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PATENT OFFICE.

LESLIE ALFRED COLLIS, OF PUTNEY, LONDON, ENGmD.

CONSTRUCTION OF HYDRAULIC LIFTING JACKS.

Appliéation filed April 16, 1921. -Serial No. 461,993,

To all whom it may concern: .
Be it known that LesLie Arrrep CorLLs,
a subject of the King of Great Britain, re-
siding at Putney, London, England, has
5 invented certain new and useful Improve-

ments in the Construction of Hydraulic

Lifting Jacks, of which the following is a
specification.

The object of this invention is to con-

10 struct a hydraulic lifting or operating jack

orlike appliance in such a manner that the

ram can be easily and readily operated by
hand or power and the liquid released slowly
so as to ensure an efficient lowering or return
15 movement of the ram and thus avoid all
shocks, and I also provide means whereby
when the ram has reached the greatest move-
ment desired any further movement is pre-
vented thereby preventing strain on the ap-
20 paratus. -
~ For the purpose of my invention I con-
struct the ram cylinder of a greater length
than is necessary for the movement of the
ram and the cylinder on the working side
28 of the cylinder is connected with the cylin-
der on the other side of the ram head by a
passage way controlled by two valves and 2
piston or plunger and connected with such
passage way preferably between the two
30 valves is a cylinder carrying a pump plun-
ger actuated by any suitable mechanism,
The valves and piston are constructed and
positioned as follows, next to the ram cylin-

der and in the passage way is a ball or other

3
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suitable valve (which may be spring con-
trolled) capable of being pressed upon its
seating by the pressure on the working side
of the ram head such valve being positioned
on one side of the connecting passage between
the pump plunger cylinder and the other
valve which is preferably a disc valve capa-
blé of being pressed upon its seating by the
pressure in the pump cylinder. This disc
valve is provided with a stem on both sides,
45 one stem on the side opposite to that of the

ball valve riding in a hole of the piston

which rides in a tubular seating and control-

ling at some part of its movement the pas-

sageway from the non-working end of the
60 ramcylinder. This piston is provided with s

4
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groove or grooves along its outer periph-
ery and also a stem passing through a gland
and projecting from the valves casing and
spring controlled such piston being oper-
able to actuate the valves for a slow return
movement of the ram -and its rod, or in-
stead of this particular construction of
valves I may construct the disc valve as a
ball valve and employ a loose stem posi-
tioned between the two valves the piston
acting upon one ball valve which in turn
acts upon the other ball valve and instead
of the piston being grooved it may be made
of slightly smaller diameter.

My invention will be clearly understood
from the following description aided by the
annexed drawings in which

Figure 1 is a sectional elevation of the
appliances. , ' ‘

Figure 2 is a sectional elevation of the
valve appliance on an enlarged scale.

Figure 3 is a sectional elevation of a modi-
fied form of valve appliances.

Figures 4, 5 and 6 are plan, front and
side elevation of a hydraulic truck embody-
in% my invention.

igures 7, 8 and 9 are fragmentary views:

in side elevation and plan of modified mech-
anism employed for preventing overworking
of the plunger.-

According to this invention I form with
or affix to the front of the non-lifting frame
1 of a hydraulic truck a casting or frame 2

to which is secured a ram cylinder 3 of great-

er length than is necessary for the move-
ment of the ram and inside the ram cylin-
der 3 is positioned the ram head 4 connected
by a rod 5 through a suitable stuffing box or
gfand 6 with the front of the lifting plat-
form 7 of the truck. )

The ram cylinder 3 on the workin{l; side
of the ram 4 is connected with the cylinder
on the other side bly a passage way 8, 9
controlled by two valves 10, 11 and a pis-

ton or plunger 12 working in a cylinder 13-

connected with the passage ways 8, 9 and be-
tween the two valves 10, 11 by a passage way
14 the pump plunger 12 being actuated by
any suitable mechanism.,

According to Figures 1 and 2 the valves

55

60

70

]

80

86

20

100



10

15

20

are constructed and positioned next to the
ram cylinder and in the passage ways 8, 9
formed in the castin

2.
The ball valve 10 %ts on a seating and is

capable of being held thereto by the pres-

sure in the passage 8 from the working side
of the ram head 4 and such valve may be
spring controlled or be held in its passage

by the bar 15.

The valve seating and passage way are
formed in a plug 16 screwed info a hole in
the casting 2 in which a smaller hole is
formed leading to the cylinder 8 and a pack-
ing 17 is employed to ensure a tight joint.

In an enlarged part of the hole in the

casting 2 is screewe&p another plug 18 a pack-
ing 19 here being employed to ensure a tight
joint.
! The end of this plug 18 is positioned some
little distance from the plug 16 so as to pro-
vide a space or opening from the passage
way 14 connecting the pump cylinder 13.

This plug is formed with a hole through
its centre, of two diameters, the larger con-
taining a piston 20 carried by a rod 21 pass-
ing through a gland 22 and controlled by a
spring 23 engaging the head 24 and the

. gland 22.

80

The plug has a series of holes 25 connect-
ing the passage way 9 and the piston 20 is of
two diameters, the smaller diameter being

~ positioned next the passage way 9 in normal
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condition. s

The piston 20 is provided with a central
bore in which is positioned a stem 26 which
carries & disc valve 11 finding a seating on
the end of the plug 18 such valve 11 being
positioned between the passage ways 8, 9
and 14.  The piston 20 is provided with
grooves 28 ‘longitudinally thereof.

Instead of forming the valve mechanism
as shown in Figures 1 and 2, I may con-
struct the whole mechanism affixable in the
casting 2 as one-unit this being specially
useful to enable the valves to be got at for
repairs at any. time and this- construction I
show at Figure 8 and in effect the construc-
tion is the same as at Figure 2 with slight
alteration for instead of employing a stem
96 to the disc valve 11T employ a loose
stem 26 fitting in a skeleton bracket 29 and
instead of employing a disc valve 11 I em-
ploy a ball vaive and the piston 20 instead
of being formed ‘with grooves it may be
made of slightly smaller diameter than the
diameter of the hole so as to allow of slow
passage of liquid. L

The plug 16 is formed with a collar 30
which: is screwed to the plug 18 so that all
form one unit.- . .- :

To operate .the pump plunger 12 any
mechanism can be employed and in the
drawings I show one way that is to say the
pump piunger 12 is provided on its end with

1,480,508

teeth 31 which mesh with a toothed quad-

85

rant 32 pivoted to a box casing 33 attached

to the casting 2 and to which is pivotally
connected a  reciprocating toothed rod 34
moving in a gland 85 and which meshes
with the toothed quadrant 32 the rod 34
being connected by a collar 36 to the oper-
aling handle 37 this having a bent end 38
connected by a link 39 to a lug 40 on a ring
41 surrounding the gland 35 the rings 36
and 41 freely revolving so that the handle
can be actuated to reciprocate the rod 34 at
any position of the handle this being furthe
assisted by the link 39. :
The piston head 24 rides against a wiper
or cam 42 screwed to the axle 43 riding in
bearings 44 on the box casting 33 the other
end of the axle 43 having a foot lever 45 for
the purpose hereafter described. :
In normal condition the ram head 4 is at
the nonworking end of its stroke and the
pump plunger 12 is at the end of its pres-
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sure stroke all the ram cylinder 3 and the .

passage ways 8, 9, 14 being filled with the
hydraulic medium, the spring controlled
piston 20 is at one end of its movement and
free of the passage way 9 whilst the valve 11
is normal the ball valve 10 being retained
upon its seat by the hydraulic medium left
in the 'end of the ram cylinder 8. :

Now on a movement of the pump plunger

12 by actuating the handle 37 the hydraulic
medium will be drawn from the non-work-

ing end of the ram cylinder 3 past the valve:

11 into the pump cylinder 13 and on are-
turn movement of the pump plunger 12 the
valve 11 will be closed and the hydraulic
medium forced past the ball valve 10 into
the working end of the ram cylinder 3 and
acting upon the ram head 4 will move it
and its rod 5 which passes through a gland
6 along its cylinder lifting the platform 7.
On a return movement of the pump plunger
12 the ball valve will close and hold the
hydraulic medium in the working end of
the ram cylinder 3 whilst a fresh quantity
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of hydraulic medium will be drawn into the -

pump cylinder 13 and this operation is re-

peated until the ram 4 and its load is lifted

or moved to the required height or dis-
tance, the rams rod 5 being connected to or
provided with appliances capable of engag-
ing or containing the load.

T'o-release or-lower the load the spring
controlled piston 20 is pressed by action on
the lever 45 moving the wiper 42 and this
action first closes the passage way 9 from
the_non-working end of the ram cylinder
except for the groove cut in the surface or
reduced diameter and then actuates ‘the
valve 11 to open it and this through the
stem 26 pushes the ball valve 10 back to
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open it against the pressure when the hi- .

draulic medium under pressure in the worl
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ing end of the ram cylinder passes the valves
10, 11- and by reason of the spring con-
trolled piston 20 closing the passage way 9
to the non-working end of the ram cylinder
the hydraulic medium can only pass through
the grooves or reduced diameter back to
the non-working end of the cylinder slowly
thus allowing the ram to lower slowly.

To prevent over working of the apparatus
I provide the cylinder casing or casting 3
with say a bell crank lever 46 carrying a

rod 47 connected to the spring controlled -

piston 20 so that when the ram head 4
reaches its full working distance a connec-
tion on the ram’s rod or the appliance being
lifted or lifting platform 7 in the drawings
Figure 6 the lifting platform 7 will ac-
tuate the bell crank 46 and this will actu-
ate the lever 45 and through the wiper 42
will press in the spring controlled piston
20 and the valves 10, 11 and a release of
the pressure in the working end of the ram
cylinder will be-effected as just described,
but so soon as the ram has moved a certain

5 distance backward the bell crank 46 will

be released and the spring controlled piston
20 will be reversed by its spring 23 to free

.the ball valve and the ram 4 will stop or

instead of preventing overworking of the
apparatus by the means just described and
especially where the spring controlled pis-

ton 20 is parallel with the cylinder 3 I may

employ the devices shown in Figures 7, 8
and 9 in which the rod 47 runs parallel
with the eylinder 3 and has its lower end
connected to the bell crank 46 or may be
left free for the lifting platform 7 to have
action against. This rod is pivotally con-
nected by an arm or lever 49 carrying the
cam 42 to a lug 50 on the cylinder 3 the
arm or lever 49 being pivoted to the lug 50
with the cam 42 in proximity to the head
24 of the stem 21 of the spring controlled
piston 20. Pivotally connected to the rod
47 is lever 45 which is also pivoted to a lug
51 projecting from the frame 2 and such
lever 45 carries two pedals 52, 522

The connection of the lever 45 to the lug
51 is by a bolt-53 having a V projection or
projections engaging a V notch or notches
54 on the lever 45 and such lever 45 is kept
in contact with the head of the bolt 53 by
a coiled spring 55 to normally keep the V
notches and projections. in engagement as
shown. : :

Now as the lifting platform 7 is reaching
the end of, its movement it pushes up the
rod 47 a certain distance when the cam
42 will press in the spring controlled piston
20 sufficiently far to hold the valve 11 open
and as the lever 45 is moved at the same
time the V notches 54 are removed from the
V projections and the spring will hold the
lever 45 and the arm or lever 49 at the

placed position and by reason of only the

valve 11 being opened any further pumping
will not affect the plunger 4 and the plat-
form 7 will be held lifted. When it is
required to lower the platform the operator
presses on the pedal 52 and presses the
spring controlled piston 20 fully down and

opens the valve 10 and after the platform

7 has been lowered a pressure on the pedal
522 will reverse the appliances and the plat-
form can be lifted.

Any means can be employed for actuat-
ing thé pump plunger and for actuating
the spring controlled piston automatically.

Tt
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My invention is specially applicable for .

lifting trucks and the like in which case
the spring controlled piston can be ordi-
narily actuated by a foot lever 45 and the
bell crank lever 46 by the lifting platform
7 and T prefer that the pump cylinder 3
and passage ways 8, 9, 14 be in one casting
with valves 10, 11 and piston.20 positioned
in a plug or plugs fitted therein, the ram
cylinder 3 and the gland 6 being attached
to the casting with a pipe 9 connecting the
non-working end of the ram cylinder 3 with
the casting, the ram’s rod 5 being connected
to the lifting platform 7 a spring 48 sur-
rounding the ram rod 5 being interposed
between the lifting platform 7 and the gland
6 to assist in lowering the platform when
there is no load on the platform.

By this invention I employ the ram cyl-
inder 3 as the reservoir and such cylinder
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3 may be positioned in the same plane as =

that in which the platform travels when em-
ployed with transporters or lifting trucks.

In applying the hydraulic apparatus to
ordinary lifting jacks the end of the ram
rod 5 is provided with a foot and the cast-
ing 2 is lifted such castin
lifting shoe, or the end of the ram rod 5
can be supplied with a lifting shoe the
casting being secured to a stand.

What I do claim as my invention and
desire to secure by Letters Patent is:— .

1. Hydraulic hfting jack comprising a
ram cylinder containing a ram rod and of
greater length than necessary for movement

2 carrying the
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of the ram, passage ways connecting the -

ends of the ram cylinder, two valves and a
piston controlling the passage ways, the
passage way from the working end of the
cylinder leading to one valve, the other
passage way leading to between the other
valve and the piston, a pump with a passage
way leading to between the two valves the
pumping action taking the liquid from the
nonworking end of the cylinder and pass-
ing it to the other end the piston being oper-
able to move the valves and reduce the
opening to the nonworking end of the cyl-
inder to allow of slow movement of the ram
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within the ram cylinder to eject the liquid

from the working side to the nonworking
side of the ram. ‘
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9. Hydraulic lifting jack as claimed in  In testimony whereof I have hereunto set -
claim 1 providing means to operate the my hand in presence of two subscribing 10
piston and open the valves to reléase the witnesses. o
pressure when the limit of movement' is

g Dressura ' LESLIE ALFRED COLLIS.
3. Hydraulic lifting jack as claimed in ~ Witnesses: : :
claim 1 providing the ram rod with a lift- . Liyxwoop A. GARDNER

ing member. / : .~ Harowp Core GARDNER.
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