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(54) Tiltable vehicle seat

(57) In an earth working vehicle
such as a backhoe having an earth
working bucket to form an
excavation in the ground at the rear
end of the vehicle, the operator
must visually observe the
excavation being done. A tiltable
seat assembly (10), for such use,
includes a seat support frame (23),
an operator’s seat (10) secured to P S
the frame, a resilient support (11) RS
for supporting the seat on said
frame, and a pivot support (36) for
pivotally connecting the support
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frame about a transverse horizontal
axis to the vehicle to permit the
support frame (23), the seat (10)
and the resilient support (11) to tilt
as a unit about the transverse axis
and consequently tilt an operator in
the seat for better visibility of the
area being excavated. To
compensate for seat assembly tilt,
the front edge of the seat pan can
be lifted by an adjustment means
69 comprising notched brackets
77, a hook latch 85 engageable in
the notches and an operator handle
94 for the latch.
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SPECIFICATION
Tiltable vehicle seat

The invention relates generally to vehicle seat
assemblies for earth working machinery such
as backhoes, and in particular to means for
permitting tilting ot the seat about a horizontal
transverse axis.

Adjustable vehicle seats of the prior art
include swivel seats, backward and forward
shiftable seats, deformable seats which permit
raising or lowering of the leading edge of the
seat, and vertically adjustable seats. Examples
of vehicle seats having the features described
above may be found in our US-A-4,155,593
US-A-4,014,507, and our co-pending US SN.
384035. A seat tilting device is also shown in
US-A4,384,741.

Notwithstanding all of the prior art adjust-
ment features, an occupant’s comfort and
convenience are not completely provided for
by such seats in certain circumstances, parti-
cularly such as in the operation of a backhoe
where the operator must have good vision
into the excavation at the rear of the backhoe.

In accordance with the invention a tiltable
seat assembly comprises a seat support frame
having an operator’s seat secured to the
frame, resilient means for supporting the seat
on the frame, pivot support means for pivo-
tally connecting the support frame to a vehicle
in use to permit the support and its seat and
resilient support means to tilt as a unit about
an axis and consequently tilt an operator in
the seat.

Such an assembly may be tilted about a
horizontal, transverse axis to permit the opera-
tor to lean over the rear of the vehicle and
peer into the excavation.

Lock means may be provided for releasably
securing the seat in a plurality of tilted posi-
tions, which lock means may comprise a sta-
tionary lock member secured to the support
and having a pair of laterally spaced vertical
side plates. The side plates are laterally
spaced apart from one another to permit the
seat to pass unobstructed between the plates
when the seat is tilted. Each plate is provided
with a notched or serrated rear edge to define
a plurality of notches on its rear edge and the
notches of each plate are horizontally aligned
for receiving a lock bar pivotally secured to
the seat suspension. The lock bar is horizontal
and sized to be received within horizontally
aligned notches when pivoted to a lock posi-
tion. The lock bar is provided wih a handle
engageable by a seat occupant to pivot the
lock bar to be moved to a release position
with the lock bar free of the notches and clear
of the side plates whereby the seat and pivo-
tally secured lock bar may be freely tilted to a
desired tilted position. Spring means can be
provided for urging the lock bar to pivot to a
lock position and be received within horizon-
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tally aligned notches when the seat attains a
desired tilted position and the seat occupant
releases the handle.

This adjustment helps retain the occupant
securely and comfortable in the seat, particu-
larly when the seat is tilted to provide better
vision of the excavated area, as will appear.

The invention also includes a vehicle seat
assembly comprising a seat having a front
edge and a seat pan for supporting the seat,
seat rake adjustment means located beneath
the pan and the front edge for vertically
adjusting the latter relative to the rest of the
seat, the adjustment means comprising
bracket means secured to the underside of the
pan and having a plurality of notches therein,
a generally verticaily extending hook latch
having a hook at its lower end for swingably
mounting the latch on the assembly, the latch
having an upper end selectively engageable in
the notches, an operator handle having an
upper end and a lower end and being pivo-
tally mounted intermediate its iength on the
assembly, the handle upper end being se-
cured to the seat front edge for manipulation
by an operator to adjust the height of the
edge, the lower end of the handle being
engageable with the latch to shift the latch
out of engagement with the notches when an
operator pushes downwardly on the edge.

Such an assembly thus provides a tiltable
vehicle seat having a leading edge of the seat
which may be vertically adjusted to assist in
restraining a seat occupant within the seat
when the seat is tilted downwardly.

On example of a seat assembly constructed
in accordance with the present invention will
now be described with reference to the ac-
companying drawings in which:—

Figure 1 is a side elevational view of a
vehicle seat in accordance with the invention
showing the seat in an untilted horizontal
position;

Figure 1ais a fragmentary, exploded, per-
spective view of the pivotal, transverse mount-
ing of the seat assembly shown in Fig. 1, on
an enlarged scale;

Figure 2 is a fragmentary view similar to
that of Fig. 1 but showing the seat in a full
tilted position;

Figure 3 is a rear elevational view of a
portion of the vehicle seat shown in Fig. 1
showing a tilt lock assembly according to the
present invention;

Figure 3ais a fragmentary, rear elevational
view of a portion of the assembly shown in
Fig. 1;

Figure 4 is a side elevational view of the tilt
fock assembly showing the seat in an untilted
or normal position and with the lock assembly
released;

Figure 5 is a fragmentary top view of a
portion of the seat assembly taken along line
V-V of Fig. 1;

Figure 6 is a fragmentary side elevational
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view of a portion of the tilt lock assembly
shown in Fig. 4, but on an enlarged scale and
with parts broken away for clarity;

Figure 7 is an exploded view of a front
portion of the seat assembly shown in Figs. 1,
8 and 9, and showing the improved seat rake
adjustment assembly;

Figure 8 is a cross-sectional side elevational
view of the seat rake adjustment assembly in
a fully retracted position;

Figure 9 is a view similar to Fig. 8 but
showing the seat rake adjustment assembly in
a fully raised position;

Figure 10 is a front elevational view of the
seat rake adjustment, the view being taken
along line 10-10 in Fig. 8;

Figure 11 is a side elevational view of a
backhoe digging an excavation and where the
invention finds particular utility; and

Figure 12 is a schematic view of an opera-
tor in the backhoe and indicating his line of
sight into the excavation.

The improved vehicle séat finds particular
utility when used in the environment shown in
Fig. 11. The improved apparatus includes a
seat assembly 10 (Fig. 1), a suspension as-
sembly 11, and a tilt lock assembly 12, ali
mounted on a pedestal support 13. The
pedestal support 13 is secured to a platform
or floor 14 of a vehicle such as an earth
working backhoe.

The seat assembly comprises a rigid sheet
metal seat pan 15 formed to provide a back-
rest portion 16 and a seat portion 17. A seat
cushion of shaped or contoured layers or
blocks 18 and 19 of resilient compressible
material, such as foam, sponge rubber or the
like, are fixed upon the seat portion 17 and
the backrest portion 16, respectively, of the
seat pan 15. Flexible exterior upholstery
covers 20 and 21 of vinyl fabric or the like
are secured around blocks 18 and 19, respec-
tively. An edging or finishing strip 22 (Figs. 8
and 9) secures the cover to the seat pan 15.

The seat assembly 10 is resiliently sup-
ported for vertical motion by means of the
suspension assembly 11 which comprises a
rigid support frame 23 having a pair of
laterally spaced apart side plates 24 and 25
secured to the bottom of the support frame
23. The support frame 23 is positioned be-
hind the backrest portion 16 of the seat
assembly 10 and is also secured to the seat
assembly 10 by means of a pair of tie rods 26
(Fig. 1a). The tie rods 26 are rigidly secured
together at their forward ends by a cross tube
26a. The rear ends of the rods 26 are rigidly
connected together by a cross shaft 26b.-
Shaft 26b is supported on the stationary
frame 23. The tube 26a is connected by pin
28 to bracket 27. Bracket 27 is secured to
the center of the bottom of the seat portion
17 by bolts 29.

The support frame 23 houses suspension
assembly 11 and a shock absorber 30, all of
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which is shown in the said U.S. patent appli-
cation Serial No. 384,035. The seat assembly
10 is operably connected to the suspension
apparatus by means of formed bracket 31
(Figs. 1, 1a, 2) secured to the back of the
backrest portion 16 of the seat pan 15 and
secured to the suspension apparatus within
the support frame 23. Screw adjustment
means 23a are provided for adjusting the
compression of the two springs 24a. The
suspension apparatus permits vertical motion
of the seat (relative to the support frame 23)
which is dampened to absorb shocks and
provide comfort for a seat occupant. Such a
suspension assembly 11 is described more
fully in commonly assigned and co-pending
U.S. patent application Serial No. 384,035.

The pedestal 13, secured to the floor 14, is
a swivel pedestal such as is more fully de-
scribed in commonly assigned U.S. Patent
No. 4,014,507. It is believed sufficient to say
that the pedestal 13 includes a pair of
laterally spaced apart slide tubes 32 (only one
shown); a pair of laterally spaced apart top
rails 33 which are fixed to tubes 32 which in
turn are slidably engaged in guide tubes 32a
of the riser assembly. Accordingly, the sus-
pension assembly 11 and, hence, the seat
assembly 10 which is attached to the suspen-
sion assembly 11 may be moved rearward or
forward by moving the top rails 33 (Fig. 1)
along with the slide tubes 32 since the sus-
pension assembly 11 is secured to the top
rails 33 in a manner which will now be
described.

A rigid metal support plate 34 is provided
extending between and resting upon the top
rails 33 of the pedestal 13. The support plate
34 is suitably secured, such as by bolts 35, to
the top rails 33 to permit the support plate 34
to ride with the top rails 33 and slide tubes
32 as it slides in the guide tubes 32a. The
support frame 23 of the suspension assembly
11 is pivotally secured to the support plate 34
by a pair of laterally spaced mounting brack-
ets 36 (Figs. 1, 1a, 2, 4 and 5) and rigid
support braces 37 pivoted thereto.

The mounting brackets 36 are welded to
the support plate 34 and have axially aligned
holes 40 which define the transverse pivotal
axis X-X. The pivotal axis X-X is beneath the
center of gravity of an occupied seat and
suspension assembly. This pivot axis permits
the seat unit to tilt by the operator’s weight
shift and the operator’s height does not signi-
ficantly change.

The support braces 37 are welded to the
side plates 24 and 25, respectively, of the
support frame 23. The support braces 37
extend from the side plates toward the mount-
ing bracket 36 and terminate at its free end
where it is pivoted to the brackets as men-
tioned. With the support brace 37 pivotally
connected to the suppoit plate 34 and rigidly
connected (as by welding) to the support
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frame 23 of the suspension assembly 11, the
suspension assembly 11 and the attached
seat assembly 10 may be pivoted about axis
X—X to permit the seat assembly to be vari-
ably tilted relative to the support plate 34.

The tilt lock assembly 12 is provided to
releasably lock the seat and suspension as-
semblies in a plurality of tilted positions. The
lock assembly 12 includes a U-shaped, sta-
tionary lock member comprising the support
plate 34 and a pair of parallel laterally spaced
apart side plates 50 and 51. As is more fully
shown in Fig. 3, the side plates 50 and 51
are integrally formed with the support plate
34 and are spaced apart a distance sufficient
to receive the support frame 23 of the sus-
pension assembly and to permit unobstructed
movement of the suspension assembly 11 as.
it rotates about pivotal axis X-X. '

As shown in Figs. 1, 2, 3, 4 and 5, the
trailing or rear edges of side plates 50 and 51
are arcuate and define a plurality of notches
52 along their rear edge. The notches 52 of
plate 50 are aligned with the notches 52 of
plate 51 such that a common axis Y-Y ex-
tending between the notches is parallel with
the support plate and, hence, with pivotal axis

The tilt lock assembly 12 also includes a
movable lock bar 53 pivotally connected to
the support frame 23, and is adapted to
releasably engage the stationary lock member.
To pivotally secure the lock bar 53 to the
support frame 23, a hinge bar 54 is secured
to the support frame 23 by mounting brackets
55 having axially aligned holes 57 to receive
hinge bar 54. The axis of the hinge bar 54 is
parallel to the pivotal axis X-X. Thus, the lock
bar 53 is spaced from and swingably con-
nected to the hinge bar 54 by means of the
hinge plates 59. The bell-crank shaped hinge
plate 59 have an end 63 with holes 64 which
rotatably receive the lock bar 53. The hinge
plates 59 are sized such that the lock bar 53
is retained parallel to the pivotal axis X-X.
The lock bar 53 is of axial dimension suffici-
ent to extend past the side plates 50 and 51
of the stationary lock member and sized to be
selectively received within aligned notches
52.

A handle 65 is provided on one outer end
of the lock bar 53 and extends along the
exterior of the left side plate 50 of the station-
ary lock member. A pair of springs 66 are
provided on the left and right side plates of
the suspension assembly support frame and
are connected between the side plates and the
hinge plates to bias the latter to the locking
position of the bar 53. A pair of stop pins 67
provided on brackets 55 limit rearward travel
of bell-cranks 59.

By operation of the tilt lock assembly 12, a
seat occupant may selectively vary the tilt
position of the seat assembly 10. In Fig. 1,
the seat assembly 10 is shown in a first, or
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untilted position, the lock bar 53 being re-
ceived within the lowermost notches of the
side plates 50 and 51 with the springs 66
urging the lock bar 53 within the notches and
securing the seat assembly in the position
shown.

An occupant may unlock the tilt lock
mechanism by engaging the handle 65 and
moving the lock bar 53, against the bias of
the springs, out of the lock position to a
release position as shown in Fig. 4 where the
lock bar 53 is clear the side plate notches.
With the lock bar 53 in the release position,
the seat assembly 10 is now freely rotatable
about the axis X—X and may be rotated to a
desired tilt position, for example, a maximum
downward tilt position as shown in Fig. 2
where it can again be locked in position.

With the above-described structure, the en-
tire tilt adjust apparatus, together with the
suspension assembly 11, can be tilted about
axis X—X and the suspension assembly re-
mains operative in any tilted position of the
seat assembly. The desired degree of tilt of
the seat can be easily obtained by a slight
shifting of the operator’s weight. The pivot
point is directly under the center of gravity of
the combined weight of the suspension as-
sembly and the operator. This results in no
appreciable change in height of the operator.

To assist in restraining the operator in the
seat, when the seat is in a tilted position, a
seat rake adjustment means 69 is provided
and reference is now drawn to Figs. 7-10.
The seat pan is provided with a generally flat
seat portion 17 having a recessed portion 70
centrally located along the leading edge of the
seat pan 15. The recessed portion is defined
in part by a generally fiat floor portion 75.

A seat rake adjustment includes a pair of
laterally spaced apart, notched brackets 77
which are welded as at 78 to the rake adjust-
ment pan 76 pivoted at 74 to the seat portion
17. An aperture is formed in each of the
brackets and defines a lower notch 80, an
intermediate notch 81 and an upper notch
82. A hook latch 85 has a lower hook portion
86 which extends through an aperture in the
floor portion 75 and its upper end has
laterally extending ears 88 which can be
selectively engaged by the notches in the
brackets. As shown in Fig. 9, the hook latch
is engaged in the lower notch 80 so as to
position the seat edge in the upper position.
In Fig. 8 the upper end of the hook latch is
engaged in the upper end of the upper notch
82 and in that position the seat edge is in the
lowermost position. The hook latch is adjusted
through the handle 90 which has a curved
portion 91 that fits over and is retained by a
shaft 92 which in turn extends through
aligned apertures in the bracket 77 and is
held captive therein by the locking rings 93
engaged in each end of the shaft 92. The
forward end 94 of the handle can be pulled
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upwardly by the operator which causes the
lower end 95 of the handle to be pulled away
from the hook latch, thereby permitting the
plate spring 97 to urge the hook latch ears
into the notches of the brackets 77. In other
words, when the operator wishes to adjust the
front edge of the seat to an upward position
as shown in Fig. 9, he simply pulls up on the
handle end 94 and this permits the front edge
of the seat to move upwardly, and the front
end of the hook latch slides out of the notches
and is swung to the rear, against the bias of
the spring, until the ears of the hook latch are
again located in the selected pair of notches,
as shown in Fig. 9. In order for the operator
to adjust the front edge of the seat down-
wardly, for example to the position shown in
Fig. 8, it is only necessary for him to push
downwardly on the front edge of the seat.
This causes the lower end of the handle 95 to
push the hook latch out of engagement with
the notches of the bracket 77, thereby permit-
ting the front edge of the seat to be pushed
downwardly. When the seat is in the down-
wardly adjusted position, the operator no lon-
ger pushes down on the seat, and this permits
the lower end of the handle 95 to swing clear
of the hook latch 85, thereby permitting the
spring 97 to urge the hook latch into the
selected notches.

With this seat rake adjustment, the operator
simply pushes down on the front edge of the
seat to move the front edge to a downward
position. To move the front edge of the seat
to an upper position, it is only necessary for
the operator to reach under the front edge of
the seat and pull upwardly on the handle end
94. Thus, the operator simply pushes or pulls
the seat in the direction he wishes to move it.

The seat rake adjustment compensates for
the seat tilting and provides adequate but not
undue thigh pressure and ergonomic thigh
and back angles of the operator. The result is
a secure and supportive seat station in any of
the tilted positions. The eye position and line
of sight of the operator is translated over the
work area (Fig. 12) without translating the
position of the seat a corresponding amount,
resulting in minimizing the possibility of inter-
ference with the controls or pinch points.

CLAIMS

1. A tiltable seat assembly for a vehicle,
the assembly comprising a seat support frame
having an operator’'s seat secured to the
frame, and including resilient means for sup-
porting the seat on the frame, pivot support
means for pivotally connecting the support
frame to a vehicle in use to permit the support
and its seat and resilient support means to tilt
as a unit about an axis and consequently tilt
an operator in the seat.

2. An assembly according to claim 1, in-
cluding lock means acting in use between the
support frame and a vehicle for releasably

70

75

80

85

90

95

100

105

110

115

120

125

130

securing the seat in any one of a plurality of
tilted positions.

3. An assembly according to claim 2, fur-
ther characterized in that the lock means
includes a stationary lock member for rigid
securement to a vehicle and having a pair of,
in use upwardly extending, notched side walls
having notches at a rear end thereof, the unit
having a releasable lock bar selectively en-
gageable in the notches.

4. An assembly according to any of claims
1 to 3, including seat rake adjustment means
mounted on the seat for adjustment by the
operator and for selectively changing the
height of the front edge of the seat relative to
the rest of the seat thereby to support the
operator securely in the seat regardless of the
tilted position thereof.

"~ 5. An assembly according to claim 4, in-
cluding a seat pan for supporting the seat,
wherein the adjustment means is located be-
neath the pan and front edge, the adjustment
means comprising bracket means secured to
the underside of the pan and having a plural-
ity of notches therein, a generally vertically
extending hook latch having a hook at its
lower end for swingably mounting the latch
on the assembly, the latch having an upper
end selectively engageable in the notches, an
operator handle having an upper end and a
lower end and being pivotally mounted inter-
mediate its length on the assembly, the
handle upper end being secured to the seat
front edge for manipulation by an operator to
adjust the height of the edge, the lower end
of the handle being engageable with the latch
to shift the latch out of engagement with the
notches when an operator pushes downwardly
on the edge.

6. An assembly according to any of claims
1 to 5, further characterized in that the pivot
support means includes a pair of longitudi-
nally extending spaced apart arms for pivotal
connection at one of their ends to a vehicle.

7. An assembly according to claim 1, sub-
stantially as described with reference to the
accompanying drawings.

8. A vehicle seat assembly comprising a
seat having a front edge and a seat pan for
supporting the seat, seat rake adjustment
means located beneath the pan and the front
edge for vertically adjusting the latter relative
to the rest of the seat, the adjustment means
comprising bracket means secured to the un-
derside of the pan and having a plurality of
notches therein, a generally vertically extend-
ing hook latch having a hook at its lower end
for swingably mounting the latch on the as-
sembly, the latch having an upper end selec-
tively engageable in the notches, an operator
handle having an upper end and a lower end
and being pivotally mounted intermediate its
length on the assembly, the handle upper end
being secured to the seat front edge for
manipulation by an operator to adjust the
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height of the edge, the lower end of the
handle being engageable with the latch to
shift the latch out of engagement with the
notches when an operator pushes downwardly
on the edge.

9. An assembly according to claim 8, sub-
stantially as described with reference to the
accompanying drawings.

10. A vehicle having a seat assembly ac-
cording to any of claims 1 to 9.
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