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Description

[0001] The present invention relates generally to turf
care equipment, and more particularly, to a gang mower.
[0002] There are known a wide variety of lawn mowers
including: powered or non-powered, riding, towed or walk
behind, multiple or gang, reel or rotary, and so on type
lawn mowers. Most of these mowers are capable of doing
a fine job of mowing the lawn around the family home,
the grass along the side of the road and around commer-
cial buildings or on the fairways and rough areas of golf
courses. Mowing of golf course greens, however, re-
quires a very precise mower specifically designed and
engineered to ensure a consistent close cropped cut of
the green turf. In addition, because of the time required
to grow a golf course green, sometimes several years to
full maturity, and the cost associated with starting and
maintaining a green, generally tens of thousands of dol-
lars, it is vitally important that the mowing unit operate
properly and not damage the green.

[0003] A number of greens mowers are known in the
art and are discussed in U.S. Patents Nos. 3,425,197;
3,429,110; and 4,021,996. A more specific type of greens
mower, a riding greens mower with multiple or gang cut-
ting units is the subject of and discussed in U.S. Patent
Nos. 3,511,033; 3,668,844; 4,866,917 and 5,042,236.
[0004] In such mowers itis difficult to access the inner
cutting units for maintenance if they are disposed wholly
or partially below the mower frame. The presentinvention
addresses this problem.

[0005] The presentinvention provides in one aspect a
gang mower comprising a frame supported upon a plu-
rality of ground engaging wheels, a prime mover adapted
to provide a driving torque to at least one of the ground
engaging wheels and a plurality of lawn mowers support-
ed from the frame, and wherein at least one of the lawn
mowers is secured to an arm member pivotally secured
to the frame such that the one lawn mower may be moved
from an operative position below the frame to a service
position adjacent the frame.

[0006] In another aspect, the invention provides a piv-
oting support for a mowing unit of a gang type mower
comprising a king pin, a sleeve journally disposed about
the king pin, an arm secured to one of the sleeve and the
king pin, the other being secured to a frame of the gang
type mower, a mount for securing a mowing unit to the
arm, wherein the mowing unit may be pivoted about an
axis defined by the king pin and sleeve from the operative
position to a service position.

[0007] Optional features are set out in the subordinate
claims, which are deemed or repeated here as consistory
clauses. The following statements refer to preferred em-
bodiments.

[0008] The mower includes a frame member which is
supported for movement upon a plurality of ground en-
gaging wheels and upon which are supported a battery
power source, an operator station and a plurality of reel
lawn mowers. An electric motor provides driving torque

10

15

20

25

30

35

40

45

50

55

for motivating the mower between and over golf course
greens or other surfaces to be mowed, and individual
electric mowers provide during torque for each of the reel
lawn mowers. Electrically driven linear actuators are also
provided and facilitate moving the reel lawn mowers be-
tween a lowered operating position in which the reel lawn
mowers engage the turf being mowed and a raised non-
operating or transport position. The unique frame mem-
ber provides a pivoting mount for at least one of the reel
mowers to facilitate service and is further ergonomically
constructed to facilitate efficient operator utilization of the
mower. The frame member is further efficiently utilized
to support and protect various electrical and mechanical
components. Operator orientated controls layout and an
operator communication panel facilitate efficient utiliza-
tion of the mower. All electric operation provides for an
emissionless riding greens mower which is extremely
quiet in operation. Electric operation of the reel lawn
mowers further provides a convenient means for on unit
backlapping as well as for operator customized mower
control.

[0009] The unique and efficient frame construction of
the riding greens mower provides the rigid structure re-
quired for such a mower. Most of the frame members,
however, are multi-purpose. Hence, the battery power
source, the reel mower mounting structure, the drive axie
and electric motor mounting structure, the seat support
structure, the foot deck structure and other portions of
the frame assembly serve multiple purposes in a highly
efficient design. The frame is designed with an outer pe-
riphery tubular structure interlinked with support mem-
bers. Therefore, arigid structure can be provided without
substantial use of gussets or other reinforcements. This
frame design further provides for a riding greens mower
which is light in weight. Each of these considerations are
highly important for preventing soil compaction, which
can damage a green, due to the weight of mower.
[0010] The gang mower may comprise:

aframe member supported upon a plurality of ground
engaging wheels;

a battery power source:

a plurality of reel type lawn mowers supported from
the frame, the reel type lawn mowers being move-
able between a raised non-operative position and a
lowered operative position in which the reel type lawn
mowers engage the ground, the reel mowers being
driven by electric motors receiving electrical power
from the battery power source; and

a prime mover comprising an electric motor supplied
with electrical energy from the battery power source
and adapted to provide driving torque to at least one
of the ground engaging wheels.

[0011] Preferably, there are at least three ground en-
gaging wheels and the prime mover further comprises a
drive axle positioned between two of the wheels for de-
livering driving torque to each of the two wheels and
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wherein the electric motor is positioned forward of the
drive axle. The drive axle may be positioned between the
battery power source and the electric motor.

[0012] The gang mower as defined above may be such
that the frame member comprises a tubular frame mem-
ber of a generally rectangular configuration with an open
center portion and a plurality of transverse frame mem-
bers connected across the open center portion. The bat-
tery power source may be secured to at least one of the
transverse frame members.

[0013] The gang mower defined above may have at
least one of the reel type lawn mowers positioned near
a forward portion of the frame and supported from a rear-
ward portion of the frame. The frame support for the at
least one of the reel type lawn mowers may be a pivoting
type support for allowing the at least one reel type lawn
mower to be pivoted from an operable position to a ser-
vice position.

[0014] In another preferred configuration the gang
mower may comprise:

aframe member supported upon a plurality of ground
engaging wheels, the frame being constructed from
tubular members and having a generally rectangular
configuration with an open center and a plurality of
transverse support members supported between the
tubular members;

a plurality of reel type lawn mowers supported from
the frame;

a prime mover adapted to provide driving torque to
at least one of the ground engaging wheels; and

wherein the transverse support members are further op-
erable for supporting a fuel source, a control unit, and a
pivotable mounting for at least one of the ground engag-
ing wheels.

[0015] This gang mower may have at least one of the
reel type lawn mowers pivotably mounted to the frame
and the pivotable mount may be supported by at least
one of the transverse support members.

[0016] This gang mower may have the transverse
mounted support members further operable for support-
ing an operator.

[0017] In another preferred configuration the gang
mower may comprise:

a frame member supported upon three ground en-
gaging wheels, the frame having a generally rectan-
gular configuration with a forward portion, arearward
portion, an open center and a plurality of transverse
support members;

a plurality of reel type lawn mowers supported from
the frame;

a prime mover adapted to provide driving torque to
at least one of the ground engaging wheels; and

wherein two of the three wheels are secured to the for-
ward portion and one of the three wheels is pivotably
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mounted to the rear of the frame such that pivoting motion
of the one wheel provides for steering of the gang mower
and wherein the track defined by the one wheel along
the ground is maintained within the track defined by the
two wheels along the ground.

[0018] This gang mower may be such that the prime
mover comprises a drive axle joining the two wheels and
for delivering driving torque substantially equally thereto
and an electric motor for providing driving torque to the
drive axle.

[0019] This gang mower may have the axis of rotation
of the one wheel rearward of the pivotable mounting of
the one wheel to the frame.

[0020] This gang mower may have the two wheels sep-
arated along a common axis at the forward portion of the
gang mower and the one wheel may be positioned in 1:
1 relationship to separation of the two wheels at the rear-
ward portion of the gang mower.

[0021] Afurther preferred configuration is a gang mow-
er comprising:

a frame supported on a plurality of ground engaging
wheels;

a plurality of reel type lawn mowers supported from
the frame and driven by an electric motor;

an electric drive motor operable to provide driving
torque to atleast one of the ground engaging wheels;
and

a battery power source for supplying electrical ener-
gy to the electric drive motor and the reel type lawn
mowers.

[0022] This gang mower may further comprise electric
lift motors associated with each of the reel type lawn
mowers for moving the reel type lawn mowers between
a raised non-operative position and a lowered operative
position in which the reel type lawn mowers engage the
ground.

[0023] This gang mower may further comprise control
means for selectively operating the reel type lawn mow-
ers. The control means may be further operable for se-
lectively operating individual reel type lawn mowers from
the plurality of reel type lawn mowers, and may be further
operable for activating and deactivating the selected in-
dividual reel type lawn mowers through a single actuation
means.

[0024] The control means may be further operable to
selectively time delay activation and deactivation of se-
lective individual reel type lawn mowers in relation to the
activation and deactivation of the remaining reel type
lawn mowers.

[0025] The gang mower may be such that the battery
power source provides between about 36 volts and 60
volts of electrical force. The battery power source may
be rechargeable, and the gang mower may further com-
prise a cover for substantially enclosing the battery power
source, the cover further including vents for allowing the
escape of gases produced during the charging of the
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battery power source. The cover may be removable for
exposing the battery power source.

[0026] The gang mower may be such that the drive
motor is further operable to provide braking action.
[0027] The gang mower may be such that the frame
member includes a panel member having a first surface
for securing electrical components for controlling the de-
livery of electrical energy from the batter power to the
drive motor and the reel type lawn mowers thereto, the
panel member being pivotably mounted to the frame for
pivotable movement between a first position wherein a
second surface of the panel member is exposed and the
first surface is hidden and a second position wherein in
the first surface is exposed for allowing service of the
electrical components. The panel member may be such
that in the first position the second surface functions as
an operator footrest. The foot deck may further define a
compartment for housing a plurality of electrical compo-
nents. This compartment may further include a plurality
of apertures for providing drainage.

[0028] The gang mower may have the frame member
constructed from tubular frame members and the battery
power source may be connected to the electric drive mo-
tor and the reel type lawn mowers by wiring routed
through the tubular frame members.

[0029] The gang mower may include three ground en-
gaging wheels, two of the three ground engaging wheels
being mounted to a forward portion of the frame member
and one of the three ground engaging wheels being piv-
otably mounted to a rearward portion of the frame, the
gang mower further including a steering wheel and
means for connecting the steering wheel to the one of
the three ground engaging wheels whereby rotation of
the steering wheel causes pivoting of the one wheel for
steering the gang mower. The means for connecting may
comprise a cable assembly and the frame may be con-
structed from tubular frame members and the cable as-
sembly may be disposed within the tubular frame mem-
bers.

[0030] The gang mower may further comprise means
for backlapping the reel type lawn mowers. The means
for backlapping may comprise means for driving the reel
type lawn mower electric motor in a reverse direction,
and the means for driving the reel type lawn mower in
reverse may comprise an adaptor for reversing the po-
larity of the electrical energy provided to the reel type
lawn mower from the battery power source.

[0031] The means for driving the reel type lawn mower
in reverse may comprise means for providing reverse
polarity electrical energy to the reel type lawn mower from
an external source. The means for backlapping the reel
type lawn mowers may comprise means for connecting
an external driving source to the reel type mower for op-
erating the reel type lawn mower in a backlapping mode.
The external driving source may comprise an electric
backlapping motor adapted to the reel type lawn mower,
and the backlapping motor may be provided with electri-
cal energy from the battery power source or from an ex-
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ternal source.

[0032] The gang mower may further comprise a plu-
rality of lift mechanisms; each lift mechanism having an
electrical motor and each lift mechanism being associat-
ed with one of the reel-type mowers for moving the one
reel-type mower between a raised non-operative position
and a lowered operative position in which the reel-type
lawn mower engages the ground and is ready to cut grass
on a lawn therebelow.

[0033] The gang mower may further comprise a sec-
ond one of the plurality of reel-type lawn mowers sup-
ported from the frame and being secured to a second
arm member having first and second ends, the first end
being secured to the second reel-type mower, and the
second end being pivotally secured to the frame member
to enable movement of the second one of the plurality of
reel-type lawn mowers from an operative position below
the frame member to a service position adjacent the
frame member the second mower being moveable on a
side of the frame opposite the first one of the plurality.
[0034] The pivoting support may be such that the
mounting means is further operable for allowing rotation
of the mowing unit about the arm member.

[0035] A further preferred embodiment provides a
gang mower comprising:

aframe member supported upon a plurality of ground
engaging wheels;

a plurality of reel type lawn mowers supported from
the frame;

a prime mover adapted to provide driving torque to
at least one of the ground engaging wheels;

an operator station secured to the frame and oper-
able to support the operator upon the frame, the op-
erator station including a communication panel for
instructing the operator in performing a mowing task
with the gang mower.

[0036] The gang mower may be such that the commu-
nication panel includes an erasable message board for
displaying erasable mowing instructions to the operator
during operation of the mower. The communication panel
may be operable for instructing an operator of a direction
in which to cut a golf course green. The communication
panel may be operable for instructing an operator of a
service condition of the gang mower.

[0037] The gang mower may be such that the operator
station includes an ergonomically oriented support arm
assembly for supporting a steering wheel and a plurality
of control devices and gages for controlling and monitor-
ing operation of the gang mower, and wherein the com-
munication panel is secured to the support arm assem-
bly.

[0038] The mower may be a self-propelled, electrical-
ly-powered riding gang mower having at least one drive
motor, comprising:

an operator support structure including a seat;
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a generally open tubular frame to which the operator
support structure is secured, the frame being sup-
ported upon at least three ground engaging wheels,
with at least two of the wheels being located in front
of the seat structure;

at least three reel type lawn mowers supported from
the frame, with most of the lawn mowers being lo-
cated forward of the seat structure;

a plurality of operator-actuated, electrical control de-
vices for controlling and monitoring selected electri-
cally controlled functions of the gang mower and an
electrically-powered indicating means viewable by
the operator for controlling and monitoring selected
electrically controlled functions of the gang mower,
a prime mover including at least one electric drive
motor and adapted to provide driving torque to at
least one of the ground engaging wheels;

a support arm assembly for supporting, in an ergonomic
orientation relative to an operator sitting in the seat, the
support arm assembly being arranged to not impede an
operator moving onto or off of the seat.

[0039] The gang mower may be such that the operator
support structure further includes an ergonomically ori-
ented foot deck, located forward of the seat structure,
the foot deck including at least one inclined surface, and
the gang mower further comprising a drive pedal and a
brake pedal for controlling the driving operation of the
gang mower. The foot deck may further include a drive
pedal and a brake pedal for controlling the driving oper-
ation of the gang mower.

[0040] The gang mower may be such that:

the operator support structure further includes seat
adjustment means for permitting the seat to move
back and forth, and an assist handle for assisting the
operator on and off the seat assembly.

[0041] The gang mower may further comprise:

switch means for detecting the absence of an oper-

ator in the seat of the gang mower, and means for

prohibiting operation of the gang mower when an
operator is not positioned in the seat.

[0042] The gang mower may be such that the plurality
of electrical control devices monitors engine hours.
[0043] Another preferred embodiment provides agang
mower having:

a frame supported on ground engaging wheels;
a plurality of reel-type lawn mowers, each supported
from the frame and driven by an electric reel motor;

at least one electric drive motor to provide driving torque
to at least one of the ground engaging wheels;

a plurality of electrically-powered lift mechanisms each
one having an electrical lift motor and, each one being
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associated with a reel mower for moving the reel mowers
between a raised non-operative position and a lowered
operative position in which the reel-type lawn mowers
engage the ground and are ready to cut grass on a lawn
therebelow;

a battery power source for supplying electrical energy to
each of the electric reel motors, the electric drive motor,
and the electric lift motors, the battery power source sup-
plying a plurality of output voltages; and

a control circuit powered by the battery power source for
selectively enabling operation of the gang mower, the
control means supplying a first control voltage required
to enable operation of the gang mower and supplying at
least a second control voltage which if not present will
inhibit operation of the gang mower.

[0044] The gang mower may be such that:

the battery power source provides a first voltage to
atleast one operator-activated input device and con-
trol device electrically-connected to and controlled
at least in part by the input device;

the battery power source provides a second voltage
to the electric lift motor; and

the battery power source provides a third voltage to
the electric reel motors and the electric drive motor.

[0045] The first voltage may be less than the second
voltage and the second voltage less than the third volt-
age. The first control voltage may be generally about 12
volts; the second control voltage may be generally about
24 volts; and the third control voltage may be generally
about 48 volts. The gang mower may further comprise
an operator adjustable control device producing a varia-
ble electrical signal for varying the third voltage applied
to the electric drivemotor between zero volts and the third
voltage.
[0046] The control circuit may include:

a first control circuit section for selectively enabling
the remainder of control means, the first control cir-
cuit section being powered by the first voltage;

a second control circuit section for selectively oper-
ating individual ones of the electric lift motors, the
second control circuit being powered by the second
voltage;

a third control circuit section for selectively operating
the electric drive motor, the third control circuit sec-
tion being powered by the third voltage; and

a fourth control circuit section for selectively operat-
ing the electric reel motor, the fourth control circuit
section being powered by the third voltage.

[0047] The second control circuit section may selec-
tively delay activation and deactivation of selected indi-
vidual reel mowers in relation to the activation and deac-
tivation of the remaining reel mowers. The control circuit
may operate so that the second control voltage is not
applied to the second control circuit section if the first
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control circuit is not operational and so that the third con-
trol voltage is not applied to the third and fourth control
circuit section if the second control circuit section is not
operational.

[0048] The battery source may include at least four
interconnected battery sections arranged in series and
the control circuit may be arranged and interconnected
to the battery source at different sections thereof to obtain
the first, second, third voltages and to provide a more
balanced use of electrical energy drawn from different
sections of the battery power source.

[0049] The electric drive motor may provide driving
torque directly to an axle structure for driving a plurality
one of the ground wheels.

[0050] The gang mower may further comprise:

an operator control panel having operator controls
for selectively activating predetermined functions of
the gang mower; and

a second control panel distinct from the operator con-
trol panel having operator controls for selectively ac-
tivating other predetermined functions of the gang
mower.

[0051] The greens mower may be laid out in a three
wheel design with two wheels mounted towards the front
of the unit on a common drive axle. This arrangement
facilitates driving both of these wheels from a single elec-
tric motor, again reducing the weight of the unit. The mow-
er has an elongated frame structure which, while enhanc-
ing the stability of the mower, provides for positioning the
battery power source behind and under the operator. The
third wheel is positioned at the rear of the mower on a
pivoting mount for steering the vehicle. The wide spacing
of the front ground engaging wheels allows for maintain-
ing the track of the rear wheel within the track of the front
wheels through turns which enhances the stability of the
mower. In addition to the liberal use of tubular and multi-
purpose frame members, all of the frame members are
formed to facilitate reduction.

[0052] Thetubularframe structure can provide for rout-
ing the electrical wiring and steering cable assembly
through the trame members. This feature of the riding
greens mower can eliminate a number of mounting
brackets and hardware and also reduce or eliminate pro-
tective sheathing which would otherwise be required for
mounting and protecting the wiring and cable assem-
blies. The frame construction also provides for housing
most of the electrical control elements conveniently on a
common panel which, when in a closed position, is the
operator foot deck. The panel can easily pivot to an open
position, however, to allow access to the electrical com-
ponents for service or inspection. The foot deck is ergo-
nomically angled for enhancing operation and for allow-
ing water which may accumulate within the housing to
drain through apertures formed therein

[0053] The all electric operation of the riding greens
mower provides numerous advantages over previously
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known mowers. For example, the mower is extremely
quiet in operation. Hence, greens near homes may be
mowed without disturbing the homeowners, or greens
adjacent playing areas can be mowed without disturbing
golfers. The unit also does not produce emissions, and
the possibility of spilling fuel, lubricating oil or hydraulic
fluid is eliminated.

[0054] The electric operation of the riding greens mow-
er reduces maintenance. The mower need only be con-
nected to a recharger after use. On a full charge, the
mower is capable of mowing in excess of 20 greens, in-
cluding travelling therebetween. Therefore, one or two
units can easily handle the greens mowing requirements
for an average golf course. The mower is specifically de-
signed to reduce maintenance. For example, the reel
mowers can be conveniently backlapped an the unit
through adding an external backlapping motor or through
a simple adaptor which allows for operating the reels In
reverse via the reel drive motors. The center reel of the
unit is designed to easily pivot out from under the unit for
service. And, the battery cover is vented such that it does
not have to be removed during charging.

[0055] In addition to being efficiently designed and
easy to maintain, the riding greens mower is easy and
convenient for the operator to use. The mower is de-
signed with an arm structure which supports the steering
wheel as well as most of the control elements and gages
within easy view and reach of the operator. Adjacent the
seat, an assist bar is provided for helping the operator
on and off the unit. Drive, brake and reel motor control
elements are positioned for easy reach by the operators
foot on the ergonomically angled foot deck made integral
to the frame structure. In addition, a communication panel
is provided. The communication panel allows the golf
course greens supervisor to easily and conveniently
communicate, through erasable messages, to the oper-
ator which greens to mow, how to mow them and when
to bring the unit in for service, just as an example. The
erasable nature of the messages allows the supervisor
to set up the machine on a daily basis, and to send the
operator out with clear instructions for the day.

[0056] Additional objects, advantages, and features of
the present invention will become apparent from the fol-
lowing description and appended claims, taken in con-
junction with the accompanying drawings.

[0057] The various advantages of the present inven-
tion willbecome apparent to one skilled in the art by read-
ing the following specification and subjoined claims and
by referencing the following drawings in which:

Figure 1is a left perspective view of the electric drive
riding greens mower of the present invention;
Figure 2 is a right perspective view of the electric
drive riding greens mower of the present invention;
Figure 3 is a top view of the electric drive riding
greens mower of the presentinvention and illustrates
features of the mower generally disposed above the
frame member;
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Figure 4 is a top view similar to Figure 3 illustrating,
however, features of the mower generally disposed
below the frame member and illustrating the drive
axle partially broken away to show the internal gear
arrangement;

Figure 5 is a front view of the electric drive riding
greens mower of the present invention and further
illustrates two of the reel type mowers, one of which
is in a lowered operating position and the other of
which is in a raised non-operative or transport posi-
tion;

Figure 6 is a rear view of the electric drive riding
greens mower of the present invention with the bat-
tery cover partially broken away to show the batteries
and the seat support assembly;

Figure 7 is an enlarged side view of the electric drive
riding mower of the present invention further illus-
trating the seat support assembly, the battery power
source support assembly and partially illustrating the
center reel mower swing arm and latch assembly;
Figure 8 is an enlarged top view of the electric drive
riding mower of the present invention further illus-
trating the batteries and illustrating the center reel
mower swing arm assembly partially rotated from an
operative position to a service position;

Figure 9 is an enlarged perspective view of one of
the reel lawn mowers illustrating the lifting mecha-
nism, the wiring connections and the external back-
lapping motor mount cover,

Figure 10 is an enlarged top view of the electric drive
riding mower of the present invention illustrating the
foot deck layout including the drive pedal, the brake
pedal, the reel type mower operation switch and the
pivotable electrical component mounting panelinthe
dosed position;

Figure 11 is an enlarged perspective view of the elec-
tric drive riding mower of the present invention illus-
trating the foot deck and particularly illustrating the
electrical component mounting panel in an opened
position

Figure 12 is an enlarged partial top view of the elec-
tric drive riding mower of the present invention illus-
trating the operator station including the steering
wheel, the communication panel and the control pan-
el;

Figure 13 is an enlarged view of the communication
panel;

Figure 14 is an exploded assembly view of the op-
erator seat support assembly and integrated battery
power source support member;

Figure 15 is a perspective view of the frame member
and includes an exploded assembly perspective of
the drive assembly and of the pivoting center reel
mounting assembly;

Figure 16 is a timing diagram illustrating the on/off
delay operation of the center reel mower of the elec-
tric drive riding greens mower of the present inven-
tion; and
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Figures 17A and 17B are schematic circuit diagrams
illustrating the electrical connections and functional
control elements of the electric drive riding greens
mower of the present invention.

[0058] The presentinvention is directed to an all elec-
tric operating riding greens mower. For purposes of pro-
viding a detailed description of the preferred embodi-
ments of the invention, the invention is described as fol-
lows embodied as an electric triplex greens reel mower
having a frame supported on three wheels, three reel
type lawn mowers supported from the frame member, an
operator station including a seat from which an operator
controls the function of the mower and an on-board bat-
tery power source of electrical energy. It should be readily
understood that the teachings of the present invention
are not limited to the specific type of greens mower de-
scribed herein and can be extended to a variety of appli-
cations In the turf care industry and elsewhere.

[0059] Figures 1-6 illustrate the general arrangement
of electric riding greens mower 10. Mower 10 includes a
frame 12 supported for movement on forward drive
wheels 14 and rear steerable wheel 16. Three reel type
lawn mowers 18a, 18b and 18c, respectively, are sup-
ported frame 12 by reel lift assembles 190. Two of the
reel lawn mowers 18a and 18b, are disposed at the for-
ward corners of frame 12 and the third reel lawn mower
18c is centrally disposed below frame 12. This arrange-
ment assures that the mowers precede the ground en-
gaging wheels such that the green turf is mowed prior to
being traversed by the ground engaging wheels thereby
ensuring a precise and consistent length of cut.

[0060] Each of the reel lawn mowers are driven by an
electric reel mower motor 22 which is supplied with elec-
trical energy from on-board battery power source 24. Bat-
tery power source 24 preferably provides between about
12 volts to 96 volts of electrical force. In the preferred
embodiment, battery power source 24 includes eight six-
volt lead-acid batteries 26 connected in series to provide
48 volts of electrical force and further providing capability
for cutting between in excess of 20 average golf course
greens including transportation of mower 10 between the
greens. As will be appreciated, lower battery voltages
may be used with smaller units while higher battery volt-
ages may be used with larger units such as five gang
fairway mowers. Battery power source 24 is rechargea-
ble, and it should be readily understood that any type of
batteries, such the above-mentioned lead acid or nickel
cadmium (NiCad) batteries, may be used with mower 10.
Battery power source 24 also provides electrical energy
to a drive motor 162 which is adapted to provide driving
torque through a drive axle 164 to each of the drive
wheels 14 for propelling mower 10 over a green being
mowed or between greens. Drive motor 162 is capable
of providing an average cutting speed for mower 10 of
approximately 6.1 kilometers per hour (KPH) (3.8 miles
per hour (MPH)) during mowing operations and approx-
imately 12.0 KPH (7.5 MPH) during transport.
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[0061] Referring to Figures 7 and 14, battery power
source 24 is secured to a battery support 40 which is
made integral to a rearward portion of frame 12. Battery
support 40 includes a plurality of transverse "L" shaped
members 42 which define a pair of channels 44 and 46,
respectively. Channels 44 and 48 are sized to receive
the eight lead-acid batteries 26 of battery power source
24 in two rows of four. Channels 44 and 46 are separated
by a vertical plate member 48 which also forms a portion
of a seat support 64. Vertical plate member 48 is formed
with a plurality of apertures 50 to reduce its weight and
hence the overall weight of mower 10. The forward chan-
nel 44 is further shielded from the forward portion of mow-
er 10 by contoured vertical plate member 52 which also
forms a portion of seat support 64. Once secured into
battery support 40, upper support member 56, also con-
structed from a plurality of "L" shaped members is se-
cured over the tops of batteries 26. Batteries are then
connected in series via jumpers 45 (shown in Figure 8)
to provide up to approximately forty-eight volts of electri-
cal force. In operation, as shown in Figures 1 and 6, bat-
tery power source 24 is covered with a vented cover 54.
Cover 54 has a dome shaped contour and overlaps the
outer portions of frame 12 to cover battery power source
24 as well as steering mechanism 260. Cover 54 further
includes an aperture 58 which is located at the apex of
the domed shape. Aperture 58 permits the escape of
gases generated during recharging of the batteries 56
without having to remove cover 54. Additional apertures
57 are formed in the upper side portions of cover 54 into
which vented plugs 59 are inserted for further ensuring
adequate ventilation of battery power source 24.

[0062] Mower 10 is operated from an operator station
60 which includes a seat 62 supported above frame 12
and battery power source 24 by seat support 64. Operator
station 60 also includes a control support arm 66 which
is secured to a rearward portion of the frame 12. Control
support arm 66 extends forwardly and around the seat
62 such that a steering wheel 68 is located directly in
front of the operator and a control module 70 for housing
the control elements such as control switches and indi-
cators is within view and reach of the operator. Located
on control support arm 66 and adjacent steering wheel
68 is a communication panel 72, which will be described
in more detail hereinlater, and which is operable for dis-
playing mowing and operating instructions to the opera-
tor. Formed integral to frame 12 and associated with op-
erator station 60 is foot deck 74. Foot deck 74 is ergo-
nomically angled for operator comfort and ease of reach-
ing the drive pedal 76, brake pedal 78 and reel mower
activation switch (mow switch) 80. Seat 62 further in-
cludes an assist handle 82 for assisting the operator on
and off mower 10.

[0063] Figures 7, 14 and 15 illustrate seat support 64
including vertical plate member 48, contoured vertical
plate member 52 and assist handle 82 and further includ-
ing horizontal plate member 84, track members 87 and
seat base support 88. Threaded fasteners 90 and bush-
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ing 92 pivotably secure a first end of horizontal plate
member 84 to apertures 94 formed In tabs 96 formed on
contoured vertical plate member 52. In a first position,
horizontal plate 84 is supported on vertical plate member
48 and is secured by a threaded knob 98 which engages
a stud 100 extending vertically upwardly from vertical
plate member 48 and passing through aperture 58 in cow-
er 54 and an aperture 102 formed in horizontal plate 84.
[0064] Seat 62 and assist handle 82 are secured to
base support 88 such as by threaded fasteners, and base
support 88 is secured to track members 87. Track mem-
bers 87 are operable for allowing fore and aft adjustment
of seat 62 relative to the seat support 64 and hence frame
structure 12 of mower 10 to enhance operator comfort
and ease of operating mower 10. Track members 87 are
secured, such as by threaded fasteners, to horizontal
plate 84. To allow access to battery power source 24,
threaded knob 98 is detached from stud 100, and seat
62, including base support 88, track members 87 and
horizontal plate 84, may be pivoted to a past vertical po-
sition for removing cover 54 and accessing battery power
source 24 and steering mechanism 260. It should be not-
ed that assist handle 82 also pivots with seat and there-
fore may be used to assist in pivoting seat 62 as well as
for assisting an operator on and off mower 10.

[0065] Figures 10 and 11 illustrate the details of the
ergonomically oriented foot deck 74. As seen in Figure
10, foot deck 74 includes a drive pedal 76, a brake pedal
78 and mow switch 80 the functions of which will be de-
scribed later. Both the drive pedal 76 and the brake pedal
78 are covered with a non-slip surface coating as is a
portion 120 of foot deck adjacent the mow switch 80. As
can be seen in Figure 11, a portion of foot deck 74 is a
panel 122 which is hingedly mounted to the foot deck 74
and can be opened to reveal the electrical components
and wiring connections for mower 10 which are mounted
in a compartment 124 under the foot deck or to the panel
122 itself. Nearly all of the electrical components are
mounted to this panel which can be easily opened to
provide service to the electrical components as required.
The electrical components mounted to panel or In com-
partment are connected to the other portions of mower
10 by a wiring harness 126. In addition, constructing
frame 12 from tubular stock materials can provide an
integral conduit for routing wiring harness 126 to the var-
ious electrical components. Figure 3 illustrates the rout-
ing of wiring harness through tubular frame 12. In this
manner a number of brackets and tie-downs necessary
for securing wiring harness 123 to mower 10 can be elim-
inated as well protective sheathing which would be re-
quired if wiring harness 126 were exposed thereby saving
on cost and weight of mower 10. In addition compartment
124 is formed with apertures 128 which allow for water
which may accumulate in compartment 124 to drain due
to the angle of foot deck 74.

[0066] Figure 12 further illustrates features of operator
station 60 including the position of steering wheel 68
mounted to control support arm 66 in its relation to seat
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62. In addition, a control panel 130 is provided and se-
cured to control support arm 66. Control panel 130 con-
tains a plurality of electrical switches generally indicated
at 132 for changing the operating conditions of mower
10 as well as a of plurality gages 134 to monitor the op-
eration of mower 10. As will be described, switches 132
are provided and secured to control panel 130 for selec-
tively controlling operation of reel mowers 18a, 18b and
18c, activating the head-light 304 and the like. Also, in-
dicator gages 134 show hours of operation, battery
charge state, and the like.

[0067] AlsoshowninFigure 12 associated with control
support arm 66, and better seen in Figure 13, is a com-
munication panel 72. Communication panel 72 is secured
to control support arm 66 such as by adhesive, hook and
loop fasteners or by securing it under a clear plastic pan-
el. Communication panel 72 allows the greens supervisor
to provide mowing instructions to the operator. Commu-
nication panel 72 is constructed from plastic or other suit-
able material to allow it to be written on in grease pencil
or dry erase marker and hence, the instructions can be
changed on a daily basis. As shown in a preferred em-
bodiment, communication panel includes a plurality of
zones 138 which define particular operations and oper-
ating parameters and a plurality of blank zones 140 in
which the supervisor may mark instructions. Also includ-
ed is a dial indicator 142 which allows the supervisor to
indicate the direction In which to mow a particular green.
For example, a line between 9 and 3 would indicate the
direction in which the operator should traverse the green
while mowing, and circling CW or CCW indicates the di-
rection in which to perform a clean-up cut if required.
Several communication panels 72 may be prepared and
selectively inserted behind the dear plastic panel, or oth-
erwise affixed to control support arm 66, by the operator.
Hence, the supervisor may prepare all of the instructions
that the operator may need for an entire day at one time,
and the operator may view the instructions while operat-
ing the machines to ensure proper mowing of the green.
[0068] Figure 4 shows the prime mover 160 for mower
10 whichincludes a series-wound DC motor 162 adapted
to deliver driving torque via drive axle 164 to each of the
drive wheels 14. More particularly, drive motor 162 en-
gages a gear reduction assembly 166 which includes a
differential gear assembly housed therein. Gear reduc-
tion assembly 166 provides driving torque to a pair of
shafts which are journally supported within drive axle 164
and which are operable to deliver drive torque to wheels
14. A suitable drive motor 162 is a 48 volt 2 horsepower
(HP) at 2800 revolutions per minute (RPM) DC motor,
and a suitable drive axle 164 is a 15.67:1 gear reduction
axle adapted to have motor 162 secured directly thereto.
A'single brake assembly 182 is secured to drive axle 164
and is interconnected with brake pedal 78 for providing
braking means.

[0069] As will be appreciated, the weight of prime mov-
er 160 is isolated toward a forward portion of mower 10
and substantially over the front drive wheels 14. More
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particularly, drive motor 162 is mounted to drive axle 164
forward of the axis of rotation of drive wheels 14 such
that the majority of the weight of drive motor 162 is dis-
tribute to the front drive wheels 14. The remaining weight
of prime mover 160, i.e., the weight of the drive axle 164
is substantially distributed along the axis of rotation of
drive wheels 14.

[0070] As best seen in Figures 5 and 15, drive motor
162 is mounted directly to drive axle 164 and forward
thereof. Drive axle 164 is secured to mower 10 via thread-
ed fasteners to brackets 178 suitably secured to an outer
portion of frame 12. Mounting bracket 180 is provided
and adapted to support a pair of reel lift assemblies 190
for supporting reel lawn mower 18a and 18b to a forward
portion of mower 10. Each of the reel lift assemblies 190
include an arm member 184 pivotably supported at one
end to mounting bracket 180 and fitted with a forwardly
extending support member 186 including a sleeve 188
at the other end. Reel lift assemblies 190 each include a
reel lift motor 192 supported to a case 194 and an actu-
ating shaft 196 supported for axial movement relative to
sleeve 188 secured to case 194. Reel lift motor 192 drives
a ball screw assembly (not shown) housed within case
194 which causes linear movement of shaft 196 relative
to sleeve 188. A distal end of shaft 196 includes a bore
198 through which a pin 200 is secured with pin 200 also
engaging a pair of slots 202 formed through plates 204
secured to arm 184.

[0071] As best seen in Figure 5, reel mower motor 22
is directly mounted to a bearing housing portion 168 of
the reel mowers 18a - 18c and is directly coupled to the
cutting cylinder (not shown). The cutting cylinder is jour-
nally supported within the reel mower frame 172 which
is adapted to a pull frame 178 in a known manner. Pull
frame 178 includes a transverse frame member 179 and
a steering shaft 206 which is journally supported on arm
186 by sleeve 208 in aknown manner, as shownin Figure
4. In operation, linear movement of shaft 196 in a first
direction causes engagement of pin 200 with slots 202
and an upward pivoting movement of arm 184 about
mounting bracket 180 and hence a lifting of the associ-
ated reel mower from a lowered operative position to a
raised non-operative position. Similarly, linear movement
of actuating shaft 196 in a second direction causes a
downward pivoting movement of 184 arm about mount-
ing bracket 180 and a lowering of the associated reel
mower to the operative position. Slots 202 are sized to
permit an amount of upward and downward travel of the
reel mower in the operative position such that the reel
mower may traverse undulating terrain without binding
against the pin 200.

[0072] Figures 1, 4, 7, 8 and 16 illustrate the center
reel mower 18c pivoting mount 230. Pivoting mount 230
includes an arm member 232 to which a lift actuation
mechanism 234, similar to that previously described, is
secured to a first end. A second end of arm member 232
is pivotably mounted to a rear portion of frame 12. More
particularly, a sleeve 236 is secured, such as by welding,
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to a rear portion of frame 12. Journally received within
the sleeve 236 is a swivel pin 238 which is secured to
the second end of arm member 232 thereby allowing
pivoting motion of arm member 232 about a vertical axis
located at a rearward portion of frame 12. In this manner,
centerreel 18c may be pivoted from an operative position
below frame 12 to a service position adjacent frame 12.
Figure 8 shows reel mower 18c pivoted midway between
the operative position and the service position.

[0073] With particular reference to Figures 7 and 8, a
bracket member 240 is secured to the first end of arm
member 232. Bracket member 240 includes first and sec-
ond transversely extending vertical flanges 242 and 244,
respectively. An upper portion of flange 242 further in-
cludes a rearwardly extending portion 246 to which a
latch assembly 248 is secured. Latch assembly 248 in-
cludes an over-center toggle member 250 and a hook
252 secured thereto. An upper portion of hook 252 is
formed with a substantially right angle bend portion 254
which projects through an aperture 256 formed in the
upper portion of flange 242. Bend portion 254 is oriented
to engage a catch 258 secured to a side portion of frame
12. A clamping load is applied between hook 252 and
catch 258 by over-center toggle 250 for securing arm
member 232 in its operative position with respect to frame
12. Lift actuator assembly 234 is pivotably secured to
bracket 242, and operates as described above for raising
and lowering center reel mower 18c.

[0074] Figures 1-4 and 6 show the mounting of rear
steerable wheel 16, the steering mechanism 260 and the
interconnection between steering mechanism 260 and
steering wheel 68. As can be seen, rear wheel 16 is
mounted to a pair of brackets 262 secured to a "U" shaped
yoke member 264. Yoke member 264 includes an upper
spindle portion 266 which is journally supported within
sleeve 268 secured to brackets 270 and which in turn
are secured to frame 12. Spindle 266 projects upwardly
through sleeve 268 such that a portion extends above
frame 12 for allowing a steering sprocket 272 to be se-
cured thereto. Steering sprocket 272 has a plurality of
teeth 274 formed along its circumference for engaging
an open ended chain 276. Cable assembly 278 is se-
cured to the ends of chain 276 and is routed along a
plurality of pulleys, examples of which are shown at 280
and 282, respectively, to steering wheel 68. It should thus
be appreciated that rotation of steering wheel 68 causes
concomitant movement of cable assembly 278 and
hence rotation of steering sprocket 272 about sprocket
axis "S" for turning rear wheel 16 and for steering mower
10. Rear wheel 16 Is positioned aft of sprocket axis "S"
such that it trails sprocket axis "S" for preventing flutter
and enhancing stability of rear wheel 16. Cable assembly
278 can be routed through control support arm 66 which
is constructed from tubular materials reducing cost and
weight through the elimination of brackets and protective
sheathing

[0075] Figures 17A and 17B show in schematic form
the power and control circuit 300 for supplying electrical

10

15

20

25

30

35

40

45

50

55

10

energy from battery power source 24 to reel mower mo-
tors 22, reel lift motors 192 and drive motor 162 previously
described. Circuit 300 is arranged to provide twelve and
twenty-four volt control voltages to a plurality of electro-
mechanical relay devices, while power devices are con-
trolled at forty-eight and twenty-four volts as will be de-
scribed below. It should also be understood that solid
state devices may be substituted for those described
without departing from the fair scope of the invention.
[0076] Circuit300 includes alock-out, and the operator
must insert a key into key switch 302 to activate mower
10. Key switch 302 is a two position dual pole switch
which is closed in an Ignition on position. When closed,
operation of the head-light 304 through activation of
head-light switch 306 is permitted. Further operation of
mower 10 is prohibited unless seat switch 308 is closed,
i.e., unless an operator is sitting In seat 68. Upon closing
of key switch 302 and seat switch 308, key-switch-on
relay 310 is energized at twelve volts which doses a first
contactor for supplying a twelve volt signal to the motor
controller 312 and for energizing a power on lamp 314.
Energization of key-switch-on relay 310 also doses a sec-
ond contactor which is necessary for supplying twenty-
four volts to the reel mower contactor coils 342 and the
reel lift motors, as will be described.

[0077] To effect driving of mower 10, with the key-
switch-on relay 310 energized and the seat switch
closed, drive motor 162 is controlled through cooperation
of motor controller 312, foot actuated potentiometer 318
and forward/reverse contactor 320. Battery voltage is
supplied to motor controller 312, which is operable to split
the battery voltage and supply foot actuated potentiom-
eter 318 with an input voltage. Foot actuated potentiom-
eter 318 divides this input voltage depending on the po-
sition of drive pedal 76 and a "tap" voltage is returned to
motor controller 312 which responds by modulating cur-
rent flowing through the drive motor field coil 328 in pro-
portion to the tap voltage for controlling the output speed
of drive motor 162.

[0078] As previously mentioned, drive motor 162 is a
D.C. series-wound reversible motor. A first pole of drive
motor 162 is connected directly to the full battery power
source 24, i.e., forty-eight volts. The second pole of drive
motor 162 is connected to the motor controller 312 which
provides an interruptable ground connection. Motor con-
troller 312 in cooperation with forward/reverse contactor
320, forward microswitch 324 and reverse microswitch
326 supplies and modulates field current to drive motor
field winding 328 for controlling drive motor 162 speed.
Forward microswitch 324 and reverse microswitch 326
are normally open and are disposed adjacent drive pedal
76 such that rotation of drive pedal 76 in a first direction
closes forward microswitch 324 while rotation of drive
pedal 76 in the opposite direction closes reverse micro-
switch 326. It should be noted that foot actuated poten-
tiometer 318 is operable in both directions to divide the
input voltage and to supply a tap voltage to motor con-
troller 312. In this regard, foot actuated potentiometer
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318 is operable to control mower 10 ground speed in
both forward and reverse directions. Forward/reverse
contactor 320 (shown completely de-energized in Figure
17A) is a four position, four pole dual input relay. Forward
and reverse microswitches 324 and 326 are arranged to
selectively cause closing of forward and reverse contac-
tors, 330 and 332. respectively, within forward/reverse
contactor 320. When the forward contactor 330 is dosed
and reverse contactor 332 is open, field currentis applied
from S1 to S2 on motor field winding 328, and drive motor
162 operates in a forward mode in response to current
flow through drive motor armature winding 322. Similarly,
when reverse contactor 332 is closed and forward con-
tactor 330 is open, field current is applied from S2 to S1
on motor field winding 328, and drive motor 162 operates
in a forward direction in response to current flow through
drive motor armature winding 322. Also included and ac-
tivated when forward contactor is closed, is hour meter
334 for logging the hours of operation of mower 10.
[0079] With reference then to Figure 17B, when the
key-switch-onrelay 310 Is energized and seat switch 308
is closed, operation of the reel mowers is conducted pri-
marily through activation and deactivation of mow switch
80 and transport switch 86. Mow switch 80 is a foot op-
erated dual pole two position switch while transport
switch 86 is a dual pole two position switch mounted to
control panel 70.

[0080] Mower 10 is designed to operate in two modes
based on the position of transport switch 88. When in the
transport mode, mower 10 is operable to travel at higher
speeds, the reel mowers may be raised and lowered, but
reel mower operation through actuation of mow switch
80 is inhibited. In a mow mode, i.e., transport switch 86
in the mow position, mower 10 operates at a lower mow
speed, mow switch 80 is operable to activate and deac-
tivate the reel mowers for mowing. The reel mowers may
still be raised manually through operation of a second
switch. Each of the reel mowers 18a -18c operate in es-
sentially the same manner, and the following discussion
for actuating a single reel mower is applicable to each.
[0081] With transport switch 86 in the transport mode,
mow relay 336 is energized and the coll of main contactor
338 is switched to an open/de-energized state. Also, reel
mower contactor coil 342 is also in an open/do-energized
state as is the reel mower relay 344. Raise/lower switch
340 is a three position switch which is normally open. If
moved to the raise "u" position, main contactor coil 338
is energized introducing a +24 volt differential across the
reel lift motor 192 and it operates to raise the reel mower
as previously described. If moved to the lower "d" posi-
tion, the reel mower relay coll 344 is energized, and -24
volts is introduced across reel lift motor 192 which oper-
ates to lower the reel mower as previously described.
During each of these operations the reel mower motor
contactor coll 342 remains in an open/de-energized
state, and therefore, the reel mower does not operate.
[0082] With continued reference to Figure 17B, placing
transport switch 86 in the mow mode de-energizes mow
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relay 336. Main contactor 338 coil is then energized and
its contacts close. In addition, when mow switch 80 is
switched to mow, reel mower contactor coll 342 is ener-
gized which closes its contacts and Introduces +48 volts
across the reel mower motor 22 causing it to operate.
Also, closing reel mower relay 344 contactors introduces
-24 volts across reel lift motor 192 which lowers the reel
mower into contact with the green and mowing begins.
Lastly, with transport switch 80 in the mow mode, poten-
tiometer relay 348 is de-energized thereby moving its
contacts and introducing an additional resistor 346 in se-
ries with foot actuated potentiometer 318 reducing the
tap voltage seen by motor controller 312. Motor controller
312, in response to the reduced tap voltage, reduces the
current flow through drive motor armature winding 322
and likewise reduces the speed of the mower 10 to mow-
ing speed.

[0083] Uponcompleting a pass across the green being
mowed, the operator switches mow switch 80 to off "O".
This de-energizes reel mower contactor coll 342 and the
reel mower motor ceases operating and are raised. Also,
the reel mower relay 344 is de-energized, and mow relay
338 is energized opening main contactor 338. With both
transport switch 86 in the mow mode, and mow switch
80 in the mow position, raise switch 340 remains opera-
ble, as described, to raise and lower reel mowers 18a -
18c. When generally mowing, transport switch 86 is left
in the mow position and control of reel mowers 18a -18c
is controlled through selective activation of mow switch
80. Upon completing mowing, switching of transport
switch 86 to the transport mode energizes potentiometer
relay 348 moving its contacts and taking resistor 346 out
of series with foot actuated potentiometer 318 and allow-
ing mower 10 to drive at higher speeds, and disables
mowers 18a -18c operation as described.

[0084] As previously discussed, reel mowers 18a, 18b
and 18c are positioned on frame 12 in a staggered ar-
rangement. Thatis, reel mowers 18a and 18b are forward
while reel mower 18c s centrally located. If all three mow-
ers were to activate simultaneously, an irregular cutting
pattern would be created which would reduce efficiency
by requiring additional clean up cuts. Circuit 300 includes
anon/off delay timer 350 for reel mower 18c. In operation,
on/off delay timer 350 delays the time before reel mower
18c is activated and lowered such that it starts cutting at
substantially the same position as reel mowers 18a and
18b. Likewise, on/off delay timer 350 delays the deacti-
vation of reel mower 18c such that it stops cutting at sub-
stantially the same position as reel mowers 18a and 18b.
It should be understood that on/off delay timer 350 may
be a simple RC timer circuit, a 555 timer chip, or digital
timer circuit, which is preferred. Figure 16 illustrates the
on/off delay feature for reel mowers 18a, 18b and 18c.
The high going trace indicates mower activation, while a
low going trace indicates mower deactivation.

[0085] The foregoing generally describes the details
of the structure, function and operation of mower 10. The
following describe additional advantages and features of
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mower 10.

[0086] Of considerable concern to golf course super-
intendents is the weight of a greens mower. As mentioned
above, it is important to avoid compaction of the soil un-
derneath the green turf, and in accordance with this con-
sideration every aspect of mower 10 is designed with an
eye towards reducing weight wherever and whenever
possible. Figures 1-6 and 15 illustrate the frame assem-
bly and the mounting of the prime mover and other frame
components. Mower 10 incorporates a single drive motor
162 adapted to drive the forward driven wheels 14
through drive axle 164, thus reducing weight over having
multiple drive motors. In addition, the frame is construct-
ed from tubular frame members. The tubular frame pro-
vides for enhancing structural rigidity of the electric drive
riding greens mower 10 while reducing weight. In addi-
tion, the tubular frame permits routing of wiring harness
128 and steering cable assembly 278 through the frame
12 and control support arm 66, respectively, to the vari-
ous positions on the riding greens mower. This advanta-
geously provides protection for wiring harness 126 and
steering cable assembly 278 without additional sheath-
ing, and helps to reduce the number of brackets and re-
tainers necessary to secure the wiring. Each of these
features assist in the overall goal of reducing the weight
of the mower.

[0087] Many of the features of the frame 12 are dual
or multiple purpose. The foot deck 174 also defines the
electrical component mounting panel 122 and electrical
compartment 124 all of which is integrally constructed
into frame 12. The battery support structure 40 including
vertical plates 48 and 52 also serves to support seat 62.
The control support arm 66 supports steering wheel 68
and control panel 70 as well as functions as a conduit for
steering cable assembly 278.

[0088] Mower 10 is designed with an increased tread
width, i.e., the distance between centerlines of front drive
wheels 14. This arrangement improves stability and en-
sures that rear steerable wheel 16 remains within the arc
defined by drive wheels 14 during turns. Thus, the oper-
ator is assured that if drive wheels 14 have cleared a
hazard, rear steerable wheel 16 will similarly clear the
hazard. The positioning of rear steerable wheel 16, how-
ever, also takes into account the desirability of elongating
the wheel base to enhance stability of mower 10. Hence,
rear steerable wheel 16 is positioned as far aftas possible
while still achieving the above goals with the wheel base
being approximately in the ratio of 1:1 to the tread width.
[0089] Mower 10is also designed to be highly service-
able. As noted above, batter cover 54 is vented so that
battery power source 24 may be recharged without hav-
ing to remove battery cover 54. The seat 62 is pivotable
to allow access to battery power source. Also, as de-
scribed, center reel mower 18c is secured to pivoting
mount 230 so that it is easily pivoted out from under mow-
er 10 for service. Furthermore, a majority of the electrical
components are conveniently mounted to a pivoting pan-
el such that they are easily accessed for service.
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[0090] With reference to Figure 9, electrical energy is
communicated to the reel mowers 18a -18c from battery
power source 24 along lead 384 and to the reel mower
via lead 360. To provide means for backlapping the reel
mowers, connectors 366 and 362 joining leads are dis-
connected. Also disconnected is a main power connector
which isolates battery power source 24 from the rest of
the electrical system. Abacklapping accessory box which
Includes a pair of leads, an on/off switch and a knob con-
nected to a potentiometer disposed within the box. A first
lead of the accessory box is connected to an external
power source and the other lead is connected to lead
360 at connector 362. By turning the backlapping acces-
sory on, power from the external power source is provide
to drive the reel mower in a reverse manner. The knob
can be rotated to adjust the potentiometer such that the
speed at which the reel mower is driven in reverse can
be adjusted. Hence, the reel mowers may be conven-
iently backlapped without removing them from mower
10. As should be appreciated, the backlapping accessory
could also be adapted to receive power from battery
source 24 eliminating the need for an external power
source.

[0091] Also shown in Figure 9 is reel mower end cover
380. End cover 380 covers an elongated end portion 382
of the shaft of a reel cylinder. As an alternate method of
backlapping, cover 380 is adapted to receive an auxiliary
reel mower motor which engages shaft end portion 382.
The auxiliary reel mower motor is simply a standard reel
mower motor adapted to be removably secured to the
reel mower and cover 382. Electrical energy is provide
from an adjustable external source, or from battery power
source 24 via lead 360 through an adjustment means,
and auxiliary reel mower motor drives the reel mower in
reverse for providing a second means for backlapping
the reel mower.

[0092] Those skilled inthe art can now appreciate from
the foregoing description that the broad teachings of the
present invention can be implemented in a variety of
forms. Therefore, while this invention has been described
in connection with particular examples thereof, the true
scope of the invention should not be so limited since other
modifications will become apparent to the skilled practi-
tioner upon a study of the drawings, specification and
following claims.

Claims
1. A gang mower comprising:

aframe (12) supported upon a plurality of ground
engaging wheels (14, 16);

aprime mover (160) adapted to provide a driving
torque to at least one of the ground engaging
wheels; and

a plurality of lawn mowers (18a, 18b, 18c) sup-
ported from the frame, and wherein at least one
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of the lawn mowers (18c) is secured to an arm
member (232) pivotally secured to the frame
such that the one lawn mower may be moved
from an operative position below the frame to a
service position adjacent the frame.

The gang mower of claim 1 further comprising:

a plurality of lift mechanisms, each lift mecha-
nism having a motor and each lift mechanism
being associated with one of the lawn mowers
for moving the one lawn mower between a
raised non-operative position and a lowered op-
erative position in which the lawn mower engag-
es the ground and is ready to cut grass on a
lawn therebelow.

The gang mower of claim 1 comprising:

a lift mechanism associated with the at least one
lawn mower and disposed between the lawn
mower and the arm member to which it is se-
cured, for moving the one lawn mower between
a raised non-operative position and a lowered
operative position in which the lawn mower en-
gages the ground and is ready to cut grass on
a lawn therebelow.

The gang mower of claim 3 wherein the lift mecha-
nism comprises an axially moveable shaft.

The gang mower of any preceding claim wherein the
at least one lawn mower is secured to a first end of
the arm, a second end of the arm being pivotally
secured to the frame.

The gang mower of any preceding claim wherein the
arm member is secured to the frame member for
pivoting about a vertical axis.

The gang mower of any preceding claim wherein the
arm member is secured to one of a king pin and a
sleeve journally disposed about the king pin, the oth-
er of the king pin and sleeve being secured to the
frame of the mower.

The gang mower of any preceding claim comprising:

a latch for releasably securing the arm member
in an operative position to a frame of the mower.

The gang mower of any preceding claim wherein the
atleast one lawn mower is secured to the arm mem-
ber so as to allow rotation of the lawn mower about
the arm member.

The gang mower of any preceding claim in which in
its operative position the at least one lawn mower is
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centrally disposed below the frame.

11. The gang mower of any of claims 1 to 9 further com-
prising:

a second one of the plurality of lawn mowers
supported from the frame and being secured to
a second arm member having first and second
ends, the first end being secured to the second
mower, and

the second end being pivotally secured to the
frame to enable movement of the second one
of the plurality of lawn mowers from an operative
position below the frame to a service position
adjacent the frame, the second mower being
moveable on a side of the frame opposite the
first one of the plurality.

12. A pivoting support for a mowing unit of a gang type
mower comprising:

a king pin (238);

a sleeve (236) journally disposed about the king
pin;

an arm (232) secured to one of the sleeve and
the king pin, the other being secured to a frame
(12) of the gang type mower;

a mount (230) for securing a mowing unit (18c)
to the arm, wherein the mowing unit may be piv-
oted about an axis defined by the king pin and
sleeve (236, 238) from the operative position to
a service position.

13. The pivoting support of claim 12 wherein the mount
is further operable for allowing rotation of the mowing
unit about the arm.

14. The pivoting support of claim 12 or claim 13 com-
prising a latch (248) for releasably securing the arm
in an operative position to the frame of the gang type
mower.

Patentanspriiche
1. Mehrelement-Maher, der umfasst:

einen Rahmen (12), der auf mehreren Boden-
eingriffrddem (14, 16) unterstitzt ist;

eine Antriebsmaschine (160), die so beschaffen
ist, dass sie fur wenigstens eines der Bodenein-
griffrader ein Antriebsdrehmoment bereitstellt;
und

mehrere Rasenmaher (18a, 18b, 18c), die durch
den Rahmen unterstiitzt sind, wobei wenigstens
einer der Rasenméaher (18c) an einem Armele-
ment (232) befestigt ist, das am Rahmen
schwenkbar befestigt ist, derart, dass der eine
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Rasenmaher aus einer Betriebsposition unter-
halb des Rahmens in eine Bereitschaftsposition
in der Ndhe des Rahmens bewegt werden kann.

2. Mehrelement-Maher nach Anspruch 1, der ferner

umfasst:

mehrere Hubmechanismen, wobei jeder Hub-
mechanismus einen Motor besitzt und jeder
Hubmechanismus einem der Rasenmaher zu-
geordnet ist, um den einen Rasenméaher zwi-
schen einer erhdhten Ruheposition und einer
abgesenkten Betriebsposition, in der der Ra-
senmaher mit dem Boden in Eingriff ist und be-
reitist, Gras auf einem darunter befindlichen Ra-
sen zu schneiden, zu bewegen.

Mehrelement-Maher nach Anspruch 1, der umfasst

einen Hubmechanismus, der dem wenigstens
einen Rasenmaher zugeordnetist und zwischen
dem Rasenmaher und dem Armelement, an
dem er befestigt ist, angeordnet ist, um den ei-
nen Rasenmaher zwischen einer erhdhten Ru-
heposition und einer abgesenkten Betriebspo-
sition, in der der Rasenmaher mit dem Boden in
Eingriff ist und bereit ist, Gras auf einem darun-
ter befindlichen Rasen zu schneiden, zu bewe-
gen.

Mehrelement-Maher nach Anspruch 3, bei dem der
Hubmechanismus eine axial bewegliche Welle um-
fasst.

Mehrelement-Maher nach einem vorhergehenden
Anspruch, bei dem der wenigstens eine Rasenmé-
her an einem ersten Ende des Arms befestigt ist,
wobei ein zweites Ende des Arms an dem Rahmen
schwenkbar befestigt ist.

Mehrelement-Maher nach einem vorhergehenden
Anspruch, bei dem das Armelement an dem Rah-
menelement so befestigt ist, dass es um eine verti-
kale Achse schwenken kann.

Mehrelement-Maher nach einem vorhergehenden
Anspruch, bei dem das Armelement an einem Achs-
schenkelbolzen oder an einer Hilse, die um den
Achsschenkelbolzen drehbar angeordnet ist, befe-
stigt ist, wahrend das jeweils andere Element des
Achsschetikelbolzens und der Hiilse an dem Rah-
men des Mahers befestigt ist.

Mehrelement-Maher nach einem vorhergehenden
Anspruch, der umfasst:

eine Klinke, um das Armelement in einer Be-
triebsposition an einem Rahmen des Mahers
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I6sbar zu befestigen.

Mehrelement-Maher nach einem vorhergehenden
Anspruch, bei dem der wenigstens eine Rasenma-
her an dem Armelement so befestigt ist, dass eine
Drehung des Rasenméhers um das Armelement
maoglich ist.

Mehrelement-Maher nach einem vorhergehenden
Anspruch, bei dem der wenigstens eine Rasenma-
her in seiner Betriebsposition mittig unter dem Rah-
men angeordnet ist.

Mehrelement-Maher nach einem der Anspriche 1
bis 9, der ferner umfasst:

einen zweiten der mehreren Rasenmaher, der
an dem Rahmen unterstitzt ist und an einem
zweiten Armelement, das ein erstes und ein
zweites Ende besitzt, befestigt ist, wobei das er-
ste Ende an dem zweiten Maher befestigt ist;
und

wobei das zweite Ende an dem Rahmen
schwenkbar befestigt ist, um eine Bewegung
des zweiten Rasenmahers aus einer Betriebs-
position unterhalb des Rahmens in eine Bereit-
schaftsposition in der Nahe des Rahmens zu
ermdglichen, wobei der zweite Maher auf einer
Seite des Rahmens gegeniiber dem ersten Ma-
her beweglich ist.

Schwenkunterstltzung fiir eine Maheinheit eines
Mehrelement-Mahers, die umfasst:

einen Achsschenkelbolzen (238);

eine Hilse (236), die um den Achsschenkelbol-
zen drehbar angeordnet ist;

einen Arm (232), der entweder an der Hilse
oder am Achsschenkelbolzen befestigt ist, wah-
rend das jeweils andere Element der Hulse und
des Achsschenkelbolzens an einem Rahmen
(12) des Mehrelement-Mahers befestigt ist;
eine Halterung (230), um eine Maheinheit (18c)
an dem Arm zu befestigen, wobei die Maheinheit
um eine Achse, die durch den Achsschenkel-
bolzen und die Hiilse (236, 238) definiertist, aus
der Betriebsposition in eine Bereitschaftspositi-
on geschwenkt werden kann.

Schwenkunterstiitzung nach Anspruch 12, bei der
die Halterung ferner so betreibbar ist, dass sie eine
Drehung der Maheinheit um den Arm zulasst.

Schwenkunterstiitzung nach Anspruch 12 oder An-
spruch 13, die eine Klinke (248) umfasst, um den
Arm in einer Betriebsposition am Rahmen des Meh-
relement-Mahers I6sbar zu befestigen.
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Revendications

1.

Tondeuse a éléments multiples comprenant :

un chassis (12) supporté sur une pluralité de
roues (14, 16) venant en prise avec le sol ;

un appareil moteur (160) adapté pour transmet-
tre un couple moteur a au moins I'une des roues
venant en prise avec le sol ; et

une pluralité de tondeuses a gazon (18a, 18b,
18c) supportées a partir du chassis, et dans la-
quelle au moins I'une des tondeuses a gazon
(18c) est fixée a un élément formant bras (232)
fixé de maniere pivotante au chassis de telle sor-
te que latondeuse a gazon puisse étre déplacée
d'une position fonctionnelle sous le chassis a
une position d’entretien adjacente au chassis.

2. Tondeuse a éléments multiples selon la revendica-

tion 1, comprenant en outre :

une pluralité de mécanismes de levage, chaque
mécanisme de levage comportant un moteur et
chaque mécanisme de levage étant associé a
I'une des tondeuses a gazon afin de déplacer la
tondeuse a gazon entre une position haute non
fonctionnelle et une position basse fonctionnelle
dans laquelle la tondeuse a gazon vient en prise
avec le sol et est préte a couper I'herbe sur un
gazon situé sous elle.

3. Tondeuse a éléments multiples selon la revendica-

tion 1, comprenant :

un mécanisme de levage associé a la au moins
une tondeuse a gazon et disposé entre la ton-
deuse a gazon et I'élément formant bras auquel
il est fixé afin de déplacer la tondeuse a gazon
entre une position haute non fonctionnelle etune
position basse fonctionnelle

danslaquelle latondeuse a gazon vienten prise avec
le sol et est préte a couper '’herbe sur un gazon situé
sous elle.

Tondeuse a éléments multiples selon la revendica-
tion 3, dans laquelle le mécanisme de levage com-
prend un arbre pouvant se déplacer de maniére axia-
le.

Tondeuse a éléments multiples selon 'une quelcon-
que des revendications précédentes, dans laquelle
la au moins une tondeuse a gazon est fixée a une
premiére extrémité du bras, une seconde extrémité
du bras étant fixée de maniére pivotante au chassis.

Tondeuse a éléments multiples selon 'une quelcon-
que des revendications précédentes, dans laquelle
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12.

I’élément formant bras est fixé a I'élément formant
chassis afin de pivoter autour d’'un axe vertical.

Tondeuse a éléments multiples selon 'une quelcon-
que des revendications précédentes, dans laquelle
I’élément formant bras est fixé a un élément’ parmi
une cheville d’'attelage et un manchon disposé com-
me un tourillon autour de la cheville d’attelage, I'autre
élémentde la cheville d’attelage et du manchon étant
fixé au chassis de la tondeuse.

Tondeuse a éléments multiples selon I'une quelcon-
que des revendications précédentes, comprenant :

un verrou destiné a fixer de maniére détachable
I'élément formant bras dans une position fonc-
tionnelle a un chassis de la tondeuse.

Tondeuse a éléments multiples selon I'une quelcon-
que des revendications précédentes, dans laquelle
la au moins une tondeuse a gazon est fixée a I'élé-
ment formant bras de maniére a permettre la rotation
de la tondeuse a gazon autour de I'élément formant
bras.

Tondeuse a éléments multiples selon 'une quelcon-
que des revendications précédentes, dans laquelle,
dans sa position fonctionnelle, la au moins une ton-
deuse a gazon est disposée de maniere centrale
sous le chassis.

Tondeuse a éléments multiples selon 'une quelcon-
que des revendications 1 a 9, comprenant :

une deuxieme tondeuse d’une pluralité de ton-
deuses a gazon supportée a partir du chassis
et fixée a un deuxieme élément formant bras qui
comporte une premiére et une seconde extré-
mités, la premiére extrémité étant fixée a la
deuxiéme tondeuse ; et

la seconde extréemité étant fixée de maniere pi-
votante au chassis de maniére a permettre le
mouvement de la deuxiéme tondeuse de la plu-
ralité de tondeuses a gazon pour passer d’une
position fonctionnelle sous le chassis a une po-
sition d’entretien adjacente au chassis, la
deuxieme tondeuse pouvant se déplacer sur un
coté du chassis opposé a la premiére tondeuse
de la pluralité de tondeuses.

Support pivotant pour une unité de fauchage d’une
tondeuse du type a éléments multiples,
comprenant :

une cheville d’attelage (238) ;

un manchon (236) disposé comme un tourillon
autour de la cheville d’attelage ;

un bras (232) fixé a un élément parmi le man-
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chon et la cheville d’attelage, I'autre élément
étant fixé a un chassis (12) de la tondeuse du
type a éléments multiples ;

un support (230) destiné a fixer une unité de
fauchage (18c) au bras, dans lequel I'unité de
fauchage peut étre tournée autour d’un axe dé-
fini par la cheville d’attelage et le manchon (238,
236) pour passer de la position fonctionnelle a
une position d’entretien.

Support pivotant selon la revendication 12, dans le-
quel le support peut en outre servir a permettre la
rotation de I'unité de fauchage autour du bras.

Support pivotant selon la revendication 12 ou la re-
vendication 13, comprenant un verrou (248) destiné
a fixer de maniére détachable le bras dans une po-
sition fonctionnelle au chassis de latondeuse du type
a éléments multiples.
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