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1. 

2,796,187 
MOBILE LOADING FORKLIFT MACHINE 

Antonio Lawrence:Girardi, Stockton, Calif. 
Application June 14, 1954, Serial No. 436,392 

1. Claim. (CI. 214-731) 

This invention relates to loading mechanism, and par 
ticularly to a mobile forklift for lifting and stacking 
boxes and the like. 

It is among the objects of this invention to provide a 
mobile lift adapted for operation in orchards, fields and 
vineyards, and operable for loading boxes onto trucks 
or platforms in high tiers. 
Another object is to provide a mobile forklift in which 

the lifting fork is movable transversely to deposit boxes 
in closely abutting stacks. 
A further object is to provide a forklift in which the 

fork may be tilted-slightly during the lifting operation to 
guard against inadvertent tumbling of stacked boxes from 
the fork. 

Another object is to provide a mobile forklift provided 
with a hold-down mechanism for clamping a load on the 
fork during movement from a loading to an unloading 
position. 

It is also an object of this invention to provide a mobile 
forklift provided with means actuated by hydraulic pres 
sure produced by the power plant of the vehicle and con 
trolled by the operator of the vehicle from the driver's 
Seat. 
The invention has other - objects and features of ad 

vantage, some of which with the foregoing will be ex 
plained in the following description of that form of the 
invention illustrated in the drawings. It is to be under 
stood that the invention is not limited to the embodi 
ment shown in the accompanying drawings as it may be 
embodied in other forms within the definition of the ap 
pended claim. 

in the drawings: 
Fig. 1 is a plan view of portions of a mobile fork lift 

embodying the present invention, parts being broken away, 
and parts being illustrated-in-diagrammatic form. 

iFig. 2 is a fragmental-perspective view of the forklift 
'guide and control-mechanism. 

'Fig. 3 is a fragmental front-elevational view of portions 
softhe lift mechanism of Figs. 1 and 2. 

sfig. 4 is a fragmental sectional view illustrating the 
mounting of the forklift-for-vertical-and-transverse move 
sment, the plane. of the section-being indicated by the line 
i-4. of Fig. 2.. 

'Fig. S is a sectional detail view, the plane of the sec 
tion being indicated by the line 5-5 of Fig. 4. 

Fig. 6 is a fragmental detail view illustrating a 4-wheel 
steering connection. 

Fig. 7 is a fragmental plane view illustrating the mount 
ing of the hold-down member. 

in terms of broad inclusion, the loading machine of 
the present invention comprises a power driven vehicle 
provided with hydraulic pressure means for actuating a 
fork lift mounted upon guides at one end of the vehicle. 
The guides are tiltable upon the frame of the vehicle, 
and are provided with extensible guides slidably tele 
scoping with the main body portions of the guides and 
extensible thereabove to provide a wide range of move 
ment of the fork lift. The fork lift is shiftable trans 
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2 
versely with respect to the vehicle to permit movement 
of a load laterally into close proximity with a previously 
stacked load. The forklift is moved vertically, laterally 
and pivotally by means of hydraulic pressure applied to 
pistons operably connected to the moving parts and 
controlled by valves accessible to an operator while seated 
in the driver's seat of the vehicle. Preferably the ve 
hicle is of the four-wheel type provided with four-wheel 
drive and four-wheel steering connections to facilitate 
operation over rough terrain, and to permit turning upon 
a very short radius. A hold-down member is provided 
for clamping a load-onto the forklift. during movement 
from a loading position to an unloading position. 

In terms of greater detail, the mobile fork lift of the 
present invention, in the embodiment selected for illus 
tration, comprises a vehicle having a frame designated in 
general by the numeral i supported by wheels 2, and 
having an internal combustion engine 3 mounted on the 
rearward end thereof. The engine 3 is preferably ar 
ranged to deliverpower to all four of the wheels 2 through 
suitable four-wheel drive connections of conventional 
form and arrangement. A hydraulic pump of any suit 
able size and construction is mounted upon the frame 1 
in association with the engine 3, and is operated thereby 
to provide hydraulic pressure for actuating moving parts 
of the lift mechanism. Since the drive mechanism and 
hydraulic pressure means of the device are well known, 
and the particular construction thereof does not form a 
part of the present invention, a detailed disclosure and 
description of the structure thereof is herein unnecessary 
and is omitted herefrom. 
Upon the forward end of the vehicle frame is secured 

a guide frame comprising a pair of upright channel mem 
bers 4 and a top cross piece 5. The guide frame is piv 
oted to the vehicle frame by mounting plates 6 engaging 
a shaft 7 extending transversely across the forward end 
of the frame 1. The guide frame is normally held in 
a substantially vertical position, and is arranged to be 
tilted about the shaft 7, to incline, its upper end slightly 
toward the rear, by means of a piston rod 8 actuated by 
hydraulic pressure introduced into a cylinder 9 through 
a suitable valve controlled connection i0. The cylinder 
7 is pivotally anchored to the frame by a pivot block 
li, as best indicated in Fig. 2 of the drawings. 
Slidably telescoping with the channel guide members 4 

are extensible guide members 12 of channel shaped cross 
section movable to extend upwardly from the top of the 

: guide frame. The upper ends of the extensible members 
B2 are connected by a yoke comprising a pair of arms 
i4 secured in transverse alignment to a mounting block 
16. Braces 17 incline from the block 16 to the tops 
of the channels 12. The arms are provided with bear 
ing portions at the outer ends thereof upon which are 
journaled sprockets 18. The block 16 is secured to the 
upper end of a piston rod 9 operating through the upper 
head of a vertically disposed cylinder 21. The piston 
rod 19 is arranged to move the extensible channels 12 
'upwardly from their normal position, telescoped within the 
channels 4, to extend upwardly therefrom to a desired 
height in response to hydraulic pressure operating through 
a suitable valve: controlled connection 22. 
A pair of cross guides 23 are mounted upon the guide 

members 4 and 2 by means of brackets 24 rigidly se 
cured to the cross guides adjacent the upright guides 4 
and 12. Each bracket 24 is provided with a pair of 
rollers 25 engaged between the inwardly disposed flanges 
of the channel members 2. Fittings connect the upper 
and lower brackets 25 associated with the corresponding 
guides so that the brackets with their rollers are joined 
to form a carriage movable vertically up and down along 
the upright guides. 
A pair of lifting fork members 27 are slidably mounted 
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upon the cross guides 23 by means of slide bearing arms 
28. The fork members 27 are provided with piston rods 
29 operating through opposite ends of a cylinder 3. The 
cylinder is provided with suitable connections 32 operable 
for directing hydraulic pressure into the cylinder for dis 
placing piston means connected to the rods within the 
cylinder, whereby the fork members may be shifted lat 
erally with respect to the upright guides at any position 
therealong. The fork members 27 are of approximately 
L-shape, with lower arms forwardly disposed to engage 
and support a load. 

Sprocket chains 33 extend over the sprockets 8 and 
are anchored at one end to the fork carriage formed by 
the cross guides 23, brackets 24 and rollers 25. At the 
other end, each chain is anchored to a cross bar 34 se 
cured to the upright guide channels 4 near their upper 
ends. 

Across the front end of the guide frame is mounted 
a guard frame 36 upon which is slidably mounted a hold 
down frame 37. A pressure cylinder 33 is mounted in 
spaced parallel relation to the cylinder 24; and a piston 
rod 39, connected to a piston within the cylinder, is ar 
ranged to move the hold-down frame into clamping en 
gagement with a load Supported upon the fork. The 
cylinder 38 and guard frame 36 are secured to and are 
movable with the upper cross guide 23. The hold-down 
frame is movable independently of the fork members into 
clamping engagement with a load supported by the fork 
members. After it has reached its clamping position the 
hold-down frame is movable with the fork members as 
they are raised and shifted to deposit a load upon a truck 
or platform. 

Controls for the hydraulic pressure directed to the cyl 
inders 9, 21, 31 and 38 are preferably mounted at a 
point accessible to the operator of the vehicle so that the 
fork may be operated to engage, clamp, tilt, elevate, shift 
laterally and finally deposit a load without need for the 
operator to descend from the driver's seat. Connections 
to the movable cylinders are of fiexible hose adapted 
to accommodate movement of the various cylinders 
through their full range of movement. 

In operation for loading lug boxes of fruit onto a 
truck for transportation from an orchard to a point of 
shipment or packing, loaded boxes are stacked, preferably 
upon pallet boards, at various points throughout the 
orchard. The vehicle is driven to advance the lift por 
tions of the lift forks 27 under a stacked pile of boxes. 
After the fork members have been properly positioned 
under the stacked boxes, the hold-down frame 37 is moved 
downwardly to clamp the boxes against the fork members. 
Hydraulic pressure is then applied through the cylinder 
21 to move the extensible guides 12 upwardly along the 
upright guides 4. As this movement is initiated, the pis 
ton rod 8 is moved to tilt the guide frame bodily about 
its pivot Support 7, so that gravity will tend to move the 
boxes against the guard frame 36. This action, coupled 
with the clamping action of the hold-down frame, pre 
vents the stacked boxes from tipping and tumbling from 
the fork as they are raised to a desired elevation and 
transported to an unloading station. 
As the extensible guide channels are moved upwardly 

through the upright guides 4, the chains 33 are moved 
over the sprockets 18 to raise the fork carriage and fork 
members upwardly. Thus, the ends of the chains which 
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are anchored to the cross piece 34, remain stationary and, 
as the sprockets are raised with the guide channels 12, 
the chain is drawn over the sprockets and the lift fork is 
progressively raised. 
The load is elevated sufficiently to clear ground ob 

structions as it is transported to a truck or platform onto 
which it is to be loaded. The fork is then elevated to 
whatever height is necessary to deposit the load upon the 
truck or platform. In practice, stacks of boxes, stacked 
five or more high, may be easily lifted and deposited upon 
a truck. When the desired elevation is reached, the fork 
1may be shifted laterally to deposit each stack flush against 
a previously deposited stack. This tends to stabilize the 
load upon a truck, and to utilize all available space. A 
second tier of stacks may then be deposited upon pre 
viously deposited stacks to load the truck to its maxi 
mum capacity. The upright guides may be quite high 
and the lifting action of the sprocket chains 33, operating 
over the sprockets 18, permits boxes to be readily stacked 
to a height of twelve feet or more. 
The steering mechanism, designated in general by the 

number 41, preferably actuates all four wheels of the 
vehicle. A hydraulic booster 42 may be provided to 
facilitate the steering, as indicated in Fig. 6 of the draw 
ingS. 
By employing four-wheel drive and four-wheel steer 

ing mechanism, the vehicle may be driven over plowed 
land between rows of trees, and may be turned upon the 
short radius necessary to advance from row to row across 
an orchard. The rearwardly tilted support and the clamp 
ing action of the hold-down frame permits the device to 
progress over broken surfaces without loss or injury to the 
load. Likewise, the hydraulic piston and chain lift and 
lateral shifting action permits boxes to be stacked closely 
and neatly to a greater height than has been practicable 
with forklift equipment heretofore available. The device, 
of course, is useful for many purposes other than field 
and orchard use; and the invention is in no way limited to 
that particular utility. 

Having thus described the invention, what I claim is: 
A loading machine comprising a power driven vehicle 

having four-wheel drive and four-wheel steering connec 
tions, a forklift mounted for vertical and transverse move 
ment relative to the vehicle, hydraulic pressure means for 
actuating the fork lift vertically and transversely relative 
to the vehicle, and hydraulically actuated means for clamp 
ing a load onto the fork during lifting movement thereof. 
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