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(57) Claim
1. In a tailgate assembly of a truck or the like in which

the tailgate is mounted for pivotal movement with rsspect to a
support frame between an open position in which the tailgate 1is
horizontally disposed and a closed position in which the tailgate is
an upricht position, thé improvement of a powered closure mechanism
for moving the tailgate from the opened position to the closed
position comprising;

a) first and second complimentary cam members adapted to
interact with one another such that longitudinal movement of said

first cam member causes rotational movement of said first cam member

Y

with respect to said second cam member, said cam members being
mounted for rotation of said first cam member about said first axis,

said first cam member being fast with respect to said tailgate and

GR}

said second cam member being fast with respect to said frame,
b) drive means mounted on said tailgate for driving said

first cam member longitudinally with respect && %&id second cam
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Mmember to cause rotation of said first cam member and thereby cause
rotation of said tailgate with respect to said frame between said

opened position and said closed position.




: % ‘ . AUSIKALIA
) . N * L3

(ORIGINAL)

FOR OFFICE USE:

Application Number: 6 7 g£79 /577 Class
Lodged: ’

Complete Specification Lodged:

PATENTS ACT 1952 Ve ] o
COMPLETE SPECIF IgA%éNZ% U 1

Accepted:
Published:
- Sungy
Priority: 10J 3951105 ST pu nard
Iopun  4pp Pue 64, Uon:y)c;
UI
] SI‘”BJUOQ JUQl Qb!‘gg(lssy[.u'p
L

Related Art: LL
o ". 12
TR
: L 4

I’Ja\ne. of Applicani(s): DIESEL EQUIPMENT LIMITED

Address of Applicant(s): 139 Laird Drive,

3 TORONTO, ONTARIO,
: CANADA, M4G 3V6,

L . te

T e
(Actual Inventor(s): RICHARD C. QOLINS
vetge g f

.::\gdr;ss for Service: Kelvin Lord & Co.,
IR 4 Douro Place,

WEST PERTH,
‘Western Australia 6005.

Complete Specification for the invention entitled: '

"TAILGATE CLOSURE MECHANISM"

LY

The following statement is a full description of this invention, including the best method of performing it known to me/us » ;
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This invention relates to tailgate assemblies for trﬁcks and
the like. 1In particular, this invention relates to tailgata
assemblies which have a powered mechanism for opening ana
closing the tailgate.

BACKGROUND OF THE INVENTION

Tailgates and particularly tailgates which are used as
lifting platforms for lifting a load to the level of the
floor of a truck are of a heavy construction and require the
exercise of considerable force in order to pivot the
tailgate from its horizontal opened position to its upright
closed position.

Torsion bars are commonly provided for the purposes of
assisting the manual opening and closing of the tailgate.

In order to ensure that the tailgate will remain in an
opened position in use the torsion bars do not have.
sufficient power to automatically pivot the.tailgate from
the horizontal position to the upright position.

Other power operated mechanisms have been proposed for use
in providing a positive drive for driving the tailgate
between its horizontal position and its vertical position
for opening and closing the tailgate. fhese mechanisms
have, however, been complex mechanisms which include a power
transmission mechanism which extends from the frame to the
platform and which afe easily damaged in use because of the
fact that they are exposed to the harsh environmentrin which
these vehicles are required to'operate.

SUMMARY OF INVENTION

According to one aspect of the present invention a power

closure mechanism for a tailgate of a truck or the like in
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_3_
which the tailgate is mounted for pivotal movement about a
first axis with respect to a support frame between an open
position in which the tailgate is horizontally disposed and
a closed position in which the tailgate is in an upright
position, comprising: a stationary member mounted on and
fast with respect to said frame, said stationary member
ha;ing a torsion axis aligned with said first axis; a driven
member mounted on said tailgate for movement therewith, said
driven member drivingly engaging said stationary member such
that movement of the driven member causes it to move with
respect to the stationary member which in turn causes the
tailgate to pivot with respect to the frame.
According to a further aspect of the present invention,
there is provided a powered closure mechanism for a tailgate
of a truck or the like in which the tailgate is mounted for
pivotal movement about a first axis with respect to a
support frame between an open position in which the tailgate
is horizontally disposed and a closed position in which the
tailgate is in an upright position comprising a shaft
mounted on and fast with respect to said frame, said shaft
having its axis aligned with said first %xis, a stationary
pinion mounted on and fast with respect to said shaft, a
reversible motor mounted on said tailgate for movement
therewith, said motor having a power output shaft, a power
output pinion mounted on said power output shaft for
rotation therewith, reduction gear means drivingly
connecting said power output pinion and said stationary

pinion such that operation of said motor to cause rotation

of said power output shaft in one direction will cause
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rotation of said tailgate in a first direction about said
first axis and operation of said motor to cause rotation of
said power output shaft in the other direction will cause
rotation of said tailgate in a second direction opposite to
said first direction to open or close said tailgate as
required in use.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be more clearly understood after
refereﬁce to the following detailed specification read in
conjunction with the drawings wherein;

Figure 1 is a pictorial view of an end of a truck showing
the manner in which a tailgate is mounted thereon for
movement between an opened position and a closed position

and a raised position and a lowered position.
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Fiqure 2 is a partially sectioned pictorial view of a
portion of the tailgate of Figure 1 shown in the upright position.

Figure 3 is a sectional view taken along the line 3-3 of

Figure 2.

Figure 4 is a view similar to Figure 3 showing the

tailgate in the opened horizontal position.

,

Figqure 5 is a partially sectioned view of a tailgate in

the upright position showing a power closure mechanism according

to a further embodiment.

Figure 6 is a diagram illustrating the power source and
control for operating the powered mechanism of Figas. 2 to 4.
With reference to Figure 1 of the drawings, the reference

««’ enumeral 10 refers generally to a tailgate assembly constructed in

e
o o N N . . ‘ .
*» seraccordance with an embodiment of the present invention which is

o 0

*s“ee'mounted at the rear end of a truck 12. The tailgate assembly

***includes a stationary frame 14 which consists of a pair of upright

o ©0@

L
evoa

guide rails J6. A pair of slide members 18 (Fig.2) are slidably

mounted in the upright guide rails 16. A flange 20 projects
¢ 'esoutwardly from each slide member 18 through the slot 22 which is

o €2

*e"se’Formed in the guide rail 16. Stub shafts 24a and 24b are mounted

,r,,pn opposit; flanges 20 and are secured against rotation with
respect to the flanges 20 by means of arms 26a and 26b
respectively to which the shafts are welded. The arms 26a and 26b

tesdte

:‘ ére secured to the flanges 20 by means of bolts 28.
t:‘

i

The tailgate is generally identified by the reference
numeral 30N. The tailgate 30 comprises a platform 32 which is

mounted on a support frame 34. A recess 36 is formed in the
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underside of the tailgate 30 to one side of a divider plate 38 and
a recess 40 is formed on the other side of the divider plate 38.
A powered closure mechanism generally identified by the reference
numeral 42 is located in the recess 36 and a torsion bar closure
assist device generally identified by the reference numeral 44 is
located in the recess 40. 3

The torsion bar assembly 44 is of a conventional
construction similar to that previously used in these
installations. One end of the torsion bar 200 is mounted in a
boss 202 which is mounted on the divider plate 38 and the other
end is mounted in the inner end of the stub shaft 24a. The
torsion bar 200 is twisted before mounting in the boss 202 and

L 1
.

:shaft 24a so _as to normally urge the tailgate toward the upright

.'w'position.

The powered closure mechanism 42 will now be described
‘with reference to Figures 2, 3 and 4 of the drawings.

The powered closure mechanism consists of a reciprocating
drive mechanism generally identified by the reference numeral 46

and a power transmission mechanism generally identified by the

-":-reference numeral 48. The reciprocating drive mechanism consists

c-c.c®f a double acting hydraulic cylinder 50 which has one end secured

with respect to the tailgate by means of a pivot pin 52 which is
mounted in brackets 54. A fixed displacement pump 56 (Fig.l) is

¢oesne

:, connected to an on/of.f two-way control valve 57 which is in turn

K :éonnected to the cylinder 50. A ram 64 projects from the cylinder
50 and can be driven axially to and fro by supplying hydraulic
fluid through one or other of the conduits 58 and 60. The ram 64

has a U-shaped coupling 62 at its outer end.



The power source for the cylinder 50 is the fixed
displacement pump 56 which is also used for raising and lowering
the tailgate. As shown diagrammatically in Fiqure 7, the pump 56
is connected to a sump 55 by means of a conduit 53. A conduit 51
connects the pump to a four-way valve 57 and conduits 58 and 60
connect the valve to the cylinder 50. A return conduit 49
connects the valve 57 to the sump 55.

The solenoid valve 57 is cperated by a tdggle switch 61
which has a toggle 63 which may be located in the neutral position
shown in solid lines in Figure 7 or either of the two operating
positions shown in broken lines. When the toggle 63 is in the
position shown in solid lines in Fiqure 7, the hydraulic fluid
delivered by the pump 56 is merely returned to the sump through

\X,the conduit 49. When the toggle 63 is displaced to one or other
:of the positions shown in broken lines, the hydraulic fluid is
.-'supplied to one or other of the conduits 58 or 60 so as to drive

the ram 64 in one direction or the other.

The power tranmission mechanism 48 consists of a first
cam member 66 and a second cam member 68. The first cam member 66

. is in the form of a square-shaped rod 70, the proximal end of
;-}hich is connected to the U-shaped end piece 62 by means of a pin

<« 1z

72. A cam follower 74 projects outwardly from the rod 70. The
'l"équare—shaped rod 70 is slidably mounted in a sguare-shaped
passage 76 which is formed in a bracket 78 which is welded to the
§§rame 34 and platform 32. This plate 78 acts as a retainer plate
,’(yhich prevents rotation of the square-shaped rod 66 relative to

the tailgate.



{ The second cam member 68 comprises a tubular member 80
which has a helical shaped cam track 82 opening through its wall.

The cam follower 74 projects through the cam track 82.

H As shown in Figures 3 and 4 of the drawings, a bearina

member 'in the form of an annular disk 84 is mounted on the
brackets 78 by means of mounting screws 86. The opened end 88 of
the tubular member 80 is mounted on the bearing disk 84 such that
the bearing 84 and the bracket 78 on which it is mounted are
rotatable with respect to the tubular member 80. The stub shaft
24b has its inner end mounted and held fast with respect to the
end wall 90 of the second cam member 68. A sleeve bearing 92
‘supports the frame 34 for rotation about the stub shaft 24b.

., In use when the tailgate is in the upright position

‘ 1i1lustrated in Figure 2 of the drawings and it is desired to lower
‘che tailgate, hydraulic fluid is supplied to the double acting

f ’ hydraulic cylinder 50 from the pump 56 through the conduit 58

¢ " thereby to cause the ram 64 to be retracted. This action of the

ram causes the first cam member 66 to move to the left from the

position shown in Figure 2 and this causes the‘cam follower 74 to
\;bove with réspect to the cam track 82. Because the tubular member
80 is held fast with respect to the frame 14, the first cam member

<"""56 is caused to rotate about the axis 100 of the tubular member

80. The axis 100 is axially‘aligned with the axis 102 of the stub

.. .shaft 24b. Rotation of the first cam member 66 causes rotation of
"' che bracket 78 which as previously indicated is secured to the
tailgate 30 witn the result that the tailgate 30 is caused to

rotate from its upright position to its horizontal position.

Nt s O A W AN W e A S e
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In order ko move the tailgate from the horizontal
position to the upright position, it is merely necessary to supply
the hydraulic fluid to the cylinder 50 through the conduit 60.
This causes the first cam member 66 to reciprocate in the opposite
direction to drive the cam follower 74 along the cam track 82
which in turn causes rotation of the first cam member 66 and
thereby rotation of the tailgate to the upright position-.

An important feature of this embodiment of the present
invention is the fact that the rate of angular displacement of the
tailqéte when moving to and fro between the horizontal position
and the upright position is controlled so that the tailgate will
not snap shut when it approches the upright position nor will it
fall open when it approaches the horizontal position. This is

[ 4

achieved by ensuring that the movement of the ram 64 is positively

[3

.+ controlled so that ‘it can only move in response to the supply of

hydraulic fluid to the hydraulic cylinder.

| In a typical tailgate construction, the tubular member 80

may have & diameker of 3" and the stroke of tHe ram 64 may be 6"

with the result thét the angle of inclination of the cam track
'Qith respect to the direction of movement of the cam follower is
of the order of about 23°. Because of this shallow incline, the
élosing torque which is applied to the tailgate through the
torsion bar assembly while assisting in the closing, is not
sufficient to drive the cam follower along the cam track to cause
the hovement of the tailgate to accelerate to slam cldsed.

Various modifications of the present invention will beA

apparent to those skilled in the art.



T v e

#

vet
,

One modification is illustrated in Figure 5 of the
drawings wherein like numerals are applied to like parts to those
appearing in Figures 1 to 4 of the drawings. 'In this embodiment,
the power source is a reversible electric motor 100 which is
located in recess 36 which forms a storage compartment on the
underside of the tailgate 30. The motor 100 is a ‘reversible
electric motor. A reducktion gearbox 103 is also mounted in the
recess 36. The reduction gearbox 103 has an enclosed chamber 104
formed therein. The gearbox 103 has oppositely disposed face
plates 106 and 108. The inner end of the stub shaft 24A extends
through the face plates 108 and 106 and has a stationary pinion
,110 mounted thereon. The stationary pinion 110 is keyed to the

stub shaft 24A. An idler shaft 112 is also mounted in the face

‘plates 106 and 108. A pinion 114 mounted on the shaft 112 is

meshed with the stationary pinion 110. A pinion 116 which:is fast
with respect to the pinion 1J4 is also mounted on the shaft 112.
The pinion 116 is meshed with the power output pinion 118 which is

mounted on the power output shaft 120 of the motor 100. The power

output shaft 120 is mounted for rotation in the face plates 104

“"and 106 and supported by suitable becarings. The power output

'gnr@inion 118 is keyed to the power output shaft 120.

€

i

The electrical power is supplied to the motor 110 through
a cable 122 which is connected to a gocket 124 mounted in the
‘%upport frame 34.

The power supply to the socket 114 may be from any DC
source such as the battery of the vehicle in which the tailgate is

installed. The power source may be supplied through & cable 130

- 10 -
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and a plug 132. Reversal of the direction of operation of the
motor may be achieved by reversing the manner in which the plug
132 is inserted into the socket 124. Suitable markings may be
provided on the plug 132 and socket 124 to indicate the manner in
which the plug should be inserted to effect raisina or lowering of
the tailgate. The socket 124 and plug 132 may be conventional
two-pin electrical plugs and sockets. A current sensing device
140 is provided in the line 142 which leads to the plug 132. The
current sensing device 140 serves to detect an overload in the
power supply to the motor and acis as a circuit breaker to stop
the motor when the overload is detected. Thus, when the tailgate
is fully open or fully closed, an overload condition will develop
and the overload will activate the sensing device 140 to stop the
Jpotor 100.

In use, the operator merely inserts the plug 132 in the

Tt

csocket 124 in the manner indicated for the purposes of rotating

 the platform to its horizontal position. Power is then supplied

+to the motor 100 to cause rotation of the power output shaft 120

in a first direction. Rotation of the shaft 120 causes rotation

.. of the pinions 118, 116 and 114. Eecause the pinion 110 is held

ifast with respect to the shaft 24A, the rotation of the pinion 114

cecr

4
(384
<

€

‘Qill result in movement of the gearbox 103 about the axis 102.
1

“ee In order to cause the platform 32 to pivot to its upright
position, it is merely necessary to relocate the plug 132 in the
spcket 124 so as to cause the motor 100 to operate to rotate the

power output shaft 120 in the opposite direction.



e e iy e

X XY

-

It will be understood that the proportion of the pinions
120, 114, 116, 118 are selected to provide a gear reduction
sufficient to ensure that the movement of the tailgate between its
upright position and its horizontal position will be timed to
provide for a gradual opening and closing at a speed which will not
represent a hazard to the operator while being sufficiently rapid to
avoid unnecessary delay in the operation of the tailgate.

These and other modifications of the present invention will

be apparent to those skilled in the art.

X
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The Claims defining the invention are as follows:
1. A powered closure mechanism for a *ailgate of a truck
or the like in which the tailgate is mounted for pivotal
movement about a first axis with respect to a support frame
between an open position in which the tailgate is
horizontall? disposed and a closed position in which the
tailgate is in an upright position comprising:
a) a shaft mounted on and fast with respect to said frame,
said shaft having its axis aligned with said first axis,
b) a stationary pinion mounted on and fast with respect to
said shaft,
c) a reversible motor mounted on said tailgate for
movement therewith, said motor having a power output shaft,
a power output pinion mounted on said power output shaft for
rotation therewith,
4d) reduction gear means drivingly connecting said power
output pinion and said stationary pinion such that operation
of said motor to cause roﬁation of said power output shaft
in one diiection will cause rotation of said tailgate in a
first direction about said first axis and operation of said
motor to cause rotation of said power odfput shaft in the
othef direction will cause rotation of said tailgate in a
sepdnd direction opposite to said first direction to open or
close said tailgate as regquired in use.

2. A powered closure mechanism as claimed in Claim 1,

~wherein a storage compartment‘is formed in the underside of

the tailgate, said motor and reduction gear means being

mounted in said storage compartment.
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a) a stationary member mounted oprand fast with respect to

said frame, said stationary mep¥er having a torsion axis
aligned with said first axij
b) a driven member nted on said tailgate for movement
10 therewith, said dpAfven member drivingly engaging said

stationary mepder such that movement of the driven member

me

15 ~4.2. A powered closure mechanism for a tailgate
substantially as hereinbefore described with reference to

Figures 1, 5 and 6 of the accompaaying drawings.

sy

DATED MAY 26 1989

‘ DIESEL EQUIPMENT LIMITED

20 By their Patent Attorneys
KELVIN LORD AND COMPANY

PERTH, WESTERN AUSTRALIA.
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