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|j)  Jacking  apparatus. 

(st)  a  jacking  apparatus  (10)  such  as  a  pit  jack 
incorporates  a  pneumatic/hydraulic  intensifier  com- 
prising  a  double-acting  hydraulic  piston  and  cylinder 
assembly  (18)  coupled  to  the  piston  rod  (21)  of  a 
double-acting  pneumatic  piston  and  cylinder  assem- 
bly  (19).  The  hydraulic  piston  (20)  incorporates  a 

through  passageway  (2d)  naving  a  one-way  oan 
valve  (24).  The  length  of  the  pneumatic/hydraulic 
intensifier  is  reduced  by  using  double-acting  piston 
and  cylinder  assemblies  (18,19)  so  as  to  make  the 
jack  (10)  very  compact. 
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JACKING  APPARATUS 

This  invention  relates  to  a  jacking  apparatus  for 
example  for  garage  use.  The  jacking  apparatus 
may  be  a  pit  jack  for  use  in  supporting  a  vehicle 
over  an  inspection  pit  or  may  take  other  forms. 

It  is  known  to  make  a  jacking  apparatus  using 
an  air/hydraulic  intensifier  in  which  a  large  diameter 
pneumatic  piston  and  cylinder  assembly  drives  a 
small  diameter  hydraulic  piston  and  cylinder  as- 
sembly  to  produce  high  pressure  hydraulic  fluid 
which  operates  a  lifting  ram. 

However,  because  a  relatively  large  quantity  of 
high  pressure  hydraulic  fluid  is  required  for  the 
lifting  ram,  the  hydraulic  intensifier  has  hitherto 
been  too  large  to  produce  a  convenient  and  com- 
pact  jacking  device.  This  is  because  the  quantity  of 
fluid  to  be  pumped  is  related  to  the  stroke  of  the 
hydraulic  piston  and  cylinder  assembly  and  of  the 
pneumatic  piston  and  cylinder  assembly  which 
drives  it. 

It  is  an  object  of  the  present  invention  to  pro- 
vide  a  new  or  improved  jacking  apparatus  which 
overcomes  or  reduces  this  disadvantage. 

According  to  the  invention  there  is  provided  a 
jacking  apparatus  comprising  an  hydraulic  lifting 
ram  adapted  to  lift  a  structure,  and  a 
pneumatic/hydraulic  intensifier  adapted  to  supply 
high  pressure  hydraulic  fluid  to  said  ram  to  operate 
it,  the  intensifier  comprising  a  large  diameter  pneu- 
matic  piston  and  cylinder  assembly  and  a  small 
diameter  hydraulic  piston  and  cylinder  assembly 
operable  by  the  pneumatic  piston,  wherein  at  least 
one  piston  and  cylinder  assembly  of  the  intensifier 
is  double-acting.  The  expression  "double-acting"  in 
this  description  means  that  fluid  is  pumped  by  the 
piston  and  cylinder  assembly  in  both  directions  of 
reciprocating  travel  of  the  piston. 

Preferably,  both  the  hydraulic  and  pneumatic 
assemblies  are  double-acting. 

The  jacking  apparatus  may  comprise  a  scissor 
operating  lifting  beam. 

The  pneumatic/hydraulic  intensifier  may  be 
provided  between  the  arms  of  the  scissor  in  the 
lowered  condition. 

A  manually  operated  directional  control  valve 
may  be  used  to  supply  air  to  the  pneumatic  piston 
and  cylinder  assembly.  Alternatively,  an  automatic 
change-over  valve  may  be  provided  to  supply  air  to 
the  pneumatic  piston  and  cylinder  assembly. 

A  jacking  apparatus  embodying  the  invention 
will  now  be  described  in  more  detail  by  way  of 
example  only  with  reference  to  the  accompanying 
drawings  in  which:- 

Figure  1  is  a  general  arrangement  of  the  jack 
shown  in  side  elevation; 
Figure  2  is  a  sectional  view  of  a  valve  assembly 

on  the  line  2-2  of  Figure  1  ; 
Figure  3  is  an  enlarged  view  of  part  of  Figure  1  . 
Referring  to  the  drawings,  a  jacking  device 

generally  indicated  at  10  is  intended  to  raise  a 
5  beam  1  1  which  in  turn  supports  a  load,  in  a  typical 

example,  the  jack  is  intended  to  support  a  vehicle 
over  an  inspection  pit  and  is  provided  with  roller 
wheels  of  generally  known  type  which  run  on  rails 
provided  along  the  inspection  pit  opening.  These 

io  details  are  not  shown  in  the  drawings.  The  beam 
11  has  side  extensions  11a  telescopically  arranged 
so  as  to  extend  the  effective  width  of  the  beam. 

The  beam  11  is  lifted  by  a  scissor  linkage 
comprising  a  pair  of  crossing  scissor  arms  12  and 

75  13  linked  by  a  pivot  14.  The  arms  12  and  13  can 
be  moved  by  a  generally  conventional  angled  hy- 
draulic  ram  15  which  is  attached  at  16  and  17  to 
the  limbs  12  and  13  respectively.  It  will  be  appre- 
ciated  that,  as  the  ram  15  extends,  the  limbs  12 

20  and  13  pivot  about  the  point  14  and  raise  the  beam 
1  1  in  generally  known  manner. 

Hydraulic  fluid  is  supplied  to  the  ram  15  from  a 
small  diameter  hydraulic  piston  and  cylinder  as- 
sembly  18.  This  forms  one  element  of  a 

25  pneumatic/hydraulic  intensifier,  the  other  element 
being  a  pneumatic  piston  and  cylinder  assembly 
19.  The  hydraulic  assembly  has  a  piston  20  which 
is  driven  by  a  rod  21  secured  to  the  piston  22  of 
the  pneumatic  assembly. 

30  The  pneumatic  piston  and  cylinder  assembly  is 
of  large  diameter  compared  with  that  of  the  hydrau- 
lic  assembly.  This  means  that  the  pressure  of 
hydraulic  fluid  is  multiplied  by  the  ratio  of  the 
piston  areas,  compared  with  the  pressure  of  the  air 

35  operating  the  pneumatic  piston  and  cylinder  as- 
sembly,  in  generally  known  manner. 

The  hydraulic  piston  20  has  a  central  passage- 
way  23  which  is  closed  by  a  bail  valve  24.  The  ball 
valve  controls  a  passageway  through  which  hydrau- 

40  lie  fluid  can  be  pumped  to  the  ram  15.  A  valve 
block  shown  in  Figure  2  of  the  drawings  is  used  to 
direct  hydraulic  fluid  through  pipework  (not  shown) 
to  the  ram  1  5. 

In  use,  compressed  air  is  introduced  by  a 
45  manually  controlled  directional  valve  (not  shown)  at 

the  right-hand  end  25  of  the  pneumatic  piston  and 
cylinder  assembly.  This  causes  the  piston  22  to 
travel  towards  the  left,  pushing  the  rod  21  and 
hence  the  piston  20.  As  the  piston  20  moves  up 

so  the  hydraulic  cylinder,  the  ball  valve  24  opens, 
forcing  compressed  hydraulic  oil  into  the  space  26 
behind  the  piston  20. 

This  oil  passes  through  a  pressure  openable 
ball  valve  27  and  passageways  28  to  a  hydraulic 
hose  29  connected  to  the  ram  1  5. 
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When  the  hydraulic  ram  20  reaches  the  end  of 
its  travel  towards  the  left-hand  side  of  the  drawings, 
the  compressed  air  feed  to  the  part  25  of  the 
pneumatic  cylinder  is  cut  off.  Reverse  manual  op- 
eration  of  the  directional  control  valve  then  intro- 
duces  compressed  air  to  the  space  30  at  the  left- 
hand  side  of  the  piston  22,  tending  to  force  the 
piston  22  back  to  its  start  position. 

In  so  doing,  the  rod  21  is  pulled  towards  the 
right-hand  side  and  the  ball  valve  24  in  the  piston 
20  closes,  preventing  compressed  hydraulic  fluid 
from  returning  to  the  cylinder  18.  Hydraulic  fluid  is 
supplied  from  a  reservoir  31  forming  a  jacket  ar- 
ound  the  cylinder  18  through  a  demand  valve  (not 
shown)  to  replenish  the  oil  in  the  cylinder. 

Hydraulic  oil  at  the  right-hand  side  of  the  piston 
20  is  forced  into  the  space  26,  since  it  cannot 
return  through  the  closed  valve  24,  and  is  aiso 
pumped  through  the  valve  27  and  passageways  28 
to  the  supply  hose  29  and  hence  to  the  ram  15. 

It  will  be  appreciated  that  the  directional  control 
valve  can  be  repeatedly  operated  to  supply  air 
firstly  to  the  right-hand  and  then  to  the  left-hand 
end  of  the  pneumatic  cylinder  and  this  will  cause 
stepwise  operation  of  the  ram  15  until  the  limit  of 
its  travel  is  reached.  Conveniently,  a  mechanical 
lock  is  then  provided  to  support  the  beam  1  1  in  its 
fully  lifted  condition  so  as  to  prevent  sudden  drop- 
ping  of  the  beam  in  the  event  of  hydraulic  failure. 
This  is  provided  by  a  peg  32  running  in  a  cranked 
slot  33  of  the  scissor  linkage. 

Lowering  of  the  beam  may  be  achieved  by  a 
manually  operated  exhaust  valve  which  releases 
hydraulic  pressure  in  the  ram  15  and  returns  the 
hydraulic  fluid  to  the  reservoir  31  . 

For  automatic  operation,  the  pneumatic  cyl- 
inder  could  have  an  associated  change-over  valve 
to  direct  compressed  air  to  the  appropriate  end  of 
the  cylinder  to  continue  lifting.  The  change-over 
valve  can  be  controlled  by  suitable  mechanical 
switches  detecting  limit  positions  of  the  pneumatic 
piston  for  example.  The  manual  control  valve  is 
then  only  required  to  switch  on  and  off  the  air 
supply. 

In  Figure  2  of  the  drawings,  an  additional  valve 
34  can  be  seen.  This  is  a  pressure  relief  valve  of 
generally  known  type  operable  on  excess  pressure 
being  built  up  in  the  region  26.  The  valve  operates 
to  return  hydraulic  oil  to  the  reservoir  31  in  the 
event  of  a  pressure  overload. 

As  can  be  seen  from  the  drawings,  the  intensi- 
fier  comprising  the  assemblies  18  and  19  can  be 
housed  compactly  within  the  scissor  linkage  in  its 
lowered  condition,  as  shown.  This  enables  the  jac- 
king  device  to  be  made  very  compact  while  permit- 
ting  adequate  lifting  of  the  beam  1  1  . 

Claims 

1.  A  jacking  apparatus  comprising  an  hydraulic 
lifting  ram  adapted  to  lift  a  structure,  and  a 

5  pneumatic/hydraulic  intensifier  adapted  to  supply 
high  pressure  hydraulic  fluid  to  said  ram  to  operate 
it,  the  intensifier  comprising  a  large  diameter  pneu- 
matic  piston  and  cylinder  assembly  and  a  small 
diameter  hydraulic  piston  and  cylinder  assembly 

to  operable  by  the  pneumatic  piston,  characterised  in 
that  at  least  one  piston  and  cylinder  assembly  of 
the  intensifier  is  double-acting. 
2.  A  jacking  apparatus  according  to  Claim  1  further 
characterised  in  that  the  hydraulic  piston  and  cyl- 

75  inder  assembly  is  double  acting. 
3.  A  jacking  apparatus  according  to  Claim  1  or 
Claim  2  further  characterised  in  that  the  pneumatic 
piston  and  cylinder  assembly  is  double  acting. 
4.  A  jacking  apparatus  according  to  any  preceding 

20  claim  and  comprising  a  scissor  operating  lifting 
beam. 
5.  A  jacking  apparatus  according  to  claim  4  further 
characterised  in  that  the  pneumatic/hydraulic  inten- 
sifier  is  provided  between  the  arms  of  the  scissor 

25  in  the  lowered  condition. 
6.  A  jacking  apparatus  according  to  any  one  of 
Claims  3-5  further  characterised  in  that  a  manually 
operated  directional  control  valve  is  used  to  supply 
air  to  the  pneumatic  piston  and  cylinder  assembly. 

30  7.  A  jacking  apparatus  according  to  any  one  of 
Claims  3-5  further  characterised  in  that  an  auto- 
matic  changeoever  valve  is  provided  to  supply  air 
to  the  pneumatic  piston  and  cylinder  assembly. 
8.  A  jacking  beam  according  to  any  claim  directly 

35  or  indirectly  appendant  to  Claim  2  further  charac- 
terised  in  that  the  hydraulic  assembly  comprises  a 
cylinder  having  a  single  outlet  port  and  a  piston 
having  a  through  passageway  controlled  by  a  one- 
way  valve  whereby,  in  one  direction  of  travel  of  the 

40  piston,  the  valve  is  closed  and  fluid  is  delivered 
conventionally  to  the  outlet  port  and,  in  the  other 
direction  of  travel  of  the  piston,  fluid  is  forced 
through  said  one-way  valve  to  the  outlet  port. 
9.  A  jacking  apparatus  according  to  any  claim 

45  directly  or  indirectly  appendant  to  Claim  4  further 
characterised  in  that  the  arms  of  the  scissor  have  a 
positional  detent  adapted  to  engage  to  retain  the 
scissor  in  an  uppermost  raised  condition. 
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