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57) ABSTRACT 

Tailgate lift mechanism, embodying parallelogram 
type linkage, has a platform which is arranged to lift 
loads from ground level to the bed level of a truck 
body, and is also arranged to swing to vertical gate 
closing position. There is power-operated means for 
controlling the movement from ground level to bed 
level, and separate power-operated means for raising 
the platform to gate-closing position. The last power 
operated means includes linkage which is movable to 
an over-center closing position to provide a firm clo 
sure and to protect against accidental dropping of the 
gate. 

7 Claims, 6 Drawing Figures 
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TALGATE LIFT MECHANISM 

BACKGROUND OF THE INVENTION 

l, Field of the Invention 
The present invention is adapted for use in connec 

tion with truck bodies to assist in moving loads to and 
from bed level and to serve as a tailgate closure. 

2. Description of the Prior Art 
Tailgate lifts have heretofore been proposed in nu 

merous patents. In Size et al. U.S. Pat. No. 3,602,381 
a tailgate lift of the general type with which the present 
invention is concerned is disclosed. In this patent, how 
ever, the same power-operated means that moves the 
platform from ground level to bed level also serves to 
move the platform from bed level to gate-closing posi 
tion. With the structure of the Size patent, a latch is re 
lied upon to maintain the platform in gate-closing posi 
tion. This fails to prevent vibration during transit and 
also creates a dangerous situation in that, if the latch is 
released inadvertently, the tailgate will fall by gravity 
and may cause accidents. In addition, with the con 
struction of the Size patent, there is a complicated in 
terlock, embodying fine adjustments, which is intended 
to prevent inadvertent actuation of the mechanism to 
move the platform to or from tailgate-closing position. 
However, if such interlock is not properly adjusted, it 
is entirely possible that the gate may fall prematurely 
by gravity and cause an accident. 
There are other types of constructions wherein there 

are cam arrangements for controlling the movement to 
and from gate-closing position. These cams are compli 
cated and, if they are not installed properly, there are 
problems and danger. In addition, with constructions 
utilizing cams, the size of the gate platform is limited. 

SUMMARY OF THE INVENTION 

The present invention provides a novel tailgate lift 
mechanism embodying parallelogram-type linkage 
wherein there is power-operated means for moving the 
platform from ground level to bed level, and wherein 
there is separate and independent power-operated 
means coupled with a novel linkage arrangement for 
moving the platform from bed level to tailgate-closing 
position, the linkage being worked out in a novel way 
so that it moves to an over-center position when the 
gate is closed to cause a mechanical bind and positively 
prevent the platform from accidentally moving from 
the closed (transit) position to the open (use) position. 
The arrangement provides for full controlled power 
closing of the gate and opening only by using power to 
retract the linkage out of the over-center position. 
A general object of the invention is to provide an im 

proved tailgate lift wherein there is one power 
operated means for controlling the movement between 
ground level and bed level, and wherein there is a sec 
ond power-operated means for controlling movement 
from bed level to tailgate-closing position, the latter 
embodying linkage which moves to an over-center po 
sition when the gate is closed. 
A further object of the invention is to provide a tail 

gate lift as above described in which opening of the 
gate can only be accomplished by use of the gate 
controlling power means. 
A further object of the invention is to provide tailgate 

lift mechanism which eliminates the necessity of utiliz 
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2 
ing cams or interlocks to control the movement to and 
from tailgate-closing position. 
A more specific object of the invention is to provide 

a tailgate lift as above described wherein the power 
means for moving from bed level to tailgate-closing po 
sition includes a double-acting hydraulic cylinder, to 
gether with a linkage arrangement which moves to an 
over-center position when the gate is in closing posi 
tion, it being necessary to operate the hydraulic cylin 
der in order to move the gate to open position. 
Other objects of the invention are to provide a tail 

gate lift which is relatively simple and foolproof in op 
eration, which holds the gate firmly in closing position 
eliminating excessive movement, and insures against 
accidental dropping of the gate, and which can be em 
ployed with any size gate which is normally encoun 
tered. 
With the above and other objects in view, the inven 

tion consists of the improved tailgate lift mechanism 
and all of its parts and combinations, as set forth in the 
claims, and all equivalents thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side elevational view of the tailgate lift 
mechanism showing it associated with the rear end of 
a truck body bed, parts being broken away and shown 
in section, the full lines showing the parts in bed level 
position and the phantom lines showing the platform 
and its linkage in ground level position; 
FIG. 2 is a similar view showing the parts in gate 

closing position; 
FIG. 3 is a fragmentary perspective view looking 

principally from the rear of the vehicle while the parts 
are in the position which they assume when the plat 
form is at ground level; 

FIG. 4 is a fragmentary perspective view looking 
more directly from the rear; 
FIG. 5 is a perspective view looking principally at the 

opposite side of the mechanism from that shown in 
FIG. 3 to show the gate-closing cylinder and its associ 
ated mechanism; and 

FIG. 6 is a diagram to illustrate the positions of the 
linkage, showing the over-center sequence as the plat 
form goes into full closed position. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring more particularly to the drawings, the nu 
meral 20 designates a platform which serves to lift 
loads from ground level to the level of the vehicle bed 
19 as illustrated in FIG. 1, and which can also be swung 
upwardly to serve as a tailgate as in FIG. 2. The forward 
ends of the sides of the platform have depending ears 
21 which form parts of the parallelogram linkage and 
to which the ends of parallel arms 22 are connected as 
at 23. The other ends of the parallel arms are pivotally 
connected as at 24 to pivot links 25 which form a part 
of the parallelogram linkage and which are also pivoted 
as at 26 to brackets 27, the latter being welded rigidly 
to a supporting member 28. The member 28 is sup 
ported by the lower ends of side mounting plates 18, 
the latter being suitably mounted on the vehicle and/or 
bed. Also pivoted to the front end of the platform, one 
on each side, as at 29, is a pair of lift arms 30. The other 
ends of the lift arms 30 are pivoted to the brackets 27 
on pivots which are in axial alignment with the pivots 
26 for the pivot links 25. The parallel arms and lift arms 
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22 and 30 form portions of the parallel linkage mecha 
nism. A cross-member 31 rigidly connects forward por 
tions of the lift arms. Projecting from the cross-member 
in one direction are spaced ears 32 which carry a latch 
ing pin 33 which is adapted to be engaged by a pivoted 
latch 34 pivoted at its inner end as at 35, on spaced 
frame parts 36. 

Pivoted as at 37 between support 38 projecting from 
the frame members.36 is one end of a double-acting hy 
draulically actuated closing cylinder 39. The latter has 
an extensible piston rod 40 with an adjustable end 46 
which is pivotally connected as at 41 between one ex 
tension 42 of a bell crank. The latter is rigid with a 
cross-shaft 43. The other extension 44 of the bell crank 
is connected by an adjustable tie rod 45 with pivot link 
25. This pivot is designated 47 and the pivot connec 
tion with the bell crank lever is designated 48. 
The movement of the platform from ground level to 

bed level is under the control of a single acting or dou 
ble-acting hydraulic cylinder 49 which is pivoted at its 
upper end to the frame member 36, as at 50, and has 
an extensible rod 51 pivotally connected as at 52 be 
tween ears 53 which project from the cross-member 31 
as shown in FIGS. 2 and 3. 

Operation 
In operation, assuming that the platform 20 is in the 

broken line ground level position of FIG. 1, by retract 
ing the rod 51 of the cylinder 49, a load can be lifted 
to a convenient position for loading onto the floor 19 
of the truck body. As the platform approaches the floor 
or bed level position shown in full lines in FIG. 1, the 
pin 33 will snap into engagement with the latch 34 in 
the manner illustrated. To lower the platform, the latch 
34 must be released through any convenient control 
mechanism. Next, where the cylinder 49 is single 
acting, the retracting pressure on the cylinder 49 is re 
lieved, and the platform is permitted to lower by gravity 
from the full line position of FIG. 1 to the broken line 
position therein. If the cylinder 49 is double-acting, the 
platform may be powered down. 
After the truck has been loaded and it is desired to 

close the tailgate, the platform being at bed level, then 
the piston rod 40 of the cylinder 39 is retracted. This 
causes clockwise rotation of the bell crank levers 42-44 
from the position of FIG. 1 to the position of FIG. 2. 
During such movement the tie rods 45 push on the piv 
ots 47 of the pivot links 25 to push the parallel arms 22 
from the position shown in FIG. to the position shown 
in FIG. 2. During such movement, the upper ends of 
the arms exert pressure on the pivot points 23 to rotate 
the platform from the horizontal position of FIG. 1 to 
the vertical position of FIG. 2 about point 29, where it 
acts as a gate, closing the rear end of the truck body. 
As a principal feature of the present invention, when 

the gate 20 arrives at the vertical position of FIG. 2, the 
knee pivots 48 move just below the center line C of 
FIG. 6, which center line extends through the pivots 43 
and 47 to lock the parts in an over-center closing posi 
tion. This provides a firm closure and holds the plat 
form 20 against excessive movement when it is in gate 
closed position. In addition, and of major importance, 
is the fact that the over-center movement of the knee 
pivots 48 with respect to the center line C through the 
pivots 43 and 47 positively prevents accidental drop 
ping of the platform. Thus accidents are prevented. A 
suitable stop 60 is employed in combination with ad 
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4 
justable piston rod end 46 and adjustable tie rods 45 to 
prevent the linkage from going too far over center. In 
commercial practice, the linkage should go approxi 
mately 2 past center, which provides a rigid lock. 
The over-center locking feature is illustrated dia 

grammatically in FIG. 6 in somewhat exaggerated style. 
Here, position 1 shows the relative position of the criti 
cal parts before reaching center as the gate is being 
closed. Position 2 shows the three pivot points directly 
on center, and position 3 shows the over-center posi 
tion of pivot 48 with respect to the center line C. 
The platform can only be moved from the position of 

FIG. 2 by powering it down through operation of the 
hydraulic closing cylinder 39. This is accomplished by 
causing extension of the piston rod 40 which acts on 
the bell crank levers 42-44 to swing the bell cranks in 
a counterclockwise direction. At the start of this move 
ment the pivot points 48 are unlocked from their over 
center position, and continued movement causes con 
trolled opening of the gate under control of the hydrau 
lic cylinder 39, with return of the platform to bed level 
position. To lower the platform to ground level, the 
latch 34 is released from the pin 33 through any suit 
able control, and the platform is permitted to lower to 
ground level under the influence of gravity when the 
cylinder 49 is single-acting. If cylinder 49 is double 
acting, the platform may be powered down. 
From the above it is apparent that, with the improved 

construction, the necessity of using cams and compli 
cated interlocks is eliminated. It is also apparent that 
the over-center locking of the platform in tailgate 
closing position prevents vibration of the gate during 
transit, and also positively prevents the gate from fall 
ing prematurely and causing accidents. With the con 
struction of the present invention, there is full power 
closing from bed level to gate-closing position. 

In addition, the construction of the present invention 
provides for a slow gate-closing rate. This is advanta 
geous from the safety standpoint. Inasmuch as the 
opening of the gate must be performed hydraulically, 
the linkage of FIG. 5 will not retract from the over 
center position until the control valve for the hydraulic 
cylinder 39 is manipulated. Due to the fact that there 
are no cams required with the present construction, the 
features of the present invention may be readily used 
with large-sized platforms. 
Various changes and modifications may be made 

without departing from the spirit of the invention, and 
all of such changes are contemplated as may come 
within the scope of the claims. 
What we claim is: 
1. In a tailgate lift for vehicles of the type having a 

bed with a tailgate opening for receiving loads, in which 
said lift has a fixed frame, has a platform, has linkage 
for movably connecting said platform to said frame and 
has power-operated means for moving said platform 
from ground level to bed level, the improving compris 
ing: separate power-operated means on said frame for 
controlling movement of the platform from bed level to 
an upright tailgate-closing position, an element pivoted 
to said fixed frame, a fluid pressure operated ram hav 
ing one end pivotally connected to the fixed frame and 
having its other end pivotally connected to said pivoted 
element to swing the latter, and a connecting element 
pivoted at one end to said pivotal element and at its 
other end to said linkage, said connecting element hav 
ing an intermediate knee pivot which is movable over 
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center with respect to the pivotal connection for said 
pivoted element and with respect to the pivotal connec 
tion with said linkage. 

2. In a tailgate lift for vehicles of the type having a 
bed with a tailgate opening for receiving loads, in which 
said lift has a frame, has a platform, has linkage for 
movably connecting said platform to said frame and 
has power-operated means for moving said platform 
from ground level to bed level, the improvement com 
prising: separate power-operated means on said frame 
for controlling movement of the platform from bed 
level to an upright tailgate-closing position, said sepa 
rate power-operated means including a knee pivot 
movable to an over-center position when the platform 
is in upright position to mechanically lock the platform 
in said tailgate-closing position, said tailgate 
controlling linkage including a first element pivoted to 
the frame and having an extension, and a connecting 
element pivoted at one end to said extension to provide 
a knee action and at its other end to said linkage, and 
the knee action pivot being movable over center with 
respect to the pivotal connection for said element hav 
ing the extension and with respect to the pivotal con 
nection with said linkage. 

3. A tailgate lift as claimed in claim 2 in which the 
first pivoted element having an extension is a bell crank 
lever. 

4. A tailgate lift as claimed in claim 2 in which the 
power-operated means includes a fluid pressure oper 
ated ram connected to the frame, and in which the first 
pivoted element is a bell crank lever having one exten 
sion to which the ram is pivotally connected and having 
another extension which is pivotally connected to the 
connecting element. 

5. In a tailgate lift for vehicles of the type having a 
bed with a tailgate opening for receiving loads, in which 
said lift has a frame, has a platform, has linkage for 
movably connnecting said platform to said frame and 
has power-operated means for moving said platform 
from ground level to bed level, the improvement com 
prising: separate power-operated means on said frame 
for controlling movement of the platform from bed 
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6 
level to an upright tailgate-closing position, said sepa 
rate power-operated means including a knee pivot 
movable to an over-center position when the platform 
is in upright position to mechanically lock the platform 
in said tailgate-closing position, the separate power 
operated means comprising a fluid pressure operated 
ram, a bell crank lever pivoted to the lift frame and 
having one extension pivotally connected to the ram 
and having a second extension, a connecting rod pivot 
ally connected at one end to said second extension and 
at its other end to said linkage, the pivot which is con 
nected to the second extension being movable to an 
over-center position with respect to the pivot for the 
bell crank and with respect to the pivotal connection 
with the linkage when the platform is in upright posi 
tion to mechanically lock the platform in said tailgate 
closing position. 

6. A tailgate lift as claimed in claim 5 in which the 
bell crank lever includes a shaft pivotally connected to 
the frame, and in which said bell crank extensions are 
rigid with said shaft but spaced from each other axially 
of the shaft. 

7. In a tailgate lift for vehicles of the type having a 
bed with a tailgate opening for receiving loads, in which 
said lift has a frame, has a platform, has linkage for 
movably connecting said platform to said frame and 
has power-operated means for moving said platform 
from ground level to bed level, the improvement com 
prising: separate power-operated means on said frame 
for controlling movement of the platform from bed 
level to an upright tailgate-closing position, said sepa 
rate power-operated means comprising: a crank arm 
pivoted to the lift frame, means for causing pivotal 
movement of said crank arm, a connecting rod pivot 
ally connected at one end to said crank arm and at its 
other end to said linkage, the pivot which is connected 
to said crank arm being movable to an over-center po 
sition with respect to the pivot for the crank arm and 
with respect to the pivotal connection with the linkage 
when the platform is in an upright position to mechani 
cally lock the platform in said tailgate-closing position. 
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