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1

This invention relates to an improved hoist-
ing apparatus and is an improvement of the
hoisting apparatus shown in my patent applica-
tions Serial Nos. 653,386 flled March 8, 1946, and
711,649 filed November 22, 1946.

More specifically the invention pertains to im-
provements in hoisting apparatus which is par-
ticularly adapted for hoisting vehicles.

The hoisting apparatus disclosed in my above
prior applications Includes a pair of hoisting
units, one for application to each of the respec-
tively opposite end portions of a vehicle and each
hoisting unit comprises a fluid pressure operable
extensible boom member which is adapted to be
disposed in a substantially horizontal and con-
tracted position for receiving a load. The load
may thereafter be elevated by first rotating the
contracted boom members to a substantially
vertical position and then extending the boom
member vertically to further elevate the load.
Rotation of the contracted boom member oc-
curs, in the structure of the above applications,
about an axis at or adjacent one end of the boom
member and accordingly considerable space is
required in advance of the hoisting apparatus in
order to accommodate the resulting swinging
movement of the load.

It is one of the main objects of this Invention
to provide in hoisting apparatus of this kind, an
extensible boom member and means for shifting
it, which confines the initial movement of the
load which occurs during translations of the
boom members from their horizontal to their
vertical positions, to a generally vertical path,
thereby rendering it unnecessary to provide space
in advance of the hoisting apparatus for accom-
modating swinging movement of the load.

Other objects of the invention are to provide
improved toggle acting mechanism for shifting
the boom members from horizontal to vertical
positions which moves the load supporting ends
of the boom members in s generally vertical
path; to provide toggle acting mechanism of this
kind which has a favorable initial mechanical
advantage as it shifts the boom member from its
most horizontal position and a rapidly increas-
ing and more favorable mechanical advantage
as the boom Iis shifted toward its vertical position,
to provide energy accumulating means in hoist-
ing apparatus of thls kind which is energized
during elevating the boom member through a
portion of its increased mechanical advantage
operating stage and which applies the accumu-
lated energy to accelerate lowering of the boom
member toward its horizontal position, and to
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provide energy accumulating means of this kind
which does not oppose elevating of the boom
member throughout the initial stages of 1ts move-
ment from a horizontal position when the me-
chanical advantage of the boom member and tog-
gle acting means is at its lower value range.

A turther object of the invention is to provide
improved means for retaining a load receiving
seat which is pivotally attached to each boom
member in a predetermined position with respect
to a horizontal plane during shifting of the boom
member from its horizontal position to its vertical
position and during reverse movement of the
boom member.

Still further objects of the invention are to pro-
vide in a hoisting unit of this character, means
for opposing unintended extension of the boom
member during movement from its horizontai
position to its vertical position, and to provide
safeguarding means of this kind which is ineffec-
tive to oppose extension of the boom member
when the latter is in its vertical position.

Additional objects of the invention are to pro-
vide an improved fluid pressure supply system for
the boom shifting and boom extending mecha-
nism of hoisting apparatus of this character, to
provide an automatic valve mechanism which
prevents the supply of fluid pressure to the boom
extending mechanism prior to movement of the
boom member to a predetermined upright posi-
tion, to provide valve mechanism of this kind
which automatically conditions the fluid pressure
system to supply pressure to the boom extending
apparatus immediately upon movement of the
boom member to said predetermined upright po-
sition; to provide in valve mechanism of this
kind means for assuring contraction of the boom
member before it is shifted to its horizontal posi-
tion, to provide valve mechanism of this kind
which automatically conditions the fluid pressure
system to release the fluid pressure retaining the
boom member in a vertical position immediately
upon contraction of the boom member from an
extended position, to provide a fluid pressure sys-
tem of this kind which assures contraction of
the boom member before it shifts to a horizontal
position in the event of a leak or break in the
fluid pressure line which leads from a source of
fluid pressure to the automatic valve mechanism
and to provide automatic valve mechanism of
this kind which will assure contraction of the
boom member from an extended position at a
faster rate than the boom member is shifted to-
ward its horizontal position in the event of o

88 relatively slow leak from the cylinders of the
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boom shifting mechanism or In any of the pres-
sure lines leading thereto.

An illustrative embodiment of the invention is
shown in the accompanying drawings in which:

Pigure 1 is a side elvational view, partly In
section showing holsting apparatus embodying
the invention as applied to the hoisting of a ve-
hicle.

Figure 2 is a Ifragmentary plan view of the
hoisting apparatus shown in Figure 1, illustrat-
ing one hoisting unit thereof, somewhat in de-
tall.
Figure 3 is a longitudinal vertical sectional
view taken on line 3-—3 of Figure 2.

Figure 4 is a fragmentary vertical sectional
view taken on the line 4—4 of Figure 2.

Figure 5 is a transverse vertical sectional view
taken on the line §—B8 of Pigure 2. .

Figure 6 is a fragmentary transverse vertical

sectional view taken on the line 6—8 of Figure 2.

Figure 7 Is a transverse vertical sectional view
taken on the line T—7 of Pigure 2.

Pigure 8 is a fragmentary vertical sectional
view taken on the line §—8 of Figure 2.
~ Figure 9 is a vertical sectional view taken on
the line 9—8 of Figure 2.

Pigure 10 is a transverse vertical sectional view
taken on the line 10—(0 of Figure 2.

Pigure 11 is a fragmentary transverse vertical
sectional view taken on the line 1{ of Figure 2.

Figure 12 is a fragmentary transverse vertical
sectional view taken on the line (2—(2 of Fig-
ure 2.

Pigure 13 is a sectional view taken on the line
13—13 of Pigure 3.

Plgure 14 is g vertical sectional view of manual
control valve mechanism indicated at 14 in Fig-
ure 3.

The improved hoisting apparatus shown in the
drawings may be mounted on the floor of a
building but it is preferably disposed in a recess
18 provided in a fioor structure I8 or in a rela-
tively thin platform mounted upon a floor struc-
ture. Disposed along the longitudinal sides of
the recess 1§ are spaced rails, generally desig-
nated by the numeral {1, each of which comprises
a track member 18 of channel shaped cross-sec-
tion having opposite horizontal flanges 18 facing
inwardly of the recess. The internal surfaces of
the flanges 18 of each track member {8 converge
outwardly from the recess. Each rail 17 also
Includes a channel member 20 having its web por-
tion fixed to the web of the adjacent track mem-
ber 18 and having flanges 2! extending out-
wardly with respect to the recess.

The hoisting apparatus shown in Pigure 1 in-
cludes a pair of substantially identical hoisting
units A and B, the description of one of which
will serve for both. While two holsting units are
preferably employed in hoisting a vehicle, only
one may be employed for lifting the ends of a
vehicle one at & time. Any desired number of
hoisting units may be used as required by the
nature of the object or load to be hoisted.

Each hoisting unit includes a pair of carriages
generally designated by the numerals 22 and 23
in Pigure 2. The front carriage 22, as viewed in
Figure 2, comprises an intermediate frame mem-
ber 24 having shafts or trunnions 28 extending
outwardly from its opposite extremities. Jour-
nalled on each outer end portion of each trun-
nion 25§ is a wheel 2§ having a beveled periphery
27 which is received between the converging sides
of the flanges 19 of the rail members 18. The
rear carriage 23 comprises a yoke shaped body
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portion 28 having arms 29 at its opposite ends
provided with passages 38 in which are mounted
shatts 31. The shafts 31 have opposite end por-
tions projecting beyond the inner and outer ex-
tremities of the arms 28 of the yoke shaped body
portion 28. Journalled on the outer end portions
of each of the shafts 31 15 a wheel 32 similar to
the wheels 28 of the front carriage 22. The
wheels 32 fit between the flanges 18 of the rail
members 18 In the same manner as do the
wheels 26.

Pivotally mounted on the inwardly extending
end portion of the shafts 31 is a boom member
generally designated by the numeral 33. The
boom member 33 includes a pair of piston and
cylinder assemblies each having a cylinder 38 and
a piston 38, shown In section in Figure 8. Each
piston member 35 includes a tubular piston rod
portion 36 of substantially smaller outer diameter
than the inner diameter of the cylinder 34. Each
piston portion has a boss element 37 which is
received in the passage of its tubular connecting
rod 36 and secured thereto by a pin 38 extending
through registering apertures in the tubular pis-
ton rod 36 and boss 81. Each piston 35 has a
cap member 39 on the end thereof opposite from
the boss 37 which bears against a packing ring
40 provided in a recess 41 formed in the body por-
tion of the piston. The cap 39 may be clamp-
ingly engaged with the packing ring 40 by a bolt
42 extending through the cap and which is
threaded in the body portion of the piston 38.
The right hand end of each cylinder 34, as viewed
in Figures 2 and 9, is closed by a cap structure
43 having a projecting web portion 44 provided
with an aperture 45 in which one of the inwardly
extending end portions of each shaft 31, respec-
tively, is recelved. In this manner, the right
ends of the cylinder and piston assemblies of the
boom structure are pivoted to the rear carriage
23 for rotative movement about the axes of the
shafts 3! which are aligned.

The cylinders 34 of the boom member are
rigidly connected together and held in spaced
relationship by transversely extending cleat
members 4§ and 47 which are located at the right
and left end portions of the boom member, re-
spectively, as shown in Figure 2. The cleats 48
and 47 are substantially identical and one thereof
is shown in section in Figure 12. The boom
member 33 is also transversely rigidified at its
intermediate portion by a cleat member 48 shown
in section in Figure 5. The cleat members 48, 471,
and 48 have apertures which receive the cylinder
members 34 and the cleat member 48 is addition-
ally provided with trunnions 49 which extend
outwardly in opposite directions from the end
portions of the cleat 48. Journalled on each out-
wardly extending end portion of each trunnion
49 is a bearing 50 provided at one end of a link
81, respectively. Each link 81 has a bearing 52
at its opposite end which is journalled on an
intermediate portion of one of the trunnions 28
of the front carriage 22, respectively, at a loca~
tion between the frame member 24 of the car-
riage and a wheel 28 thereof. The cleats 46, 47
and 48 are all welded or otherwise rigidly secured
to the cylinders 34 of the boom member,

The outer ends of the connecting rod portions
36 of the piston members are connected together
by a transversely extending bar 83 shown in sec-
tion in Pigure 11, which is of generally crescent
shape. This bar has recesses §4 in its opposite
end portions in which the outer extremities of the
piston rod portion 38 are recelved. The outer
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énds of the piston rod portions may be welded
or otherwise suitably secured to the bar 83. Ex-
tending rightwardly as viewed in Figure 2, from
the bar 83 are lugs 85 on which a load receiving
seat, generally designated by the numeral 886, is
pivoted. The load receiving seat is adapted to
engage and support one end of a vehicle or other
object to be lifted and it comprises a body por-
tion 81 having two pairs of spaced flanges §8
each of which is adapted to embrace one of the
lugs 88 of the bar §3. The lugs 55 and flanges
58 are provided with registering apertures in
which pins 89 are received for providing a pivotal
connection between the seat 56 and the bar §3.
The seat 88, shown in Figure 10, is particularly de-
signed to receive a rear axle portion of the ve-
hicle. It is provided with pivotally mounted
crotch members 60 having notches 81 in their
upper extremities. These crotch members may
be rotated between vertical operative and hori-
zontal inoperative positions about their respec-
tive pivots 62. It should be understood that the
load receiving seat portion of each of the hoist-
ing units A and B are designed to receive the
particular portion of the vehicle or other load
to which they are intended to be applied.

It will be seen in Figures 3 and 8 that the
flanges 58 of the load receiving seat 56 are pro-
vided at the right edge of the structure §6 and
that they depend downwardly from its body por-
tion §1. Provided substantially midway between
the ends of the body portion 57 of the seat 56 is
& downwardly and leftwardly extending flange
63 to which is pivoted one end of a telescoping
control rod, generally designated by the numeral
84. The control rod 64 comprises a lower tubu-
lar section 65 which is pivotally mounted at its
lower end, or right end as viewed in Figure 2, (2
an extension §6 of the yoke shaped body portion
28 of the right hand carriage 23. This pivotal
connection is formed by a pin 61 which extends
through registering apertures. In the extension
86 and in spaced flanges 68 extending rightward-
ly from the right end of the tube §b6 the tele-
scoping control rod 64 includes an inner bar
member 69 which is of substantially smaller di-
ameter than the inner diameter of the tube &6
and it is provided on its left extremity, as viewed
in Figure 2, with spaced flanges 10 which em-
brace the flange 63 of the seat structure §6. The
flanges 63 and 10 are provided with registering
apertures in which are received a pin 71 for form-
ing the pivotal connection between the bar 89 of
the telescoping control rod €4 and the seat struc-
ture 86.

As the boom member is shifted, as hereinafter
more fully described, from its lower generally
horizontal position to its upper generally verti-
cal position the control rod 64 maintains the load
receiving seat in a substantlally horizontal po-
sition throughout the entire path of movement
of the boom member. This is accomplished by
locating the pivotal axis of the pin 61 the same
distance from the pivotal axis of the boom mem-
ber in its movement about the allgned axis of the
shafts 31 as the pilvotal axis of the seat §8 and
the control rod 64. This construction provides
a parallelogram action which retains the seat 56
horizontal between movement of the boom mem-
ber, hereinafter described. When the boom
member is In its upper position, as shown in
dotted lines in Figure 3, the body portion 87 is
received on the side surface 12 of the cross bar
53 which connects the piston rod portion 36, as
previously described.
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When the structure so far described is em-
ployed in lifting a vehicle, for example, the for-
ward carriage 22 of one of the hoisting units is
fixed in position in a manner herelnafter dis-
closed. It is unnecessary to fix either of the car-
riages of the other hoisting unit in this manner
for the rigid connection provided by the vehicle
between the two hoisting units serves this pur-
pose. When the vehicle or other load to be hoist-
ed is properly positioned with respect to the load
receiving seats of the respective hoisting units,
the boom member 33 is shifted from its lower
position in which the piston and cylinder as-
semblies thereof are in contracted state, to its
upper position, shown in dotted lines in Figure 3.
by urging the rear carriage 23 of each unit to-
ward the forward carriage 22 of each unit re-
spectively. This action is performed by fluid
pressure mechanism, hereinafter more fully de-
scribed. During movement of the rear carriage
23 toward the front carriage 22 the rear carriage
is held against upward movement by engage-
ment of its wheels 32 with the flanges 19 of the
rails 8. The end of the boom member by which
the seat 56 is supported is urged upwardly by &
somewhat toggle-like action provided by the links
81 which shifts the lower end of the boom mem-
ber horizontally in a direction opposite to the
horizontal component of the pivotal movement
of the boom member about its plvotal axis pro-
vided by the shafts 3i. This causes the load re-
ceiving seat 56 to ascend in a path which departs
but slightly from a vertical course. While the
path of movement of the seat 88 is not truly ver-
tical it is much more so than would be obtained
by merely rotating the boom member about a
fixed axis and as a result less space is requirsd
in advance of the hoisting structure to accom-
modate upward shifting of the boom member.

. There 1s also a mechanical advantage gained in

this hoisting action. The mechanical advantage
of the system is at a lower value during initial
shifting of the boom member from its lower po-
sition than during subsequent shifting of the
boom member toward its upright position. The
same action takes place during lowering of the
boom member from its upper to its lower posi-
tlon. As will be hereinafter set forth in greater
detail, the boom member may be extended after
it is In its upright position to further elevate the
load.

The upper end of the tubular part 85 of the
extensible guide bar 64 is provided with oppo-
sitely extending trunnions 13 on which are
pivotally mounted links-74, as shown in Figures
2 and 8. The other ends of the links 74, are
secured by pins 1% to spaced pairs of flanges 16
extending leftwardly as viewed in Figure 2 from
the cleat 48. The links 74 serve to hold the boom
structure against unintended extension when the
boom member is displaced from its substantially
upright position. It will be seen in Figure 8 that
the effective lengths of the links 14 are equal
to the distance between the pivotal axis of the
seat 68 established by the pins 58 and the pivotal
connection of the fange 63 on the seat with the
extensible rod 58 of the control bar. Any ten-
dency of the piston end piston rod portions of
the boom structure to extend outwardly while
the boom member s in its horizontal and initially
elevated positlons tends also to disturb the
parellelogram geometry which the links 14 form
with the span between the pivots §8 and 11. Thus
the outward urge of the piston and piston rod
portion of the boom member tends to rotate the
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seat 86 In a counterclockwise directfon, as viewed
in Figure 8, about the pivot §9. Such turning
of the seat §6 about the pivot §9 is opposed by the
links 74 and guide bar which cannot be readily
moved from its relation with respect to the longi-
tudinal axis of the boom member while the boom
member is substantially displaced from its ver-
tical position.

It will be seen in Pigures 1 and 3 that when the
boom member is in its upright position it is
slightly displaced to the left of a true vertical
plane. This arrangement is provided to assure
downward rotation of the boom member in a
counterclockwise direction, as viewed in these
figures. It will also be noted that the guide mem-
ber €& is not exactly parallel to the boom mem-
ber in Figures 1 and 3. Such displacement from
a truly parallel relationship is accommodated by
the space shown in Figure B8 between the inner
and outer telescoping parts 69 and 6§, respec-
tively, of the guide bar 84 which provides free
action of the parts of the mechanism.

Each hoisting unit is provided with fluid pres-
sure actuating mechanism by which the boom
member is shifted bodily from its horizontal to
its vertical position and which also extends the
boom member axially to further elevate a load
supported on the seat 56. The actuating mecha-
nism which bodily shifts the boom members com-
prises a pair of cylinders 11 which, as shown in
Figures 2 and 7 are shiftably carried by a carriage
generally designated at 18. The carriage 18 has
8 main body portion 18 provided with trunnions
80 on which wheels 81 are journalled. The wheels
81 are received between the flanges (9 of the
track member (8 in the same maner as the
wheels 27 and 32 are engaged with the track
member {8. The body portion 19 of the carriage
18 is provided with spaced openings 82 in which
the cylinders 77 are received and these cylinders
may be welded or otherwise suitably secured to
the body member 79 of this carriage.

As shown in Figure 9 the left end of each cyl-
inder 17 is provided with a cap member 83 in
which is provided a gland generally da=signated
by the numeral 84 in which a piston rod 85 is
slidably received. Each piston rod 85 has a
piston 88 on its right end disposed in one of the
cylinders 171, respectively. Formed on the left
extremity of each cap 83 is a collar 81 which
surrounds the gland 84 and which is received in
a circular opening 88 of the body portion 28 of
the carriage 23. The collars 81 and cylinders to
which they are attached are fixed to the body
portion 28 of the carriage 23 by cet screws, one
of which is shown at 89 in Figure 9. The caps
83 are each provided with & fluid pressure pas-
sage 90 which communicates at one end with
the interior of one of the cylinders 11. The other
end of each passage is connected to one end of
a U-shaped conduit 91 of a fluid pressure supply
system hereinafter more fully deseribed.

The piston rods 88 extend leftwardly from the
carriage 23 thru registering apertures in the
body portion 24 of the front carriage 22 and in
a channel bar 92 which extends transversely be-
tween the ends of the parallel track members
1T to which they are attached by bolts 83. The
left end portions of the piston rods are threaded
and provided with nuts 94, one located on each
opposite side of the web of the channel bar
92, as shown in Figure 8. The nuts 94 clamp-
ingly hold the carriage 22 in fixed position
adjacent the channel bar 82 and also fix
the left ends of the piston rods 83 against
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movement. When fluia pressure is admitted to
left ends of the cylinders 11, the cylundaers and
the carriage 23 together with the right end of the
boom member are forced leftwardly as viewed in
Figure 2, the pistons and piston rods remaning
stationary. This action, as previously described,
shits the boom member from its horizontal to
its vertical position under the control ot the unks
81 whach contine the movement of the leit end
of the boomi member and seat 56 thereon to a
path which does not depart greatly from a ver-
tical course.

A helical spring 86 surrounds each of the piston
rods and extends from the rear carriage 23, left-
wardly as viewed in Figure 2, to a location spaced
substantially from the front carriage 22.  As the
cylinders 17 initially move toward the front car-
riage 22 the springs are also shifted in the same
direction until their left extremities engage the
body portion of the carriage 22. During the initial
shifting of the carriage which corresponds to
this initial shifting of the cylinders, the load is
elevated under a relatively unfavorable me-
chanical advantage. During further upward
movement of the boom member, the mechanical
advantage improves and it is during this stage
of the operation that the springs 96 are com-
pressed and loaded for the purpose of assisting
in the initial stages of the boom lowering opera-
tion.

While the mechanical advantage of the system
is lower when the boom member is in its lower-
most position than in any of its other positions,
it is improved considerably at the lowermost posi-
tion of the boom member because of the location
of axis of each trunnion 48, as shown in Fig.
3. The location of the axes of the trunnions 49
of each unit above the plane defined by the
pivotal axis of the lower ends of the links §1 and
the pivotal axis of the boomm member thereof as
when the boom member is in its lower position as
shown in Fig. 3, prevents unintended locking of
the boom member 34 and links 5 in an aligned
relationship and also provides a greater mechan-
ical advantage during initial lifting of the load.
Since the minimum mechanical advantage in the
leverage system embodied in the above described
hoisting apparatus occurs when the boom mem-
bers are in their lowermost positions, increasing
of the mechanical advantage at this end of the
range of movement significantly reduces the
maximum power requirements and size of the
driving mechanism.

The fluid pressure system by which the boom
is both shifted and extended comprises an au-
tomatic valve mechanism, generally designated
by the numeral 86 in Figure 2. This valve mecha-
nisin shown in detail in Figure 13, has an inlet
port 87 which is connected by a conduit 98 with
the U-shaped conduit 81 so as to simultaneously
supply fluid medium to both cylinders 17. The
automatic valve 96 has another port 99 which is
connected by a conduit 108 with a U-shaped con-
duit 101 having opposite end portions communi-
cating with the interior of the cylinders 34, re-
spectively, of the boom member at a location on

. the right side of the pistons 33 which are dis-
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posed in the cylinders, as shown in Figure 9.

The automatic valve 96 has an inlet port 102
which is connected by a conduit 103 with an out-
let port 108’ of the manual control valve 4. This
conduit includes a flexible hose section 104. The
manual control valve {4 is provided with an inlet
port 108 which is connected by a condult 108
with the outlet of a compressor generally des-
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ignated by the numeral {07. The compressor 101
has an inlet which is connected by a conduit (08
with a source or tank {08. The manual control
valve 14 also has an outlet port {10 which is con-
nected by a conduit (1 with the inlet of the tank
t09. A branch conduit {12 including a sectlion
of hose 143 connects the conduit ({1 with the au-
tomatic valve 86 for draining fiuid medium from
the latter in conveying it to the tank 109 for
the purpose hereinafter set forth.

The manual control valve i4 has a bore (i4
with which the ports (03’; 110 and 105 com-
municate. Shiftably mounted in the bore 114 is
a valve element 166 having spaced piston like
portions 118, 117 and |i8 which are so disposed
as to establish communication between the inlet
port 106 and the outlet port 110 when the valve
element |10 is disposed in the position shown in
Figure 14. The piston portions (16, 11T and 148
sealingly engage the wall of the bore ii4 and
when the valve element 115 is in the position
shown the piston portion 1171 blocks the flow of
fluid medium from the inlet port 105 to the outlet
port 183’. This setting of the valve element 11§
by-passes fluid pressure from the inlet port 108
thru the outlet port (10 and conduit |i{ and the
piston portion 117 blocks the reverse flow of fluid
pressure from the automatic valve mechanism
and port 103’. The valve element (16 may be
shifted in opposite directions from the position
shown in Figure 14 by a handle (19 pivotally at-
tached at 120 to the valve element §15. The
lower end of the handle |49 is swingably support-
ed by a link 12i which is pivotally attached at
one end at 122 to the casing of the manual con-
trol valve 14 and at its other end to the handle
119 at 123.

When the valve element 118 is shifted left-
wardly from the position shown in Figure 14 suf-
ficiently to bring the piston port (1T to the left
side of the outlet port (03’, communication is
established between the inlet port 105 and both
outlet ports 103‘ and 110 and thus fluid pressure
is exhausted from the conduit (03 and inlet port
102 of the automatic valve 86 and at the same
time the fluid pressure supplied by the com-
pressor 107 is by-passed thru the port 118 to the
tank (09. The outlet port 118 is of ample ca-
pacity to relieve the pressure from the auto-
matic valve 86 and at the same time accommo-
date the return to the tank of fluid medium sup-
plied by the compressor.

The automatic valve mechanism 96 includes
a valve casing 124 in which are formed upper
and lower parallel bores {25 and 126. The upper
bore 125 communicates with the outlet ports 87
and 99 and the lower bore 126 communicates with
the inlet port (02. Provided in a partition ele-
ment 127 which separates the bores 125 and 126
is a large passage 128 and a smaller passage 129
both of which connect the bores 125 and (26,
A valve member (29’ is shiftably mounted in
the upper bore 125 and provided with piston-like
vaive elements 130 and 181 which closely fit the
wall of the bore. The right end of the upper
bore 129 is closed by a threaded plug (82 against
which the valve member 129’ is yleldably held by
a spring 133 which bears between the piston-like
valve element 130 and a hollow cap {34 which is
threaded in the left end of. the bore §28.

A valve member 35 is shiftably mounted in
the lower bore 128 and provided with piston-like
valve elements 136 and 137 which closely fit the
wall of the bore. The valve member 138 is yield-
ably urged leftwardly, as viewed in Figure 13, by
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a spring 138 which bears between the valve ele-
ment (37 and a shoulder 138 formed within a
nipple 140 which is threaded in the right end of
the bore 126. The condult 112 is threaded in the
outer end of the nipple 146,

Provided on the left end of the valve member
135 is a stem {41 which is slidably received in
seallng engagement in the passage of a gland
element 142 threaded in the left end of the bore
126. The stem 141 of the valve member 138 is
connected by a coupling 143 with a rod 144 which
is axially shiftably mounted on the carriage 23,
as shown in Pigure 2. The automatic valve 86
is supported on a bracket (48, also shown in Fig-
ure 2, which is carried by one of the cylinders 11,
The rod 148 and automatic valve mechanism 96
with which it is associated shifts in unison with
the carriage 28 and the left end of the rod 144 i3
adapted to engage an abutment I4¢ mounted on
the front carriage 22 when the rear carriage 23
has been shifted leftwardly, as viewed in Figure
2, sufficiently to bring the boom member to its
upright position. Engagement of the rod (44
with the abutment 186 during the final stage of
upward shifting movement of the boom member
urges the valve member (38 rightwardly against
the action of the spring 138.

Operation of the valve mechanism, shown in
Figure 14, takes place in the following manner.
The manual control valve handle {19 is turned
in & clockwise direction to supply fluid medium
to the outlet port 103’ which passes thru the con-
duit (03 to the inlet (82 of the automatic valve.
With the valve member 128’ and 135 in the posi-
tion shown in Pigure 13, the fluid pressure medi-
um flows directly thru the passage 128, bore 128,
outlet port 81, conduit 98 and U-shaped conduit
81 to each of the cylinders 11. The fluld medium
continues to flow into the cylinders 17T until the
boom member has been shifted from its horizon-
tal to its vertical position. As the boom member
approaches its vertical position the valve element
135 is shifted rightwardly against the spring 138
by engagement of the rod 144 with the abutment
188. 'This action brings the piston-like valve ele-
ment 137 to the right side of the small passage
129. The pressure of the fluid medium admitted
thru the passage 128 to the bore 128 shifts the
valve member 1298’ leftwardly, as viewed in Figure
13, against the action of the spring 133 until the
valve-element 131 is entirely disposed on the left
side of the passage (28. The fluid pressure pre-
viously applied to the cylinders 71 is maintained
therein by the obstruction of the valve element
{31 to the reverse flow of fluid medium from the
outlet 47. When the valve member (33 i5 In its
left position fluid medium flows from the inlet
182 thru the bore 128, passages (28 and (28, bore
125, outlet 99, conduit 100 and U-shaped con-
duit 101 into the cylinders 34 of the boom mem-
ber thereby extending the boom member while
it is in its upright position. The valve mechanism
thus automatically supplies fluid medium to the
cylinders 84 until the boom member is in this
condition.

When it is desired to lower a vehicle or other
load supported on the upright extended boom
members of the pair of hoists, shown in Figure 1,
the manual control valve handles are shifted in
a counterclockwise direction to move the valve
member {18 leftwardly, as viewed in Figure 14,
until communication is established between the
ports 103°, 118 and 185. This exhauts fluid pres-
sure from the bore 126 of the automatic valve
86. The upper valve member 129’, however, is
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held in its left-hand position by the fluid pres-
sure on the right side of the valve element 131
while fluid pressure is exhausted from the cylin-
ders 34 thru the U-shaped conduit 04, conduit
108, port 99, bore (28, passages 128 and 139, bore
128, port 182 and conduit 103. This exhausting of
fluid medium from the cylinders 34 accommodates
contraction of the boom member which remains
fn its upright position until the piston and piston
rod portior:s of the boom member are fully con-
tracted. Pressure on the right side of the valve
element 181 is redrced sufficiently to al'ow the
spring 133 to shift the valve member 129 right-
wardly to the position shown in Figure 13. Fluid
pressure then flows from the cylinders 17 thru
the port 87, bore (2§, passaze 128, bore (28, out-
let 102 and conduit {03 to the tank 109, thereby
permitting the boom member to be shifted down-
wardly, initially by the combined action of the
load and sorings 85 and subsequently only by the
load, until the boom member reaches its hori-
zontal position. As the boom member departs
from its urright position, the rod 144 parts con-
tact with the abutment 148 and the spring 138
returns the valve member 85 to the position
shown in Figure 15. Thus the automatic valve
mechanism 96 automatically causes shifting of
the boom member from its upright to its hori-
gontal position after the boom member has been
fully contracted and prevents such shifting of
the boom member until it is fully contracted.

‘When the boom member is extended and in its
upright position the valve element 131 blocks the
return flow of fluld medium from the cylinders
71. Any small leak which might occur in the
portion of the fluid system which supplies fluid
medium from the source to the automatic valve
would merely cause the boom member to be
lowered in fits usual way. Contraction of the
boom member would take place before it shifted
from its vertical to its horizontal position for the
valve element (31 would remain in obstructing
relation to back flow of fluid medium from the
cylinders 17 until all pressure had been relieved
on the right side of the valve element (31.

A slow leak at the cylinders 17 or in the con-
duits leading from the automatic valve 98 would
result in a slight downward shifting of the boom
member while in its extended condition. How-
ever this slight movement would disengage the
end of the rod 144 from the abutment 46 gnd
allow the spring 138 to shift the lower valve mem-
ber 135 leftwardly, as viewed in Figure 15 and
permit free flow of fluld medium from the cylin-
ders 34 of the boom member, the fluid medium
would then be returned from the right end of the
bore 126 thru the passage of the nipple 140 and
thru the conduit 112 to the tank §08. This free
flow of fluid medium from the cylinders 34 would
result in contraction of the boom member at a
much faster rate than it was permitted to shift
toward its horizontal position and accordingly,
the boom member would be fully contracted long
before it rotated in an extended condition to a
dangerous position.

In the foregoing disclosure of the structure and
operation of the improved hoisting apparatus
it will be seen that provision is made for shifting
the load upwardly in a path which does not de-
part far from the vertical course, thus eliminat-
ing the necessity of providing adequate room to
accommodate swinging of the load about an axis.
The apparatus is also provided with springs for
urging the boom downwardly from its vertical
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movement when such movement tends to occur
at a slow rate. These springs are energized dur-
Ing the stage of upward movement when a
favorable mechanical advantage is present and
therefore provision of additional power over that
required during the initial shifting of the boom
member from its horizontal position is not re-
quired. Dependable self acting safeguard mecha-
nism is provided for preventing unintended ex-
tension of the boom member prior to movement
thereof to its upright position. A fluid pressure
system is provided for operating the hoist and
has a fully automatic valve mechanism which
assures contraction of the boom before it is
rotated downwardly under all conditions. This
valve mechanism salso automatically causes the
contraction and shifting and the extension and
shifting of the boom member {0 automatically oc-
cur In proper sequence.

Although but one specific embodiment of the
invention has been herein shown and described
it will be understood that various changes in the
details and construction thereof may be made
without departing from the spirit and scope of
my invention.

Iclaim:

1. Hoisting apparatus comprising a boom mem-
ber, a load receiving seat on one end portion of
said boom member, means shiftably and pivotally
supporting the opposite end of saild boom mem-
ber, means for holding said first mentioned means
against displacement from a horizontal plane, a
link member terminating at and pivotally con-
nected at one end only with said boom member
at a location between sald seat member and sup-
porting means, a fixed pivot member pivotally
supporting the other end of sald link member,
and mechanism for shifting said opposite end of
said boom member to move it from a generally
horizontal to a generally vertical position.

2. Holsting apparatus comprising a boom mem-
ber shiftable between generally horizontal and
vertical positlons, a load receiving seat on one
end portion of said boom member, a support
linearly shiftably and pivotally supporting the op-
posite end of sald boom member, a link member
pivotally attached to said boom member at a loca-
tion between said seat member and support and
extending away from said opposite end of sald
boom member when the latter is in its generally
horizontal position, a fixed pivot member pivotally
supporting the other end of sald link member,
and mechanism for shifting sald boom member
from its horizontal to tts vertical position includ-
ing an actuating element for urging said opposite
end of said boom member toward sald fixed pivot,
sald actuating element including power actuated
means mounted on sald support and extending
away from sald fixed pivot member so as to ac-
commodate movement of said opposite end of said
boom member into close proximity to sald fixed
pivot member.

3. Holsting apparatus comprising a boom mem-
ber shiftable between horizontal and vertical
positions, a load receiving seat on one end por-
tlon of said boom member, a support linearly
shiftably and pivotally supporting the opposite
end of sald boom member, a base structure shift-
ably receiving and cooperating with sald support
and including means for holding said support and
said opposite end of sald boom member against
movement in opposite directions transverse with
respect to the path of linear shifting movement of
sald support, a link member pivotally attached at

position during initial stage of its downward 75 one end to sald boom member at a location inter-
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mediate its end portions, a pivot fixed with re-
spect to sald base structure and pivotally support-
ing the other end of said link member, satd pivot
being spaced from sald first mentioned end of
said link member in a direction opposite from said
support, and actuating mechanism for shifting
suld support toward said fixed pivot to elevate said
boom member.

4. Hoisting apparatus comprising a boom mem-

ber including first and second relatively axially
extensible and contractable sections and means
for axially shiftably guiding and supporting said
first section on sald second section, a load receiv-
ing seat on one end of sald first section, means
shiftably and plvotally supporting the opposite
end of said second section, a link member piv-
otally connected at one end with said second sec-
tion of said boom member at a location spaced
from said supporting means, a pivot member plv-
otally supporting the other end of said link mem-
ber, mechanism for shifting said opposite end of
sald last mentioned boom section to move sald
boom member from a generally horizontal to a
generally vertical position, and mechanism for
relatively axially extending said boom member
sections.
. 5. Holsting apparatus comprising a boom mem-
ber including first and second relatively axially
extensible and contractable sections and com-
prising means for axially shiftably guiding and
supporting said first section on said second sec-
tion, a load receiving seat on one end of said first
section, a support linearly shiftably and pivotally
supporting the opposite end of said second section
of said boom member, a base structure shiftably
recelving and cooperating with said support for
holding it against movement in a direction trans-
verse to its path of linear shifting movement, a
link member attached at one end to said second
boom section at a location intermediate its end
portions,a pivot carried by said base structure and
pivotally supporting the other end of said link
member, sald pivot being spaced from said first
mentioned end of said link member in a direction
opposite from sald support, actuating mechanism
for shifting said support toward sald fixed pivot
to elevate sald boom member, and actuating
means for relatively axially extending said boom
sections.

6. Holisting apparatus comprising & boom mem-
ber, a load recelving seat on one end portion of
sald boom member, means shiftably supporting
sald boom member for combined pivotal and
translative movements between generally verti-
cal and generally horizontal positions, actuating
mechanism for shifting said boom member from
sald generally horizontal position to said gener-
ally vertical position, and energy accumulating
mechanism energizable only by the shifting of
said boom member from a position intermediate
its generally horizontal and generally vertical
positions to its generally vertical position for
urging said boom member toward its generally
horizontal position.

7. Hoisting apparatus comprising a boom
member, mechanism for shiftably supporting and
positively drivingly shifting said boom member
from an approximately horizontal to an approxi-
mately vertical position, said mechanism com-
prising a system of levers having a lower me-
chanical advantage during initial portions of its
stage of boom shifting movement from a hori-
zontal position than during subsequent portions
of such stage of movement and including power
actuating mechanism, and energy accumulating
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apparatus energizable by said mechanism only
during said subsequent portion of its boom shift-
ing movement for urging said boom member to-

- ward its generally vertical position.

8. Hoisting apparatus comprising a base struc-
ture, a boom member shiftable between general-

- ly horizontal and vertical positions, a load re-

celving seat on one end portion of sald hoom
member, means shiftably supporting said boom
member on sald base structure for combined
pivotal and longitudinally translative movements
relative to sald base structure, coacting elements
on said base structure and supporting means for
holding sald supporting means against vertical
displacement from said base structure said means
including a link member free from said load re-
ceiving seat and coacting only between said boom
member and said base structure for shifting said
end of said boom member and said load receiving
seat horizontally in a direction opposite to the
horizontal movement thereof resulting from
pivotal movement of said boom member to con-
fine the movement of sald load receiving seat to
an approximately vertical path.

9. Hoisting apparatus comprising a base struc-
ture, a boom member shiftable between general-
ly horizontal and vertical positions, a load re-
celving seat on one end portion of said boom and
means shiftably supporting said boom member
on said base structure for combined pivotal and
translative longitudinal movements relative to
sald base structure, coacting elements on said base
structure and said supporting means for holding
said supporting means against vertical displace-
ment from said base structure, said means includ-
ing a link member free from said load receiving
seat coacting between only said boom member and
said base structure for shifting said end of said
boom member and said load receiving seat
horizontally in a direction opposite to the hori-
zontal movement thereof resulting from pivotal
movement of said boom member to confine the
movement of said load receiving seat to an ap-
proximately vertical path, and power actuating
mechanism for shifting said boom member in a
path defined by sald supporting means from said
generally horizontal to said generally vertical
position, sald power actuating mechanism in-
cluding driving means spaced from between said
boom member and said link member.

10, Hoisting apparatus comprising a base struc-
ture, a boom member shiftable between general-
ly horizontal and vertical positions, a load re-
ceiving seat on one end portion of said boom
member and means shiftably supporting said
boom member on said base structure for com-
bined pivotal and translative movements rela-
tive to said base structure, said means including
a link member coacting between sald boom mem-
ber and sald base structure for shifting said end
of said boom member and sald load receiving
seat horizontally in a direction opposite to the
horizontal movement thereof resulting from
pivotal movement of said hoom member to con-
fine the movement of said load receiving seat to
an approximately vertical path, power actuat-
ing mechanism for shifting said boom member in
a path defined by sald supporting means from
said generally horizontal to said generally ver-
tical position and energy accumulating apparatus
energizable by shifting of said boom member to-
ward its generally vertical position for urging
said boom member toward its generally horizontal
position.

11. Hoisting apparatus comprising a base mem-
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ber, a boom member comprising spaced piston
and cylinder assemblies, means including a shift-
able pivot support shiftably mounting said boom
member on said base member for combined
pivotal and translative movements relative to
sald base member between substantially horizon-
tal and vertical positions, an article supporting
member carried by said piston members and lo-
cated at one end of said boom member, said
means including a link coacting between sald
boom and base member for shifting said end of
said boom member horizontally in a direction op-
posite to the horizontal component of the pivotal
movement of sald boom during raising and lower-
ing operations of saild boom member to re-
tain the path of movement of said end of said
boom member approximately vertical, mecha-
nism for shifting said boom member from its
horizontal to its vertical position to initially lift
an article on said article support to one elevation,
and means including conduits for supplying fluid
pressure to sald cylinders for extending said pis-
tons to lift said article to a higher elevation.

12. Hoisting apparatus comprising a base struc-
ture, a boom member comprising a piston and
cylinder member shiftable between generally
horizontal and generally vertical positions, a load
receiving seat on sald piston member located at
one end of said boom member, means for shift-

gbly supporting sald cylinder member on said :

base structure for combined pivotal and trans-
lative movements relative to sald base structure,
said means including a link member coacting be-
tween sald boom member and base structure for
shifting said load receiving seat horizontally dur-
ing pivotal movement of said boom member in a
direction opposite to the horizontal movement
thereof resulting from pivotal movement of said
boom member to conflne the movement of sald
load receiving seat to an approximately vertical
path, fluid pressure mechanism for shifting said
boom member from its horizontal to its vertical
position, and fluid pressure supply apparatus for
extending said piston relative to said cylinder
after said boom member is in its vertical position.

13. Hoisting apparatus comprising a base struc-
ture, a boom member comprising a piston and
cylinder member shiftable between generally
horizontal and generally vertical positions, a load
receiving seat on said piston member located at
one end of said boom member, means for shift-
ably supporting said cylinder member on said
base structure for combined pivotal and transla-
tive movements relative to said base structure,
sald means including a link member coacting
between sald boom member and base structure
for shifting said load receiving seat horizontally
during pivotal movement of said boom member
In a direction opposite to the horizonta] move-
ment thereof resulting from pivotal movement of
sald boom member to confine the movement of
said load receiving seat to an approximately ver-
tical path, fluid pressure mechanism for shifting
said boom member from its horizontal to its ver-
tical position, fluid pressure supply apparatus for
extending said piston relative to sald cylinder
after said boom member ig in its vertical posi-
tion, and a spring energizable by upward shift-
ing movement of said boom member for assisting
In returning it from its vertical to its horizon-
tal position.

14. Apparatus for hoisting a vehicle compris-
ing a base structure, a pair of hoisting units on
saild base structure, each of said hoisting units
including a boom member comprising a main
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section and a relatively extensible section, a seat
on the extensible section of each of said bhoom
members for receiving an end portion of a vehicle
respectively, means shiftably supporting the main
section of each of said boom members in-
cluding a pair of carriages mounted on sald base
structure, said means including members pivot-
ally connecting an end of each main section of
each boom member with one of said carriages
and a link swingably connecting an intermediate
portion of each of said main sections with one of
sald carriages, mechanism for shifting the car-
riage supported end of each of sald main sec-
tions toward the other carriage of each unit re-
spectively for moving said boom members from
generally horizontal to generally vertical posi-
tions to initially elevate sald vehicle approxi-
mately vertically, and apparatus for shifting said
extensible sections of said boom member axially
relative to the main sections thereof to further
elevate said boom members.

15. Apparatus for hoisting a vehicle compris-
ing a base structure, a pair of hoisting units on
said base structure, each of sald hoisting units
including a boom member comprising a main
section and a relatively extensible section, a seat
cn the extensible section of each of sald boom
members for receiving an end portion of 8 ve-
hicle respectively, means shiftably supporting
the main section of each of sald boom members
including a pair of carriages mounted on said
base structure, said means including members
pivotally connecting an end of each main sec-
tlon of each boom member with one of sald car-
riages and a link swingably connecting an in.
termediate portion of each of said main sections
with one of said carriages, mechanism including
& fluld pressure actuated device for shifting the
carriage support end of each of said main sec-
tions foward the other carriage of each unit re-
spectively for moving said boom members from
generally horizontal to generally vertical posi-
tions to Initially elevate said vehicle approxi-
mately vertically, said main and extensible sec-
tions of said boom members comprising telescop-
ing cylinder and piston elements respectively, and
fluid pressure supply apparatus for feeding fluid
pressure to each of sald cylinder elements to
shift said extensible sections axially of said main
sections in order to further elevate said boom
member,

16. Apparatus for hoisting a vehicle compris-
ing a base structure, a pair of hoisting units on
said base structure, each of said hoisting units in-
cluding a boom member comprising a main sec-
tion and a relatively extensible section, a seat on
the extensible section of each of said boom mem-
bers for recelving an end portion of a vehicle
respectively, means shiftably supporting the main
section of each of said boom members including
& pair of carriages mounted on said base struc-
ture, sald means including members pivotally
connecting an end of each main section of each
boom member with one of said carriages and a
link swingably connecting an intermediate por-
tion of each of said main sections with one of
said carriages, mechanism for shifting the car-
riage supported end of each of said main sec-
tions toward the other carriage of each unit re-
spectively for moving sald boom members from
generally horizontal to generally vertical posi.
tions to initially elevate said vehicle approximate-
ly vertically, said base structure including flanges
for holding said carriages agalnst vertical dis-
placement, and means fixing the link supporting
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carriage of one hoisting unit against horizon-
tal shifting movement relative to said base struc-
ture.

17. Hoisting apparatus comprising a shiftable
carriage, a boom member shiftable between gen-
erally horizontal and generally vertical positions
and comprising a main section pivotally mount-
ed on said carriage and a relatively axially ex-
tensible section carried by said main section, a
load receiving seat plvotally mounted on said ex-
tensible section and mechanism for holding said
seat in a predetermined position with respect to
a horizontal plane including a guide member ex-
tending along said main boom section having one
end pivotally mounted on said carriage in spaced
relation to the pivotal axis of said main boom
section and including a link swingably connect-
ing the opposite end of said guide member to said
main boom section, sald mechanism including a
rod member axially slidably engaged with said
guide member and pivotally attached to said seat
at a location spaced from its pivotal axis.

18. Hoisting apparatus comprising a shiftable
carriage, & boom member shiftable between gen-
erally horizontal and generally vertical positions
and comprising a main section pivotally mount-
ed on sald carrlage and a relatively axially ex-
tensible section carried by said main section, a
load receiving seat pivotally mounted on said ex-
tensible section and mechanism for holding said
seat in a predetermined position with respect to
a horizontal plane including a tubular member
extending along said main boom section having
an end pivotally mounted on said carriage in a
predetermined spaced relation to the pivotal axis
of sald main boom section ahd including a link
swingably connecting the opposite end of said
tubular member to said main boom section and
having an eftective length substantially equal to
sald predetermined distance, said mechanism in-
cluding a rod slidably guided in said tubular
member having an end pivotally attached to said
seat at a location spaced substantially said pre-
determined distance from its pivotal axis.

19. Hoisting apparatus comprising a shiftable
carriage, a boom member shiftable between gen-
erally horizontal and generally vertical positions
and comprising a main section pivotally mount-
ed on sald carriage and a relatively axially ex-
tensible section carried by said main section, a
load recelving seat pivotally mounted on said ex-
tensible section and mechanism for holding said
seat In a predetermined position with respect to
a horizontal plane including a tubular member
extending along said main boom section having
an end pivotally mounted on said carrlage in a-
predetermined spaced relation to the pivotal axis
of sald main boom section and including a link
swingably connecting the opposite end of said
tubular member to said main boom section and
having an effective length substantially equal to
said predetermined distance, said mechanism in-
cluding & rod slidably guided in said tubular
member having an end pivotally attached to said
seat at a location spaced substantially said pre-
determined distance from its pivotal axis, said
seat positioning mechanism being adapted to hold
said extensible boom section against unintended
extension when said boom member is out of its
generally vertical position.

20. Holsting apparatus including a base struc-
ture, a boom member shiftably supported on said
base structure for movement from a generally
horizontal to a generally vertical position, mecha-
nism for shifting said boom member from said
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horizontal to said vertical position, said boom
member comprising a tubular main section and
an extensible section axially slidably mounted in
sald main section and projecting from it, mecha-
nism for shifting said boom member from said
horizontal o sald vertical position, a seat pivot-
ally mounted on the outer end of said extensible
section, means for shifting said seat relative to
sald extensible section of said boom member dur-
ing shifting of the latter between said positions
including a guide member having a tubular part
extending substantially parallel to said boom
member and a substantially equal length link
member connecting the end portion of said guide
member to said main boom section, said guide
member also including an extensible part slid-
ably mounted in said tubular part of said guide
member and pivotally attached to said seat, the
pivotal axis of said seat and the pivotal con-
nection between sald seat and said extensible
part of sald guide member being so positioned
relative to each other when said boom member is
displaced from its generally vertical position as
to oppose unintended extension of said boom
member when it is displaced from its generally
vertical position, and means for extending said
extensible section of said boom member when
the latter is in its generally vertical position.

21. Hoisting apparatus comprising a base struc-
ture, a boom member having a load receiving
seat on one end, a carriage pivotally supporting
the other end of said boom member and shift-
ably mounted on said base structure, link means
pivotally connected with an intermediate portion
of said boom member and pivotally connected
with said base structure, and mechanism for
shifiing said boom member from a generally
horizontal to a generally vertical position com-
prising a shiftable cylinder member carried by
sald carriage and a piston member fixed with
respect to said base structure and slidably en-
gaged in said cylinder and comprising means for
supplying fluid pressure to said cylinder for
shifting said carriage.
- 22. In hoisting apparatus comprising a boom
membher having relatively extensible piston and
cylinder sections and shiftably mounted for
movement between generally horizontal and gen-
erally vertical positions and comprising a piston
and cylinder actuating unit for shifting said boom
member from its generally horizontal to its gen-
erally vertical position; a fluid pressure supply
system comprising an automatic valve having a
valve housing provided with a fluid pressure in-
let and first and second fluid pressure outlets,
said first outlet being connected to sald actuating
unit and sald second outlet being connected to
said cylinder section of said boom member, a first
valve element chamber in said housing, a first
valve element shiftably mounted in said first
chamber for selectively controlling the flow of
fluid pressure to said first and second outlets,
mesans yieldably holding said first valve element
in position to accommodate the flow of fluid pres-
sure to said actuating unit, a second valve cham-
ber in said housing communicating with said
fluid pressure inlet port and having large and
small ports communicating with sald first valve
element chamber, a second shiftable valve ele-
ment, in said second valve element chamber,
means yleldably holding said second valve ele-
ment in position to accommodate the flow of fluid
pressure through said large port to sald first
valve element chamber and first outlet and to

» ohstruct the flow of fluid pressure to sald small
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port, and means engageable by an element of said
hoisting apparatus when sald boom member
reaches its vertical position for shifting said se-
cond valve element to accommodate flow of fluid
pressure through said small port and into said
first valve element chamber for shifting said se-
cond valve element to a in which it ob-
structs reverse flow of fiuid pressure from said
first outlet and from said actuating untt and in
which it accommodates flow of fluld pressure
through said second outlet for extending said
boom section.

23. In hoisting apparatus comprising a boom
member having relatively extensible piston and
cylinder sections and shiftably mounted for
movement between generally horizontal and gen-
erally vertical positions and comprising a piston
and cylinder actuating unit for shifting said
boom member from its generally horizontal to
its generally vertical position; s fluld pressure
supply system comprising an sutomatic valve
having a valve housing provided with a fluld
pressure inlet and first and second fluid pressure
outlets, said first outlet belng connected to said
actuating unit an< said second outlet being con-
nected to said cylinder section of sald boom
member, valve elements shiftably mounted in
said housing for controlling the supply of fluid
pressure medium from said inlet to said out-
lets and adapted to obstruct the reverse flow
of fiuild medium from said outlets, and valve
actuating mechanism including members on onz
of said valve elements and boom member re-
spectively engageable oriy when said hoisting
apparatus is in its vertical position for shift-
ing the latter valve element to effect the supply
of fluld medium to said second outlet and cylinder
section only when said boom member is in its
vertical position.

24. In hoisting apparatus comprising a boom
member having relatively extensible piston and
cylinder sections and shiftably mounted for
movement between generally horizontal and gen-
erally vertical positions and comprising a piston
and cylinder actuating unit and means connect-
Ing it with said boom member for shifting said
boom member from its generally horizontal to its
generally vertical position; a fluid pressure sup-
ply system comprising an automatic valve having
a valve housing provided with a fluld pressure
inlet and first and second fluid pressure outlets,
said first outlet being connected to said actuating
unit and said second outlet being connected to
sald cylinder section of sald boom member, valve
elements shiftably mounted in said housing for
controlling the supply of fluld pressure medium
from said inlet to sald outlets and adapted to ob-
struct the reverse flow of fluld medium from said
outlets, and valve actuating mechanism inelud-
ing members on one of said valve elements and
hoisting apparatus respectively in engagement
when sald boom member is in vertical position
for conditioning said automatic valve to obstruct
reverse flow of fluid pressure medium from said
actuating unit while said boom member is in
extended condition.

25. In hoisting apparatus comprising a boom
member having relatively extensible piston and
cylinder sections and shiftably mounted for
movement between generally horizontal and gen-
erally vertical positions and comprising a piston
and cylinder actuating unit for shifting said
boom member from its generally horizontal to
its generally vertical position: a fluld pressure

supply system comprising an automatic valve 75
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having a valve housing provided with a fluid
pressure inlet and first and second fluld pres-
sure outlets, said first outlet being connected
to said actuating unit and said second outlet be-
ing connected to saild cylinder section of said
boom member, and valve mechanism shiftably
mounted in said housing including valve actuat-
ingmeamruponsivetomovementotaaldhoom
member to and away from its vertical position for
respectively automatically admitting fluid pres-
sure to sald second outlet and cylinder section
and accommodating the reverse flow of fluid
pressure medium therefrom.

28. In hoisting apparatus comprising a boom
member having relatively extensible piston and
cylinder sections and shiftably mounted for
movement between generally horizontal and gen-
erally vertical positions and comprising a piston
and cylinder actuating unit for shifting said
boom member from its generally horizontal to
its generally vertical position; a fluld pressure
supply system comprising an automatic valve
having a valve housing provided with a fluid
pressure inlef and first and second fluld pressure
outlets, sald first outlet being connected to sald
actuating unit and sald second outlet being con-
nected to sald cylinder section of sald boom mem-
ber, and valve mechanism shiftably mounted in
said housing including valve actuating means
responsive to movement of said boom member
to and away from its vertical position for respec-
tively automatically admitting fiuid pressure to
sald second outlet and cylinder section and ac-
commodating the reverse flow of fluld pressure
medium therefrom, said valve mechanism being
s0 constructed and arranged as to cause contrac-~
tion of said sections of sald boom member at a
faster rate than the rate of shifting of said boom
member from {ts vertical position toward its hori-
zontal position in the event of leakage of said flutd
pressure medium from said cylinder section or
from its supply from said second outlet.

27. In hoisting apparatus comprising a boom
member having relatively extensible piston and
cylinder sections and shiftably mounted for
movement between generally horizontal and gen-
erally vertical positions and comprising & piston
and cylinder actuating unit for shifting said
boom member from its generally horizontal to its
generally vertical position; a fluid pressure sup-
ply system comprising an automatic valve having
a valve housing provided with a fluid pressure
inlet and first and second fluld pressure outlets,
sudnrstounetbe!ngwnnectedtomdlemﬂng
unit and sald second outlet belng connected to
sald cylinder section of sald boom member, and
valve mechanism shiftably mounted in said
housing including valve actuating means re-
sponsive to movement of said boom member to
and away from its vertical position for respec-
tvely automatically admitting fluid pressure to
sald second outlet and cylinder section and ac-
commodating the reverse flow of fluld pressure
medium therefrom, said valve mechanism being
so constructed and arranged as to assure con-
traction of sald boom member before shifiing
thereof from its vertical position in the event of
leakage of fluid pressure medium between said
automatic valve and the source of fluld pressure
supply thereto.

28. Holsting apparatus including a support,
aboommﬂnbermountedonmdsupporttor
shifting movement between generally horizsontal
and generally vertical positions, means pivotally
connecting the lower end of sald boom member
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with said support, a lever pivotally connected at
its Jower end with said support, the lower ends of
sald boom member and lever being relatively
shiftable for accommodating ralsing and lower-
ing
intermediate portion of said boom member in the
direction of its upward movement for pivotally
connecting the upper end of said lever with sald
boom member about an axis spaced in all po-
sitions of said boom member a substantisl dis-
tance from the plane of the pivotal axes of the
lower ends of said boom member and lever for
providing a favorable mechanical advantage dur-
ing initial shifting movement of sald boom mem-
ber from its generally horizontal position, and
means for relatively shiftng said lower ends of

ofsaldbooxnmember.mzamapmdrroman 5
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sald boom member and lever to raise said boom
member.
DAVID A. WALLACE.
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It is hereby certified that error appears in the printed specification of the
above numbered patent requiring correction as follows -

Column 19, line 33, strike out “boom member” and insert instead hoisting
apparatus; lines 34 and 35, strike out “hoisting apparatus” and insert instead
boom member;

and that the said Letters Patent should be read as corrected above, so that the
same may conform to the record of the case in the Patent Office.
Signed and sealed this 4th day of March, A. D. 1952.
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THOMAS F. MURPHY,
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