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[57] ABSTRACT 
A portable, readily attachable and detachable, mobile 
materials handling device which is capable of being 
selectively connected at or near the extreme end of 
the boom of a crane, for example, a hydraulic crane, 
to provide the crane with a fork lifting capability. 
When suspended from the boom head of a crane, the 
device is free from engagement with any support 
member of the crane other than the boom head. The 
attachment comprises elevator means which include a 
fork lift carriage assembly capable of being raised and 
lowered in cooperation with a plurality of telescoping 
channel members by the operation of the load line of 
the crane to achieve the desired lifting functions at all 

positions accessible by the boom of the crane. Level 
ing means are provided for maintaining the orientation 
of the fork lift, for example, in a substantially horizon 
tal position, wherein the main frame of the elevator 
mechanism is maintained in a substantially vertical po 
sition. The leveling means comprise a pair of spaced 
leveling members de?ning gear racks which mate with 
similar drive pinions driven. by a power source con~ 
nected to the power system of the crane. The leveling 
members are secured to the elevator means so that, by 
operation of the drive pinions, the lower end of the el 
evator means may be advanced or retracted relative to 
the vertical by the tracking of the leveling members. 
The apparatus is arranged for convenient and rapid 
attachment to the crane, and the method of attach 
ment is disclosed wherein the load line of the crane is 
reeved about a plurality of guide members, to connect 
to the boom of the crane. When so positioned, the de 
vice is raised into a connecting alignment with attach 
ing pins on the boom head to be automatically secured 
thereabout with a locking member. The primary latch 
ing mechanism comprises the attaching pins on the 
boom of the crane which cooperate with cammed, 
generally U-shaped slots on plates secured to the de 
vice and further includes the locking members for en— 
veloping the attaching pins and being secured there 
about by a dog member. A secondary safety locking 
mechanism is disclosed comprising laterally actuatable 
pins in the plates on the device to be secured in mat 
ing recesses in the boom head by the operation of the 
secondary pin latching mechanism. The apparatus is 
characterized as being readily attached and detached 
from the boom of the crane and as being operable 
throughout the range of operation of the boom, for ex 
ample, 0° to 70° or more relative to a horizontal plane. 
Moreover, the load space above the fork lift is sub 
stantially free from interfering members to accommo 
date a wide variety of loads. 

In another embodiment, the leveling means comprises 
one or more hydraulically-actuated members, for 
example, hydraulic cylinders, connected either 
directly or through linking means to the elevator 
means for orienting the fork lift carriage assembly, 

25 Claims, 23 Drawing Figures 
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LIFTING ATTACHR/WNT FOR A 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This is a continuation-in-part application of the appli 
cant’s copending application Ser. No. 175,170, ?led 
Aug. 26, 1971, now US. Pat. No. 3,760,963, issued 
Sept. 25, 1973. 

BACKGROUND OF THE INVENTION 

This invention relates to an apparatus which provides 
a fork lift material handling capability to a crane. More 
particularly, this invention relates to a portable, mo 
bile, readily attachable and detachable fork lift attach 
ment for a crane, preferably a hydraulic crane. Still 
more particularly, this invention relates to a fork lift at— 
tachment for a crane which includes means for main 
taining the fork lift in a predetermined orientation 
throughout the entire range of operation of the crane. 
The art of material handling has produced a number 

of material handling devices both for general applica 
tion, such as a wide variety of types of cranes and 
ground-based fork lift devices, as well as devices for 
specialized applications. Such cranes, including hy 
draulic cranes, have been quite useful in a number of 
operations for transferring loads from a ?rst location to 
a second location, particularly where the locations are 
at substantially different heights. Another of the advan 
tages of cranes is that a crane may be effectively used 
in an area spaced above the load to be transported so 
that the floor space, for example, in a warehouse or in 
a storage area, can be more efficiently utilized. 
Aanother advantage of such cranes in material han 

dling is that the boom on the crane may be telescoped 
to lift loads from areas near the cab of the crane as well 

as areas remotely related to the cab. However, cranes 
have a disadvantage in material handling in that the 
goods to be removed from storage or placed in storage 
by, the crane generally must be banded together or oth— 
erwise wrapped and enveloped with cable or strapping 
to be secured to the hook of the crane. Such operations 
are generally time consuming and in the interest of 
greater ef?ciency, it would be desirable to be able to 
transport loads with a crane while avoiding the neces 
sity of banding or cabling the load. 
On the other hand, the art has produced a number of 

land based vehicles which include afork lift or platform 
assembly for lifting loads from the ground level to some 
minimal height relative to the ground, such as on the 
order of ten to twelve feet. Such fork lift trucks have 
substantial advantages in rapidly handling loads at the 
ground level, particularly loads which are palletized. 
However, a disadvantage of fork lift trucks is that the 
accessibility of the load is limited to spaces in which the 
vehicle can maneuver and such devices are not neces 

sarily the most efficient for transporting goods over 
long distances because of the transit time of the vehi' 
'cle. 

Thus, it is an aim in the art to provide a fork lift at 
tachment for a crane, particularly a hydraulic crane, to 
provide the same material handling capabilities as a 
fork lift or stacker truck while retaining the versatility 
of the crane. 

One such device has been disclosed in the patent to 
Hallsworth, U.S.. Pat. No. 3,033,401, issued May 8, 
1962 In the device there disclosed, a substantially verti 
cal mast is attached to the boom of a crane member at 
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1 ‘ point Skid-c tron: the end of the boom and 

a lower point on the mast is secured to a second point 
on the crane for stability. Such a connection restricts 
the range of operation of the device. Because of the 
particular arrangement, the lifting hook for raising the 
fork lift assembly is disposed above the tines of the fork 
and thus limits the height of the materials which may 
be handled. Accordingly, it is an aim in this art to pro 
vide a fork lift attachment for use with a crane, which 
is secured to the crane only at the point of attachment 
so that the entire arcuate range of the boom of the 
crane may be used. It is an additional aim in the art in 
connection with such devices to maintain, insofar as 
possible, the area above the tines of the fork lift device 
free from interference to accommodate relatively high 
loads. 
A similar fork lift attachment is disclosed in the U.S.. 

Pat. to McCune, No. 2,941,685, issued June 21, 1960. 
Other devices are known to the art which use porta 

ble mast assemblies which are intended to be used on 
a ground surface and in which the lifting member is 
controlled by the load line of a crane. However, such 
devices have a distinct lack of the versatility of the por 
table fork lift attachment of this invention which may 
be utilized on the extreme end of the boom of a crane 
and in positions which are free from ground support or 
other stabilizing connection to the crane. 

It has been a substantial problem in the implementa 
tion of a device designed to achieve the aims set forth 
above to provide a mechanism for maintaining the load 
in a level position or in any other desired orientation, 
throughout the range of the boom relative to the hori 
zontal, for example‘, from 0 to ‘70°, or even more. Ac 
cordingly, it is a constaint on the development of such 
devices in order to utilize fully the capabilities of the 
crane to provide means for leveling the load over the 
entire range of the crane. For example, the Hallsworth 
device discloses the use of a limited leveling capability, 
but such leveling is not available for a very wide range 
of use for the crane. Still further, it would be desirable 
in the development of such devices to minimize the 
number of connections to the crane and the points of 
attachment. Accordingly, it is an aim of this invention 
to provide a fork lift attachment for a crane which may 
be secured near the end of a boom and be utilized free 
from additional connections to the crane and from 
ground support so as to be a portable, mobile device 

‘' tail, P311‘... 

and to provide means for leveling the load over the en 
tire range of operation of the boom of the crane. 

It is an additional object of this invention to provide 
a fork lift attachment for a crane in which the elevator 
lift mechanism is operable utilizing the load line of the 
crane. 

It is an additional object of this invention to provide 
a portable fork lift attachment for use with the crane i‘ 
which is readily connected and disconnected from the 

' crane so that the crane may be used for other purposes 

60 
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when the fork lift capability is not needed. 
It is a further object to this invention to provide a 

fork lift attachment for a crane: which minimizes the 
mechanical, electrical or hydraulic connections neces 
sary to accommodate the device: to the crane. 

It is an additional object of this invention to provide 
means for leveling the load throughout the range of 
throw of the boom of the crane, and to provide such a 
leveling capability which may be automatically con 
trolled. 
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It is an additional object of this invention to provide 
a device of the type described which may be stored on 
the ground or other convenient surface and readably 
attached and detached from the crane. 
These and other objects of the invention will become 

more apparent from the following written description 
of the invention taken in conjunction with the accom 
panying drawings. 

BRIEF SUMMARY OF THE INVENTION 

Directed to achieving the aims and objects set forth 
above, the apparatus according to the invention com 
prises a portable, mobile, readily attachable and de 
tachable, fork lift attachment for use in connection 
with a crane, for example, a hydraulic crane. The appa 
ratus comprises elevator means which include a plural 
ity of fork members which may be raised or lowered by 
the load lines of the crane to lift or lower loads disposed 
upon the fork members. The elevator means comprises 
a pair of main frame members, each of which is in a 
telescoping relationship with a second pair of frame 
members to extend the vertical height capabilities of 
the device. A latching arrangement is included as a part 
of the elevator mechanism to latch and store the inner 
telescoping members when the fork members are inter 
mediate the length of the main frame members. The 
latching arrangement is actuated by the descent of the 
fork lift carriage assembly to release a latch from a 
latching member and relatively immediately transfer it 
to a trip lug so that the inner telescoping members and 
the fork lift carriage‘ assembly may be lowered to a level 
beneath the extent of the main frame members. 
Leveling means are provided for leveling the load. 

The leveling means comprise a pair of spaced leveling 
members, each having one end thereof connected to 
the elevator means. The leveling mechanism includes 
a rack and pinion assembly wherein the drive pinions 
are driven .by a motor through a worm gear arrange 
ment to cause a pair of leveling rack members respec 
tively located on the leveling members to" advance or 
retreat'relative to the drive pinions thus to adjust the 
orientation of the elevator means. In this. manner, the 
elevator frame members may be maintained in a rela 
tively vertical position, or in any other desired orienta 
tion to maintain the load on the forks in a level, or sub 
stantially horizontal, position. 
Securing means are provided for securing the device 

to the head of the boom of the crane. The securing 
means include a pair of plates de?ning generally U 
shaped recesses to receive a pair of attaching members 
on the head of the crane. Secondary securing pins 
which are operable with a push rod arrangement are 
received in corresponding recesses in the head of the 
crane. Additional features of the invention whereby the 
apparatus may be readily connected and disconnected 
from the crane, and automatic leveling means for auto 
matically maintaining the elevator frame members in a 
relatively vertical position are disclosed in greater de 
tail. 

In another embodiment, the leveling means include 
one or more hydraulically-actuated members, for ex 
ample, hydraulic cylinders, connected either directly or 
through linking means to the elevator means for orient 
ing the fork lift carriage assembly. The linking means 
includes an idler member connected to the hydrauli 
cally extensible member of the cylinder and to the lev 
eling member which remains relatively ?xed. A linking 
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4 
member is also secured at one end to the connection of 
the extensible member and to the idler member and at 
the other end to the mast of the elevator means. In this 
embodiment, the elevator means is pivotable about the 
connection of the leveling member and the elevator 
masts to orient the fork lift in a predetermined orienta 
tion according to the aforementioned features of the 
invention. 

BRIEF DESCRIPTION OF THE DRAWINGS. 

In the drawings: 
FIG. 1 is a right side elevational view of the fork lift 

attachment according to the invention secured to the 
distal end of the boom on a crane; 
FIG. 2 is a front elevational view of the fork lift at 

tachment in the same position as that shown in FIG. 1; 
FIG. 3 is a cross sectional view taken along line 3-3 

of FIG. 1 showing the worm drive mechanism and 
worm driven gears in engagement with the racks on the 
spaced leveling members of the leveling mechanism; 
FIG. 4 is a right side elevational view similar to FIG. 

1 illustrating the fork lift attachment and the inner tele 
scoping frame members in their lowered position and 
wherein the fork lift attachment is substantially verti— 
cally oriented; 
FIG. 5 is a view taken along line 5—5 of FIG. 4 show 

ing the drive assembly for the leveling means; : 
FIG. 6 is a perspective view of the turnbuckle assem 

bly which includes an upper end rotatably secured to 
the pinion drive shaft and the lower end adapted to re 
ceive the tracking wheels for adjustably engaging the 
lower ends of the leveling members which respectively 
de?ne the gear rack; 

FIG. 7 is a partial cross sectional view taken along 
line 7—7 of FIG. 4 which illustrates the tracking wheels 
engaging the lower end of the member which de?nes 
the gear rack; 
FIG.'8 is a cross sectional view taken along line 8—8 

of FIG. 2 showing additional detail of the fork lift as 
sembly; 
FIGS. 9-11 together show the progressive unlatching 

and descent of the fork and fork carriage assembly and 
illustrate the manner by which the locked inner tele 
scopic member is caused to be released from the latch 
shaft by the latching hooks and secured to a trip shaft 
upon descent of the fork lift assembly below the extent 
of the main frame members; 
FIG. 12 is a left side elevational view of the fork lift 

apparatus according to the invention illustrating the au 
tomatic leveling feature and the signaling mechanism 
and further illustrating in phantom outline the forward 
and reverse leveling capabilities of the apparatus; 
FIG. 13 is a cross sectional view taken along line 

13-13 of FIG. 1 showing the detail of the indicator 
lights on the elevator main frame members; 
FIGS. 14—16 illustrate a sequence of steps for rais 

ing the apparatus of the invention from a ground level 
to secure the apparatus to the attaching pins on the 
boom of the crane by the use of the load line of the 

crane; 
FIG. 17 is a cross sectional view taken along line 

17—17 of FIG. 16 showing the apparatus of the inven 
tion relative to the boom of the crane prior to latching; 
FIG. 18 is a cross sectional view taken along the line 

18-—~18 of FIG. 1 showing the apparatus of the inven 
tion latched to the boom of the crane; 
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FIG. 19 is a partial perspective view of the apparatus 
of the invention engaged with the attaching pin on the 
end of the boom prior to the engagement of the second 
ary locking pins with the end of the boom; 
FIG. 20 is a partial perspective view of a portion of 

FIG. 19 after the secondary locking pins have been en 
gaged and a cotter pin has secured the secondary lock 
ing pin push rod mechanism; 
FIG. 21 is a partial side elevational view similar to 

FIG. 1 illustrating another embodiment wherein the 
leveling means includes a pair of hydraulically-actuated 
cylinders and linking means for orienting the elevator 
assembly; 
FIG. 22 is a partial front elevational view of the em 

bodiment of FIG. 21; and 
FIG. 23 is a partial side elevational view similar to 

FIG. 21 wherein the hydraulically-actuated cylinders 
are directly connected to the leveling members and to 
the elevator assembly. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

In FIG. 1, the fork lift attachment according to the 
invention, designated generally by the reference nu 
meral 22, is secured to the outer ends of an attaching 
pin 23 located at or near the distal end of the boom 24 
of the crane (not shown). The pin 23 is suitably se 
cured, as by welding, to the boom 24. The attachment 
22 is preferably used on the extreme end of the boom 
24 on a hydraulic crane, but may be used with other 
types of cranes as well, or in positions located inwardly 
from the end of the boom, if desired, although that po 
sition is less desirable than the end of the boom. The 
boom 24 constitutes the end boom section of the crane 
and may comprise a portion of a telescoping boom as 
sembly. 
The fork lift attachment 22 is mechanically operated 

by the conventional load line 26 of the crane in a man 
ner which will be discussed in greater detail. A junction 
boxr2w7 provides an electrical lead 28 which may in 
clude a connecting plug 29 for completing the sole 
electrical connection of the attachment 22 to the 
crane. Thus, one of the advantages of the attachment 
22 is that it may be used conveniently with existing 
cranes by simple inexpensive and convenient mechani 
cal and electrical connections to the crane. On the 
other hand, if a hydraulically operated attachment is 
preferred, a single connection to the hydraulic system 
of the crane to power the attachment will suffice. 
As shown in the drawings, the structural arrangement 

of the attachment 22 may be directly used without 
modi?cation on an existing crane. In other cases, the 
attaching pins 23 may be secured to the boom of the 
crane for the purpose illustrated, or other equivalent 
securing means may be used. , 

The attachment 22 generally comprises an elevator 
assembly, designated generally by the reference nu 
meral 30; leveling means, designated generally by the 

‘ reference numeral 31 for maintaining the elevator as 
sembly substantially vertically aligned throughout the 
range of operation of the boom 24, for example, from 
‘0 to about 70° relative to the horizontal; a source of 
power, designated generally by the reference numeral 
33 for operating the leveling means; and securing 
means, designated generally by the reference numeral 
34 for non-pivotably securing the fork lift attachment 
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6 
22 to the boom 24, while permitting the elevator as 
sembly to pivot for adjustment purposes. 
The elevator assembly 30 includes a plurality of fork 

members 35 laterally adjustably secured to a plate 
member 36 as will be hereinafter explained in greater 
detail. The fork members 35 may be raised and lowered 
to lift and lower a wide variety of loads, for example, 
palletized loads having a relatively substantial height as 
shown in phantom outline 32 in FIG. 4. It is another 
feature of the invention that the space above the tines 
37 of the fork members 35 is substantially free from in 
terference to accommodate high loads. The fork mem 
bers are secured to the plate members 316 by a spring 
loaded latch member 38. 
While fork members are generally referred to in this 

description, the elevator assembly may utilize platform 
lifts or other types of specialty lifts in place of the fork 
members. ,_ 

When a load, such as the load 32, is disposed on the 
tines 37 of the fork member .35 when the boom 24 is 
in its ?rst position, for example, substantially horizon‘ 
tal, and the boom 24 is raised, it is desirable to maintain 
the load in a substantially level position. Otherwise, 
there are substantial risks that the load will topple from 
the fork member 35 during transfer of the position of 
the boom 24. Accordingly, the leveling means 31 are 
operated, either manually, or automatically as will be 
explained in greater detail, to maintain the desired ori» - 
entation of the load. By way of example, it may be de 
sirable to orient the load slightly forward of the vertical 
axis for safety reasons and to maintain that orientation 
during movement of the boom. 
For electrically operated attachment, a motor 39 is 

electrically connected to the plug 29 and is located on 
a plate 40 disposed between a pair of ?xedly-spaced 
channel members 41 and 42. Preferably, a retractable 
spool 43 is provided to accommodate the electrical 
lead for reasons to be discussed in detail. The rotating 
shaft 44 of the motor 39 is connected to a worm drive 
assembly 45 mounted on the plate 40 for driving a pin 
ion drive shaft 4'7. A pair of drive pinions 49 and 50 are 
secured to the outer edges of the shaft 47 to coact with 
a complementary rack 51 in the leveling means. For a 
conventional motor, it has been found convenient to 
gear down the motor speed to the drive pinions on the 
order of 136:1 or 125:1 to level loads of relatively high 
weight. ' 

The leveling means 31 comprises a pair of spaced lev 
eling members 53 and 54, the upper portion of each of 
which de?ne a rack 51 for engaging the drive pinions 
49 and 50. It is a feature of the invention that the level 
ing means 31 comprises a portion of the attachment 22 
and is independent of the crane boom 24. 
The side of each of the spaced members 53 and 54 

opposite to the rack 51 de?nes an edge 56 for respec— 
tively receiving each of a pair of forward tracking rol 
lers 58. The rollers 58 de?ne a generally U-shaped re 
cess about the circumference thereof to track along the 
edge 56. Each of the spaced members 53 and 54 also 
define a surface 59 for receiving the outer circumferen 
tial edge of a rearward tracking roller 60. The tracking 
rollers 58 and 60 have their shafts 62 and 63 respec 
tively rotatably secured Within members 61 and 61a at 
the opposed lower edges of the generally A-shaped 
turnbuckle designated generally by the reference nu~ 
meral 64. The peak of the A-shaped turnbuckle assem~ 
bly 64 comprises a member 65 which is rotatably se 
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cured to the pinion drive shaft 47, as best seen in FIGS. 
1, 3, 6 and 7. 
As best seen in FIG. 6, the turnbuckle assembly com 

prises a pair of angled members 66 hinged to a central 
member 67 which is attached to the uppermember 65 
for accommodating the drive pinion axis. The inwardly 
turned portions of the angled members 66 are relatively 
adjustable to maintain the drive pinions 49 and 50 in 
engagement with their associated rack 51 and to main 
tain the pairs of tracking rollers 58 and 60 in their 
proper tracking relationship. A pair of internally 
threaded members 68 are respectively located on the 
upper surface of the inwardlyturned portions of the an 
gled members 66 and are oppositely threaded. Thus, by 
turning the member 69, the threaded member 69a 
causes the angled members to advance or retreat, as 
desired. 

In addition to its adjustment function, each turn 
buckle assemble also acts as a suspension arm for sus 

pending the leveling mechanism 31 from the pinion 
drive shaft 47. 
The actuation of the motor 39 in such a manner to 

cause the drive pinions 49 and 50 to rotate in a clock 
wise fashion (as viewed in FIG. 1) will cause the spaced 
leveling members 53 and 54 to move upwardly and to 
the left in FIG. 1. Since the members 53 and 54 are se 
cured at their lower ends by pins 67a to the lower edge 
of the main frame of the elevator assembly 30, the ele 
vator assembly will move towards the left in FIG. 1 be 
yond the vertical axis. On the contrary, counter clock 
wise rotation of the drive pinions 49 and 50 will cause 
the spaced leveling members 53 and 54 to advance to 
cause the elevator assembly 30 to advance forwardly of 
the vertical axis. It can be understood that by advanc 
ing or retracing the leveling members 53 and 54 in co 
operation with the movement of the boom 24, the ele 
vator assembly 30 may be maintained in a substantially 
vertical position or in any other orientation which is de 
sired by operation of the leveling means. 
As is best seen in FIG. 5, the lateral spacing between 

the spaced members 41 and 42 is preferably of a lesser 
extent than the lateral spacing between the spaced lev 
eling members 53 and 54 of the leveling means 31 so 
that for the length of the members 41 and 42 as shown, 
no interference between the respective pairs of spaced 
members exists for various positions of the drive pin 
ions 49 and 50 relative to the tack 51. Other suitable 
arrangements are also possible. Moreover, the leveling 
members 53 and 54 are free from intermediate support 
members to avoid interference with the members 41 
and 42, while pivotable about the pins 67. 
The elevator means 30 include a pair of spaced, gen 

erally inwardly facing U-shape main frame channels 70 
secured at their upper end by a cross member 71. A 
channel member 72 secured to the main frame chan 
nels 70 is adapted to receive a pin 73 for securing the 
ends of the members 41 and 42 to permit the pivoting 
of the elevator assembly 30 about the pin 73. It may be 
understood that, as the drive pinions 49 and 50 track 
on the racks 51 of the leveling members 53 and 54, the 
channels 41 and 42 remain ?xed relative to the boom 
head because of the securing means 34 so that the ele 
vator assembly 30 will pivot about pin 73 during level 
mg. 
The securing means 34 for securing the attachment 

22 to the end of the attaching pin 23 of the boom 24 
comprises a pair of end plates 75 respectively secured 
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at or near the ends of members 41 and 42 and sup 
ported at that position by a support member 76. The 
end plate 75 de?nes a generally U-shaped recess 77 
smoothly contoured at the upper portion thereof as in 
dicated generally by the reference numeral 78 so that 
the ends of the attaching pin 73 are readily cammed 
into the base of the U-shaped recess 77. 
A pair of rotatable locking members 80 are secured 

to the end plate 75 and pivot about the ends of the at 
taching pin 73 when the attachment 22 is in position. 
The locking members are secured in a locked position 
by locking dogs 81 which are spring biased as by leaf 
springs 82 tensioned by members 83 at the outer sur 
face of the end plates. The coaction of a locking mem» 
ber 80 with the ends of the attaching pin 73 and with 
a locking dog 81 will be described in greater detail in 
connection with FIGS. 19 and 20. 
The end plates 75 are adapted to receive respectively 

a pair of secondary safety locking pins 84 linearly actu 
atable, as will be explained in greater detail, by a pair 
of secondary rod and linking arrangements 85 which, 
when locked, are capable of respectively receiving a 
pair of cotter pins 86 intermediate the ?anges of the 
outwardly facing channel members 41 and 42. This ap 
paratus will also be described in greater detail in con 
nection with FIGS. 19 and 20. 
The elevator means 30 includes a second pair of gen 

erally inwardly-facing, U-shaped spaced channels 89 
which are capable of telescoping within the main frame 
channels 70 during the ascent and descent of the fork 
member 35. The fork lift plate 36 includes a pair of 
inner Webbed sections 90 which are secured, such as by 
pins 87 and 88 between the telescoping members 89. 
A ?rst pair of guide rollers 91 are rotatably secured 

to the outer ends of the pin 87, while a second pair of 
guide rollers 91a are rotatably secured to the ends bf 
the pin 88. The guide rollers 91 and 91a are capable of 
tracking upwardly and downwardly within the U 
shaped recesses of the inner telescoping channels 89 as 
the fork lift assembly is raised or lowered. 
The hook of the load line of the crane is preferably 

secured to a fastening member 94 secured about the 
pin 88. Thus, vthe action of the load line causes the plate 
36, the fork members 35, the webbed members 90, the 
pins 87 and 88, the guide rollers 91 and 91a and the fas 
tening member 94 to operate as a unitary carriage as 
sembly, designated generally by the reference numeral 
92. Preferably, the load line is secured'at or near the 
lower portion of the carriage assembly 92, such as at 
the pin 88 to gain the maximum height advantage 
through the use of the attachment relative to the head 
of the boom. It is thus an aspect of the invention that 
loads may be hoisted to a height greater than the height 
of the tip of the boom when the attachment 22 is posi 
tioned. 
FIG. 7 is a partial view taken along line 7—-7 of FIG. 

4 showing the cross-sectional detail of the leveling 
member 53 which de?nes the surface 56 for receiving 
the U-shaped circumferential recess of the forward 
tracking roller 58 and the surface 59 for receiving the 
planar circumferential surface of the rearward tracking 
roller 60. The roller 60 is rotatably secured by the pin 
63 in the member 61a in the turnbuckle assembly 64 
and a portion of the angled member 66 of the tum 
buckle assembly is shown. It can also be seen in FIG. 
7 that the upper surface of the leveling member 53 de 
?nes the rack 51 which engages, in this case, the drive 
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pinion 49. The terminal ends 74 of the pin 63 are cir 
cumferentially enlarged to retain the alignment of the 
assembly shown in FIG. 7. The construction of the for 
ward roller 58 about the pin 62 rotatably secured in the 
member 61 in the turnbuckle assembly is similar to that 
shown in FIG. 7. 
FIG. 8 shows a cross sectional detail of the carriage 

assembly in greater detail wherein the pin 88 is jour 
naled in a pair of guide rollers 91a which are capable 
of tracking within the channels de?ned by the telescop 
ing members 89 as explained above. Thus, when the 
carriage asembly 92 is raised further from the position 
shown in FIG. 1, the inner telescoping members 89 are 
at their furthermost upward extent and further raising 
of the carriage assembly 92 will cause the fork mem 
bers to travel upwardly supported within the members 
89 by the rollers 91 and 91a. A latching arrangement, 
designated generally by the reference numeral 95 se 
cures the inner telescoping members 89 in a latched 
position during further upward travel of the carriage 
assembly 92. Thus, FIGS. 9 through 11 illustrate the 
progressive unlatching and descent of the. elevator 
mechanism as the carriage assembly 92 is progressively 
lowered. 
FIG. 9 illustrates the condition wherein the inner 

telescoping members 89 are in their furthermost up 
ward extent within the main frame members 70. A pair 
of latching members 97 are pivotably secured about a 
pin 98 secured between the pair of inner telescoping 
members 89. A pair of plates 99 are spacedly secured 
to the outer edges of the main frame channels 70 and 
are inwardly directed for receiving respectively a pair 
of adjustable latching members 100. A latching pin 102 
is disposed between members 100. 
A pair of adjusting members 101 are secured to the 

respective outer surfaces of the main frame members 
70 and de?ne threaded bores for respectively receiving 
the adjusting nuts 103. The adjusting nuts 103 adjust 
ably locate the position of the latching pin 102 by piv 
oting the adjustable latching members 100 about the 
latching member retaining pins 104. A support member 
106 is secured to an outer surface of each of the latch 
ing members 97 so that the members 97 operate in tan‘ 
dem. 
When the carriage assembly 92 is positioned interme 

diate the length of the main frame 70, the latching 
member 97 is located as is shown in FIG. 9. 
A crescent-shaped detent 108 in the upper left por 

tion of the latching member 97 is secured on the latch 
ing pin 102. The arrangement secures the inner tele 
scoping members 89 to the main frame members 70 be 
cause the latching pin 102 is secured by the members 
99 and 100 to the main frame members 70 while the 
latching members 97 are secured to the inner telescop 
ing members 89 about the pin 98. Thus, in effect, the 
inner telescoping members are suspended on the latch 
ing pin 102 while the carriage assembly 92 is in the po 
sition shown in FIG. 9. 
As the carriage assembly is lowered, as best seen in 

FIG. 10, to about the lower end of the main frame 
members 70, the lower edge of the carriage assembly 
92 strikes the laterally extending transfer portions 110 
of the latching members 97. This contact causes the 
latching members 97 operating in tandem to pivot 
about the pin-98 and be released from the latching pin 
102 in such a manner that a second crescent-shaped 
detent 1 12 (on the side of the latching member 97 0p 
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posite the detent 108 which engages the locking pin 
102) is caused to be received upon the pin 88 on the 
carriage assembly 92. Upon further lowering of the car 
riage assembly 92 as seen in FIG. 11, the weight of the 
telescoping members 98 and the latching assembly 95 
are suspended upon the pin 88 for further descent. 
By the pivotal action of the latching members 97 

about the pivot pin 98, the weight of the inner telescop 
ing memebers 89 and the latching arrangement 95 are 
transferred from suspension on the latchng pin 102 to 
the pin 88 on the carriage assembly. The latching mem 
bers 97 remain in contact with the pin 88 for all descent 
of the carriage assembly 92 below the extent of the 
main frame members 70. 
When the carriage assembly ‘92 is raised, the support 

member 106 contacts pin 107 to cause the latching 
member to pivot about the pivot pin 98. This action re 
leases the detent 112 from contact with the pin 88 and 
causes the detent 108 to re-engage the latching pin 
102. 

The apparatus of the invention may include an elec 
trically operated automatic load leveling capability. 
The automatic leveling electrical assembly is desig 
nated generally by the reference numeral 150 and is en 
closed within a weathertight casing 151 disposed upon 
one side of the main frame 70 for operating a pair of 
indicating lamps 152 and 153 disposed on opposite 
sides of the main frame 70 on the elevator means. The 
electrical circuitry 150 includes a ?rst microswitch 155 
and a second microswitch 156 having mechanical arms 
157 and 158 respectively attached to the micro 
switches. A pendulum member 160 is pivotally secured 
for free rotation about the pin 161. When the elevator 
assembly 30' is substantially vertically oriented, a pen 
dulum bob 162 secured to the pendulum member 160 
is free from contact with either of the arms 157 and 158 
so that the microswitches are not actuated. In this situa 
tion, a green light, for example, may be indicated on 
the visual indicators 152 and 15.3 to represent that con 
dition. . 

As the elevator assembly 30 tends to locate forwardly 
of the vertical axis during the raising of the boom, for 
example, the pendulum bob 162 moves to the right in 
FIG. 12 to cause the arm 158 to actuate the micro 
switch 156. This condition will cause a second light, for 
example, a yellow light, on the visual indicators 152 
and 153 to be actuated to represent the situation that 
‘the load is beginning to locate forwardly of the vertical 
axis. Similarly, as the boom is lowered, for example, 
and the load tends to position rearwardly of the vertical 
axis, the pendulum bob 162 moves to its forward posi 
tion in FIG. 12 from its neutral position to actuate the 
microswitch 155 to actuate a third visual indicator on 
the indicators 152 and 153. Preferably, this indication 
is to indicate the danger of the load tipping from the 
tines 37 of the fork member .35 and this condition 
causes a red light on the indicators 152 and 153 to ?ash 
or otherwise appear. 

As may be seen in FIG. 13, the indicator lights are 
preferably located on opposite sides of the main frames 
70 so that the crane operator may view the indicators, 
or either of them, from his seat in the cab of the crane. 

structurally, the indicators are generally semi 
circularly shaped in cross section and comprise a pair 
of generally semicircular spacing members 164 and 
165 therewithin to divide the housing into three com 
partments for housing the various colored visual indica 
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tors described above. The semi-circularly shaped visual 
indicator is particularly advantageous in such a situa 
tion to permit the operator to view the indicators at any 
degree of the boom angle from 0 to about 70° relative 
to the horizontal. 
FIGS. 14 through 17 illustrate a sequence of steps for 

raising the apparatus 22 of the invention from the 
ground, or other convenient surface, designated by the 
reference numeral 200 to be secured and latched to the 
boom 24. In FIG. 14, the boom 24 of the crane has 
been spotted or located relative to the attachment 22. 
The load line 26 of the crane is reeved over a guide 
spool 201 rotatably-secured in the boom 24 and over 
a boom head guide spool 203 which is also rotatably se 
cured in the boom head. The load line is threaded be 
tween the members 41 and 42 about a connect/discon 
nect guide spool 204 rotatably secured between the 
members 41 and 42 on the apparatus 22 of the inven 
tion. The guide spool 204 is journaled about an axle 
206 secured between a pair of plates 207 respectively 
connected to the lower surfaces of the guide members 
41 and 42. 
Thereafter, the load line 24 is secured by its hook 

208 to an eyelet 209 secured to the boom 24 of the 
crane. The eyelet 209 may form part of a bracket se 
cured, for example, .by welding on the bottom of the 
boom 24 and which is sized to accommdate the hook 
208 to pivot freely within the eyelet 209. When thus se 
cured, the apparatus is capable of being raised from 
ground by the retraction of the load line 24 of the 
crane. 

As shown in FIG. 15, the retraction of the load line 
24 of the crane has caused the apparatus 22 to be lifted 
from the ground 200 by pivoting about the lower end 
of the elevator mechanism 30 and causing the distal 
ends of the leveling members 53 and 54 to be raised. 
As the apparatus 22 is raised, the U-shaped recesses 77 
on the end plates 75 are brought into substantially ver~ 
tical alignment with the attaching pin 23 on the boom 
24. 
The position of the connect/disconnect spool 204 is 

selected to cause the substantially vertical alignment of 
the U-shaped recess with the attaching pin as is shown 
in FIG. 17 when the apparatus 22 has been raised. The 
precise position of the spool 204 is determined by the 
position of the forward guide spool 203 on the boom 24 
and the position of the eyelet 209 as well as by the rela 
tive weighting of the components of the apparatus 22. 
In FIGS. 14-17, it will be noted that the locking mem 
ber 80 is in its open position for securing the attach 
ment 22 to the boom head 24. 
The positioning of the connect/disconnect spool 204 

is also selected to permit the apparatus 22 to be raised 
from the ground during the attaching process and thus 
attached at a point substantially above the ground sur 
face 200, because its position permits the apparatus to 
balance in mid-air with the desired alignment described 
above. 
Continued raising of the apparatus 22 by the load line 

24 causes the U-shaped recess 77 to envelop the at 
taching pins 23 and to cause the locking members 80 
to pivot about the attaching pins at the lowestmost por 
tion of the recess, as best seen in FIG. 19. The camming 
surfaces 77 and 78 assist the guidance of the apparatus 
22 onto the pin 23 during the attaching process. 
The view in FIGS. 17 and 19 illustrates the position 

of the secondary locking pin 84 aligned with the open 
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ings 211 in the end plates 75. The push rod linkage, 
generally designated by the reference numeral 85 in 
FIG. 1, comprises a ?rst member 213 passing through 
a pair of aligned recesses 214 in the channel 41 and ter 
minating in its upper end in a bifurcated section for re 
ceiving a ?ange on a second member 216. The second 
member is connected to a third member 217 pivoted 
about an axle 218. Thus, when the member 213 is 
raised upwardly, the secondary locking pin 84 is in 
serted in the opening 211 and effectively spring-biased 
therein. 

In FIG. 20, the locking dog 81 has engaged with a’ 
locking surface 220 to secure the locking member 80. 
Additionally, the secondary push rod mechanism 85 
has been uplifted so that the recesses 222 in the ?rst 
member 213 thereof are located between the webs of 
the channel 41 for receiving ‘the cotter pin 223. Thus, 
in its fully latched position, the primary latching mech» 
anism comprising the locking member 80 and the lock 
ing dog 81 is located in the slot 220 to secure the lock 
ing member 80 in position. As a secondary safety fea 
ture, the secondary locking pins 84 have been recessed . 
in the openings 211 and the member 213 is secured by 
cotter pin 223 to maintain the pins 84 in place. 
After the apparatus 22 has been secured to the boom 

as described in connection with FIGS. 14 through 17, 
I9 and 20, the operator will release the tension on the 
load line so that the hooks 208 may be removed from 
the eyelet 209. Thereupon, the slack in the load line 
will be taken up to secure at the eyelet 226 with a per 
manent cable for the fork lift assembly. If desired, a 
?xed line cable may be maintained on the elevator as 
sembly, for ease of connection to the hook on the load 
line 24, or the load line may be directly connected to 
the pin 88. .~-' 

In order toaccommodate substantial reaches of the 
boom 24, it may be desirable for the electrical connec 
tion to the crane to be disposed about a retractable 
spool 43 which may be located either on the device it— 
self as shown in FIG. 1 or on the boom of the crane. 

When located as shown in FIG. 1, the cable may be 
taken in or played out for all'ranges of throw of the 
boom 24. The use of a retractable spool is particularly 
advantageous, for example, when-the boom is oriented 
at about 70 degrees with respect to the horizontal and 
the drive pinions 49 and '50 have tracked down the 
racks 51 to the point nearest the fork lift assembly to 
maintain the fork members 35 in a substantially level 
position. In this extreme position, or in vthe opposite ex 
treme position, the use of such spool is advantageous 
to accommodate the electrical connection to the crane. 

Preferably the load line 26 on the crane is reeved 
about a guide member 230‘in the elevator means 230 
secured to the cross member 71 so that the load line is 
substantially vertically oriented above the fastening 
member 94 for efficient raising and lowering of the car 
riage seembly. ' 

The source of power for the leveling means may be 
radio-controlled or otherwise remotely controlled from 
the ground level or from any other convenient location. 
In this way, the leveling of the load is accomplished by 
signals from ‘the remote-operator. Moreover, the source 
of powermay be self-‘contained, as well, for example, 
comprising a self-contained steam unit or battery pow~ 
ered drive unit to operate the attachment as previously 
described. ' ‘ Y‘ I‘ ' ' ""11" '7 

l 
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The embodiment shown in FIGS. 21-23 is similar to 
the embodiments previously shown and described and 
differs therefrom in that the leveling means 31 include 
a pair of hydraulically-actuated members 301 secured 
at one of the ends thereof to the leveling members 302. 
‘The members 301, preferably hydraulic cylinders, are 
connected to a hydraulic power unit 303 through con— 
duits 304 for hydraulic ?uid connected respectively to 
the upper and lower ends of the members 301. 
The leveling members 302 are similar to the leveling 

members previously described, but need not include 
the teeth and guide con?gurations earlier described. 
Rather, the members 302 may be channel members. 
As shown in FIG. 23, the extensible piston members 

306 of the cylinders 301 are connected directly to the 
mast members 70 by suitable pins 308. The other ends 
of the cylinders 301 are connected, by way of example, 
to pins 310' located at points intermediate the ends of 
the leveling members 302. The precise location of the 
pins 310 along the length of the leveling members 302 
is primarily a matter of choice governed by the engi 
neering needs of the particular embodiment. In opera 
tion, actuation of the cylinder 301 by the flow of hy~ 
draulic ?uid from the power means 303 causes the pis 
ton to pivot the mast members 70 about the pin 73 to 
orient the fork lift assembly as prevously described. 
Representative orientations of the mast are shown in 
phantom outline. 
The embodiment of FIGS. 21 and 22 operates simi 

larly to the embodiment of FIG. 23 but further includes 
linking means designated generally by the reference 
numeral 312. The linking means 312 include for each 
cylinder 301, an idler member 314 pivotably connected 
at one end to the leveling member 302 and at the other 
end to a connecting link 316. The connecting link 316 
is also connected to the extensible piston member 306 
and to an end of the linking members 318 which is con~ 
nected at its other end to the mast member 70 at pins 
308. Thus, actuation of the cylinder 301 causes the 
members 314 and 318 to pivot to orient the mast mem 
bers 70 and the fork lift assembly as previously de 
scribed. 
Either one or a plurality of such cylinders may be 

‘used in accordance with the teachings of the invention. 
The invention may be embodied in other speci?c 

forms without departing from its spirit or essential 
characteristics. The present embodiments are, there 
fore, to be considered in all respects as illustrative and 
not restrictive, the scope of the invention being indi— 
cated by the claims rather than by the foregoing de 
scription, and all changes which come within the mean 
ing and range of the equivalents of the claims are there 
fore intended to be embraced therein. 
What is claimed is: 
1. A materials handling apparatus capable of being 

readily selectively attached to and/or detached from a 
boom of a crane which includes a control line, in such 
a manner that the apparatus is mobile with said boom 
to provide a lift capability to the crane controlled by 
the control line, said apparatus being free from sup- ‘ 
portive engagement with any support member of the 
crane other than the free end of the boom and compris~ 
ing: 
elevator means, said elevator means including a car 

riage assembly for transferring said loads supported 
on said carriage assembly from a first location to a 
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second location displaced in height from said ?rst 
location by operation of said control line; 

leveling means for positively and mechanically selec 
tively orienting said elevator means relative to a 
predetermined axis independent of said boom to 
selectively orient said carriage assembly and any 
loads thereon, wherein said leveling means is char 
acterized as being operable while said ‘boom is mo 
bile, said leveling means being capable of selec 
tively orienting said carriage assembly and said 
loads substantially throughout the range of throw 
of the boom; 

power means on said apparatus for selectively actuat 
ing said leveling means and readily connectible to 
a power source on said crane; and 

securing means for securing said apparatus substan 
tially as a unit to the boom of the crane, said secur 
ing means serving to rigidly attach said apparatus 
at a single point to the free end of the boom and 
being the only means of supporting and securing 
the apparatus to the boom. 

2. The apparatus as set forth in claim 1 further in 
cluding electrical control means for actuating said 
power means to operate said leveling means to main 
tain said elevator means in a predetermined orienta‘ 
tion. ‘ 

3. The apparatus as set forth in claim 1 wherein said 
attachment includes connect/disconnect means for 
reeving said control line during the connection of the 
apparatus as a unit to the boom of the‘ crane in such a 
manner that said apparatus rises into a securing rela 
tionship with said boom. 1 

4. The apparatus as set forth in claim 2 wherein said 
elevator means includes a main frame member, said 
carriage assembly being transferable along said main 
frame member by the action of said control line.‘ 

5. The apparatus as set forth in claim 4 wherein said 
elevator means further includes a second frame mem 
ber in an extensible arrangement with said main frame, 
member, said carriage assembly also being transferable 
along said second frame member when said second 
frame member is extended relative to said main frame 
member. 7 

6. The apparatus as set forth in claim 5 wherein said 
elevator means further includes latching means for 
latching said second frame member to said main frame 
member when said carriage assembly is positioned ap 
proximately intermediate the length of the main frame 
member. 

7. The apparatus as set forth in claim 6 wherein said 
latching means effectively suspends said second frame 
member on said main frame member when said car 
riage assembly is positioned intermediate the length of 
the main frame member and effectively suspends said 
second frame member on said carriage assembly when 
said carriage assembly is located beyond the length of 
said main frame member and said second frame mem 
ber is extended relative thereto‘, said latching means 
‘being operative by the carriage assembly to transfer the 
suspension of said second frame member from said 
main frame member to said carriage assembly. 

8. The apparatus as set forth in claim 7 wherein said 
elevator means further includes. another main frame 
member ?xedly secured substantially parallel to said 
main frame member and another second frame mem 
ber in an extensible arrangement with said another 
main frame member ?xedly secured substantially paral- I 
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lel to said second frame member, said carriage assem 
bly being transferable between the respective pairs of 
main frame members and the second frame members 
when extended. 

9. The apparatus as set forth in claim 8 wherein said 
carriage assembly comprises a plate member including 
a Web for receiving a pair of pin members, guide rollers 
secured to said pin members and trackable along said 
pair of second frame members and a fork member se 
cured to said plate member. 

10. The apparatus as set forth in claim 8 wherein said 
latching means includes a latching member, a latching 
pin, means for securing said latching pin relative to said 
pair of main frame members, a pivot member secured 
relative to said pair of second extensible frame mem 
bers, said latching member including a ?rst detent for 
connecting said latching member to said latching pin, 
a second detent for connecting said latching member to 
a pin member on said carriage assembly, and means for 
pivoting said latching member about said pivot member 
upon contact by said carriage assembly. 

11. The apparatus as set forth in claim 1 wherein said 
leveling means includes a leveling member connected 
to said elevator means and driven by said power means 
to maintain said elevator means in a predetermined ori 
entation. , 

12. The apparatus as set forth in claim 22 wherein 
said leveling member de?nes a gear rack and at least a 
tracking. surface, and said leveling means includes a 
drive pinion engaged with said rack and driven by said 
power means, and at least a tracking member engaged 
with said tracking surface. 

13. The apparatus as set forth in claim 12 wherein 
said leveling member further de?nes another tracking 
surface and said leveling means includes another track 
ing member engaged with said another tracking sur 
face. 

14. The apparatus as set forth in claim 13 wherein 
said leveling means further includes another leveling 
member ?xedly spaced from said leveling member and 
substantially parallel thereto, said another leveling 
member de?ning another gear rack engaged with an 
other drive pinion driven by said power means and a 
pair of tracking surfaces, said leveling means including 
another pair of tracking members, said another pair of 
tracking members being engaged with said pair of 
tracking surfaces on said another leveling member. 

15. The apparatus as set forth in claim 14 wherein 
each of said pairs of tracking members is adjustably se 
cured relative to the common axis of the pair of drive 
pinions by an adjustable generally A-shaped turnbuckle 
assembly. 

16. The apparatus as set forth in claim 13 wherein 
said pair of tracking members are adjustably secured 
relative to the axis of the drive pinion by an adjustable 
generally A-shaped turnbuckle assembly. 

17. The apparatus as set forth in claim 1 wherein said 
power means is an electric motor connected to the 
electrical power supply of said crane. 

18. The apparatus as set forth in claim 17 wherein 
said power means includes a retractable spool to re 
trievably accommodate the electrical connection of 
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said motor to said electrical power supply of said crane 
during leveling of said elevator means. 

19. The apparatus as set forth in claim 1 wherein said 
securing means includes an attaching pin on the boom 
of the crane, a plate de?ning a generally U-shaped re 
cess for receiving said attaching pin, and locking means 
for locking said attaching pin in said U-shaped recess. 

20. The apparatus as set forth in claim 19 wherein 
said locking means is a locking member and said secur 
ing means further includes a spring-biased locking dog 
for securing said locking member. 

21. The apparatus as set forth in claim 19 wherein 
said securing means further includes a secondary lock 
ing pin for securing said plate to said boom in a non 
pivotal relationship. 

22. The apparatus as set forth in claim 1 wherein said 
leveling means includes a hydraulically-actuated mem 
ber for selectively orienting said carriage assembly and 
said power means includes a hydraulic power source. 
23. The apparatus as set forth in claim 22 wherein 

said leveling means includes a relatively ?xed member 
and said hydraulically-actuated member is connected 
to said elevator means and to said relatively ?xed mem 
ber. 
24. The apparatus as set forth in claim 22 wherein 

said leveling means further includes linking means con 
necting said hydraulically-actuated member and said 
carriage assembly so that said carriage assembly is 
pivotable about a ?xed point to maintain said predeter 
mined orientation. 
25. A materials handling apparatus capable of being 

’ readily selectively attached to and/or detached from a 
boom of a crane in such a manner that the apparatus 
is mobile with said boom to provide a lift capability to 
the crane, said apparatus being free from supportive 
engagement with any support member 'of the crane 
other than the free end of the boom and comprising: 

lift means, said lift means including a lift member, for 
receiving loads on said lift member; 

automatic leveling means for positively and mechani 
cally selectively orienting said lift means indepen 
dent of said boom to maintain said lift member and 
any loads thereon in about a predetermined orien 
tation, said leveling means being operable while 
said boom is mobile and in response to the position 
of either said boom or a selected portion of said ap 
paratus sensed by sensor means and further charac 
terized in that said leveling means automatically 
maintains the orientation of said lift‘ means and any 
loads thereon substantially throughout the range of 
throw of said boom; 

power means on said apparatus for selectively actuat 
ing said leveling means and readily connectible to 
a power source on said crane, said power means 

being responsive to said sensor means; and 
securing means for securing said apparatus substan 

tially as a unit to the boom of the crane, said secur 
ing means serving to rigidly attach said apparatus 
at a single point to the free end of the boom and 
being the only means for supporting and securing 
the apparatus to the boom. 

* * * * * 
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