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X 11 Claims.
Th1s invention has for an obJect the provision
“of an automatic” sandmg ‘machine for bowling
alleys, there ‘being a’ novel arrangement to ac-
T domplish’ effective guiding of the machine along
“:pnialley; and the machine being arranged to auto-
“rmatically reverse at fhe'ends of the alley.
‘Ariother object of the invention is to provide a
“riganiding’ machine, Tor ‘bowling alleys, which in-
~gludes & novel 1éveling mechanism; ‘such mecha-
nism being operative, automatically, to cause the

: “sanding “unit=by reason:of ‘weight transfer—to
~ eut” faster-on relatively high’areas, whereby the
~-~surface:6f-an-alley is-sanded to a common trans-
i i'vel seleveland within very close hmlts
= A-further-object of the invention is to provide
% g’ sanding: machine, for. bowlmg -alleys, which is
arranged to take advantage of the lateral thrust,
- or-side” draft, -imposed-on the machine by the
transversely disposed- endless sandmg belt, to
‘~eause guide elements- of said machine to remain
«rat-all times-in: machine guiding engagement with

--the upstandlng Iongltudmal shoulder of one gut-

ter of theailey bemg sanded.

_An addmonal obJect of the 1nvent1on is to pro~

‘v1de ‘the machine ‘with a ‘novel, endléss belt sand-
_ing unit; said unit being arranged for easy and
”_convemenﬁ removal and replacement of the sand-

ing belt by- the operator onajob.

_Itis also an object of the present invention to
prov1de' a sanéhng machme ‘for bowling -alleys,
whi cludes: novel driving mearns for the power
o actuate theéchanisins oh the machine.

) A flrther obJect of the invention is to provide
Ta practlcal ‘Yeliable, "and- accurate automatic

’

; hick will be’ exceedingly effective for the purpose
“for which it is designed. .

" Thesé objects are accomplished ‘by means of
3 such ‘structure’ and relative arrangement of parts
“mad will Tully” appear by a pérusal of the following
. “'spec1ﬁcat10n and claims.

* Tn the drawings:

Fig. 1 is a top plan view: of' the machine; the

- electnc WiT! 1ng ‘being omltted for ¢larity.

- Fig. 9 igan-enlarged frovt end elévation of the

a y on, “of’ one of the sprmg—urged but
¢ ractlble éndless ‘'sanding belt tightening as-

, g, 5 is'al’ nlarged fragmentar' side ¢elevation
““of the tiachine. showing the device’ employed to

’achme for bowhng ‘alleys, and -one ,

2 ,
cause ‘the sanding- unit-to raise above -the floor
for removal and replacement of a sanding belt.
Pig. 6 is a diagram of the electric circuit em-
ployed.
Referring now more parulcu.larly to_the char-
acters of- reference on the drawings,: the machine

-comprises a rectangular tractlon frame, indicated

generallyat I, supported: ab its front end, and on

- ‘opposite: 51des, by-driven floor engaging wheels 2

10

o
<

40

-rods {8
“the ¢orrésponding end shaft {5 ‘whereby tomain-

fixed on opposite ends of a cross shaft 3; At its
opposite or rear end the traction frame 1 is sup-
ported by transversely spaced casters [

The above wheel- supported tractlon frame is
pivotally secured, intermediate-its ends and on

~opposite sides,-as-at 5, to-the-rear ends of a pair

of ferwardly projecting connection arms 6.--Ahead
of the traction frame I, the connection arms 6-ex-
tend-through, and are secured in connection with,
a rectangular frame T of an endless belt, sanding
unit, indicated generally at 8.

‘The rectansular frame T of the sandmg unit 8
is of a width, transversely of the direction of
travel, substantially that of the ﬂoor 9. of a bowl-
ing alley, while the traction frame | is somewhat
narrower, as-shown.

The machine is revelslbly arlven as fol1ows

A reversible motor 8 is mounted on the trac-
tion frame { and drives the cross shaft 3 through
the medium of a speed-reoucing drive assembly
{{. Themotor {9 is of the type whlch includes a
reversing lever I2, and the arrangement for con-
trolling this lever is hereinafter descnbed . It suf-
fices at this point to state that the- reversible
motor 19 acts to-advance the machine from one
end of a bowling alley‘to the other end, and is

~ then "automatically reversed to return' the ma-

chine to its starting position. )
The endless belt, sanding unit 8 comprises a

“transversely extending, endless sanding belt (3

carried, at opposite ends; on end rollers 14 sup~
vorted by end shaffs 15 mounted in connection
'Wlt"l the frame 7, as follows:

“One of the end shafts i5 has a ﬁyed mount

including fixed end hedds {§ on rigid arms 17.
At the opposite end of the frame 7,the othetr end

shaft {5~ IS jotrnaled” between adjustable end
heads {8. The eénd heads 18" arefixed on the
outer ends of rods {9 whick extend ‘inwardly
in suppox ted relation into sleeves 20 fixed on cor-
remoondmg sides of said frame 7. Lodded helical
-springs 24 in'the’ sleeves~ 20 normally: urge ‘the
‘ocutwardly, together with theheads 1§ and

tain the endless sanding belt {3 under the desired
‘working tension.
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For the purpose of facilitating the removal and
replacement of the endless sanding belt 13, the
end heads 18 can be drawn or adjusted inwardly,
to locsen such belf, in the following manner:

A pull link 22 pivotally connects between each
end head 18 and a radial lever 23 journaled on
the corresponding side of the frame 7 by means
of a stub shaft 24 having a nut 25 thereon. By
applying a wrench to each nut 25 and rotating
the same so as to swing the lever 23 and pull link
22 from the normal full-line position of Fig. 3
to the dotted-line position in said figure, the de-
sired result is accomplished.

To further expedite removal and replacement
of the endless sanding belt {3, the sanding unit
8 is elevated above the floor 9 of the zlley by the
following device:

A hand lever 2§ is pivotally mounted on the
rear end of the traction frame { at one side there-
of, and & link 27 pivotally connects between the
lever 28 and a cam assembly 28 mounted between
the front end of the traction frame { and corre~
sponding points on the connection arms 6. By
swinging the hand lever 28 rearwardly, the link
27 causes the cam assembly 28 to push upwardly
on the connection arms 6, raising the sanding
unit & clear of the floor a short distance, but
which clearance is sufficient to permit of the con-
venient removal and replacement of the sanding
belt 13.

The endiess sanding belt 18 is driven, in the
direction indicated by the arrow in Fig. 4, by the
following arrangement:

An electric motor 28 is mounted on the traction
frame {, and actuates a speed reducing drive as-
sembly 38, which in turn actuates a universal
drive shaft 3f which extends longitudinally along
one side of the traction frame i and connects in
driving relation to the corresponding end shaft
18. The end roller {4 on said driven end shaft
15 has a friction grip surface 32, while the surface
of the opposite end roller is relatively smooth.

The motor 29 alsg drives a suction fan 33 hav-
ing a pick-up hose 34 which leads from a dust

collector 33 at the end of the sanding unit § -

toward which the bottom run of the belt (3
travels. The suction fan 33 discharges the dust
into a bag 38.

When the machine is in operation with the

endless sanding belt §3 driven in the direction in- .

dicated by the arrow in Fig. 4, the lower run of
said belt, acting transversely on the floor § of the
bowling alley, imparts side draf} or lateral thrust
to the machine in the same direction as indi-
cated by said arrow. This lateral thrust is taken
advantage of {o maintain the machine in
straight-line travel along the alley, in the follow-
ing manner:

Transverse guide arms 37 are secured to the
sleeves 20 and extend lengthwise thereof to a
point beyond the corresponding end of the sand-
ing unit 8§, and at their outer ends such guide
arms 37 carry guide rollers 38 which bear againsi
the upstanding longitudinal shoulder 39 of the
adjacent gutter £8. Thus, as the machine ad-
vances, the side draf} or lateral thrust imparted
thereto by the sanding belt {8 maintains the
rollers 38 positively in contact with the shoulder
38, whereby the machine must, of necessity, travel
in a straight line; i. e. parallel to said shoulder
39. The guide arms 37 are adjustably connected,
at their inner ends, to the sleeves 28, whereby
the machine may be initially positioned cor-
rectly. )

The sanding unit 8 is of a length transversely

it

20
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of the direction of travel of the machine such
that the end portions of the sanding belt 13 over-
hang the gutters 49.

The following leveling mechanism is employed
in the machine:

A secondary frame 41, of rigid rectangular con-
struection, is disposed above the frame T of the
sanding unit 8; being supported from the latter
by corner legs 42. The forward pair of these legs
merely rest on the frame 7, while the rearward
pair are hinged, as at 43, whereby the secondary
frame 41, and the parts mounted thereon, may
be swung upwardly and rearwardly when g sand-
ing belt is being removed and replaced.

At opposite ends thereof the secondary frame
&1 carries cross shafts 44, each having a roller
45 thereon, and such rollers 45 are adapted to be
simultaneously rotated in the same direction, but
reversibly, from a reversible motor 46 mounted
centrally on the secondary frame £1. The drive
arrangement is as follows:

The reversible motor 45 is coupled to a fluid
drive unit 47, and the latter in turn drives an
endless chain and sprocket unit 48 which leads
to one of the cross shafis 44. Another endless
chain and sprocket unit 49 connects between said
cross shafts. Thus, when the motor 48 turns
in one direction or the other, there is a corre-
sponding and simultaneous rotation of the rollers
45,

A very heavy steel roller or cylinder §9, dis-
posed horizonfally and extending lengthwise of
the direction of travel of the machine, is nor-
mally in a position centrally between the ends
of the sanding unit 7; such roller 50 being sup-
ported, at its opposite ends, in tracks 5{ which
extend transversely of said direction of travel of
the machine; i. e. lengthwise of the sanding unit
1. The tracks 51 incline upwardly in opposite
directions from their center points whereby the
roller 50 tends at all times to return by gravity
to its normal and central position, as in dotted
lines in Fig. 1 and as in full lines in Fig. 4.

A pair of spaced tapes 52 is anchored, as at
83, to each end of the secondary frame 41, thence
extends inwardly about the roller 59, and returns
to the corresponding roller 45; winding about,
and being secured to, the latter. With this ar-
rangement of tapes, and upon reversible drive of
the rollers 45, the steel roller 50 is pulled up the
inclined tracks 5i to the right or left from its
central position, dependent upon the direction
of rotation. The purpose of this shifting of the
steel roller 58 laterally of the direction of travel
of the machine is to shift its effective weight
transversely with respect to the floor 9 of the
alley being sanded. The rectangular frame 7 of
the sanding unit 8 includes, at the bottom, a
platen 54, preferably resiliently surfaced on the
under side; such platen being of a substantial
area and operative to maintain the lower run
of the sanding belt {3 flat.

As the machine travels along the alley, the
steel roller 58 remains in its normal central po-
sition as long as the alley is transversely level.
However, if a low spot or area is encountered to
one side or the other of the longitudinal center
of the alley, the steel roller 50 is automatically
rolled or shifted in an opposite direction, where-
by to impose its weight above the relatively high-
er area on the other side of the alley so that the
sanding belt 13 is caused to cut faster on said
relatively higher area. The result is that the
machine cuts away such relatively higher area
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~down to the-plane of the low ares: thus levehng
" -the alley transversely.  "As-soon‘as such level is
- reached, the-steel roller- 80, previously shifted
~laterally- as’ described, returns to -its normal po-
- sition; all automatically and'by--means includ-

ing the following leveling contrel switch:
-An-elongated, transverse mercury tube switch
5% is mounted in the frame 7 intermediate - its
~ends, and- on top of the platen §4; such switch

55 including a central contact §8 and end con-:

-tacts §7. 'The switch &5 responds to any variance
from true transverse level of the floor ¢ of ‘the

alley, to actuate the-above- described: levehng
mechanism;  the cn'cult arrangement between

‘switch 585 and reversible-motor £§ being hereins

after -described.
- The sanding - msachine; when in -use;” i "first
positioned at one end of the alley, and the guide
rollers 38 properly adjusted in abutment’ with the
adjacent gutter shoulder -89." Theréafter::
sanding unit 8 is placed in operation by starting
" the motor 29; the actuating circuit for the lat-
ter being indicated at'58 in Fig. 6. Such circuit
ineludes a manual-switch 59, and the cireuit is

-energized from an-electric power supply circuit’

769,
- 'With the sanding unit 8 in operation, the rever-
sible drive-motor - {8 is placed in operation'in a

~ direction to cause the machine to advance along
the alley, in sanding relation; from said one end- 3

thereof.” The actuating circuit for the reversi-
ble motor 18 is indicated in Fig. 6 at- 614; stch
motor, as previously- deseribed, being of a ‘type
which is reversed by movement of a lever: {2 on
said mctor. This reversing lever is antuated in
one direction or the other by means of a two-
way electro-mechanical relay 62 to ‘which are
connected a ‘pair of reversing circuits; indicated
at 83 and 64, "The reversing circuit-83-includes a

normally open’ contactor 85, while the reversing-

circuit 84 includes a‘normally cpen contactor 68.
" The contactor-§% is mounted, in forwardly-fac-
ing relation, on the ilpper end of a post &7 which
upstands from the rear of the traction frame |.

The contactor €6 is mounted in rearwardly facing

relation on a lateral arm 68 which projects from
one side of said traction frame |{.

After the machine has advanced along the al-
ley from one end thereof and reaches the op-

‘posite end, the contactor 65 strikes the normally

raised pin setting framé or cage above the for-
ward end of the alley. ~"'When this océurs the cir-
cuit 63 is closed; reversing the relay 82, and the
latter in turn swings the lever 12 in a- dlrectlon to
reverse’ the- drive .motor - 8.
" the machine stops-its forward travel and is then
" retracted along the:alley, by the’ther’ reéversed
- motor 19, to its starting position. ;
When the -machins.-regaches its starting - posi-

tion, the contdctor €8 engages a heavy block 63,

disposed. in’ predetermined position.  Upon eclos-
“ing of 'the ‘contactor 68, the circuit 64 again re-~
verses the electromechanical relay €2 so that the
lever:l2 is swungto g 'position wherein the motor

“18-drives :the machine forwardly. - At this point,

‘thecyele of operation may be términated by
opening a manual” switch 78 in the “actuating
~eircuit 61, or the machine may be permitted to
- again advance and retract along the alley-until
: the same is completely sanded.
As the machine travels back-gnd foith-along
.the .alley, the: hereinbefore: described: léveling
~mechanism functions automatically to sand-rela~
“rtively: highiiaveas downito the>level<of frans-
wryersely  disposed; relatively low: aréas; thé control”

“the’

The result' is that

A

L6

- of the levéling mechamsm being ‘by"thé"tians- -

versely elongated merdury-tube switch*55; whose

“eireuiting arrangement; Wwith-réspect to ‘thefever-
51b1e ‘mototr 46: is'as’ follows

» "Phe reversible motor 46 is'connected; gsshown

iR Flg 6 in & reversing: ‘eircuit, 1nd1cated ‘gen-
= erally at-1¥; which' reversing circuit- inciudes one
1éad 712 ‘connected-to -the-central-contact -56- of
" the §Witch*55, and’ which -contact: 56 is always in

10°
““tiibe.*

electrmal engagement ‘with" the: mercury in'‘the
Add1’c1ona11y, the’ reversing circuit- 71 -in-

~ ¢ludes’ reversing: leads 13- and ‘74 -extending “be-
“-tween the motor~48~and -corresponding’ énes of -

the end contacts-57;the-latter being normally

“open; 1. e normally ‘cléar _of the mercury in the

“tube of said" switch 85.
¥ I the machine as it travels-rides onto an drea

wlnch is-relatively Tow on ‘oneé side of the'center
“liné’ of ‘theé alley, the- corresponding end- of the

20

tube of sw1tr*h 55 will also lower, Whereupon the

" mércury ¢loses ‘with “the adjacént contact -8T.

" This closes the reversing circuit 71 through either

“thélead 13" or' 14, to cduse the motor 4§ to run in

~ & directiohto shift the steel roller - 50 from - its

25

normal ééntidl position to alateral positionabove

~ the s1de oi'the alley opposite such- relatwely low

- area, for the- purpose ‘hereinbefore described; to-
wit automatic sdnding ‘down of the relatively
higher area. to the 1ével of the relatively low area.

Should: it be necessary “to do so, the reversing

'curcult T for the leveling mechahism actuating
.motor-48 may be opened by 2 manual switch 75
interposed therein.

- The- steel roller 50 remains in such latera.lly

»sh1fted posmon as long as the reversing circuit

T is-closed and the motor 45 running; the fluid
- drive -unit 41 perm1tt1ng slippage in the drive
- after - the-motor -has shifted the roller 50 to’its

40

--central- pesition.

‘1ateral position. )

--Ag-seon as -the part-of thé alley which initially
‘had-differential transverse level is sanded. to a
common level, the switch 55 returns to its open
position; - the-motor 48 eeases to run; and the
steel ‘roller-50 returns by gravity to- its normal
-1t ‘will -thus be - obvious -that

- the leveling- mechanism -of the machine func-
- tions-automatically, - effectively, -and accurately,
- whenever a transversely untrue area of a bowling

=~ glley “is"encountered- by -the traveling -sanding

machine.
" The connection’atrms 6 are detdachable from the
“fraction frame I-at thé pivots 5; the hose-34 is

~~detachably -mounted; -and - the -universal drive

“shaft:3I is*separable; all-for the purpose of ‘per-
mitting~"said - ttaction frame:‘and the parts

mounted” thereon' to ‘be: separated from' the re-
mairidei - of “the 'machine for transport.

60

CIThe sanding machine; being wholly automatic,

- provides for the practical,-effective, and economi-~ -

cal sanding of bowling alleys; requiring a min-

‘Vimum of 'attendanc'é wnile in operation,'and yet

e than can’ 0therw1se ‘he accomnhshed

I Ffont the foregoing description it will be readily

- seen that thereihas been produced such a-device

vias Substantially - fulfills the objscts of the inven-
“tion, asset forth- Herein.

70

< While this specification sets forth in detail the
~présent and preferred construction of the-device,

=-stilliin practice-such-deviations from-such: detail

mayibeite
~fromsthe’;

orted-to-as -do: not- form a-departure
irvit-of “the:-invention, ‘as” deﬁned by

f«tae ‘appended-claims.

75

+ Having-thus-desciibed the-invention;- the “fol-
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lowing is claimed as new and useful, and upon
which Letters Patent are desired:

1. A bowling alley sanding machine comprising
a frame, means adapted to move the frame
lengthwise on an alley, a driven sanding unit
mounted on the frame for alley engagement, &
weight member mounted in connection with the
frame for shifting motion transversely of the al-
ley, and means operative, in response to trans-
versely unlevel portions of the alley traversed by
the machine, to shift said weight member toward
and to a point above the high side, whereby to
then impose a greater weight on the part of the
sanding unif engaging said high side.

2. A bowling alley sanding machine comprising
a frame, means adapted to move the frame
lengthwise on an alley, a driven sanding unit
mounted on the frame for alley engagement, a
weight member mounted in connection with the

frame for shifting motion transversely of the ¢

alley, and means operative, in response to trans-
versely unlevel portions of the alley traversed by
the machine, to shift said weight member toward
and to a point above the high side, whereby then
impose a greater weight on the part of the sand-
ing unit engaging said high side; said last named
means including a reversible eleciric motor, a re-
versing circuit for the motor, and a switch in the
circuit responsive to transverse unlevel ¢f the
machine when on such portions of the alley.

3. A machine, as in claim 2, in which the switch
is a mercury tube type, elongated transversely of
the direction of travel and mounted in connection
with the frame.

4. A bowling alley sanding machine comprising
a frame, means adapted to move the frame
lengthwise on an alley, a driven sanding unit
mounted on the frame for alley engagement, a
weight member mounted in connection with the
frame for shifting motion transversely of the
alley, the weight member being normally disposed
substantially centrally with respect to the length-
wise path of the machine, mechanism operative
to move the weight member laterally to one side
or the other of its normal position, and means
operative, in response to transversely unlevel por-
tions of the alley traversed by the machine, to au-
tomatically cause said mechanism to move the
weight member laterally to the side correspond-
ing to the high side of the unlevel alley portion
being traversed.

5. A machine, as in claim 4, in which the
weight member is a relatively heavy metal roller
disposed with its axis extending in the direction
of travel; there being transverse fracks on the
frame supporting the roller at opposite ends.

6. A machine, as in claim 5, in which each
track inclines upward in opposite directiong from
an intermediate point; said mechanism, when in-
active, releasing the roller to return by gravity
to its normal position.

7. A bowling alley sanding machine compris-
ing a frame, means adapted to move the frame
lengthwise on an alley, a driven sanding unit
mounted on the frame for alley engagement from
side to side thereof, & pair of matching trans-
verse tracks mounted in connection with the
frame in spaced relation in the direction of travel,
each track inclining upward in opposite direc-
tions from a central point, a relatively heavy
metal roller extending between the tracks and
supported thereby, the roller normally being at
said central point by gravity, mechanism opera-
tive to move the weight member laterally to one
side or the other of its normal position, and

[+

10

40

By

60
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means operative, in response to transversely un-
level portions of the alley traversed by the ma-
chine, to automatically cause said mechanism to
move the weight member laterally to the side cor-
responding to the high side of the unlevel alley
portion being traversed.

8. A bowling alley sanding machine compris-
ing a frame, means adapted to move the frame
lengthwise on an alley, o driven sanding unit
mounted on the frame for alley engagement
from side to side thereof, a pair of matching
transverse tracks mounted in connection with
the frame in spaced relation in the direction of
travel, each track inclining upward in opposite
directions from a central point, a relatively
heavy metal roller extending between the tracks
and supported thereby, the roller normaliy being
at said central point by gravity, mechanism op-
erative to move the weight member laterally to
one side or the ofher of its normal position, and
means operative, in response to transversely un-
level portions of the alley traversed by the ma-
chine, to automatically cause said mechanism
to move the weight member laterally to the side
corresponding to the high side of the unlevel
alley portion being traversed; said mechanism
including transverse tapes anchored at one end
to points on the frame at opposite sides of the
weight roller and thence extending laterally in-
wardly and about said weight roller, power
driven rollers mounted on the frame on opposite
sides of the weight roller, the tapes connecting
at their other ends to the power driven rollers,
and a power drive operative to simultaneously
rotate the power driven roliers in one directicn
or the other.

9. A bowling alley sanding machine adapted
to move lengthwise on an alley, comprising a
power driven sanding unit operative to engage
and sand the alley from side to side thereof, a
transversely shiftable weight on the machine,
means responsive to transversely unlevel por-
tions of the alley traversed by the machine op-
erative to automatically shift the weight to-
ward the high side of such portion as lowered,
reversible power means to move the machine,
and means operative to automatically reverse
said power means upon predetermined travel of
the machine on an alley.

10. A bowling alley sanding machine, compris-
ing: a frame; motor means adapted to move
the frame lengthwise on an alley; a driven sand-
Ing unit coupled with the frame to ride on the
alley and to be carried along with movement
of the frame over the alley, said sanding unit
having a transversely moving sanding belt for
alley engagement, a platen positioned above said
belt and resting thereon for maintaining the
belt in engagement with the alley, said sanding
unit being free to tilt transversely to follow the
transverse contour of the alley; means carried
by the machine for exerting a greater pressure
on one side of the sanding unit relative to the
other side; and automatic means mounted on
the machine in fixed relation to the platen and
operative in response to tilting of the sanding
unit on unlevel portions of the alley traversed
by the machine to operate the pressure exert-
ing means whereby to exert a greater pressure
on the high side of the sanding unit relative to
the ofher side.

11. A bowling alley sanding machine, compris-
ing: a frame; motor means adapted to move
the frame lengthwise on an alley: a driven
sanding unit coupled with the frame to ride on
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the alley .and to be carried along with move-
ment of the frame over the alley, said sanding
unit having a transversely moving sanding belt
for alley engagement, a platen positioned above
said belt and resting thereon for maintaining
the belt in engagement with the alley, said
sanding unit being free to tilt transversely to
follow the transverse contour of the alley and
having its weight distributed substantially uni-
formly over the alley when the platen and alley
are level; means carried by the machine for
shifting the effective weight of the sanding unit
toward one side thereof relative to the other
side; and automatic means mounted on the ma-

chine in fixed relation to the platen and oper-’

ative in response to tilting of the sanding unit
on unlevel portions of the alley traversed by the
machine to operate the weight shifting means
to shift the effective weight of the sanding unit
toward the high side of the platen.

FORIST HARRIS.
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