w  o f  v e n t
t u r n  a n d  m a n u a l l y  c o l l a p s e  r a m s  u n t i l  f l u s h  w i t h a s semb ly  (52 )  i f  j a ck  i s  t o  be  s t o r ed .  Ven t  a s s emb ly
c y l i n d e r  o f  b a s e  a s s e m b l y  ( 5 6 ) . s c r e w  s h a l l  r e m a i n  o p e n  w h e n  j a c k  i s  i n  s e r v i c e .

F i g u r e  2 - 1 .  O p e r a t i o n a l  S c h e m a t i c  D i a g r a m
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2-3 .  L IFTING PROCEDURE.  The  fo l l owing  p rocedure
is  to be used when using jack to l i f t  vert ical  loads:

a .  C l o s e  r e l e a s e  v a l v e  ( 2 5 )  f u l l y .  U n s c r e w  v e n t
a s s e m b l y  ( 5 2 )  v e n t  s c r e w  t w o  t u r n s .

b .  M a k e  s u r e  t h a t  j a c k  b a s e  r e s t s  o n  a  f i r m  a n d
l e v e l  f o u n d a t i o n . I f  n e c e s s a r y ,  p l a c e  a  f l a t  m e t a l
plate  under jack base to provide secure footing for  the
j a c k .

D o  n o t  a t t e m p t  t o  l i f t  l o a d s  e x c e e d i n g  2 0 , 0 0 0
pounds (10 tons)  with this  jack.

c .  O p e r a t e  j a c k  h a n d l e  ( 1 )  t o  l i f t  r a m s  p a r t i a l l y .

d .  P o s i t i o n  j a c k  u n d e r  l o a d  a n d ,  i f  n e c e s s a r y ,  p a r -
t ial ly unscrew extension screw (49) to contact  the load
a n d  t o  p r o v i d e  a d d i t i o n a l  l i f t .  D o  n o t  a t t e m p t  t o  u n -
s c r e w  t h e  e x t e n s i o n  s c r e w  ( 4 9 )  m o r e  t h a n  f o u r  i n c h e s
( r e f e r  t o  p a r a g r a p h  3 - 4 e ) .  O p e r a t e  h a n d l e  ( 1 )  t o  l i f t
rams (33,  39,  44) to contact  the load if  maximum ex-
t e n s i o n  s c r e w  l i f t  i s  i n s u f f i c i e n t .

e .  After  jack is  f i rmly posi t ioned under load,  operate
j a c k  h a n d l e  ( 1 )  u s i n g  l o n g ,  s m o o t h  s t r o k e s  u n t i l  j a c k
has l if ted load.

N O T E

I f  j a c k  l i f t i n g  s t o p s  b e f o r e  r a m s  a r e  f u l l y
e x t e n d e d ,  a n  o v e r l o a d  i s  i n d i c a t e d  a n d  b y - p a s s
v a l v e  i s  r e l i e v i n g  f l u i d  p r e s s u r e  ( r e f e r  t o
p a r a g r a p h  2 - 1 ) . I n  t h i s  e v e n t ,  a  j a c k  w i t h
g r e a t e r  c a p a c i t y  s h a l l  b e  u s e d  t o  l i f t  t h e  l o a d .

2 -4 .  LOWERING PROCEDURE.  The  fo l l owing  p roced -
ure is  used to lower the jack under load:

o p e n . Open  r e l ea se  va lve  (25 )  s l owly ,  u s ing  s l o t t ed
end of handle (1), until jack begins to lower under load.
The rate  of  load descent  is  in proport ion to the degree
o f  r e l e a s e  v a l v e  o p e n i n g .

N O T E

D o  n o t  o p e n  r e l e a s e  v a l v e  ( 2 5 )  m o r e  t h a n  t w o
c o m p l e t e  t u r n s .

b.  With release valve (25),  open,  rams wil l  lower un-
de r  l oad  un t i l  t he  l oad  suppo r t s  i t s e l f .  Wi thd raw  j ack
f r o m  u n d e r  l o a d . Lower  ex t ens ion  s c r ew  (49 ) ,  and

manua l l y  p r e s s  r ams  (33 ,  39 ,  44 )  un t i l  t h ey  l i e  f l u sh
w i t h  b a s e  c y l i n d e r .

c .  Fully close and t ighten release valve (25).  If  jack
i s  t o  b e  s t o r e d ,  c l o s e  v e n t  a s s e m b l y  ( 5 2 )  v e n t  s c r e w .

2 -5 .  PERIODIC LUBRICATION.  No  spec i f i c  s chedu le
of lubricat ion is  required.  All  internal  parts  operate in
the hydraulic  system fluid,  which provides adequate in-
t e r n a l  l u b r i c a t i o n .  W h e n  e x t e n s i o n  s c r e w  ( 4 9 ) ,  r a m s
(33,  39,  44),  pump lever  (5)  or  l ink pins (4,  7)  appear
dry or in need of lubrication, wipe clean of accumulated
dirt  and gri t ,  and apply a l ight  f i lm of lubricat ing oil ,
Spec i f i c a t i on  MIL-L-7870 .  Wipe  away  exces s  w i th  a
clean, lint-free cloth.

2 -6 .  PERIODIC  INSPECTION.  No  spec i f i c  s chedu l e  o f
i n s p e c t i o n  i s  r e q u i r e d .  H o w e v e r ,  t h e  f o l l o w i n g  v i s u a l
checks shal l  be made whenever the jack is  used:

a.  After  each l i f t ing operat ion,  inspect  for  evidence of
f luid leaks,  especial ly in the areas around pump packing
nut  (9)  and piston (8) ,  between rams (33,  39,  44)  and
inside diameter  of  cylinder bushing (31).

b .  P r i o r  t o  u s i n g  j a c k ,  i n s p e c t  v e n t  a s s e m b l y  ( 5 2 )
v e n t  s c r e w  f o r  d i r t  o r  o t h e r  o b s t r u c t i o n s  i n  a i r  p a s -
s a g e ;  a n d  r e m o v e  p u m p  i n t a k e  s t r a i n e r  ( 3 0 )  b y  u n -
s c r e w i n g  p i p e  p l u g  ( 2 8 )  a n d  w i t h d r a w i n g  s p r i n g  ( 2 9 ) ,
a n d  i n s p e c t  s t r a i n e r  ( 3 0 )  f o r  a c c u m u l a t i o n  o f  d i r t ,
m e t a l l i c  p a r t i c l e s ,  o r  o t h e r  f o r e i g n  m a t e r i a l .

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

a .  A l l o w  v e n t  a s s e m b l y  v e n t  s c r e w  ( 5 2 )  t o  r e m a i n u s i n g  f i g u r e  2 - 2 .

T R O U B L E PROBABLE CAUSE R E M E D Y

Rams (33,  39,  44) fai l  to Incomple t e  c lo su re  o f  r e l ea se T i g h t e n  r e l e a s e  v a l v e  ( 2 5 )  s e -
l if t  when jack is  operated, valve (25). curely with slot ted end of jack
or jack fails  to l if t  rated handle (1).
load.  (See figure 3-1.)

O b s t r u c t e d  f l u i d  s u c t i o n  p a s s a g e . D i s a s s e m b l e  j a c k .  B l o w  p a s -
sages  c l ea r  w i th  compres sed
a i r .  R e a s s e m b l e  j a c k ,  f l u s h
and fi l l  with clean fluid.

Low fluid level. Inspect  and fi l l  to correct  f luid
l eve l  i f  neces sa ry  ( r e f e r  t o
p a r a g r a p h s  2 - 2 c ,  2 - 2 d ) .

F i g u r e  2 - 2 .  T r o u b l e  S h o o t i n g  C h a r t
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T R O U B L E P R O B A B L E  C A U S E R E M E D Y

Rams (33,  39,  44) fai l  to B y - p a s s  v a l v e  i m p r o p e r l y R e m o v e  s c r e w  ( 2 2 ) .  A d j u s t

l if t  when jack is  operated, a d j u s t e d . s c r e w  ( 1 5 )  a s  o u t l i n e d  i n  p a r a -

or jack fails  to l if t  rated g r a p h s  3 - 1 1 a  t h r o u g h  3 - 1 1 c .

load.  (See figure 3-1.)
(Continued)

B r o k e n  b y - p a s s  v a l v e  s p r i n g R e m o v e  s c r e w s  ( 1 5 ,  2 2 ) .  R e -
(16). move ,  i n spec t ,  and  i f  nece s sa ry

r e p l a c e  s p r i n g  ( 1 6 ) .  I n s t a l l
screw (15) and adjust  as  out-
l i ned  i n  pa r ag raphs  3 -11a
t h r o u g h  3 - 1 1 c .  I n s t a l l  s c r e w
(22).

Rams will  not fully elevate. Low fluid level. Inspect  and fi l l  to correct  f luid
(See figure 3-1.) l eve l  i f  neces sa ry  ( r e f e r  t o

p a r a g r a p h s  2 - 2 c  a n d  2 - 2 d ) .

L e a k i n g  d i s c h a r g e  v a l v e . R e m o v e  v a l v e  a s s e m b l y  ( 1 4 ) .
Inspect  ball  (20) and ball  seat-
ing surfaces of  valve body (21).
Replace ball  (20) if  defective;
r e sea t  i f  neces sa ry  ( r e f e r  t o
p a r a g r a p h  3 - 7 a ) .

R a m s  w i l l  n o t  s u p p o r t  l o a d . O i l  l e a k s  a r o u n d  r a m s R e m o v e  r a m s  ( 3 3 ,  3 9 ,  4 4 ) .
(See figure 3-1.) ( 3 3 ,  3 9 ,  4 4 ) . R e p l a c e  p a c k i n g  r e t a i n e r s  ( 3 7 ,

43,  48),  and packings (36,  42,
4 7 ) .  I n s p e c t  b e a r i n g s  ( 3 5 ,  4 1 ,
46) and bushing (31) for  dam-
aged grooving or  uneven wear.
R e p l a c e  d e f e c t i v e  p a r t s .

L e a k i n g  d i s c h a r g e  v a l v e . R e m o v e  v a l v e  a s s e m b l y  ( 1 4 ) .
Inspect  ball  (20) and ball  seat-
ing surfaces of  valve body (21).
Replace ball  (20) if  defective.
Resea t  i f  neces sa ry  ( r e f e r  t o
p a r a g r a p h  3 - 7 a ) .

L e a k i n g  r e l e a s e  v a l v e  b a l l R e m o v e ,  i n s p e c t  a n d  i f  n e c e s -
(27) or seat. s a r y  r e p l a c e  b a l l  ( 2 7 ) .  I n s p e c t

ba l l  s ea t i ng  su r f ace  i n  ba se
a s s e m b l y  ( 5 6 )  a n d  r e s e a t  i f
n e c e s s a r y  ( r e f e r  t o  p a r a g r a p h
3 - 7 a ) .

Rams  r i se  and  f a l l  w i th I n c o m p l e t e  c l o s u r e  o f T i g h t e n  r e l e a s e  v a l v e  ( 2 5 )  s e -
each  s t roke .  (See  f i gu re r e l e a s e  v a l v e  ( 2 5 ) . c u r e l y .
3 - 1 . )

L e a k i n g  d i s c h a r g e  v a l v e . R e m o v e  v a l v e  a s s e m b l y  ( 1 4 ) .
Inspect  ball  (20) and ball  seat-
ing surfaces of  valve body (21).
R e p l a c e  b a l l  i f  d e f e c t i v e .  R e -
sea t  i f  neces sa ry  ( r e f e r  t o
p a r a g r a p h  3 - 7 a ) .

P u m p  i n o p e r a t i v e  o r  d i f - Vacuum created in res-  U n s c r e w  v e n t  a s s e m b l y  ( 5 2 )
f i c u l t  t o  o p e r a t e .  ( S e e ervoir  due to closed vent v e n t  s c r e w  2  t u r n s .
f i g u r e  3 - 1 . ) a s s e m b l y  ( 5 2 )  v e n t  s c r e w .

F i g u r e  2 - 2 .  T r o u b l e  S h o o t i n g  C h a r t  ( C o n t i n u e d )
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T R O U B L E P R O B A B L E  C A U S E R E M E D Y

Pump ope ra t e s ,  and  f l u id B y - p a s s  v a l v e  i m p r o p e r l y R e m o v e  s c r e w  ( 2 2 ) .  A d j u s t

p r e s s u r e  f a i l s  t o  b y - p a s s a d j u s t e d . screw (15) as outl ined in para-
a t  max imum ram ex t ens ion g r a p h s  3 - 1 1 a  t h r o u g h  3 - 1 1 c .
or with overload applied.
(See figure 3-1.)

D e f e c t i v e  b y - p a s s  s p r i n g  ( 1 6 ) R e m o v e  s c r e w  ( 2 2 ) ,  s c r e w
or ball  (17). (15),  spring (16) and ball  (17).

Inspect  and replace spring (16)
o r  b a l l  ( 1 7 )  i f  n e c e s s a r y .  A d -
just  screw (14) as outl ined in
p a r a g r a p h s  3 - 1 1 a  t h r o u g h
3 - 1 1 c .

Rams  wi l l  no t  lower .  (See L o o s e  r e t a i n i n g  r i n g  ( 3 4 ,  4 0 , R e m o v e  r a m s  ( 3 3 ,  3 9 ,  4 4 ) .
f i g u r e  3 - 1 . ) 45) lodged beneath rams (33, In spec t  and  r ep l ace  r e t a in ing

39 or 44). r i n g s  ( 3 4 ,  4 0 ,  4 5 )  i f  n e c e s s a r y .

E x c e s s i v e l y  w o r n  r a m s  ( 3 3 , Relieve load with another jack.
39 or  44) have jammed. Remove ,  i n spec t  and  r ep l ace

r a m s  ( 3 3 ,  3 9 ,  o r  4 4 )  i f  n e c e s -
a r y .

F i g u r e  2 - 2 .  T r o u b l e  S h o o t i n g  C h a r t  ( C o n t i n u e d )
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SECTION III

REPAIR INSTRUCTIONS

3-1 .  SPECIAL TOOLS.  No  spec i a l  t oo l s  a r e  r equ i r ed

f o r  n o r m a l  r e p a i r  o f  t h e  j a c k .

3 - 2 .  D I S A S S E M B L Y .  ( S e e  f i g u r e  3 - 1 . )  D i s a s s e m b l e
the jack according to the procedure set  forth in para-
g r a p h s  3 - 3  a n d  3 - 4 .

3-3.  REMOVAL OF VALVE ASSEMBLY. If  removal of
the valve assembly (14) is  necessi tated,  proceed as fol-
l o w s :

a .  T i g h t e n  v e n t  a s s e m b l y  ( 5 2 )  v e n t  s c r e w  s e c u r e l y .

b.  Remove cotter  pin (6)  and straight  headed pin (7)
securing pump piston (8)  to pump lever  (5) .

c .  Stand jack on end,  rest ing on reservoir  to prevent
e x c e s s i v e  f l u i d  l o s s ,  a n d  u n s c r e w  p u m p  c y l i n d e r  ( 1 2 )
w i t h  a s s o c i a t e d  p a r t s  ( 8 )  t h r o u g h  ( 1 1 ) .  R e m o v e  u p p e r
v a l v e  c o p p e r  g a s k e t  ( 1 3 )  f r o m  t h r e a d e d  h o l e  i n  b a s e
assembly (56), if it has not come out with the pump cyl-
i n d e r  ( 1 2 ) .

d.  Screw a 1-1/2 inch long,  1/4-20UNC-2B screw into
threaded hole atop valve body (21) and remove valve as-
s e m b l y  ( 1 4 ) .

N O T E

F o r  s e r v i c e  a n d  r e p a i r  p u r p o s e s ,  d o  n o t  d i s a s -
s e m b l e  v a l v e  a s s e m b l y  ( 1 4 )  b e y o n d  t h e  p o i n t
n e c e s s a r y  f o r  e a c h  s e r v i c e  o r  r e p a i r  p r o b l e m .
Removal or  rotat ion of  adjust ing screw (15) wil l
n e c e s s i t a t e  r e a d j u s t m e n t  a n d  t e s t i n g  o f  j a c k
b y - p a s s  p r e s s u r e  s e t t i n g  ( r e f e r  t o  p a r a g r a p h s
3 - 1 1 a  t h r o u g h  3 - 1 1 c ) .

3 -4 .  DISASSEMBLY OF JACK ASSEMBLY.  Disassem-
ble the detail parts of the jack in the same order as the
key index numbers assigned to the exploded view, f ig-
ure 3-1,  noting the following:

a .  R e m o v e  h a n d l e  ( 1 ) .  U n s c r e w  v e n t  a s s e m b l y  ( 5 2 ) .
R e m o v e  r e l e a s e  v a l v e  ( 2 5 ) ,  w h i l e  s i m u l t a n e o u s l y  u n -
s c r e w i n g  l o c k  s c r e w  ( 2 4 ) .  R e m o v e  b a l l  ( 2 7 ) .

b .  P o u r  h y d r a u l i c  f l u i d  f r o m  j a c k  i n t o  a  c l e a n  c o n -
t a i n e r .

c .  D o  n o t  d i s a s s e m b l e  v a l v e  a s s e m b l y  ( 1 4 )  u n l e s s
d e f e c t i v e  v a l v e  o p e r a t i o n  i n d i c a t e s  t h e  n e c e s s i t y  o f
s u c h  d i s a s s e m b l y  ( r e f e r  t o  F i g u r e  2 - 2  a n d  N O T E ,
f o l l o w i n g  p a r a g r a p h  3 - 3 d ) .

d .  R a p  l i g h t l y  w i t h  a  s o f t - h e a d  m a l l e t  a t  i n n e r  b e a r -
i n g  c i r c u m f e r e n c e  t o  f a c i l i t a t e  r e m o v a l  o f  b e a r i n g s
(35, 41, 46).

e .  D o  n o t  r e m o v e  e x t e n s i o n  s c r e w  ( 4 9 )  f r o m  t h i r d -
s t a g e  r a m  ( 4 4 )  u n l e s s  e i t h e r  p a r t  i s  d a m a g e d .  F o r -
c i b l e  r e m o v a l  o f  e x t e n s i o n  s c r e w  ( 4 9 )  w i l l  d a m a g e
plunger (50),  which with spring (51),  internally l imits
screw extension to a safe height .

N O T E

I f  d a m a g e  n e c e s s i t a t e s  r e m o v a l  o f  e x t e n s i o n
s c r e w  ( 4 9 )  f r o m  t h i r d - s t a g e  r a m  ( 4 4 ) ,  c l a m p
r a m  ( 4 4 )  i n  a  v i s e ,  u s i n g  w o o d  b l o c k s  t o  p r o -
t e c t  o u t e r  r a m  s u r f a c e s .  U n s c r e w  e x t e n s i o n
s c r e w  ( 4 9 )  f o r c i b l y ,  s h e a r i n g  i n t e r n a l  p l u n g e r
(50). I n s t a l l  new  p lunge r  and  sp r i ng  (51 )  i n
h o l e  i n  e x t e n s i o n  s c r e w  ( 4 9 )  p r i o r  t o  r e a s s e m -
b l i n g  s c r e w  a n d  t h i r d - s t a g e  r a m  ( 4 4 ) .

3 - 5 .  C L E A N I N G .  W a s h  p a r t s  w i t h  d r y  c l e a n i n g  s o l -
v e n t , F e d e r a l  S p e c i f i c a t i o n  N o .  P - S - 6 6 1 ,  a n d  d r y
thoroughly with a clean,  l int-free cloth.

U s e  d r y  c l e a n i n g  s o l v e n t  o n l y  i n  a  w e l l - v e n -
t i lated area.  Avoid prolonged contact  with skin,
and inhalat ion of  solvent  vapors.

3 - 6 .  I N S P E C T I O N . I n s p e c t  a l l  p a r t s  f o r  d a m a g e ,
d i s t o r t i on ,  co r ro s ion ,  and  o the r  f au l t s  a s  ou t l i ned  i n
F i g u r e s  3 - 2  a n d  3 - 3 .

3 - 7 .  R E P A I R . ( S e e  f i g u r e  3 - 1 . )  T h e  f o l l o w i n g  p r o -
cedures shal l  be used to accomplish repair  of  the jack.

a .  D e f e c t i v e  b a l l  s e a t s  i n  v a l v e  b o d y  ( 2 1 )  a n d  b a s e
assembly (56) shal l  be refaced,  using a s tandard valve
s e a t  f a c i n g  t o o l . U s i n g  a  b r a s s  d o w e l ,  a  m a l l e t ,
a n d  a  b a l l  o f  t h e  s a m e  s i z e  u s e d  w i t h  s e a t  b e i n g  r e -
faced,  form new seat  by tapping l ightly at  seated bal l
u n t i l  a  1 / 6 4  i n c h  w i d e  s e a t  i s  f o r m e d .  D i s c a r d  b a l l
u s e d  f o r  s e a t i n g  o p e r a t i o n .  W a s h  r e f a c e d  s e a t  w i t h
d r y  c l e a n i n g  s o l v e n t ,  F e d e r a l  S p e c i f i c a t i o n  P - S - 6 6 1 ,
and dry thoroughly (refer  to WARNING following para-
g r a p h  3 - 5 ) . Instal l  a  new ball  of  proper size at  each
r e f a c e d  s e a t .
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LEGEND FOR FIGURE 3-1

1 . Handle
2 . L i n k
3. C o t t e r  P i n
4 . P i n
5 . L e v e r
6 . C o t t e r  P i n
7 . P i n
8 . P i s t o n
9 . N u t
1 0 .  R i n g
1 1 .  P a c k i n g
1 2 .  B o d y
1 3 .  G a s k e t

1 5 .  S c r e w
1 6 .  S p r i n g
1 7 .  B a l l
1 8 .  R i n g
1 9 .  S p r i n g
2 0 .  B a l l
2 1 .  V a l v e
2 2 .  S c r e w
2 3 .  G a s k e t
2 4 .  S c r e w
2 5 .  V a l v e
2 6 .  P a c k i n g
2 7 .  B a l l

2 9 .  S p r i n g
3 0 .  S t r a i n e r
3 1 .  B u s h i n g
3 2 .  R i n g
3 3 .  R a m
3 4 .  R i n g
3 5 .  B e a r i n g
3 6 .  P a c k i n g
3 7 .  R i n g
3 8 .  R i n g
3 9 .  R a m
4 0 .  R i n g
4 1 .  B e a r i n g

4 3 .  R i n g
4 4 .  R a m
4 5 .  R i n g
4 6 .  B e a r i n g
4 7 .  P a c k i n g
4 8 .  R i n g
4 9 .  S c r e w
5 0 .  P l u n g e r
5 1 .  S p r i n g
5 2 .  V e n t  A s s e m b l y
5 3 .  S c r e w
5 4 .  N a m e p l a t e
5 5 .  D e c a l

1 4 .  V a l v e  A s s e m b l y 2 8 .  P l u g 4 2 .  P a c k i n g 5 6 .  B a s e  A s s e m b l y

P a r t I n d e x  N o . I n s p e c t  F o r
( f i g u r e  3 - 1 )

P i n s 4, 7 G r o o v i n g .

L i n k s 2 O u t - o f - r o u n d  h o l e s .

L e v e r 5 O u t - o f - r o u n d  h o l e s .

P i s t o n 8 G r o o v i n g  a n d  s c o r i n g ;  o u t - o f - r o u n d  h o l e .

N u t ,  P a c k i n g 9 Grooving and scoring at  ID; condit ion of  threads.

C y l i n d e r ,  P u m p 12 Grooving and scoring at  ID; condit ion of  threads.

S p r i n g 16 Cracks;  free length of  3/8 inch;  compressed height  of  5/16 inch at
15-pound load.

B a l l s 17, 20, 27 N i c k s  a n d  g r o o v e s ;  f l a t  s p o t s .

S p r i n g 19 Cracks;  free length of 1/2 inch.

Valve body 21 N i c k e d  a n d  s c r a t c h e d  b a l l  s e a t s .

S p r i n g 29 C r a c k s ;  f r e e  l e n g t h  o f  1 - 1 / 2  i n c h .

S t r a i n e r 30 B r e a k s  i n  w i r e  m e s h ;  b u c k l i n g ;  l o o s e n e d  e n d s .

B u s h i n g 31 G r o o v i n g ,  s c o r i n g ,  a n d  g o u g i n g ;  c o n d i t i o n  o f  t h r e a d s .

R a m s 33, 39, 44 C r a c k s ,  w i t h  m a g n e t i c  p a r t i c l e  i n s p e c t i o n ,  S p e c i f i c a t i o n  M I L - I -
6868;  grooving and scoring.

B e a r i n g s 35, 41, 46 G r o o v i n g  a n d  s c o r i n g .

S c r e w 49 C r a c k s ,  a s  o u t l i n e d  f o r  r a m s  ( 3 3 ,  3 9 ,  4 4 ) ;  c o n d i t i o n  o f  t h r e a d s .

B a s e  a s s e m b l y 56 C r a c k s ,  a s  o u t l i n e d  f o r  r a m s  ( 3 3 ,  3 9 ,  4 4 ) ;  g r o o v i n g  a n d  s c o r i n g  a t
c y l i n d e r  I D ; c o n d i t i o n  o f  t h r e a d s ;  n i c k e d  a n d  s c r a t c h e d  s e a t  f o r
ball (27).

F i g u r e  3 - 2 .  I n s p e c t i o n  C h a r t
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b .  Non-c r i t i c a l  s t r uc tu r a l  a r ea s  o f  t he  ba se  a s semb ly
(56 )  may  be  we lded ,  a f t e r  i t  i s  c e r t a i n  t ha t  mach ined
a r e a s  w i l l  b e  u n a f f e c t e d  b y  t h e  w e l d i n g .  C r a c k s  o r
b r e a k s  a t  c y l i n d r i c a l  m a c h i n e d  s u r f a c e s  n e c e s s i t a t e
r e p l a c e m e n t  o f  b a s e  a s s e m b l y .  B e f o r e  a t t e m p t i n g  t o
w e l d  a n y  p o r t i o n  o f  b a s e  a s s e m b l y ,  w a s h ,  f l u s h  a n d
t h o r o u g h l y  d r a i n  f l u i d  p a s s a g e s  a n d  r e s e r v o i r  w i t h  a
n o n - c o m b u s t i b l e  s o l v e n t .

A l l  w e l d  r e p a i r s  s h a l l  b e  p e r f o r m e d  i n  a
v e n t i l a t e d  a r e a .

3 -8 .  REPLACEMENT.  (See  f i gu re  3 -1 . )  Damaged  o r
d e f e c t i v e  p a r t s  o t h e r  t h a n  r e p a r a b l e  v a l v e  b o d y  ( 2 1 )
s e a t s  a n d  b a s e  a s s e m b l y  ( 5 6 )  s h a l l  b e  r e p l a c e d  ( r e f e r
t o  p a r a g r a p h s  3 - 7 a ,  3 - 7 b  a n d  t o  “ R E M E D Y ”  c o l u m n
o f  F i g u r e  2 - 2 ) .

3 -9 .  LUBRICATION PRIOR TO REASSEMBLY.  (See
f i g u r e  3 - 1 . )  P r i o r  t o  r e a s s e m b l y ,  d i p  a l l  p a r t s  e x c e p t
handle (1), pins (3, 4, 6, 7), links (2), lever (5), head of
piston (8) ,  and external  surfaces of  base assembly (56)
i n  h y d r a u l i c  o i l ,  S p e c i f i c a t i o n  M I L - O - 5 6 0 6 .  L i g h t l y
c o a t  p i n s  ( 4 ,  7 )  w i t h  o i l ,  S p e c i f i c a t i o n  M I L - L - 7 8 7 0 .
Protect  oi led surfaces from dust  accumulat ion pending
r e a s s e m b l y .

3 - 1 0 .  R E A S S E M B L Y .  ( S e e  f i g u r e  3 - 1 . )  R e a s s e m b l e
t h e  j a c k  i n  r e v e r s e  o r d e r  o f  d i s a s s e m b l y ,  n o t i n g  t h e
f o l l o w i n g :

a.  Instal l  packing retainer  (43) and packing (47) onto
t h i r d - s t a g e  r a m  ( 4 4 ) .  W o r k  r e t a i n e r  a n d  p a c k i n g  i n t o
p l a c e  b e t w e e n  r a m s  b y  m a n u a l l y  p r e s s i n g  a g a i n s t
p a c k i n g  a t  s e v e r a l  p o i n t s .

b.  After  retainer  (48)  and packing (47) have been pro-
p e r l y  s e a t e d ,  i n s t a l l  b e a r i n g  ( 4 6 ) ,  r a p p i n g  l i g h t l y  a t
l o w e r  e d g e  o f  b e a r i n g  w i t h  a  s o f t - h e a d  m a l l e t  u n t i l
seated,  and instal l  retaining r ing (45) on lower end of
t h i r d - s t a g e  r a m  ( 4 4 ) . I n s e r t  t h i r d - s t a g e  r a m  i n t o
s e c o n d - s t a g e  r a m  ( 3 9 )  u n t i l  r i n g  ( 3 8 )  g r o o v e  i s  a c -
c e s s i b l e .  I n s t a l l  r i n g  ( 3 8 ) .

c .  Repeat  procedure out l ined in paragraphs 3-10a and
3 - 1 0 b  f o r  s e c o n d - s t a g e  r a m  ( 3 9 )  a n d  f i r s t - s t a g e  r a m
( 3 3 )  a n d  a s s o c i a t e d  p a r t s .

d .  I n s t a l l  va lve  a s semb ly  (14 )  w i th  ga ske t s  ( 13 )  i n
base assembly (56) so that  screw (15) hole is  al igned
w i t h  s c r e w  ( 2 2 )  h o l e  i n  b a s e  a s s e m b l y .  M a i n t a i n
hole al ignment with a  wood dowel,  and screw cylinder
(12) into base assembly snugly,  securing valve assem-
b l y .

e.  After  reassembling the jack,  conduct  by-pass valve
a d j u s t m e n t  a s  o u t l i n e d  i n  p a r a g r a p h s  3 - 1 1 a  t h r o u g h
3 - 1 1 c .

3 - 1 1 .  B Y - P A S S  V A L V E  A D J U S T M E N T .  ( S e e  f i g u r e
3 - 1 . )  U s i n g  t e s t  s t a n d  d e s c r i b e d  i n  p a r a g r a p h  3 - 1 4 ,
adjust  by-pass valve in valve assembly (14) as  fol lows:

a .  A s c e r t a i n  t h a t  t h e  r e s e r v o i r  i s  f i l l e d  w i t h  f l u i d ,
and that  jack is  in operat ing condit ion (refer  to para-
g r a p h  2 - 2 ) .

b .  U s i n g  t h e  t e s t  s t a n d ,  a p p l y  a n  1 1  t o n  l o a d  t o  t h e
j ack .  Ope ra t e  hand l e  (1 )  t o  l i f t  t he  l oad .  Th i rd - s t age
ram (44 )  sha l l  ex t end  pa r t i a l l y .  I f  l i f t  c ea se s ,  r emove
s c r e w  ( 2 2 ) ,  r o t a t e  s c r e w  ( 1 5 )  s l i g h t l y  c l o c k w i s e ,  r e -
place screw (22) and at tempt to l i f t  load.  If  necessary,
repeat  clockwise adjustment of  screw (15) unti l  part ial
l i f t  o f  t h i rd - s t age  r am i s  pe rmi t t ed  w i th  t he  11  t on
l o a d .

I f  h a n d l e  f a i l s  t o  “ d r o p ”  o r  “ g o  s o f t ”  w i t h
continued pumping at  ful l  ram extension,  cease
p u m p i n g  i m m e d i a t e l y . S e r i o u s  i n j u r y  m a y
r e s u l t  b e c a u s e  o f  e x c e s s i v e l y  h i g h  b y - p a s s
p r e s s u r e  a n d  s u d d e n  c o l l a p s e  o f  l o a d .

I f  e x c e s s i v e l y  h i g h  p r e s s u r e  a d j u s t m e n t  i s  e v i d e n c e d ,
s c r e w  ( 1 5 )  s h a l l  b e  a d j u s t e d  s l i g h t l y  c o u n t e r c l o c k -
w i s e  u n t i l  b y - p a s s  v a l v e  i s  o p e r a t i v e  w h e n  p u m p i n g
i s  c o n t i n u e d  a t  1 1  t o n  l o a d  w i t h  t h i r d - s t a g e  r a m  p a r -
t i a l l y  e x t e n d e d .

c .  A l l o w  j a c k  t o  r e m a i n  w i t h  t h e  t h i r d - s t a g e  r a m
p a r t i a l l y  e x t e n d e d  a n d  i n c r e a s e  l o a d  f r o m  1 1  t o n s  t o
1 1 - 1 / 2  t o n s . Screw (15) shall  be set  so that  the next
p u m p i n g  s t r o k e  o f  h a n d l e  ( 1 )  w i l l  o p e r a t e  b y - p a s s
valve,  causing handle to “drop” or  "go soft" .

NOTE

A n  e x a c t  a d j u s t m e n t  s e t t i n g  t o  a  m a x i m u m
l i f t  l o a d  ( w i t h  b y - p a s s  f u n c t i o n i n g )  o f  1 1  t o n s
i s  o f t en  d i f f i cu l t .  The re fo re  a  s a f e ty  t o l e r ance
o f  p l u s  1  t o n  i s  a l l o w a b l e  ( 1 2  t o n  m a x i m u m
load) . H o w e v e r ,  w h e n e v e r  p o s s i b l e ,  t h e  1 1
ton l imit  set t ing shall  be observed.

3 - 1 2 .  T E S T I N G .  A F T E R  R E A S S E M B L Y .  ( S e e  f i g u r e
3 - 1 . )  A f t e r  r e a s s e m b l y  a n d  b y - p a s s  v a l v e  a d j u s t m e n t ,
t e s t  t h e  j a c k  a s  o u t l i n e d  i n  p a r a g r a p h s  3 - 1 3  t h r o u g h
3 - 1 7 .

3-13.  FUNCTIONAL TEST. Operate handle (1) with no
load applied to jack unti l  rams (33,  39,  44)  have ex-
t e n d e d  t h i r t e e n  i n c h e s . A c t i o n  o f  h a n d l e  s h a l l  f e e l
s o l i d  a t  e a c h  p r e s s u r e  ( d o w n w a r d )  s t r o k e . Open
r e l e a s e  v a l v e  ( 2 5 )  a n d  c o l l a p s e  r a m s  w i t h  a n  8 0 -
p o u n d  l o a d . R a m s  s h a l l  c o l l a p s e  f l u s h  u n d e r  t h i s
l o a d .

3 - 4
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3 - 1 4 .  T E S T  S T A N D .  T h e  t e s t  s t a n d  s h a l l  b e  u s e d  f o r
a d j u s t m e n t s  a n d  t e s t s  o u t l i n e d  i n  p a r a g r a p h s  3 - 1 1  a n d
3-15 through 3-17,  and shal l  consist  of  the fol lowing:

a .  A  h y d r a u l i c  o r  p n e u m a t i c  a c t u a t i n g  c y l i n d e r  w i t h
a  1 2  t o n  m a x i m u m  l o a d  c a p a c i t y  a n d  a  s o u r c e  o f
h y d r a u l i c  o r  a i r  p r e s s u r e  e q u i p p e d  w i t h  a n  a d j u s t a b l e
r e l i e f  v a l v e  t o  o p e r a t e  t h e  c y l i n d e r .

b .  A  p l a t f o r m  t y p e  w e i g h i n g  s c a l e  c a l i b r a t e d  t o
2 4 , 0 0 0  p o u n d s  f o r  l o a d  m e a s u r e m e n t .  M o u n t  c y l i n d e r
( r e f e r  t o  p a r a g r a p h  3 - 4 a )  i n  a  s t a t i o n a r y ,  v e r t i c a l
p o s i t i o n ,  a n d  p l a c e  s c a l e  d i r e c t l y  b e n e a t h ,  s o  t h a t
j a c k  c a n  b e  p o s i t i o n e d  b e t w e e n  c y l i n d e r  a n d  s c a l e .
These components  shal l  be posi t ioned so that  thir teen-
i n c h  c o m p r e s s i o n  o f  c y l i n d e r  r a m  i s  p e r m i t t e d .

3-15.  LEAKAGE TEST. Place jack in test  stand (refer
t o  p a r a g r a p h  3 - 1 4 ) . O p e r a t e  h a n d l e  ( 1 )  t o  l i f t  r a m s
(33,  39,  44) to contact  cyl inder.  Adjust  cyl inder load-
ing to provide 20,000 pound ( ten-ton)  reading on scale .
W i t h  t h i s  l o a d  a p p l i e d  t o  j a c k ,  o p e r a t e  h a n d l e  u n t i l
t h e  t h i r d - s t a g e  r a m  i s  p a r t i a l l y  e x t e n d e d .  V i s u a l l y
inspect  jack for  f luid leakage at  pump packing nut  (9) ,
r e l e a s e  v a l v e  ( 2 5 ) ,  a n d  r a m s .  T h e r e  s h a l l  b e  n o  f l u i d
l e a k a g e  a t  a n y  p o i n t .  A f t e r  t e s t ,  o p e n  r e l e a s e  v a l v e
(25) to lower jack.

3 -16 .  OPERATING FORCE TEST.  App ly  t en  ton  load
t o  j a c k .  O p e r a t e  h a n d l e  ( 1 ) ,  a p p l y i n g  f o r c e  p e r p e n -
d i c u l a r l y  t o  a x i s  o f  h a n d l e .  O p e r a t i n g  f o r c e  r e q u i r e d
d u r i n g  c o m p r e s s i o n  ( d o w n w a r d )  s t r o k e  s h a l l  b e  f r o m
75 to 80 pounds.

3 -17 .  SETTLING TEST.  App ly  t en  t on  load  to  j ack
a n d  o p e r a t e  h a n d l e  ( 1 )  t o  r a i s e  r a m s  a g a i n s t  l o a d .
S e t t l i n g  a t  t h i s  l o a d  s h a l l  n o t  e x c e e d  0 . 0 2 0  i n c h  p e r
h o u r . P e r f o r m  t h i s  t e s t  t w i c e  w i t h  a  1 5 - m i n u t e
in t e rva l  be tween  each  t e s t .  Se t t l i ng  sha l l  no t  exceed
0 . 0 0 5  i n c h  a t  t h e  e n d  o f  e a c h  1 5 - m i n u t e  p e r i o d ,  a
total  maximum of 0.010 inch at  the end of  the 30-min-
u t e  p e r i o d . Open  r e l ea se  va lve  (25 )  t o  l ower  j a ck
a f t e r  c o m p l e t i o n  o f  t e s t s .

P a r t  a n d
I n d e x  N o .

( f i g u r e  3 - 1 )

P i s t on  (8 )

Nut (9)

Body (12)

B u s h i n g  ( 3 1 )

R a m  ( 3 3 )

B e a r i n g  ( 3 5 )

R a m  ( 3 9 )

B e a r i n g  ( 4 1 )

R a m  ( 4 4 )

B e a r i n g  ( 4 6 )

B a s e  a s s e m -
bly (56)

F i g u r e  3 - 3 .  W e a r  T o l e r a n c e

D e s c r i p t i o n

M i n o r  d i a m e t e r  - - - 0 .496

I D  0 . 5 0 7    - - -  

Minor  ID  0 . 5 0 2   - - -

I D  3.496      - - -  

Outer wear surfaces       ---     3.487 

M a j o r  i n n e r  w e a r 2 . 9 9 1  - - -

s u r f a c e  d i a m e t e r

M i n o r  i n n e r  w e a r 2 .793 - - -

s u r f a c e  d i a m e t e r

O D - - - 3.667

O u t e r  w e a r  s u r f a c e - - - 2 .784
d i a m e t e r

M a j o r  i n n e r  w e a r 2.364 - - -

s u r f a c e  d i a m e t e r

M i n o r  i n n e r  w e a r 2.147 - - -

s u r f a c e  d i a m e t e r

O D - - - 2 .980

C y l i n d e r  w e a r 3.678 - - -
s u r f a c e  I D

*U.S. GOVERNMENT PRINTING OFFICE: 1993-342-421/80363
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