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MOTOR COVER FOR A WORK ASSIST VEHICLE

Background of the Invention

This invention relates in general to electric powered work assist vehicles that
are particularly useful in transporting items retrieved from shelves in a warehouse. or
as a work platform which allows an operator to be raised approximately six feet or
more from a floor of a work area and, more particularly, to such a vehicle having a
weight sensor assembly for detecting if someone or something is located on a portion
of the vehicle beneath a vertically movable passenger compartment.

Small parts picking is currently done by personnel manually pushing carts
equipped with several shelves and a low ievel ladder which the operator climbs for
reaching stock items up to nine feet high. Higher elevation picking, up to twelve feet,
IS acéomplished with large manual push-in-place mobile ladder stands. Both the
carts and mobile ladder stands require the operator to climb up and down while
manually holding the goods.

A compact aerial lift vehicle which can be used for parts picking is disclosed in
U.S. Patent No. 5,273, 132. The vehicle is separable into several parts for storage
and can be controlled by an operator supported upon a platform which can be
elevated along a vertical post member removably mounted upon a body of the
vehicle. There is no provision for preventing the platform from being lowered onto
someone or something located on the body beneath the platform. Such action can
Injure or damage whatever is on the body or cause harm to the platform and/or the
vehicle body if the platform is aliowed to be lowered. Injury, damage or harm can
also result if the vehicle travels in this situation.

Accordingly, there is a need for an improved work assist vehicle which includes
mean‘s for detecting if something or someone is located on a portion of a body of the

vehicle.

Summary of the Invention

The present invention is directed to a multi-task capable work assist vehicle

designed for transporting and elevating an operator with goods or equipment. Its




10

15

20

25

30

CA 02302048 2000-02-25

WO 99/115587 PCT/US98/17855

2.

uses include order picking, in-house service maintenance, stock management, cargo
delivery, and the like. It is designed to be compact in size to be highly maneuverable
for use in narrow storage aisles and tight quarters.

In accordance with a first aspect of the present invention, a work assist vehicle
comprises: a self propelled, steerable body including a chassis and a drive
mechanism supported on the chassis; a mast assembly coupled to the body; and, a
personnel compartment attached to the mast assembly and being movable by the
mast assembly toward and away from the body. The body further includes a cover
adapted to extend over a portion of the chassis and a weight sensor assembly
coupled to the chassis and the cover. The weight sensor assembly is capable of
detecting if someone or something is located on the cover. The body further
comprises a controller.

The weight sensor assembly may comprise a support bar coupled to the
chassis so as to be movabie relative to the chassis. The cover is coupled to the
support bar so as to move with the support bar. At least one spring is positioned
between the support bar and the chassis for biasing the support bar away from the
chassis. At least one microswitch is coupled to the chassis and positioned adjacent
the support bar. The at least one microswitch is activated py the support bar if the
support bar is moved against the at least one spring toward the chassis by someone
or something located on the cover. The at ieast one microswitch generates a
presence-detected signal when activated and the presence-detected signal is
coupled to the controller.

In accordance with a second aspect of the present invention, a vehicle
comprises: a self propelled, steerable body including a chassis and a drive
mechanism sUpported on the chassis; a mast assembly coupled to the body: and a
base attached to the mast assembly and being movabie by the mast assembly
toward and away from the body. The body further includes a cover adapted to extend
over a portion of the chassis and a weight sensor assembly coupled to the chassis

and the cover. The weight sensor assembly is capable of detecting if someone or

something is located on the cover.
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It is, thus, an object of the invention of the present application to provide a
sensing arrangement for sensing if someone or something is located on a portion of a
work assist vehicle and may be injured or damaged by or cause harm to the vehicle if
operation of the vehicle continues.

5 Other objects and advantages of the invention will be apparent from the

foliowing description, the accompanying drawings and the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a perspective view of a work assist vehicle including the invention of
the present application:
10 Fig. 2 is a perspective view of the vehicle of Fig. 1 with the operator’s platform
or compartment in the raised position:
Fig. 3 is a side elevational view of the vehicle shown in Fig. 1;
Fig. 4 is a plan view of the vehicle shown in Fig. 1;
Fig. 5 is a rear elevational view of the vehicle with the operator's compartment
15 inits lowermost position and with a portion of the vehicle shown in phantom:;
Fig. 6 is a side elevational view of the vehicle with the operator's compartment
In the raised position:
Fig. 7 is a perspective view of the drive motor compartment (the operator's
compartment being in the raised position) with the motor cover installed:
20 Fig. 8 is a perspective view of the drive motor compartment (the operator's
compartment being in the raised position) with the motor cover removed:
- Fig. 9is a plan view of the motor compartment with the motor cover installed;
Fig. 10 is a plan view of the motor compartment with the motor cover
removed;
25 Fig. 11 is a view taken along view line 11-11 in Fig. 9;
Fig. 12 is a view taken along view line 12-12 in Fig. 10:
Fig. 13 is an exploded, perspective view of the motor cover, and
Fig. 14 is a simplified electrical schematic of a control circuit used in the
present invention.
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Detailed Description of Preferred Embodiments

A work assist vehicle 10 constructed in accordance with the present invention
IS illqstrated In Figs. 1-6. It includes a self-propelled, steerable body 20 having a
front 20a and a rear 20b. The body 20 comprises a chassis 24 and a drive
mechanism 30 supported on the chassis 24. The drive mechanism 30 includes a pair
of drive wheels 32 mounted near the rear 20b of the body 20, and a pair of caster
wheels 34 mounted near the front 20a of the body 20. A load deck or piatform 26 is
removably attached to the chassis 24.

A mast assembly 40 is coupled to the body 20. As shown in Fig. 2, the mast
assembly 40 inciudes three nested sections 41, 42, and 43. It further includes an
elevating device for effecting extension and retraction of the sections 42 and 43 The
elevating device comprises a hydraulic cylinder (not shown) coupled to a hydraulic
pump and motor assembly 44 which, in turn, is coupled to a vehicle controlier 180,
see Fig. 14. Push button switches 46a and 46b are provided, see Fig. 5, and are
coupled to the controller 150, see Fig. 14. Upon actuation of the switch 463, the
elevating device extends the mast sections 42 and 43 from their retracted positions,
see Figs. 1 and 3, to their fully extended positions, shown in Figs. 2 and 6. When the
switch 46b is activated, the elevating device retracts the sections 42 and 43. While
three mast sections are illustrated, the number of mast sections actually used may
vary.

An operator’s or personnel compartment 50 is attached to the mast assembly
40, and specifically to the outer or upper mast section 43. Hence, the compartment
50 moves with the upper mast section 43. The compartment 50 includes a base 52
removably attached to the mast section 43, a rail member 54 mounted to the mast
section 43 and extending around the sides and front of the personnel compartment
90, and a pair of gate members 56a and 56b pivotally attached to the rail member 54
at 58a and 58b, respectively, and to the base 52 at 58¢ and 58d, respectively. The
gate members 56a and 56b are movable from a closed position, as shown in Fig. 1,
10 an open position wherein the gate members 56a and 56b extend into the personnel
compartment 50. As shown in Figs. 1 and 2, the base 52 includes a floor 522 upon
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which an operator 60 stands.

As shown in Figs. 3 and 6, the rail member 54, as well as the top of the mast
section 43, is placed approximately waist height of an operator 60 standing within the
personnel compartment 50. The mast assembly 40 does not extend above the rail

SO member 54 in the illustrated embodiment, thus giving the operator 60 unobstructed
access to anything above the top edge of the rail member 54.

As shown in Fig. 6, the lower mast section 41 is attached to the body 20 and
extends upwardly and forward of the vehicle at an angle o of approximately 5° from
vertical. Hence, as the mast sections 42 and 43 are extended, the personnel

10 compartment 50 is moved upwardly and forwardly. The personnel compartment 50
benefits by the 5° tilt of the mast assembly 40 in that the upper portion of the
compartment 50, near the waist of the operator 60, is larger than the floor, thus
accommodating the operator 60 comfortably without increasing the length of the
vehicle 10.

15 A removable load tray 100 may be mounted on the mast section 43 to assist
the operator 60 as materials are picked from shelves, or in holding materials to be
used during maintenance.

The personnel compartment 50 includes a pair of control handles, namely, a
steering control handie 59a and a traction control handle 59b. see Fig. 1. The

20 control handles 59a and 59b are coupled to the controller 150, see Fig. 14. When
the vehicle 10 is in operation, the operator 60 must have one hand on the steering
control handie 59a and the other hand on the traction control handle 59b. This
ensures that the operator’s hands are within the personnel compariment 50 when the
vehicle 10 is being moved or during lifting or lowering operations.

25 - The chassis 24 includes a traction motor compartment 70 which is located
directly beneath the personne! compartment 50. In Figs. 2, 8, 10 and 12, a motor
cover 80, which normally encloses the traction motor compartment 70, has been

removed to reveal the contents of the compartment 70. Also in F ig. 2, a weight

sensor assembly 90, which will be discussed in detail below, has been removed. The

30 traction motor compartment 70 comprises a floor 71 and a pair of side walls 72.
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The drive mechanism 30 further includes two gear boxes 36 and two electric
traction motors 38. The gear boxes 36 couple the wheels 32 to the motors 38. The
motors 38 are connected to the controller 150 which, in turn, is connected to the
steering control handle 59a and traction control handle 59b. see Fig. 14. The
controller 150 controls the operation of the motors 38 in response to signals
generated by the handles 59a and 59b.

The gear boxes 36 are mounted on the side walls 72 of the motor
compartment 70 and the motors 38 are mounted to the gear boxes 36. The center
axis of each of the traction motors 38 is below the center axes of the wheels 32, thus
permitting the floor 52a of the personnel compartment 50 to be lowered as close to
ground level as possible, at a height approximately seven inches above the floor.

The weight sensor assembly 90 is located in the motor compartment 70, see
Figs. 8 and 10-12. It comprises a support bar 92 comprising a generally H-shaped
portion 92a and a pair of vertically extending side portions 92b. The motor cover 80
Is connected to the support bar 92, as will be discussed in further detail below. The
bar 92 is supported on four springs 94 surrounding a like number of bolts 95. The
bolts 95 pass through openings in brackets 92¢ weldably or otherwise fixedly coupled
to the H-shaped portion 92a and are threadedly coupled to the motor compartment
floor 71. The bar 92 is biased away from the floor 71 by the springs 94 but is capable
of moving against the force of the springs toward the floor 71 when acted upon by a
downward force. First, second, third and fourth positive-acting-normally-closed
microswitches 96a-96d are fixediy coupled to the floor 71 and positioned directly
beneath the H-shaped bar 92. The microswitches 96a-96d are connected to the
vehicle controller 150, see Fig. 14. When the bar 92 is depressed toward the floor
71, it activates one or more of the microswitches 96a-96d.

As noted above, the motor cover 80 encloses the motor compartment 70, see
Figs. 7,9 and 11. The cover 80 includes a main body portion 82 and an access
panel 84, see also Fig. 13. Both the main body portion 82 and the access panel 84
are formed of molded plastic. The main body portion 82 includes a floor area 82a, a
recessed area 82b provided with three openings 110a, 110b and 110c. a pair of semi-
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cylindrical motor cover elements 82c¢, vertical panels 82d with generaily horizontal
flange portions 82e to cover upper edges 72a of the motor compartment side walls
72, and openings 82f to accommodate the gear boxes 36. The access panel 84
covers the recessed area 82b. Openings 86 are provided in the vertical panels 82d,
the floor area 82a, the recessed area 82b and the access panel 84 so as to allow
bolts 86a to pass therethrough and threadedly engage openings 92f in the bar 92.
The cover 80 is connected only to the bar 92 such that it moves towards and away
from the floor 71 with the bar 92.

The openings 110a and 110c provide access to traction motor electrical power
disconnect blocks 130 while the opening 110b provides access to chain tensioning
screws 139, see Fig. 10. The recess 82b, and the openings 110a-110c, are covered
by the access panel 84.

As shown in Fig. 11, the vertical space between the motor cover 80 and the

components in the traction motor compartment 70 is kept at a minimum, in order to

ensure that the floor 52a of the personnel compartment 52 does not make contact
with the motor cover 80.

If someone or something, e.g., a tool, a telephone book, a part, a package or
the like, is placed or becomes positioned on the motor cover 80, the weight of the
Someone or something causes the motor cover 80 and the bar 90 to depress,
activating one or more of the microswitches 96a-96d. The switches 96a-96d are
connected in series and to the vehicle controller 150, see Fig. 14. If any one of the
microswitches 96a-96d is activated as a result of someone or something being
located on the cover 80, then vehicle movement and the passenger compartment
lowering function are inhibited by the vehicle controller 150. More specifically, if one
or more of the microswitches 86a-96d is activated. the controlier 150 prevents the
elevating device from lowering the passenger compartment 50 when the operator 60

actuates the switch 46b. It also causes the vehicle 10, if in motion, to be brought to a
stop by regeneration, that is, causing the motors 38 to act as generators and return

power to batteries (not shown) which also form part of the drive mechanism. Once

the vehicle 10 is no longer moving, the controller 150 causes active brakes 38a,
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coupled to the motors 38, to be engaged, see Figs. 8 and 10. The raise function wiill
not be inhibited but will remain active. An alarm 160a will also be sounded and a
LED lamp 160b will flash as iong as one of the microswitches 96a-96d remains
activated, indicating a fault condition. Upon removal of the fault (removal of someone

or something on the cover), the vehicle 10 will function normally without requiring a

key reset, however, the lowering function will not be immediately restored, but will be

fully restored after a delay period, such as a 7.5 second delay.

While the form of apparatus herein described constitutes a preferred
embodiment of this invention, it is to be understood that the invention is not limited to
this precise form of apparatus and that changes may be made therein without

departing from the scope of the invention.
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CLAIMS

1. A work assist vehicle comprising:

a self propelled, steerable body including a chassis and a drive mechanism
supported on said chassis;

a mast assembly coupled to said body;

a personnel compartment attached to said mast assembly and being movable
by said mast assembly toward and away from said body; and

said body further including a cover adapted to extend over a portion of said
chassis and a weight sensor assembly coupled to said chassis and said-cover, said

i
weight sensor assembly being capable of detecting if someone or something is

located on said cover.

— - g—— — —

2. A work assist vehicle as set forth in claim 1, wherein said chassis portion

comprises a motor compartment which is located directly beneath said personnel

compartment.

3. A work assist vehicle as set forth in claim 1, wherein said mast assembly
comprises two or more mast sections and an elevating device coupled to said
chassis and at least one of said mast sections, said elevating device causing said at
least one mast section to move toward and away from said chassis, and said at
least one mast section being coupled to said personnel compartment such that said

compartment moves with said one mast section.

4. A work assist vehicle as set forth in claim 3, wherein said body further

comprises a controller.
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D, A work assist vehicle as set forth in claim 4, wherein said weight sensor
assembly comprises:

a support bar coupled to said chassis and being movable relative to said
chassis, said cover being coupled to said support bar;

at least one spring positioned between said support bar and said chassis for
biasing said support bar away from said chassis: and

at least one microswitch coupled to said chassis and positioned adjacent said
support bar, said at least one microswitch being activated by said support bar if said
support bar is moved against said at least one spring toward said chassis by
someone or something located on said cover, said at least one mscroswntch
generating a presence-detected signal if activated, said presence- detected signal

being coupled to said controller.

-———

el d—

6. A work assist vehicle as set forth in claim 5, wherein said support bar

comprises a generally H-shaped bar.

7. A work assist vehicle as set forth in claim 6, wherein said at least one
microswitch comprises first, second, third and fourth microswitches positioned

beneath said generally H-shaped bar.

8. A work assist vehicle as set forth in claim 5, wherein said controller, upon
recelving said presence-detected signal, prevents said elevating device from

lowering said personnel compartment toward said chassis.

9. A work assist vehicle as set forth in claim 8, wherein said drive mechanism

comprises at least one drive wheel and at least one drive motor assembly coupled to

and adapted to drive said at least one drive wheel, said controller preventing said

drive motor assembly from driving said at least one drive wheel upon recetving said

presence-detected signal.
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10. A work assist vehicle as set forth in claim 9. wherein said drive motor
assemoly includes a brake, said controller causing said brake to be engaged upon

recelving said presence-detected signal.

11. A work assist vehicle as set forth in claim 10, wherein said microswitch is
deactivated when said object is removed from said cover. said controller permitting
said elevating device to lower said personnel compartment toward said chassis a
predetermined delay period following deactivation of said at least one microswitch.
12. A vehicle comprising: ;

a self propelled, steerable body including a chassis and a drive mechanism
supported on said chassis; T

a mast assembly coupled to said body;

a base attached to said mast assembly and being movable by said mast
assembly toward and away from said body; and

said body further including a cover adapted to extend over a portion of said
chassis and a weight sensor assembly coupled to said chassis and said cover, said
weight sensor assembly being capable of detecting if someone or something is

located on said cover.

13. A vehicle as set forth in claim 12, wherein said chassis portion comprises a

compartment which is located directly beneath said base.

14. A vehicle as set forth in claim 12, wherein said mast assembly comprises two
or more mast sections and an elevating device coupled to said chassis and at least
one of said mast sections, said elevating device causing said at least one mast
section to move toward and away from said chassis, and said at least one mast

section being coupled to said base such that said base moves with said one mast

section.
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15.  Avvehicle as set forth in claim 14, wherein said body further comprises a

controller.

16. A vehicle as set forth in claim 15, wherein said weight sensor assembly
comprises:

a support bar coupled to said chassis and being movable relative to said
chassis, said cover being coupled to said support bar;

at least one spring positioned between said support bar and said chassis for
biasing said support bar away from said chassis: and

at least one microswitch coupled to said chassis and positioned adjacent sald
support bar, said at least one microswitch being activated by said support bar If said
support bar Is moved against said at least one spring toward said chassis by
someone or something located on-said cover, said at least one microswitch _
generating a presence-detected signal if activated, said presence-detected signal

being transmitted to said controller.

17. A vehicle as set forth in claim 16, wherein said controller, upon recetving said
presence-detected signal, prevents said elevating device from lowering said base

toward said chassis.

18. A vehicle as set forth in claim 17, wherein said drive mechanism comprises at
least one drive wheel and at least one drive motor assembly coupled to and adapted
to drive said at least one drive wheel, said controller further preventing said drive

motor assembly from driving said at least one drive wheel upon receiving said

presence-detected signal.

19.  Avehicle as set forth in claim 18, wherein said drive motor assembly includes
a brake, said controller causing said brake to be engaged upon recelving said

presence-detected signal.
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20. A vehicle as set forth in claim 19, wherein said microswitch is deactivated
when said object is removed from said cover, said controller permitting said
elevating device to lower said base toward said chassis a predetermined delay

period following deactivation of said at least one microswitch.
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