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This invention relates to a maintenance machine and
especially to a machine suited for conditioning bowling
lanes, and to components thereof.

A primary object of this invention is to provide a new
and useful machine for conditioning bowling lanes.

Adequate maintenance of bowling alleys is highly im-
portant in the operation of a successful establishment.
Such maintenance is important not only in building and
maintaining a profitable clientele but is also important in
preserving the alleys and avoiding substantial outlay for
major repairs or replacement. Various lane maintenance
machines are available, but most such machines are gen-
erally ineffective in properly treating and conditioning a
bowling lane, or they lack adequate automation and
flexibility.

Another object is to provide a new and improved lane
maintenance machine including automatic means for tilt-
ing the machine chassis to move a buffing roller into and
out of engagement with a surface to be buffed.

Another object is to provide an electrically powered
new and improved lane maintenance machine including an
automatic cord reel mechanism for paying out and taking
up an electrical cord during operation of the machine.

A further object is to provide a new and improved lane
maintenance machine including a plurality of guide means
for engaging the gutters of a bowling lane wherein at least
one of the guide means is mounted for retraction at the
foul line of a bowling lane.

A more specific object is to provide a new and improved
lane maintenance machine including a lane conditioner
fluid supply and transfer mechanism for supplying condi-
tioner fluid to a buffing roller, the transfer mechanism in-
cluding a series of rollers of which the roller in contact
with the buffing roller may move out of contact with its
supply roller but remains in contact with the buffing roller
to thereby selectively transfer fluid without streaking
or marring the lane.

Another object is to provide a new and improved lane
maintenance machine including a trough for containing
and supplying conditioner fluid to be applied to a lane sur-
face wherein said trough communicates with a substan-
tially closed tank at one end thereof to thereby permit the
machine to be tilted up on one side without spilling the
conditioner fluid.

A further object is to provide a new and improved
lane maintenance machine including wheel means at each
side thereof permitting lateral movement thereof when
the machine is moved off the lane and tilted, wherein the
rearmost of said wheel means is mounted for upward
movement upon engagement with the end of the gutter.

Other objects and advantages of the invention will be-
come readily apparent from the following description taken
in connection with the accompanying drawings, in which:

FIG. 1 is a fragmentary perspective view of the players’
end of a bowling alley installation, with apparatus em-
bodying the present invention positioned on the bowling
lane;

FIG. 2 is an enlarged fragmentary perspective view
of a portion of FIG. 1 illustrating in greater detail part
of the apparatus in the form of a lane conditioning ma-
chine;

FIG. 3 is a rear elevational view of the machine;
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FIG. 4 is a left side elevational view of the machine;

FIGS. 5A and 5B constitute an enlarged top plan
view of the machine, the two views being complementary
halves, FIG. 5A illustrating the left-end portion of the
machine, and FIG. 5B illustrating the right-end portion
of the machine, with parts broken away for clearer illus-
tration;

FIGS. 6A and 6B similarly constitute a rear elevational
view of the machine;

FIG. 7 is an enlarged Ieft side elevational view, taken
generally along the line 7—7 of FIG. 5A, with a cover
of the machine removed, and illustrating an embodiment of
the lane conditioner fluid transfer mechanism;

FIG. 8 is an enlarged, fragmentary, sectional view,
taken generally along the line 8—8 of FIG. 5A, with the
cover removed; . )

FIG. 9 is an enlarged right-end elevational view taken
generally aong the line 9—9 of FIG. 5B with the cover
removed;

FIG. 10 is an enlarged sectional view taken generally
along the line 10—16 of FIG. 5B with the cover removed;

FIGS. 11A and 11B constitute a transverse sectional
view similar to, and taken generally along the line 11—11
of FIGS. 5A and 5B, respectively, and illustrate machine
propelling mechanism and control mechanism; g

FIG. 12 is an enlarged fragmentary sectional view taken
generally along the line 12—12 of FIG. 5B;

FIG. 13 is an enlarged sectional view taken generally
along the line 13—13 of FIG. 5B;

FIG. 14 is an enlarged sectional view taken generally
along the line 14—14 of FIG. 5A, and illustrates a cord
reel assembly of the machine;

FIG. 15 is a sectional view taken generally along the
line 15—15 of FIG. 14;

FIG. 16 is an enlarged fragmentary sectional view of
part of the control mechanism as taken generally along
the line 16—16 of FIG. 11A;

FIG. 17 is an enlarged fragmentary sectional view of
the control mechanism of FIG. 16 as taken generally
along the line 17—17 of FIG. 11A;

FIG. 18 is an enlarged fragmentary rear elevational
view illustrating a control panel of the machine; and

FIG. 19 is a wiring diagram illustrating a preferred
control circuit for automatic operation of the machine.

While illustrative embodiments of the invention are
shown in the drawings and will be described in detail
herein, the invention is susceptible of embodiment in
many different forms, and it should be understood that
the present disclosure is to be considered as an exemplifi-
cation of the principles of the invention and is not intended
to limit the invention to the embodiments illustrated, The
scope of the invention will be pointed out in the appended
claims. )

The invention is, in brief, directed to a new and use-
ful Jane maintenance machine particularly suited for use
in conditioning bowling alley beds. The machine in-
cludes a chassis with running gear means in the form of
a working running gear here including wheels providing
for powered propulsion of the machine up and down a
bowling alley, and handling running gear means facili-
tating manual manipulation as for tilting the machine on.
end in storage position, moving the machine to and from
the bowling alley lanes, and orienting the machine at the
bowling alley foul line.

Guide means is provided for maintaining the machine
properly oriented as it traverses the bowling alley, and
this means as shown herein includes guides seated against
gutters on either side of the bed. Means is provided for
holding certain guides retracted until they have cleared
gutter heads at the foul line and can be properly received
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in the gutters, and other means is provided for retraction
of these guides as the machine returns to the foul line.

Drive means for the working running gear includes a
suitable source of power such as an electric motor con-
nected with driving wheels. Means for connecting the
electric motor with a suitable source of electric power
includes a reel mounted on the chassis for handling the
electric extension cord. The reel pays out the cord as the
machine moves down the alley, and as the machine re-
verses and moves back toward the foul line the reel auto-
matically reels in the cord.

‘Conditioner means; illustrated in the form of a condi-
tioner roll, is mounted on the front end of the chassis
for buffing the bowling alley bed. This roll may be
retained out of engagement with the bowling alley bed
when the machine is standing still, so as to avoid forming
a line across the bed, and mechanism is provided for auto-
matically moving the roll into and out of operative con-
ditioning association with the bed. In the illustrated em-

bodiment, this means is in the form of a tilt or pressure:

wheel of the working running gear which tilts the chassis
relative to the alley surface facilitating contact of the roll
with the bed or elevation of the roll slightly above the
bed. Means is also provided for dispensing conditioner
fluid for the bowling alley bed. In the illustrated embodi-
ment, this means is in the form of a reservoir for condi-
tioner liquid and a trough extending in one direction from
the reservoir for providing conditioner liquid to a pick-
up roll rotatable within the trough. Means is provided
for transferring liquid from the pick-up roll to an appli-
cator roll which then transfers the liquid to the conditioner
roll. This transfer means facilitates applying varying
concentrations of liquid longitudinally of the conditioner
roll and laterally of the bowling lane so that certain por-
tions of the lane receive different amounts of liquid de-
pending on the requirements of the Jane. The trough and
reservoir assembly is such that when the chassis is tilted,
as on end, the conditioner liquid flows from the trough
back into the reservoir to avoid any spillage. Control
means is provided for automatically controlling operation
of the machine, and in the illustrated embodiment this
control means includes a novel control unit.

While the present invention is illustrated and described
in the form of a lane maintenance machine for applying
conditioner liquid to a bowling alley bed and buffing the
bed, it should be understood that the machine and various
portions thereof are suited to numerous other uses, for
example, sanding or merely dusting’a bowling alley, and
to environments other than bowling alleys, as will be ob-
vious to one skilled in the art. P

The bowling alley

With particular reference to FIG. 1 of the drawings,
the approach or players’ end of a bowling alley installa-
tion usually includes a slightly elevated platform 30 lead-
ing to a plurality of bowling lanes 3%, each having a bed
314 with suitable gutters 32 on either side of each bed with
head ends 32a at a foul line 33 separating platform 30
and each lane 31. Suitable ball racks 34 are provided,
one usually serving a pair of adjacent alleys, and in the
illustrated embodiment racks 34 receive :bowling balls
from a return track below the level of lanes 31.

The machine

A machine 35 for conditioning the lanes 31 is con-
nected by a suitable electric cord 36 to an anchor or con-
trol box 37 removably seated on platform 30 and having
a depending flange 38 engaging a vertical rear edge 39 of
the platform. Box 37 has a suitable connector releasably
holding electric cord 36 and electrically connecting the
cord through a switch 40 (FIG. 19) with an electric
cord 41 extending from the box to a suitable electric out-
let 42 preferably provided in edge 3% of the platform.

With reference to FIGS. 2-4, the lane conditioning ma-
chine 35 will be seen to have a housing 45 including a
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fixed portion 46 carrying a control panel 47, and an ac-
cess cover 48 connected by hinges 49 to the top edge of
fixed casing portion 46 for pivotal movement from a nor-
mal operative closed position, as shown in FIG. 2, to a
generally vertical open position for servicing the machine.
A rear handle 50 is provided pivotally mounted on the
chassis for moving the machine generally forwardly and
rearwardly, and in FIG. 2 this handle is shown in solid
lines in its normal operative position from which it may
be folded downwardly to a retracted position mested in
grooves 51 in the casing, as when the machine is condi-
tioning a bowling alley lane 31. A side handle 52 is
provided on the left side of the machine as shown in
FIGS. 2 and 3 so that the left side of the machine may be
tilted upwardly for movement generally sideways, and for
setting the machine in storage position on its right side,
for which purpose bumper 53 extends outwardly from the
right side of the machine.

With particular reference to FIGS. 5A-10, the ma-
chine includes a chassis 54 having a left side member 55
and a right side member 56, preferably of rigid cast
construction, with these side members firmly intercon-
nected by a generally U-shaped body member 57, prefer-
ably of rigid sheet metal construction, as may best be
seen in FIGS. 8 and 10. Various appendages are pro-
vided on the chassis for suitably mounting components
to be described, and it should be understood that the
chassis may be of any suitable nature providing a base
for mounting other parts of the machine.

Running gear

Running gear means is provided for supporting and
moving the machine. In the illustrated embodiment the
running gear means is particularly suited for using the
machine in a bowling alley establishment and includes
handling running gear means for handing the machine
and moving it about as from lane to lane, and working
Tunning gear on which the machine moves up and down
a lane 31. )

The handling running gear includes means for moving
the machine generally forwardly and rearwardly, and
other means for moving the machine generally sideways
and effecting storage of the machine. It should be under-
stood that these running gears permit other than straight
line movement of the machine, but facilitate easy moving
of the machine in the intended directions. In order to
handle the machine in moving it forwardly and rear-
wardly, a pair of rear wheels 60 is provided (FIGS. 6A,
6B, 8 and 10) at the tear end of the machine. These
wheels are freely journalled on the chassis for rotation
about axes extending transversely of the machine. In
any freely supported position of the machine the rear
wheels 60 are out of engagement with the supporting
surface, but by grasping rear handle 50 in its extended
position, the machine may be tilted rearwardly onto
wheels 66 for manually moving the machine.

In order to facilitate easy movement of the machine
sideways, the handling running gear includes suitable
side wheels 62 and 63 on the right side of the machine,
and 64 on the left side of the machine. In the illustrated
embodiment each wheel is part of a caster, and wheel 62
is part of a fixed right front caster 65 mounted on the
chassis so that wheel 62 rotates about an axis parallel
to the side of the machine. Wheel 63 is part of a retract-
able right rear caster assembly 66 mounted on the chassis.
for movement of the caster between an operative position
in which wheel 63 is generally level with wheel 62 and
journalled for rotation about an axis parallel to the side
of the machine, as shown by solid lines in FIG. 9, and
a retracted position as shown by dotted lines in FIG. 9.
When the machine is positioned on a lane on the pro-
pelling gear the front caster 65 is in the adjacent gutter.
Caster 66 has a bifurcated body portion pivoted to the
chassis by a pivot pin 67 paraliel to the side of the chassis
so that the caster may move between its retracted position,
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to clear platform 30 when the machine is on its working
running gear at foul line 33, and operative position for
supporting the machine. Over center movement of caster
66 between its retracted and operative positions is pro-
vided by a tension spring 68 having one end connected
to the chassis and the other end connected to the caster
to resiliently hold the caster in either of its positions. It
will be understood that when the left end of the machine
is lifted by handle 52, side wheels 62 and 63 enable the
machine to be wheeled about an establishment, as from
a storage area fo an approach area, and vice versa.

Wheels 62 and 63 are both spring mounted on their
tespective caster bodies (FIGS. 5B and 6B), in order
to cushion the machine as it is moved about. These wheel
suspensions are similar for both casters, and with refer-
ence to FIG. 6B, wheel 63 is mounted on a lever 69
pivoted intermediate its ends to the body of caster 686,
and journalling wheel 63 at its outer end. This lever is
connected at its inner end with an end of a tension spring
76, the opposite end of this tension spring being con-
nected in a part 71 of the caster body.

Wheel 64 is part of a swivel caster 72 mounted on
the left side of the machine intermediate the front and
rear ends of the machine and received in the adjacent
gutter 32 when the machine is supported on its running
gear on lane 31. This caster is mounted for pivotal
movement by means of a stub shaft 73 journalled in a
shock absorbing rubber-like mount 74 for pivotal move-
ment about a generally vertical axis.

Means is provided for normally retaining caster 72
oriented for rotation of wheel 64 about an axis generally
perpendicular to the side of the machine, and herein
this means is in the form of a fension spring 75 connected
at one end with a lever 76 extending transversely of stub
shaft 73, and at its other end connected with the chassis
at a point defining with the center of stud shaft 73 an
axis generally normal to the longitudinal axis of the
machine, thus permitting swivel movement of the caster
but resiliently urging the caster to its normal position
as shown in FIGS. 6A and 7. It will be understood that
the left wheel 64 and the previously described right side
wheel means enables movement of the machine laterally,
while level, as in the approach area, from one lane ap-
proach to another; and to facilitate such movement, the
entire machine, when handle 50 is folded down, is low
enough to be moved under ball storage racks as at 34.

Working running gear for movement of the machine in
operative position up and down a lane 31 is provided in
the illustrated embodiment by a pair of wide wheels, one
wheel 77 toward the left of the machine and another
wheel 78 toward the right of the machine, both of these
wheels being forward of the center of gravity of the
machine, in a forward and rearward direction. In the
illustrated embodiment wheels 77 and 78 provide driving
wheels for propelling the machine up and down lane 31,
as will be more fully described hereinafter. Tilt or pres-
sure wheel 79, to be more fully described hereinafter, is
positioned laterally between wheels 77 and 78 and rear-
wardly of the center of gravity in a front to rear direc-
tion of the machine. When the machine is supported on
caster wheels 62, 63 and 64, or on wheels 60 of the
handling running gear, wheels 77, 78 and 79 of the work-
ing running gear are out of engagement with the support-
ing surface.

Guides

Guide means is provided for accurately guiding the ma-
chine up and down the bowling alley lane 31 during opera-
tion of the machine, and is preferably adjustable in order
to adapt the machine for use on various alleys, and for
accurately adjusting the direction of movement of the
machine so that it runs true up and down the lane. Here-
in the guide means is illustrated in the form of ball guides
mounted at each corner of the chassis, and more par-
ticularly, a ball guide 80 at the front left corner of the
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machine, a ball guide 81 at the front right corner of
the machine, a ball guide 82 at the left rear corner of the
machine and a fourth ball guide 83 at the right rear
corner of the machine. Each of these ball guide in-
cludes a spherical ball 84 freely mounted for rotation in
a socket in a body member 85. Each ball guide is
mounted for vertical adjustment so that the guide may
propetly engage the inner face of gutter 32 adjacent lane
31. Such adjustment is provided by a laterally outwardly
inclined threaded shank 86 extending upwardly from
the respective body 85 and received in an opening 87 in
a bracket 88, one for each front guide, and 884, one for
each rear guide, suitably secured to the chassis. Nuts 89
threaded on each stem 86 on opposite sides of these
brackets facilitate vertical adjustment of the ball guide.
It should be noted that stems 86 of the front ball guides
80 and 81 are received in openings 87 in the form of
slots elongated in a direction laterally of the machine so
that these guides may be moved inwardly or outwardly
to properly orient the machine as it traverses the bowl-
ing alley lane 31. In the illustrated embodiment the rear
guides 82 and 83 are received in openings 87 which closely
engage the respective stems 86 so that these ball guides are
stationary longitudinally of the machine, but may be ad-
justed vertically as previously described.

The guides 80-83 are positioned on opposite sides of
the machine so as to travel in the gutters along with cast-
ers 65, 66 and 72. In order that the rear end of the
machine may move past the foul line when the machine
is operatively positioned on a bowling alley lane 31, the
rear guides 82 and 83 are retractably mounted on the
chassis so that these guides clear the head ends 324 of
gutters 32 as the machine returns past the foul line,
as may best be seen in FIGS. 7and 9. Rear guide brackets
88a are mounted on the chassis for movement between an
operative guiding position as shown best in FIGS. 6A,
6B, 7 (in solid lines), and 9, and retracted position as
shown by dotted lines in FIG. 7. To facilitate such move-
ment, brackets 88 are freely pivoted on the chassis by
a pivot pin 99 so that the bracket pivots about an axis
generally parallel to the rear end of the machine.

In order to retain the rear guides in retracted position,
holding means in the form of a ratchet assembly is pro-
vided for each of the rear guides. Each ratchet assembly
includes a notched portion 93 on a front edge of brackets
88a, and a pawl 94. The pawl of each ratchet assembly
is fixedly mounted on an adjacent end of a shaft 95 ex-
tending between the sides of the machine and having an
offset portion 96 (FIGS. 5A and 8) to which is attached
one end of a tension spring 97, the other end of the ten-
sion spring being connected with the chassis to urge
pawls 94 toward latching position for engagement with
notches 93, as shown by dotted lines in FIG. 7. The guides
are in retracted position before the machine is placed
in operation for movement down lane 31 from foul
line 33, and as the machine begins operation down lane
31, control means, to be fully described hereinafter, causes
operation of a control solenoid 98 (FIGS. 5A, 7 and 8)
fixedly mounted on the chassis and having a plunger 99
on the lower end of which is fixedly secured a finger 100
which engages a finger 101 fixedly secured to shaft 95
and urges finger 101 clockwise, as viewed in FIG. 8,
thereby rotating shaft 85 clockwise to move pawls 94 out
of engagement with notches 93, thereby releasing the rear
guides so that they may move from their retracted posi-
tion to their operative guiding position as limited by
cooperating abutments 91.

Each rear guide is releasably retained in operative
guiding position by a generally crescent-shaped holding
arm 105, one on either side of the machine, and pivoted to
the chassis by a pivot pin 106 for pivotal movement about
an axis generally parallel to the rear end of the machine.
Cooperating abutment means 107 on each arm 105 and
the respective guide brackets 88« are interlocked as the
respective bracket moves into operative guiding position
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to hold the guide against movement to retracted position.
Arms 165 are urged to such holding position by tension
springs 168, one for each arm 185, and one end of the
respective spring being attached to the associated arm
105 adjacent its abutment 167, and the other end being
attached to the chassis, thus urging arms 105 counter-
clockwise as viewed in FIG. 7. As the machine moves
on lane 31 back toward the foul line, it is desirable that
the rear guides be retracted so that the machine may at
least partially pass over foul line 33 and onto platform
3¢. To this end each holding arm 105 has an arcuate
portion 116 depending from its pivot 186 and inclined
generally downwardly toward the front end of the ma-
chine. This portion 116 engages gutter head 32a and is
rotated clockwise, as viewed in FIG. 7, thus disengaging
cooperating abutments 107 on the upper end of the re-
spective arm 105 and cooperating bracket 88a so that as
the respective rear guide engages gutter heads 65 it is
rotated clockwise by continued movement of the machine
rearwardly across the foul line thereby engaging ratchet
pawl 94 with an associated ratchet notch 93 to retain the
guide in retracted position.

Propelling mechanism

Drive means is provided for propelling the machine
up and down the alley responsive to the control means to
be described hereinafter. In the illustrated embodiment
the drive means is in the form of a reversible electric
motor 115 (FIG. 5B) which receives electric power
through cord 36 as will be more fully described herein-
after. Motor 115 is suitably mounted on the chassis
near the right side of the machine and has a geared out-
put shaft driving a reduction gear frain including a drive
shaft 116 extending toward the left side. A toothed pulley
117 is mounted on drive shaft 116 for rotation therewith
and carries a toothed belt 118 which passes around a
toothed driven pulley 119 mounted on a drive wheel shait
120 generally parallel to the front and rear ends of the
machine and journalled in bearings 121 suitably secured
to the chassis. Shaft 128 is sectional and, with reference
to FIGS. 11A and 11B, from the left side of the machine
the shaft 120 includes a section 120a which provides an
axle fixed to and mounting driving wheel 77, a sleeve
section 120b telescoped over section 120a and over a
section 120c and fixedly secured to sections 126a and
120¢ as by pins 122, one extending through each of the
latter sections and the sleeve section 1205. Section 128¢
defines an axle fixedly secured to drive wheel 78 and
further mounts pulley 119 so that the drive wheels 77
and 78 are driven through belt 118 by motor 115 for
propelling the machine either in a forward or Teverse di-
rection depending upon the direction of operation of the
motor. If desired, means may be provided for selectively
varying the speed with which the machine is driven along
the bowling lane 31, as by using variable speed pulleys
at 117 and 119, but such mechanism is not described in
detail.

Thus, when the lane maintenance machine is opera-
tively positioned on bowling lane 31, drive wheels 77 and
78 are driven by motor 115 through belt 118 for pro-
pelling the machine up or down the alley depending upon
the direction of operation of the motor, and cooperate
with wheel 79 in supporting the machine in operative
position. . The speed of the machine is preferably such
taht it moves down lane 31 and back to the foul line in
about 80 to 120 seconds, for example.

Cord handling reel

As mentioned previously, electric power for driving
motor 115 is supplied through electric cord 36 which is
controlled by a reel assembly 140 as may best be seen in
FIGS. 5A, 5B, 6A and 6B, and shown separately in FIG.
15. ‘This reel assembly provides means for paying out
cord 36 as the machine moves down lane 31-away from
foul line 33 and for reeling in cord 36 as the machine re-
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turns toward the foul line. Cord 36 is normally wound
on a reel 141 retained against axial movement and
journalled for rotation on a shaft 142 which is in turn
journalled for rotation in a reel housing assembly 143
suitably mounted on the chassis. Terminal ends of cord
36 are suitably connected with motor 115 through a col-
lector ring assembly including collector rings 144 and
145, one connected with each of the terminal ends of
cord 36 and riding on brush assemblies 147, one for
each of the collector rings 144 and 145, only the brush
for collector ring 145 being shown in sectioned FIG. 15.
These brushes are in turn suitably connected with motor
115.

A friction slip clutch assembly 150 is telescopically
mounted on shaft 142 and has a pressure plate 151 seated
against the right side 152 of reel 141 with a spiral com-
pression spring 153 having one end seated against pressure
plate 151 and the opposite end seated against a bushing
154 which is adjustable toward and away from the pres-
sure plate by means of nuts 155 threaded on a sleeve
156 which is fixedly secured to shaft 142. Shaft 142
has an end connected with a conventional over-running
clutch 157 in a gear box 158 mounted on the chassis
along the right-hand side of the machine. Clutch 157 is
driven by motor 115 through the previously mentioned
gear train which is located in the gear box and includes
motor gear 159. Over-running clutch gear 157 is effec-
tive to permit free wheeling of reel 141 so that cord 36
may be easily unwound from the reel as the machine
moves down the alley from the foul line and laid down
on the lane surface in a lazy S pattern as the unwinding
cord traverses the length of the reel. When the direc-
tion of operation of motor 115 is reversed, the over-
running clutch gear 157 drives shaft 142 and through
clutch assembly 150 rotates reel 141 to wind cord 36
thereon.. Shaft 142 is driven at a speed which assures
rewinding cord 36 on reel 141, and spring pressure in
coupling 150 may be adjusted to drive the reel only fast
enough to rewind available cord.

Lane conditioning mechanism

Means for conditioning lane 31 is provided in the
illustrated embodiment in the form of an assembly for
applying conditioning fluid, such as a suitable liquid, to
a bowling alley bed 31a and buffing the liquid on the
bed. If desired, the lane may be buffed without the ap-
plication of conditioning Hquid.

In the illustrated embodiment the conditioning means
includes a conditioning roller 165 extending across the
front end of the machine and journalled on chassis side
members 55 and 56 (FIGS. 5A, 5B and 7). This roller
is fully described on the co-pending application of Charles
R. Walbert for a “Buffer Roll Device,” Serial No. 198,118,
filed May 28, 1962, and reference may be had thereto.
Roller 165 is detachably journalled on the chassis and is
driven by a shaft 166 journalled on the right side of the
chassis and detachably interlocked with the roller. One
end of shaft 166 is connected with a large gear 167 in
%i%r box 158 and driven through the gear box by motor

Means is provided for moving roller 165 into and out
of operative association with the surface of lane 31, and
in the illustrated embodiment the chassis may be tilted
forwardly and rearwardly on its working running gear for
moving the roller into engagement with lane 31 responsive
to forward tilting of the chassis and out of engagement
with lane 31 responsive to rearward tilting of the chassis.
Such tilting of the chassis is effected in the illustrated em-
bodiment by vertical movement of pressure wheel 79 of
the working running gear (FIG. 12). Vertical movement
of tilt wheel 79 is effected by mounting of the wheel on
an axle 17¢ which is mounted intermediate the ends of a
bifurcated lever 171, one end of this lever being pivotally
mounted on the chassis, and more particularly connected
by pivot pin 172 with a bracket 173 rigidly connected
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with U-shaped chassis member 57. The opposite end of
lever 171 is pivotally connected by pin 175 with an end
of a plunger 176 of solenoid 177 having a coil suitably
mounted on the chassis. Operation of solenoid 177 is
controlled by means described hereinafter. Operation of
the solenoid causes lever 171 to be pivoted about its pivot
pin 172 to tilt the chassis front downwardly with tilt
wheel 79 remaining on lane 31.

The pressure wheel assembly should be adjusted so
that when buffer roll 165 engages bed 31a the periphery
of the roll is in effective engagement with the entire width
of the lane. Rough adjustment is provided by cooperat-
ing stop means on solenoid plunger 176 and on a support
bracket 178 secured to the chassis. Herein this means
includes an abutment 179 fixedly secured to plunger 176
and a vertically adjustable abutment in the form of a
threaded shank 186 having lock nuts 181 embracing oppo-
site sides of bracket 178 to permit vertical adjustment
of this shank, and therefore the overall stroke of plunger
176. Precise adjustment of tilt wheel 79 is provided by
co-axial ends 185 on axle 170 on either side of this
wheel, these ends being eccentric to the axis of the axle,

and one end journalled in each arm of lever 171 and se-

cured in place by nuts 186 (FIG. 5B).

Upon reference to the gear box of FIG. 13, it will be
understood that buffing roll 165 is driven in the same
direction as propelling wheels 77 and 78 and at a greater
peripheral speed. When the roll is pressed against the
lane surface it tends to propel the machine but its periph-
ery has less tractional effect and slips relative to the lane
surface while the rubber surfaced propelling wheels posi-
tively grip the lane surface and brake machine travel
to the speed of the propelling wheels.

Means for applying conditioning fluid to the bed of
a lane 31 is provided, and in the illustrated embodiment
a suitable commercially available liquid conditioning
material is preferable. As may best be seen in FIGS. 5A,
5B, 8 and 10, this means is illustrated in the form of a
supply assembly 190 including an open-top trough 191 of
generally V-shaped configuration and having a relatively
high rear wall 192 with an upper end having a forwardly
and upwardly extending flange 193 to which spring clips
194 are bolted. These clips are removably received in
slots 195 in the chassis for removably attaching the trough
to the chassis with the trough extending across the ma-
chine from side to side and generally parallel to the axis
of roller 165. Flange 193 eliminates any possibility of
spilling conditioner fluid when the machine is tilted rear-
wardly onto rear wheels 60 of the handling running gear.

The left end of the trough is closed by a wall 196,
and the right end of the trough is secured to a sleeve
197 of a reservoir unit 198 having an enclosed tank 199
connected with sleeve 197 and an opening 200 (FIG. 8),
communicating with the trough. Opening 208 is at the
forward end of tank 199, and the tank is elongated with
the major portion of the tank extending rearwardly from
opening 200 so that when the machine is tilted rearward-
ly onto wheels 60, the conditioning liquid in the tank will
flow to the rear end thereof, thus effectively preventing
overflow of trough 191. As may best be seen in FIG. 9,
the level of conditioning liquid in tank 199 is relatively
low when the machine is in a generally level position
on its running gear so that upon tilting the machine into
storage position on its right side all conditioning liquid
in trough 191 may flow into tank 199. A filler port in
sleeve 197 is normally closed by a dip-stick assembly 201,
and a drain opening in the right side of tank 199 is suit-
ably closed by a removable drain cap 202.

In the illustrated embodiment of FIGS. 7 and 8, the
conditioning liquid is applied to lane 31 via roller 165 by
transfer means for selectively applying conditioning liquid
from trough 199 to roller 165 during a predetermined
period in which the machine is traversing lane 31, and
if desired for applying various concentrations of condi-
tioning fluid transversely across the lane by varying the

10

10
concentrations of liquid applied axially of roiler 163.
With particular reference to FIGS. 5A, 5B and 8, this
means is illustrated in the form of a pick-up roll 205 re-
ceived in trough 191 and journalled at opposite ends of
the trough. The pick-up roller 285 underlies a rotary
metering roll or applicator brush 206 having a shaft 207
journalled at opposite ends on the trough. A body 208
extends about the shaft the length of the rotary brush
and in the illustrated embodiment has three spiral dovetail
grooves 209a, 2095 and 209¢ extending the length of the
brush and shaped to removably receive long narrow

strip brushes 2104, 2105 and 210c, respectively. Prefer-
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ably, at least one of these brushes, as 218a, extends across
the entire length of the rotary brush body and the other
brushes 2180 and 210c, if used, may extend across a lim-
ited portion of the length of the rotary brush assembly
to vary the concentration of conditioning liguid picked
up by the brush assembly. The rotary brush, and more
particularly, its brushes as 210a, 2105 and 210c, engage
pick-up roller 205 and are in driving engagement with the
pick-up roller for rotating this roller responsive to rota-
tion of the rotary brush.

With reference to FIGS. 5A and 7, a driven multiple
pulley unit 231 is fixedly secured to the left end of ro-
tary brush shaft 287 and is connected by a belt 212 with
a driving multiple pulley unit 213 mounted on a driven
shaft 214 (FIG. 11A), as will be more fully described
hereinafter. Conditioner fluid is picked up from applica-
tor brush 206 by an applicator or transfer roller 215 and
transferred to conditioner roller 165 in concentrations
varying axially of roller 165 in keeping with the position
of brushes 2105 and 210c¢ of the rotary brush 206.

In order to selectively start and stop application of
conditioner fluid to conditioner roller 165, the applicator
roller 215 is mounted on the chassis for movement between
an operative position as indicated by solid lines in FIGS.
7 and 8, and an inoperative position as indicated by
dotted lines. 'When in operative position applicator roller
215 is in engagement with both the rotary applicator
brush 266 and conditioner roller 165 for transferring fluid
as previously described, and in inoperative position the
applicator roller is out of engagement with the brush but
remains in contact with the conditioner roller. Means
is provided mounting the brush for movement between
these positions and in the illustrated embodiment this
means is in the form of bell cranks 216’ which are jour-
nalled intermediate their ends by brackets 225 on opposite
ends of the trough, and on the forward ends of cranks
216’ bell links 226 are journalled intermediate their ends.
At their rearward ends links 226 mount adjacent ends of
applicator journal members 218. The forward ends of
links 226 are connected with bell cranks 216’ adjacent
journals 217’ by tension springs 227, so that applicator
roller 215 is always urged into engagement with condi-
tioner roller 165. The rear ends of bell cranks 216’ are
securely attached to a connecting rod 219’ and firmly
attached to this rod intermediate its ends is a rearwardly
and upwardly extending finger 229" journalling a roller
228 which is engaged by the upper end of solenoid
plunger 99’. If desired, a spring may be provided as at
221 to more positively urge the applicator roller 215 out
of engagement with applicator brush 206 when the appli-
cator roller is in operative position. An advantage of
this construction is that the applicator roller 215 is always
in engagement with conditioner roller 165 so that a band
of conditioner fluid will not collect across the bottom of
applicator roller 215 and possibly gel and subsequently be
transferred to the applicator roller whereon it might streak
or mar lane 31.

The upper end of control solenoid plunger 99 engages
finger 220 for moving applicator roller 215 to operative
position responsive to operation of solenoid 98 so that
when rotary brush 206 is driven through belt 212 con-
ditioner liquid is transferred to the conditioner roller
165. Operation of solenoid 98 to control the position of
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applicator roller 215 is regulated by control means fo be
described hereinafter.

With particular reference to FIGS. 5A and 5B, it
should be noted that applicator roller 215 is preferably
metal and may be provided with axially extended grooves
222 for more efficiently distributing conditioner fluid
longitudinally of the oll and transferring it from brush
206 evenly to the conditioner roller 165. These grooves
are preferably about 342’ deep and 6" on centers cir-
cumferentially of applicator roller 215, and resist collec-
tion of fluid at the bottoms of the roll when the roll is
moved out of contact with the buffer roll and transfer
brush, thereby preventing subsequent application of con-
centrations of fluid to the buffer roll and subsequent
marking of the lane surface.

It should be noted that one of the primary problems
involved here is that of applying proper quantities of
conditioning fluid and properly distributing it on the sur-
face of the lane. Only very minute quantities of liquid
are necessary for an entire lane, on the order of ome
tenth of an ounce, or less, for example.
functions as a metering roll for the purpose of trans-
ferring to the buffing roll 165 only limited quantities of
liquid properly distributed longitudinally of the buffing
roll. The provision of variable brushes as at 210a, 2105
and 210c enables a variation in concentration of fiuid
laterally across the width of the lame, for example, to
apply a heavier coat to the side of the lane subjected to
greater use, normally the right side. The provision of
multiple pulley unit 211 enables variation in the speed of
rotation of brush 206 to vary the concentration of fluid
longitudinally of the lane. While the metering roll has
been illustrated as a brush means, it will be understood
that other blade-like means such as flexible plastic may
be utilized. While application of fluid is controlled by
moving the applicator roll 215, it will be understood that
similar control could be provided by movement of meter-
ing roll 206 and that metering roll 205 could engage
buffing roll 165, obviating the need for applicator roll
206.

Control system

Automatic control of the machine is provided during
normal operation by control means including the control
panel 47 and a control unit 230 (FIGS. 11A, 16 and 17)
which is adjusted at control panel 47 (FIGS. 2—4 and 18).
Once the machine has been properly positioned at the
foul line 33 of a lane 31 and is then started in operation
down the lane, the control means effects operation of the
machine to lower rear gutter ball guides 82 and 83 into
operative position, lower conditioner roller 165 into opera-
tive engagement with lane 31 and cause applicator roller
215 to move into operative conditioner liquid transfer
position. The control means further operates after travel
of the machine down the bowling alley lane toward the
pit a predetermined distance to move applicator roller 215
to inoperative position thus stopping the transfer of con-
ditioner liquid to conditioner roller 165 and later to cause
the conditioner roller to move out of engagement with
the bowling alley lane and to stop travel of the machine
toward the pit. After a short time delay the confrol
means causes reversal of direction of the machine which
then travels back toward the foul line at which time con-
ditioner roller 165 again engages the bowling alley lane
until the machine is at foul line 33 whereupon the con-
ditioner roller is lifted out of engagement with the lane
and reverse movement of the machine is stopped by
operation of the control means.

As an incident to control means operation, it will be
recalled that as the machine is moving past the foul line
the crank arms 105 on either side at the rear end of the
machine engage bowling alley heads 324 to release side
guides 82 and 83 for movement to retracted position so
that conditioner roller 165 may move closely proximate
or past foul line 33 to finish buffing the alley lane 31.

(74

10

15

20

The brush 206

25

30

40

50

55

60

65

70

75

12
It should be noted that fixed stops 231 (FIG. 9) are pro-
vided for engaging gutter head 32a to positively limit
movement of the machine off of lane 31.

Control panel

Before proceeding with a description of control unit
239, it should also be noted (as in FIGS. 3 and 18) that
control panel 47 is provided with three dials including
a dial 232 indicating the distance from. the foul line 33
at which conditioner liquid will start to be applied to lane
31, a dial 233 indicating the distance from the foul line
at which conditioner fluid will stop being applied to lane
31, and dial 234 indicating the distance the machine will
travel down lane 31 before stopping and reversing its
direction to travel back to foul line 33. Each dial in-
cludes an index 235 simulating a bowling lane 31 with
the foul line at the left end and bowling pin spots at the
right end, and feet gradations therebetween. Each dial
also has a pointer 236 adjustable across the index respon-
sive to operation of a control knob 237, one for each of
the dials.  These knobs are journalled on control panel
47 and each carries a pinion 238 which drives an as-
sociated rack 239 mounted on panel 47 in a suitable man-
ner for sliding movement longitudinally of its respective
dial 232, and to which the respective pointer 236 is at-
tached.

In addition to master control switch 40 on anchor 37,
a second master control switch 2490 is provided on con-
trol panel 47, and this switch is useful in stopping the
machine during a normal operating cycle. Control panel
47 also includes a start push button 241 and a reverse
pushbutton 242 along with an indicator lamp 243 il-
luminated only when electric power is available in supply
line cord 36, and a lamp 244 illuminated only when con-
ditioner roller 165 is being provided with conditioner
liquid, that is, when applicator roller 215 is in operative
position.

Control unit

Suitably mounted sheathed cables 250 are connected
at one end, one to each of the rack members 239, and at
an opposite end have their sheaths secured to a housing
251 of control unit 230 and the adjacent ends of their
cables suitably connected respectively to adjusters 251a,
251p and 25ic, respectively, for switch actuators 252,
253 and 254 corresponding respectively to dials 232, 234
and 235, respectively, so that the actuators may be
pivoted on their supports and adjusted longitudinally by
the cables. A fourth actuator 255 is permanently ad-
justed in the control unit to stop reverse travel of the
machine at foul line 33. In the illustrated embodiment
each of these actuators is elongated and has a pair of
axially spaced journal portions 256 receiving a shaft, and
more particularly actuators 252 and 253 are journalled
on a shaft 257, and actuators 254 and 255 are journalled
on a shaft 258, these shafts being parallel to each other
and firmly secured in housing 251. Actuator 255 has an
ear 259 which rests on a portion of the housing to main-
tain the actuator in a normal generally level position for
pivotal movement upwardly on its journal. Adjusters
251a and 251b are slidable on shaft 257, and adjuster
251c is slidable on shaft 258. Adjuster 251qa is retained
against rotation by interlock with a guide 261, and ad-
justers 251b and 251c are retained against rotation by
interlock with a square shaft 260. Actuators 252-255
are so interrelated that they provide cooperating stops to
prevent setting the “conditioner-off” dial 233 for a setting
from the foul line less than the “conditioner-on” dial
232, or to permit setting either the “conditioner-on” or
“conditioner-off” dials 232 and 233, respectively, for a
distance less than the setting of the travel dial 234.

Four electric switches 262-265 (FIGS. 11A, 17 and 19)
are associated, one with each of the actuators 2522585, re-
spectively. Upward pivotal movement of an actuator op-
erates its associated switch, and such upward pivetal
movement is effected by an actuating nut 276 threadedly
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teceived on a shaft 271 journalled in the housing 251 and
parallel to shafts 257, 258 and 268. This nut has a
straight actuating portion 272, and responsive to rotation
of shaft 271 the actuating portion moves longitudinally
of the shaft and serially engages lobes 273 of the actuators
252-255 in predetermined, spaced sequence correspond-
ing to adjustment of the actuators by cables 250 and the
preset adjustment of actuator 255. With reference to
FIG. 11A, it will be seen that the movement of actuator
nut 27¢ to the left is limited by a stop-pin 274 on shaft
271, and when the nut is at this stop-pin the nut position
corresponds to the foul line position of the machine.” A
second stop-pin 275 at the right end of shaft 271 limits
movement of actuator nut 270 toward the right and cor-
responds to the pit end of lane 31.

Shaft 271 is coupled at its inner end to drive wheel
shaft 126, and more particularly to section 120z thereof,
by a suitable slip clutch 276 which permits drive shaft
120 to continue to rotate without rotating threaded shaft
271 in the event the nut becomes jammed against stops
274 or 275. 1In the illustrated embodiment this slip clutch
is in the form of a sleeve 277 non-rotatably and axially
movably mounted on the right end of shaft 271 as by a
pin fixed to the shaft and extending into axial slots in the
sleeve. A compression spring 278 is seated against hous-
ing 251 and more particularly against a bushing 278a
(FIG. 11A) seated against a bearing on the housing, and
against a shoulder 2785 on the sleeve and urging a notch
279 in the right end of the sleeve shoulder 278b against
~a second pin 289 fixed on the left end of drive wheel shaft
section 120a4. Shaft 214 which mounts the drive pulley
213 for actuator roller 215 is axially connected with the
left-hand end of shaft 271 and may be formed integrally
therewith, if desired.

In order to assure precise operation of switches 262—
265, these switches are pivotally mounted on a shaft 282
firmly mounted on the housing 251 and generally normal
to shafts 257, 258 and 266. Bach switch is provided with
a tension spring 283 suitably secured at its lower end to
the Tespective switch at a point spaced from shaft 282, and
at its upper end to a bracket 284 firmly secured to housing
251. A set-screw 285 is threadedly mounted on a sup-
port 286 firmly secured to housing 251 and is threadedly
.adjustable upwardly and downwardly to pivot switches
262-265 so that a push button type switch actuator 287
of the respective switch may be moved vertically with
réspect to its respective actuator.

Circuit and operation

To briefly summarize the features and operation of the
machine, it should be noted that the machine may be
moved about in an inclined position. on right side caster
wheels 62 and 63, or in a level position also resting on
left side caster wheel 64. In order to properly position
the machine at the foul line end of a bowling alley lane
.31, the machine may be tilted rearwardly by retractable
handle 50 onto wheels 66. After the machine has been
-manually positioned at the foul line end of the bowling
alley, the right rear caster wheel 63 is manually retracted
and the right front caster wheel 62 and left caster wheel
64 are received in adjacent gutters 32. Rear gutter guides
82 and 83 are normally held retracted, in inoperative
position; the front guides 80 and 81 are received in ad-
jacent gutters 32 with the machine resting on its working
running gear including drive wheels 77 and 78 and tilt
wheel 79,

With anchor 37 properly in position on platform 36 and
its switch 40 in “on” position, switch 249 of ‘control
panel 47 is turned on. Control knobs 237 are adjusted
to set dials 232-234 for the desired operation of the
machine, and more particularly dial 232 is set to deter-
mine the. distance from the bowling alley foul line 33
at which solenoid 177 will be operated to cause the chassis
to tilt forwardly and conditioner roller 165 to engage
lane 31. Dial 233 is set for a distance from the foul
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line greater than dial 232, at which distance solenoid
98 will be operated so that conditioner liquid will be
applied to. conditioner roller 165 and rear guides 82
and 83 will be dropped into engagement with gutters 32.
Dial 234 is set to determine the total distance the machine
will move down lane 31 before stopping and reversing to
return to the foul line.

After the dials have been properly set, “start” push
button 241 may be depressed to start the machine in
operation. Referring to the circuit of FIG. 19, it will
be seen that closure of switch 241 effects energization of
control relay 1CR through normally closed contacts
2TCR-B and normally closed “travel” switch 264. Ener-
gization of relay coil 1CR effects closure of its normally
open contacts 1ICR-B thereby providing a holding circuit
for maintaining the coil energized. Energization of the
coil also effects closure of its normally open contacts
1CR-A providing for energization of a coil 3CR, effect-
ing closure of switch contacts 3CR-A and opening of
contacts 3CR-B. Contacts ICR-D and I1ICR-F are
closed, while contacts 1CR-E and 1CR-G are opened.
Contacts 1CR-C are opened so that coil 2TCR may not
be energized upon closure of “foul line” switch 265 when
the machine leaves the foul line.

It will be understood that energization of the coils 1CR
and 3CR provides for energization of the drive motor
115 forwardly, initiating travel of the machine from the
foul line toward the pit end of the alley. Closure of
contacts 3CR-A also results in energizing coil 4TCR
which, after a predetermined time delay on the order
of approximately one second, effects closure of contacts
4TCR-A, providing for energization of coil 5SCR which
in turn effects closure of contacts 5CR—A to energize the
solenoid 177 thereby to actuate the pressure wheel and
lower the buffing roll into engagement with the surface
of the lane after the machine has started moving and the
roll has started rotating.

After a predetermined travel of the machine, “fluid-on”
switch 262 is closed, energizing the solenoid 98 which
initiates transfer of conditioner fluid from the supply
trough to the buffer roll and thence to the lane surface.
After the predetermined length of travel previously se-
lected, the “fluid-off* switch 263 is opened, de-energizing
solenoid 98 and terminating transfer of fluid from the
supply trough to the buffer roll.

Even though fluid may be applied to only a limited
length of the lane surface, or some length less than the

_total length, the machine may still be set to travel sub-

stantially the entire length, or some distance in excess of
the length to which conditioner fluid is applied. At the
end of such predetermined travel, “travel” switch 264
is opened, de-energizing coil 1CR.

De-energization of the coil 1CR results in opening
contacts 1CR-A, de-energizing coil 3CR and opening
contacts 3CR-A. As a result, coil 4TCR is de-energized
and contacts 4TCR-A open. Coil 5CR is de-energized,
contacts SCR-A. are opened and pressure wheel solenoid
177 de-energized in order to immediately lift the buffer
roll from the lane surface prior to completion of machine
travel which is also terminated by de-energization of
motor 115 when contacts 3CR-A open.

De-energization of coil 1CR results in closure of nor-
mally closed contacts ICR-C, energizing coil 2TCR
through the “foul line” switch 265 which is closed except
when the machine is at the foul line. After a predeter-~
mined time delay, which may be on the order of five
seconds, contacts 2TCR-A are closed to energize the
coil 3CR, again closing contacts 3CR—A to energize motor
115 reversely, normally closed contacts 3CR—E and
ICR-G being closed and normally open contacts 1ICR-D
and 1CR~F being open by virtue of de-energization of
coil 1CR.

Upon return of the machine to the foul line, switch
265 is opened, de-energizing coil 2TCR, opening contacts
2TCR-A, de-energizing coil 3CR and opening contacts
3CR-A thereby to de-emergize pressure solenoid 177
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and drive motor 115, immediately lifting the buffing roll,
after which machine travel ceases.

During return of the machine toward the foul line,
there is no transfer of fluid from the trough to the buffing
roll since, even though switches 262 and 263 are actuated,
these are isolated from the circuit by normally open
-contacts 1CR-B, then open contacts 2TCR-B, and “start”
switch 241.

If it is desired to operate the machine without applying
conditioner liquid, it is merely necessary to remove belt
213 which drives applicator brush 206 so that no liquid
will be transferred to conditioner roller 165.

We claim:

1. In a bowling lane conditioning machine, a chassis, a
combination fluid application and lane buffing roller jour-
nalled on said chassis, a conditioner fluid supply assembly
including a trough mounted on said chassis, a pick-up
roller rotatably mounted within said trough, a transfer roll-
er in fluid transfer association with said buffing roller, a
metering roller in fluid transfer engagement with said pick-
up roller and said transfer roller, means including a
power source for rotating said buffing roller and meter-
ing roller to transfer fluid from said trough to the lane
surface, and mounting means supporting the transfer roll-
er for movement between a first position in flnid transfer
engagement with the metering roller and buffing roller and
a second position out of engagement with the metering
roller and in engagement with the buffing roller.

2. The machine of claim 1 wherein said mounting
means comprises first crank means having one end mov-

able toward and away from a position between the meter-

ing roller and the buffing roller, second crank means on
said one end of said first crank means rotatably carrying
said transfer roller for movement into engagement with

the metering roller and the buffing roller, resilient means ¢

connected between the first and second crank means for
maintaining the transfer roller in contact with the buffing
roller when the first crank means is moved to disengage
the transfer roller and metering roller, and means for
moving the first crank means.

3. In a bowling lane conditioning machine, a chassis,
an elongated combination fluid application and buffing
roller journalled on said chassis, a conditioner fluid sup-
ply assembly including a trough mounted on said chassis,
a pick-up roller rotatably mounted within said trough, a
transfer roller in fluid transfer association with said buffing
roller, and a metering roller in fluid transfer engagement
with said pick-up toller and said transfer roller and hav-
ing means for supplying fluid to the transfer roller and
buffing roller in concentrations varying across the width
of the chassis, said metering roller comprising a central
rotary body having a plurality of angularly spaced grooves
therein extending longitudinally and spirally thereof and
said means comprising at least one brush mounted in one
of said grooves and extending substantially the entire
length of said body, and at least one other brush means
slidably and removably positioned in another of said
grooves and extending less than the entire length of said
body for providing additional fluid transfer to said com-
‘bination fluid application and buffing roller along its length
at infinitely variable lateral portions thereof,

4. Tn a bowling lane conditioning machine, a chassis,
Tunning gear on the chassis for supporting the chassis
Tevel for movement along a bowling lane and off the lane
in a position with one side of the chassis tilted upwardly,
an open trough extending transversely on the chassis for
holding fluid to be applied to a lane surface while the
chassis is level, means for controlling transfer of fluid
from said trough to the lane surface, and a substantially
closed tank on the chassis at the opposite side thereof in
fluid communication with the trough for the passage of
fluid from the trough to the tank when the chassis is tilted
with said one side up.

5. The combination of claim 4, wherein the running
gear includes a pair of wheels at said opposite side of the
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chassis mounted to support the chassis for movement lat-
erally.

6. In a machine for treating the surface of a bowling
lane having gutter means at opposite sides thereof, a chas-
sis, first wheel means on the chassis engageable with the
lane surface for supporting the chassis for movement for-
wardly and rearwardly along the lane, means on the chas-
sis for treating the surface of the lane as the chassis moves
therealong, second wheel means laterally outwardly dis-
posed on the chassis relative to the first wheel means for
supporting the chassis for movement laterally when the
machine is off the lane and disposed over the gutter means
when the machine is on the lane comprising a pair of
wheels at one side of the chassis below the level of the
first wheel means generally aligned in a front-to-rear direc-
tion, and means mounting the rearmost wheel of said
pair for upward movement upon engagement with the
end of the gutter, said mounting means including a pivot-
ally mounted lever supporting the rearmost wheel and
resilient means biasing said rearmost wheel to its lower-
most position.

7. In a machine for buffing the surface of a bowling
lane having gutters at opposite sides thereof, a chassis,
wheel means on the chassis engageable with the lane sur-
face for supporting and propelling the chassis along the
lane, a buffing roller on the chassis for engaging and buff-
ing the surface of the lane as the chassis moves there-
along, drive means for rotating the propelling wheel means
and the buffing roller, means for tilting the chassis to
move the buffing roller into and out of engagement with
the lane surface, second wheel means on the chassis rear-
wardly of the first wheel means and at a level thereabove
for supporting the chassis for movement off the lane while
tilted rearwardly, and third wheel means laterally out-
wardly disposed on the chassis relative to the first wheel
means below the level thereof for supporting the chassis
for movement laterally thereof when off the lane and po-
sitioned to hang in the gutters when the machine is on the
lane.

8. In a machine for treating the surface of a bowling
lane having gutters at opposite sides thereof, with ends
at the lane foul line, a chassis, wheel means engageable
with the surface of the lane for supporting the chassis for
movement along the lane, means on the chassis for treat-
ing the surface of the lane as the chassis moves along
the lane, a guide on at least one side of the chassis re-
ceivable in and engageable with the adjacent gutter for
guiding the chassis along the lane, means movably mount-
ing the guide on the chassis for retraction at the foul line,
and means releasably retaining the guide in guide posi-
tion and engageable with the gutter end on return of the
chassis to the foul line for releasing the guide for retrac-
tion.

9. Tn a machine for buffing the surface of a bowling
lane having gutters at opposite sides thereof, a chassis,
wheel means on the chassis engageable with the lane sur-
face for supporting and propelling the chassis along the
lane, a buffing roller on the chassis for engaging and bufi-
ing the surface of the lane as the chassis moves therealong,
drive means for rotating the propelling wheel means and
the bufling roller, means for tilting the chassis to move the
buffing roller into and out of engagement with the lane
surface, a guide on each side of the chassis receivable in
and engageable with the adjacent gutter for guiding the
chassis along the lane, means movably mounting the guide
on the chassis for retraction at the foul line, and means
releasably retaining the guide in guide position and engage-
able with the gutter end on return of the chassis to the foul
line for releasing the guide for retraction.

10. In a lane conditioning machine for a bowling alley
having a bed and gutters on either side of said bed, a
chassis, working running gear for supporting said chassis
of said bed, means for engaging said gutters and guiding
said chassis as it traverses said bowling alley in forward
and rearward directions and comprising guides on either
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side of said chassis proximate the front and rear ends
of said chassis, respectively, said guides normally extend-
ing below said working running gear and adapted to be
received in adjacent gutters, means mounting the rear
guides on said chassis for movement between an operating
position extending below said working running gear and
a retracted position above said working running gear,
means releasably retaining said rear guides in retracted
position, control means for releasing said retaining means
for movement of said rear guides to operating position,
means for releasably retaining said rear guides in operat-
ing position, means mounted on said chassis for engaging
ends of said gutters as said chassis moves toward said ends
and releasing said last mentioned retaining means and
said rear guides for movement to retracted position, and
means on the guides engageable with the gutter ends for
moving the guides to retracted position.

11. In a machine for buffing the surface of a bowling
lane, a chassis, wheel means on the chassis engageable
with the lane surface for supporting and propelling the
chassis along the lane, a buffing roller on the chassis for
engaging and buffing the surface of the lane as the chassis
moves therealong, drive means for rotating the propelling
wheel means and the buffing roller, means for tilting the
chassis to move the buffing roller into and out of engage-
ment with the lane surface, and means controlling the
drive means and the tilting means to first energize the
drive means thereby to initiate propulsion and rotation
of the buffing roller and then energize the tilting means
to tilt the chassis to move the buffing roller into contact
with the lane surface.

12. In a machine for buffing the surface of the bowling
lane, a chassis, a pair of laterally spaced wheels on the
chassis engageable with the lane surface for supporting
and propelling the chassis, a buffing roller on the chassis
forwardly of the propelling wheels for engaging and buf-
fing the surface of the lane, drive means for rotating the
propelling wheels and the buffing roller, means for sup-
plying conditioning fluid to the buffing roller, a pressure
roller mounted on the chassis rearwardly of the propelling
wheels for movement up and down on the chassis to tilt
the chassis about the axis of the propelling wheels and
thereby moving the buffing roller into and out of engage-
ment with the lane surface, actuator means for moving
the pressure roller, and means controlling the drive means
and the actuator means to first energize the drive means
thereby to initiate propulsion and rotation of the buffing
roller and then automatically energize the actuator means
to tilt the chassis to move the buffing roller into contact
with the lane surface after rotation of the buffing roller
has been initiated.

13. The combination of claim 12 including means for
automatically de-energizing the actuator means and the
drive means after predetermined travel so that the buffing
roller is moved out of contact with the lane surface before
the buffing roller stops rotating.

14. In a machine for buffing the surface of a bowling
lane, a chassis, wheel means on the chassis engageable
with the lane surface for supporting and propelling the
chassis along the lane, a buffing roller on the chassis for
engaging and buffing the surface of the lane as the chassis
moves therealong, drive means for rotating the propelling
wheel means and the buffing roller, means for tilting the
chassis to move the buffing roller into and out of engage-
ment with the lane surface, a trough on the chassis for
holding lane conditioner fluid for transfer to the buffing
roller, a pick-up roller rotatably mounted within said
trough, a rotary brush in fluid transfer engagement with
said pick-up roller, a transfer roller normally in fluid
transfer association with said brush and with said buffing
roller, means for moving the transfer roller into and out
of fluid transfer engagement with said brush, and means
controlling the drive means, the tilting means and the
moving means to first energize the drive means thereby to
initiate propulsion and rotation of the buffing roller and
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then energize the tilting means to tilt the chassis to move
the buffing roller into contact with the lane surface, and
then energize the moving means to move the transfer
roller into engagement with the brush.

15. The machine of claim 14 for a bowling lane hav-
ing gutters at opposite sides thereof, and including means
for engaging said gutters and guiding said chassis as it
traverses said bowling alley in forward and rearward
directions and comprising guides on either side of said
chassis proximate the front and rear ends of said chassis,
respectively, said guides normally extending below said
wheel means to be received in adjacent gutters, means
mounting the rear guides on said chassis for movement
between a working position extending below said wheel
means and a retracted position above said wheel means,
means for releasably retaining said rear guides in re-
tracted position, said control means releasing the last said
retaining means for movement of said rear guides to
working position concurrently with actuation of said mov-
ing means to move said transfer roller to fluid transfer
position.

16. In a machine for buffing the surface of a bowling
lane, a chassis, wheel means on the chassis engageable
with the lane surface for supporting and propelling the
chassis along the lane, a buffing roller on the chassis for
engaging and buffing the surface of the lane as the chassis
moves therealong, drive means on the chassis includ-
ing an electric motor for rotating the propelling wheel
means and the buffing roller, means on the chassis in-
cluding a solenoid for tilting the chassis to move the
buffing roller into and out of engagement with the lane
surface, control means on the chassis providing for en-
ergization of said drive motor forwardly or reversely to
drive the propelling wheel means forwardly or reversely,
an electrical extension cord for supplying power to the
motor and solenoid during movement of the machine on
a bowling lane, a cord reel rotatably mounted on the chas-
sis for storing the extension cord when the machine is
not in use, means connecting the drive motor and the
cord reel including a one-way clutch enabling the cord
to be freely unwound from the reel as the machine pro-
gresses from a lane foul line toward the lane pit and
driving the cord reel to rewind the cord as the machine
progresses from the pit toward the foul line.

17. A machine as defined in claim 16 including a fric-
tion coupling in the means connecting the drive motor and
cord reel enabling slippage so that the reel is not driven
faster than the cord becomes available during rewind.

18. In a machine for buffing the surface of a bowling
lane, a chassis, wheel means on the chassis engageable
with the lane surface for propelling the chassis along
the lane, means on the chassis for treating the surface
of the lane as the chassis moves therealong, drive means
on the chassis including an electric motor for rotating
the propelling wheel means, control means on the chassis
providing for energization of said drive motor forwardly
or reversely to drive the propelling wheel means for-
wardly or reversely, an electrical extension cord for sup-
plying power to the motor during movement of the ma-
chine on a bowling lane, a cord reel rotatably mounted
on the chassis for storing the extension cord when the ma-
chine is not in use, means connecting the drive motor and
the cord reel including a one-way clutch enabling the cord
to be freely unwound from the reel as the machine pro-
gresses from a lane foul line toward the lane pit and
driving the cord reel to rewind the cord as the machine
progresses from the pit toward the foul line.

19. In a machine for treating the surface of a bowling
lane, a chassis, wheel means on the chassis engageable
with the lane surface for supporting and propelling the
chassis along the lane, selectively reversible means on
the chassis for driving said wheel means forwardly and
reversely, means on the chassis for selectively treating the
surface of the lane as the chassis moves therealong, and
means for automatically controlling operation of one of
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said drive means and said treating means including a
threaded shaft driven proportionately with said wheel
means, an actuating nut threadably mounted on said shaft
for movement therealong responmsive to rotation of the
shaft, switch means controlling said one means, switch
actuating means including a shaft parallel to said threaded
shaft, a switch actuator pivotally mounted on the last
mentioned shaft for movement thereabout and includ-
ing a switch actuating portion engageable with said switch
means to actuate the latter and a portion engageable with
the nut for actuation thereby, and means for adjusting the
switch actuator longitudinally of its supporting shaft in-
cluding a pusher slidably mounted on the last mentioned
shaft and including oppositely facing abutments embrac-
ing oppositely facing surfaces on said switch actnator and
engageable respectively therewith for moving the actua-
tor in opposite directions along the shaft, and means for
adjusting the pusher longitudinally of the shaft.

20. The combination of claim 19 wherein the last re-
cited means comprises a cable having one end attached
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to the pusher and an opposite end remotely located, gear
means attached to the remote end of the cable for moving
the cable longitudinally, and manually accessible means
attached to the gear means for adjusting the latter.
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