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A sod roll picker including a pair of right facing spear bar assemblies and a pair of left facing spear bar assemblies. Each of the right
and left facing spear bar assemblies includes a spear bar, a plurality of spears secured to the spear bar, and a guide roller disposed
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(57) Abrégé(suite)/Abstract(continued):

on each end of the spear bar assembly. The picker also includes a base frame having a pair of sidewalls connected by a pair of end
walls. Each end wall includes a pair of right guide paths configured to receive the guide rollers of the right facing spear bar
assemblies and a pair of left guide paths configured to receive the guide rollers of the left facing spear bar assemblies. The picker
also includes a right spear bar linkage interconnecting the right facing spear bar assemblies and a left spear bar linkage
interconnecting the left facing spear bar assemblies.
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Title: SOD ROLL PICKUP MECHANISM

FIG.1

(57) Abstract: A sod roll picker including a pair of right facing spear bar assemblies and a pair of lett facing spear bar assemblies.
Each of the right and left facing spear bar assemblies includes a spear bar, a plurality of spears secured to the spear bar, and a guide
roller disposed on each end of the spear bar assembly. The picker also includes a base frame having a pair of sidewalls connected by
a pair of end walls. Each end wall includes a pair of right guide paths configured to receive the guide rollers of the right facing spear
bar assemblies and a pair of left guide paths configured to receive the guide rollers of the left facing spear bar assemblies. The picker
also includes a right spear bar linkage interconnecting the right facing spear bar assemblies and a left spear bar linkage interconnect -
ing the left facing spear bar assemblies.



15

20

SOD ROLL PICKUP MECHANISM
CROSS-REFERENCE TO kET,ATEI) APPLICATIONS

This application claims the benefit of U.S. Provisional Application No. 61/509,728, filed

Tuly 20, 2011
~ BACKGROUND

A typical a sod harvester cuts a slab of sod and rolls each slab into a cylindrical roll. The
sod rolls arc then transferred to and stacked on a pallct for delivery., Various mechanized sod
handling cquipment is known in the prior art. of particular interest here, arc mcchanizcc% devices
for picking up rolls of sod. For examp]e, U.S. Patent ‘Nos. 6,296,063 and 6,364,027 both
disclose a sod roll pickup mechanism that incorporates a plurality of retractable spears for
picreing engagement with a sct of sod rolls. Pairs of spear scts cxtend at an angle with respect to
cach other from the pickup mcchanism to picree the rolls, thereby capturing the sod rolls.  Once
the sod rolls are captured by the spears they may be lifted and placed on a carrier or pallet, for
example.

In carly sod roll pickup mcchanisms, the spears arc cxtended and retracted by a power
drive mechanism comprising & scrics of sprockets and chains driven by a motor, such as a
hydraulic motor. While the chain and sprocket arrangement of previous sod roll pickup
mechanism’s is satisfactory for operating the spears, multiple chains and sprockets require
constant maintcnance to prevent prematurce failure. Furthermore, a chain drive spear mechanism
must operate within certain speed limits to ensure reliability,

Accordingly, there is a need for an improved sod roll pickup mechanism that can operate

at higher speeds with increased reliability and less maintenance.

CA 2841813 2019-01-17
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SUMMARY

Provided herein is a sod roll picker including a pair of right facing spear bar assemblies
and a pair of left facing spear bar assemblies. Each of the right and left facing spear bar
assemblics includes a spear bar, a plurality of spears sccured to the spear bar, and a guide roller
disposed on each end of the spear bar assembly. The picker also includes a base frame having a
pair of sidewalls connected by a pair of end walls. Each end wall includes a pair of right guide
paths configured to receive the guide rollers of the right facing spear bar assemblies and a pair of
left guide paths configured to receive the guide rollers of the left facing spear bar assemblies.
The picker may further include a pair of spear guide plates supported on the base frame. The
picker may still further include a right spear bar linkage interconnecting the right facing spear

bar assemblies and a left spear bar linkage interconnecting the left facing spear bar assemblies.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in and constitute a part of this
specification, illustrate embodiments of a sod roll pickup mechanism and together with the
description, serve to explain the principles and operation thereof. Like items in the drawings are
generally referred to using the same numerical reference.

Figure 1 is an exploded perspective view of a sod roll pickup mechanism according to an
exemplary embodiment;

Figure 2 is an enlarged exploded perspective view of the sod roll pickup mechanism
shown in Figure 1;

Figure 3 is an assembled perspective view of the sod roll pickup mechanism shown in

Figures 1 and 2;
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Figure 4 is an assembled perspective view of the sod roll pickup mechanism shown in
Figures 1-2 including the spear cylinder cross support;

Figure 5 is a perspective view of an exemplary spear bar assembly;

Figure 6 is an enlarged partial perspective view of the guide roller installation as viewed
from inside the sod roll pickup mechanism;

Figure 7 is an enlarged partial perspective view of the guide roller installation as viewed
from outside the sod roll pickup mechanism;

Figure 8 is a multi-view assembly drawing of the sod roll pickup mechanism attached to
a stacker carriage;

Figure 9 is an enlarged perspective view of the sod roll pickup mechanism and carriage
assembly shown in Figure 8§ as viewed from the front;

Figure 10 is an enlarged perspective view of the sod roll pickup mechanism and carriage
assembly shown in Figure 8 as viewed from underncath;

Figure 11 is an enlarged plan view in elevation of the sod roll pickup mechanism and
carriage assembly shown in Figure 8 as viewed from the front;

Figure 12 is an enlarged plan view in elevation of the sod roll pickup mechanism and
carriage assembly shown in Figure 8 as viewed from the back;

Figure 13 is an enlarged perspective view of the sod roll pickup mechanism and carriage
assembly shown in Figure 8 as viewed from the back; and

Figure 14 is an enlarged view of the bill of materials shown in Figure 8.

DETAILED DESCRIPTION
Described herein is an improved sod roll pickup mechanism that provides increased

speed and reliability. The sod roll mechanism operates with fewer moving parts than previous
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sod roll pickup mechanisms. The sod roll mechanism includes a pair of hydraulic cylinders,
each of which actuates a pair of spear bar assemblies. By using hydraulic cylinders rather than
the previous known sprocket-and-chain arrangements, the number of moving parts is reduced,
and maintenance is virtually eliminated.

Figure 1 is a multi-view assembly drawing of a sod roll picker mechanism 100, also
referred to herein as a stacker base assembly. Each of the views in Figure 1 is enlarged in
subsequent Figures 2, 6, and 7, for clarity. With further reference to Figure 2, the stacker base
assembly 100 includes a base frame weldment 5 that comprises side walls 34 that are connected
by end walls 36. End walls 36 support two pairs of spear bar assemblies 13. The bottom side of
base assembly weldment 5 supports a pair of spear guide plates 4, each configured to receive the
spears of a respective pair of spear bar assemblies 13. The spear guide plates 4 help keep the
individual spears at the correct angle and provide additional support to the spears as they are
extended into a sod roll. Extending upward from bottom panel 38 arc a pair of support members
1 which connect the bottom panel 38 to upper cross support 40 (see Figure 4).

Turning now to Figure 3, it can be appreciated that each spear bar assembly 13 includes a
guide roller 2 disposed on each end of the bar assembly. End plates 36 include intersecting guide
paths 42 which correspond to an associated pair of guide bar assemblies 13. Guide rollers 2 are
cach captured in an associated guide path 42. Each pair of guide paths 42 intersect at an
enlarged region 44 which is sized to accept the overall diameter of the guide rollers 2. Each
guide roller 2 includes larger shoulder diameters 46 which create channel 48 therebetween.
Accordingly, guide roller 2 may be inserted into enlarged region 44 during the assembly process
and moved upwards along the guide channel 42, thereby capturing the guide rollers 2. As can be

scen in Figure 3, cach pair of spear bar assemblics 13 includes left-pointing spears and right-
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pointing spears. Also shown in Figure 3, the left-pointing spears of each pair are connected via a
spear bar linkage 3, and similarly, the right-pointing spear bars are connected with spear bar
linkages 3. In this case, the spear bar linkages 3 are the same for the lefi- and right-pointing
spears. Accordingly, the spear bars arc held at the proper oricntation between the linkages and
guide rollers,

Because both of the left-facing and right-facing spear bar assemblies are connected
together, a single actuator may be employed to extend and retract the spears, such as hydraulic
cylinders 52 shown in Figurc 4. Hydraulic cylinders 52 attach to a respective spear bar asscmbly
at a clevis mount 50. The opposite ends of ¢ylinders 52 arc attached at a clevis mount on cross
member 40. Therefore, in operation, the left-facing spear bar assemblies 13 are actuated together
by cylinder 52, pushing the leftmost spear bar assembly 13 which is tied by linkage 3 to the other
lcft-facing spear bar asscmbly 13, Accordingly, a single movement of cylinder 52 actuatcs both
Icft-facing spear bar assemblics 13. The right-facing spcar bars assemblics 13 arc actuated in a
similar fashion.

Referring again to Figures 2 and 3, the position of the spear bar assemblics in either the
retracted or extended position is monitored by a pair of proximity sensors  which are mounted
to the bottom pancl 38 with a proximity mount brackct 8. Tt can be appreciated that cach of the
proximity sensors  are mounted in a slot such that their position may be adjusted as desired.
Accordingly, an appropriate control system may be incorporated with the sod roll picker
mechanism to actuate the cylinders at the appropriate time in relation to the rest of the
automation. This may be accomplished in part with a hydraulic control valve 54 which, in this

case, is mounted to cross member 40,

CA 2841813 2019-01-17



15

20

Figure 5 illustrates the construction of each spear bar assembly 13. Spear bar assembly
13 includes a bar 62 with a plurality of holes extending therethrough. Bar 62 includes a pair of
mounting tabs 64 which provide a mounting point for guide rollers 2, as well as a clevis mount
50. The bar 62, clevis mount 50, and cnd tabs 64 may be welded together to crcate a weldment
as is shown in Figure 5. A plurality of spears 66 are inserted into a respective hole and secured
therein with an appropriate fastener such as a threaded nut.

With reference to Figures 6 and 7, the assembly of guide rollers 2 into grooves 42 and
simultancously onto spcar bar asscmblics 13 is shown. Each guide roller 2 includes a counter
borc 47 which rcceives a corresponding bearing . The guide roller 2 is sccured in the
assembly with a hex cap screw  which extends through the bearing, guide roller and into
mounting tab 64 of one of the spear bar assemblies. The guide roller 2 is secured with a nut that
is fastened to hex cap screw . Guide rollers 2 may be formed from any suitable wear-resistant
matcrial such as plastics or mctals, for cxample, Examplc plastics may include ultra-high
molecular weight (UHMW) polyethylene, Delrin, or the like. Examples of metal may include
bronze, steel, or the like.

As perhaps best shown in Figure 2, the guide roller channels 42 are angled at
approximatcly 90 degrees with respect to cach other, The spear bar assemblics 13 are angled with
respect to each other at approximately the same angle as the angle of the guide roller channels
42. While shown here as approximately 120 degrees, the angle may vary.

It should be appreciated throughout the description of the sod roll picking mechanism
that various components may be joined together by varicus methods such as known in the art,
including, for example and without limitation, the use of threaded fasteners such as screws and

nuts, rivets, and the like. Furthermore, various weldment assemblies may be used such as in the

CA 2841813 2019-01-17
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base frame weldment 5. The side panels and end panels may be joined by welding, spot welding,
or the like. Also, various components are generally made of a metal such as steel, which is
easily welded and machined. However, some components such as guide rollers and the spear bar
guide platcs 4 may be formed of heavy-duty plastics as mentioned above.

Figure 8 is a multi-view assembly drawing of the sod roll picker assembly attached to a
carriage. These additional views illustrate the picker from different angles and serve to explain
the operation of the picker device. The various views in Figure 8 are enlarged and shown in the
subscquent Figures 9-14 that follow. For cxample, Figure 9 illustrates the relationship of picker
assembly 100 to a carriage assembly. The carriage assembly provides an up-down or vertical
axis as well as a rotational axis. The carriage assembly also moves along a horizontal axis via
rollers © which engage a channel on the overall sod machine. The vertical axis is indicated in
Figurc 9 as axis Z, whilc the horizontal axis X is shown with rcspect to rollers ,  and rotational
axis R is implemented by a rotational actuator .

In operation, the pick mechanism 100 is lowered onto a set of sod rolls by moving the
carriage axis in the Z dircction. Once the pick head is in place adjacent the sod rolls, the spear
bar assemblies 13 are actuated to the extended position, wherein the spears engage or picrce the
sod rolls, thereby capturing the sod rolls on the spears.  Once the rolls arc capturced, the pick
mechanism 100 is raised again by actuating the carriage in direction Z. At this point, the entire
carriage may be translated along the X axis to move the set of sod rolls into position over a
pallet, for example. Once in position over the pallet, the Z axis may again be lowered to put the
sod rolls in position, at which point the spear bar asscmblics arc retracted, thereby releasing the
sod rolls. This set of operations is repeated to place multiple sod roll sets onto a pallet.

However, on the subsequent stacking sequence, the pick head 100 may be rotated 90 degrees

CA 2841813 2019-01-17
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about axis R, such that the orientation of sod rolls is alternated between layers on a pallet,
thereby creating a more stable pallet load.

Accordingly, the sod roll pickup mechanism has been described with some degree of
particularity directed to the exemplary embodiments. It should be appreciated, though, that
modifications or changes may be made to the exemplary embodiments without departing from

the inventive concepts contained herein.



Claims
What is claimed is:

1. A sod roll picker, comprising:
a pair of right facing spear bar assemblies and a pair of left facing spear bar assemblies,
each of the right and left facing spear bar assemblies including:
a spear bar;
a plurality of spears secured to the spear bar; and
a guide roller disposed on each end of the spear bar assembly; and
a base frame including a pair of sidewalls connected by a pair of end walls, each end wall
including a pair of right guide paths configured to receive the guide rollers of the right facing
spear bar assemblies and a pair of left guide paths configured to receive the guide rollers of the

left facing spear bar assemblies.

2. The sod roll picker according to claim 1, further comprising a pair of spear guide plates

supported on the base frame.
3. The sod roll picker according to claim 1 or 2, further comprising a right spear bar linkage
interconnecting the right facing spear bar assemblies and a left spear bar linkage interconnecting

the left facing spear bar assemblies.

4. The sod roll picker according to claim 3, further comprising an actuator connected to each of

the left and right spear bar linkages.

5. The sod roll picker according to any one of claims 1 to 4, wherein each of the right guide paths

intersects a corresponding left guide path.

6. The sod roll picker according to claim 5, wherein the right guide paths intersects the left guide

paths at an enlarged region sized and configured to receive the guide rollers.

CA 2841813 2019-10-24



7. A sod roll picker, comprising:
a pair of right facing spear bar assemblies and a pair of left facing spear bar assemblies,
each of the right and left facing spear bar assemblies including:
a spear bar;
a plurality of spears secured to the spear bar; and
a guide roller disposed on each end of the spear bar assembly; and
a base frame, including:
a pair of spaced apart end walls, each end wall including a pair of right guide
paths configured to receive the guide rollers of the right facing spear bar assemblies and a
pair of left guide paths configured to receive the guide rollers of the left facing spear bar
assemblies, wherein each of the right guide paths intersects a corresponding left guide
path at an enlarged region; |
aright spear bar linkage interconnecting the right facing spear bar assemblies; and

a left spear bar linkage interconnecting the left facing spear bar assemblies.
8. The sod roll picker according to claim 7, further comprising a pair of spear guide plates
supported on the base frame, each of the spear guide plates configured to receive the spears of a

respective pair of spear bar assemblies.

9. The sod roll picker according to claim 7 or 8, further comprising an actuator connected to each

of the left and right spear bar linkages.

10. The sod roll picker according to claim 7, wherein each guide roller includes a pair of

shoulders with a channel therebetween.

10
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