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This invention relates to lifting and lower-
ing apparatus applicable for use in connec-
tion with the loading and unloading of road
and other vehicles, particularly those provid-
ed with removable bodies, platforms and the
like that are used in association with load-
ing banks, quays and platforms for the trans-
shipment ot the goods. )

The object of the present invention 1s to
provide a new and improved system of lifting
and lowering apparatus of the kind referred
to, whereby the handling of goods is greatly
facilitated.

According to this invention lifting and
lowering apparatus comprises a plurality of
hydraulic jacks which are connected to a com-
mon control ram through corresponding com-
pressor cylinders and distributing rams by
means of which the oil or other motive fluid
is circulated to the jacks so that these lat-
ter operate simultaneously at the same rate
for the purpose of evenly lifting or lowering
a vehicle body, platform or the like irre-
spective of the distribution of the load.

The control ram may be either hydraulical-
ly or mechanically operated and is coupled
to the distributing rams which operate one
in each of the compressor cylinders that are
individual to the several jacks, so that as
the control ram operates it forces the dis-
tributing rams into the compressor cylin-
ders from which the oil or other motive fluid
iscirculated under pressure to the jacks which

_ ave thus operated simultaneously, while each

of the compressor cylinders may be furnished
with independent release valves or the like
by means of which the operation of the cor-
responding jack may be separately controlled
if desired. :

The control-ram is preferably hydraulic
and co-operates with a suitable pressure eyl-
inder to which oil or other motive fluid is sup-
plied under pressure by means of a pump,
accumulator or the like for the purpose of
operating the control ram and the distribut-
ing rams coupled therewith, the control ram
cylinder being furnished with a release valve
or the like to enable the motive fluid to es-
cape from the cylinder on the return stroke

of the control and distributing rams for the
purpose of lowering the jacks. :
In a convenient construction the control
and the distributing rams together with the
compressor cylinders and the cylinder of the

control rams are mounted in a heavy frame-

55

work which is submerged in a tank of oil to-

gether with a suitable force pump by means
of which oil from the tank is forced through

non-return valves into the cylinder of the 90

control ram. v

The several jacks are installed in any con-
venient manner adjacent to a loading bank
or platform or in any other desired position,
and are each connected by feed pipes to one
of the compressor cylinders in the oil tank.

The compressor cylinders are of larger ca-
pacity than the cylinders of the jacks to which
they are connected and are each provided
with inlet .apertures which are uncovered
when the distributing rams are withdrawn
from the compressor cylinders to their full-
est extent so as to admit oil from the tank
which fills all the compressor cylinders and
the system of pipes connecting the same to
the several jacks: ' ’

The control ram is firmly coupled to the
distributing rams by a swtable cross-head
and carries aslide that works over guide rods

2

comprised in the framework, which rods 80

carry coiled springs that are each anchored
at one end to the slide working thereon and
at their opposite ends to the framework.
The pump is driven in any convenient man-
ner by means of an electric or other motor
and may be provided with a by-pass valve
to enable the motor to be.started up without
load. After the motor has been started the
valve is closed -so that oil is forced by the
pump past suitable non-return valves into -
the cylinder of the control ram, thus operat-
ing such ram, the movement of which forces
the distributing rams into the compressor
cylinders connected to the several jacks so
that these latter are simultaneously operated.
The control ram operates against the re-
sistance of the coiled springs carried by the
guide rods, the reaction of which springs
serves to return the control ram together with
the distributing rams coupled therewith
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2

when the release valve of the control ram
cylinder is opened so as to allow the oil to
return to the tank.

The lift of the jacks may be regulated as
desired by means of an adjustable automatic
trip gear which is connected to a by-pass
valve arranged in the pump circnit. = Such
trip gear may be operated by the movement
of the controlling ram so as'to open the by-
pass valve; upon which the pump returns the
ol to the tank instead of delivering it to the
cylinder of the control ram. :

When a mechanically operated control ram
is employed it may comprise a screw shaft
that is operated by a motor through worm or
other suitable gearing. The shaftis mounted
In suitable bearings and is adapted to engage
with a nut arranged ‘in a cross-head which
works up on guides and carries the distribut-
ing rams.

The jacks are conveniently carried by gird-
ers which are secured to the ground or floor,
the ram cylinders of the jacks being accom-
modated 1n pits which are bridged by the
supporting- girders, while the feed pipes of
the jacks may be housed in trenches connected
to the pits. .

For the purpose of lifting vehicle bodies
or the like the jacks are conveniently ar-
ranged in pairs so that the lifting heads of
the jacks register with the opposite ends of
transverse bearers placed between the chassis
and the removable vehicle body.

Alternatively, the rams of the jacks may
be provided with pivotally mounted canti-
lever members that can be swung into and
out of operative lifting positions. '

When the jacks are simultaneously operat-
ed as above described the vehicle body or the
like is evenly raised to the required level as
for example to the top of the loading quay,
platform or the like, or until the bearers
carrying the load register with TUN-Ways or
the like so as to enable the vehicle body to
be readily transferred thereto. A fresh body
may then be placed on the bearers carried by
the raised jacks wheh are then lowered by
the corresponding operation of the control

and distributing rams connected therewith

so as to place the fresh body upon the ve-
hicle chassis to which the body may be se-
cured in known manner by locating pins
and bolts. ‘

The lifting jacks may be provided in
known manner with coil springs by which

the rams of the jacks are retracted when the

motive fluid pressure is released . from the
jack cylinders.

The invention is illustrated by way of ex-
ample in the accompanying drawings where-
indicate corresponding
parts. : ) ’

Figures 1 and 2 are diagrammatic views n
plan and elevation respectively illustrating

one application of lifting and lowering ap-
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paratus according to the present invention
to a loading bank or quay provided with ve-
hicle bays and run-ways.

Figure 8 is a detail view on an enlarged
scale illustrating the comstruction and ar-
rangement of the control and distributing
rams and compressor cylinders which control
the lifting jacks shown at Figures 1 and 2. .

Figures 4 and 5 are cross-sectional views
taken on the lines IV—IV and V—V respec-
tively of Figure 3.

Figure 6 is-a sectional plan view taken on
the irregular line VI—VI (Figure 5) and
drawn to an enlarged scale, further illustrat-
ing the construction and arrangement of the
control and distributing rams and compres-
sor cylinders shown at Figures 1 and 8.

Figure 7 is a sectional elevation on the
line VII—VII (Figure 8) and Figure 8 a
plan view further illustrating the construc-
tion and arrangement of the pump shown
m Figure 1 for operating the control and
distributing rams,

Referring first to Figures 1 and 2:—A in-
dicates the ground level, B a loading bank,
quay or platform constructed with a vehicle
bay C and provided with run-ways D formed
by girders furnished with anti-friction roll-
ers K to facilitate handling the load. T (Fig-
ure 2) indicates the chassis of a motor ve-
hicle run into the bay C, the roadway of
which is furnished with rails G to guide the
vehicle into the bay.

Such quay or platform is furnished with
a system of lifting and lowering apparatus
constructed in accordance with the present
invention. :

As illustrated, the lifting and lowering ap-
paratus comprises four separate hydraulic
jacks 1-which are installed in the vehicle bay
C and are connected through feed pipes 2
one to each of the compressor cylinders of
four distributing rams by means of which
oil or other suitable motive fluid is circulat-
ed to and from the jacks 1 for the purpose
of operating the same as previously described.

As shown the four jacks 1 are disposed in
opposed pairs on either side of the vehicle bay
C s0 as to register with the opposite ends
of transverse bearers K placed between the
chassis I and the removable body H of the
lorry or other vehicle which is run into the
bay C so as to bring the ends of the bearers
K into alignment with the jacks 1.

The bearers K are furnished with anti-
friction rollers I and when raised by the
jacks are adapted to register with the run-
ways D so that the vehicle body H raised with
the bearers can be readily transferred to the
runways.

The jacks 1 are mounted upon channel sec-
tion girders 8 which are secured in the ground
so as to bridge the pits 4 in which the cylin-
ders of the jacks 1 are housed. .

The jacks each comprise a flanged pedestal
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o that earries the-cylinder  in which the ram
¢c~works as usual, the pedestals being designed
to form supporting guides for the Tam and
to take into apertures in the girders 3 to which
the pedestals are bolted so that the cylinders
b are suspended in the pits 4 as indicated,
while the feed pipes 2 are housed in trenches
or the like 5 connected to the pits 4.

The feed pipes 2 are each connected at one
end to the eylinder b of oneof the jacks, while
their opposite ends are connected to corre-
sponding tubes 6 that Jead to the compressor
cylinders housed in the tank 7 that is filled
with oil and serves as the reservoir for the
motive fluid for operating the jack.

‘As shown the tank 7 is mounted on a base 8
arranged beneath the runways D, but may
be installed in any other convenient manner
or position. '

g indicates the four compressor cylinders
corresponding to the four Jifting jacks, and
10 the distributing rams which work in such
cylinders and are carried by a cross-head 11
that is securely mounted upon the control
ram 12 (see Figures 3 and 6).

The control ram 12 is mounted externally
of its cylinder 13 and is closed at cne end by
a flanged cover 14 in which it is screwed as
indicated at 15.

Such control and distributing rams to-
gether with their respective cylinders are
mounted in a heavy frame comprising end
members 16 and 17 which are connected to-
gether by tie-rods 18. Such frame is sub-
merged 1n the oil contained in the tank 7
wherein it is disposed horizontally upon sup-
porting girders Ta as indicated at Figure 3.

The cover 14 on the control ram 1s provided
with perforated arms 19 furnished with tubu-
lar bosses 20, which bosses slidably engage
the tie-rods 18 and form bearings for the
adjacent ends of coiled springs 21 which are
carried by the tie rod to which their opposite
ends are anchored by means of grooved
sleeves 22 secured by the tie rods.

The compressor cylinders 9 are each closed
at one end by flanged caps 23 into which they
are screwed (see Figure 6). »

The flanged caps 23 are provided with
tubular extensions 6 that are secured in the
frame member 16 and pass fluid-tight
through stuffing boxes 25 arranged up on the

adjacent wall of the tank 7 so as to extend

externally of the latter and form screw bear-
ings for unions 26 which connect the feed
pipes 2 of the corresponding jacks:

The cylinder 13 of the control ram is se-
cured in the frame member 17 and is closed by
a screw plug 27 furnished with a
tension 28 by which it is coupled through a
union 29 to a supply pipe 30 leading to the
pump. The opposite end of such cylinder
13 is provided with a tubular guide 31 and
cup leather or the like 32 for the control
ram which slides thereover.

tubular ex- -

3

The inner ends of the distributing rams
10 that work in the compressor cylinders 9
are each furnished with a cup leather or the

like 82 to form a fluid-tight joint, while the

compressor cylinders 9 are of larger capacity
than the cylinders b of the lifting jacks to
which they are respectively connected. '

The compressor cylinders 9 are provided
gith inlet apertures 33 which are uncovered

y
rams when these are withdrawn to their full-
est extent, as indicated at Figure 6,-so as to
admit oil from the tank 7 which fills the com-
pressor-cylinders and the feed pipes connect-
ing the same to the several lifting jacks 1.

As illustrated, oil is supplied to the cylin-
der 13 of the control ram by a three-throw
pump 84 which 18 submerged in the oil con-
tained in the tank 7 wherein it is supported
by the girders Ta.

The pump comprises a saddle-shaped cas-
ing 85 which contains the three pump barrels
36 wherein the pump plungers 37 work as
usual.  The pump plungers 87 are operated
by means of eccentrics 38 mounted upon a
driving shaft 89 which journals in bearings
40 (see Figure 1), and 1s operated through
worm gearing 41 by an electric motor 42 ar-
ranged externally of the tank 7.

The pump barrels 86 are each connected to
a non-return inlet valve 43 and delivery valve
44 (Figure 7), the delivery valves 44 being
connected by a cross duct 45 to an outlet pas-
sage 46 formed in a boss 47 of the pump cas-
ing. ' ‘

The outlet 46 is provided with a non-return
inlet valve 46a and is connected by a union
46D to the supply pipe 30 leading o the cylin-
der 13 of the control ram.

When the pump is operated it forces oil
past the delivery valve 44 and the outlet pas-
sage 46 to the cylinder 13 of the control ram,
thiis operating the same against the resistance
of the springs 21 on the rods 18. The move-
ment of the control ram 12 forces the distrib-
uting rams into the compressor cylinders 9,
thus driving the motive fluid through the
feed pipes 2 to the lifting jacks.1 and simul-
taneously operating the latter.

The ram cylinder 13 is provided with
safety outlets 48 (see Figure 6) which- are
uncovered by the cup leather 82 of the ram
cylinder when the ram reaches the limit of
its stroke so as to-allow the motive fluid to
automatically return to the tank 7 and thus

“prevent overdriving of the control ram 12

and of the distributing rams 10 connected
thereto. :
The control ram 12 together with the dis-
tributing rams 10 are returned to their initial -
positions by the reaction of the coiled springs
91 when the motive fiuid is released from the
cylinder 13 by opening a release valve 49
(see Figure 8) which 1s connected to such

‘eylinder.

the cup leathers 82 of the distributing
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4

As shown at Figure 8 the release valve 49
Is mounted in a tubular boss 50 of the pump

‘casing and is connected by a passage 51 to

the outlet passage 46 leading to the control
ram cylinder 18,

- The release valve 49 is carried by a screw
spindle 52 which works in the boss 50 and
1s provided with a hand wheel 53 for operat-
ing the valve.

When the outlet valve is opened it allows
motive fluid to escape from the control ram
cylinder 18 through the bassage 46 past the
release valve 49 to a vent 54 through which
the motive fluid returns to the tank 7.

In the construction illustrated at Figure
1 the release valve is arranged in a separate
valve case 55 which is connected to the boss
50 of the pump casing by a tube 56, the
escaping motive fluid being returned from
the valve case 55 through an escape pipe 57
to the tank 7.

The lift of the jacks 1'is regulated as de-
sired by means of a by-pass valve 58 mounted
upon the pump casing (see Figures 7 and 8).

The by-pass valve 58 is carried by a spring-
controlled plunger 59 that works in a tubu-
lar casing 60 screwed into the pump casing
so as to communicate with the cross duct 45
which connects the pump delivery valves
44 to the inlet valve 46a which leads to the
eylinder 13 of the control ram.

The plunger 59 is pivoted to one end of a
bell-crank lever 61 mounted upon a standard
62 secured to the pump casing.  The other
end of the bell-crank lever is pivoted to a
connecting rod 63 which is engaged by a slot-
ted arm 64 (see Figure 6) mounted upon the
cross-head 11 of the control ram 12.

The connecting rod 63 is screw-threaded
and carries a nut 65, the position of which
can be adjusted upon the connecting rod so
that when the control ram 12 is operated it
brings the slotted arm 64 into engagement
with the nut and thus opens the by-pass-valve
58 so that the motive fluid from the pump
escapes past the open by-pass valve and re-
turns to the tank 7 through the outlet aper-
tures 66 in the by-pass valve casing 60.

As the distributing rams 10 are retracted
in their cylinders 9 the motive fluid in the
cylinders of the jacks 1 passes back to the
cylinders 9 through the feed pipes 2, so that
the lifting rams of the jacks are simultane-
ously lowered under the influence of the

55 load, if any, carried thereby, the retrac-

tion of the jack rams being assisted by re-
tracting springs ¢ with which the jacks are
provided in known manner.

To enable the jacks 1 to be separately op-
erated if desired, each of the corresponding

compressor cylinders 9 of the distributing

rams 10 may be furnished with a release
valve 67 (see Figure 6). ,
As illustrated the flanged caps 23 of the

compressor cylinders are each provided with

1,911,918

a tubular boss 68 which forms the casing for
the release valve 67 that is carried on a screw
spindle 69 that works in the boss 68 and is
provided with a handle 70.

The release valve 67 normally closes an
outlet 71 which leads to the compressor cyl-
inder 9. On opening the valve 67 oil escapes
from the compressor cylinder, past the open
valve and returns to the tank 7 through the
escape vent 72, thus lowering the corre-
sponding jack connected to the compressor
cylinder, : ‘

By the present invention a simple and ef-
fective means is provided for rapidly han-
dling loaded trucks or for changing the
bodies of chassis or merely for repair work
by the judicious control of the lifting jacks
to raise the body wholly or partially accord-
ing to the inspection and repairs necessary.

We claim :— , )

Lifting and lowering apparatus compris-
ing a frame having end members, rods ex-
tending longitudinally of the frame and con-
necting the end members, a control ram com-
prising an inner cylinder having one end
secured to one end member of the frame and
provided with an inlet duct and an outer
cylinder movable on said inner cylinder, a
cross head to which one end of $aid outer
cylinder is secured, a plurality of distribut-
ing rams arranged on opposite sides of the
control ram and each secured at one end to
the cross head, compressor cylinders in which
the distributing rams reciprocate, each com-
pressor cylinder being secured the outer end
to the other end member of the frame, a mov-
able member having openings in which the
compressor cylinders are longitudinally
movable, said movable member covering and
being secured to the inner end of the outer -
cylinder of the control ram, a pump to sup-
ply liquid under compression to the inner cyl-
inder of the control ram, aucts leading from
the compressor cylinders, means to supply
liquid to the compressor cylinders and
springs on the said guide rods active to move
the distributing rams outwardly from the
compressor cylinders and the outer cylinder
of the control ram inwardly on the inner
cylinder therecf. _

In testimony whereof we affix our signa-

tures.
HENRY CHIPMAN MILLER.
EDGAR HARRY DAINTON.
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