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United States Patent Office 3,103,087 
Patented Sept. 10, 1963 

3,293,387 
BOWLNG ALLEY SURFACNG MACHINE 

Caries E. Goff, Miami, Fla., assignor to Anaerican 
Machine and Fozidry Copany, a corporation of 
New Jersey 

Fied May 3, 1960, Ser. No. 32,852 
8 Caias, (C. 5-74) 

This invention relates to a machine for use in Surfacing 
or finishing bowling alleys and more particularly to a 
mobile machine which is capable of spanning the entire 
width of a bowling alley, and conditioning the surface 
of the atter uniformiy from end to end. 

Bowling alleys are constructed of a plurality of strips 
of wood arranged longitudinally of the alley and in such 
manner that the grain of each strip also extends longi 
tudinally of the alley. In finishing the surface of the 
alley, it is important that the surface be made to con 
form to American Bowling Congress requirements, and 
applicant has found that alley surfaces Sanded with the 
grain of the Wood, rather than across the grain, can be 
finished smoother and truer and without as much risk 
of damaging the alley surface during either rough or 
finish sanding operations. 

Finishing or sanding machines for bowling alleys have 
been proposed heretofore, but so far as is known, two 
or more machines are required to sand the Surface of 
a bowling alley or, alternatively, one machine must make 
several passes. In either event, it is extremely difficult, 
if not impossible, for the entire width and length of a 
bowing alley to be finished uniformly from side to side 
and end to end. Thus, the surfaces of alleys finished 
by means of known devices are subject to rapid deteriora 
tion and may be rendered non-horizontal. 
Many of the difficulties attendant the finishing of bowl 

ing alleys by known devices stem from improper dis 
tribution or concentration of weight of the finishing ma 
chinery on the alley surface. The problem of even 
weight distribution is magnified in the case of a Sanding 
machine incapable of spanning the width of an alley 
and with such machines the surfacing of the alley is 
largely a matter of skill on the part of the machine 
Operator. 
An object of this invention is to provide an improved 

bowling alley surfacing machine having the weight or 
force of the sanding apparatus distributed over a rela 
tively large area of the ailey surface so as to avoid con 
centrations of weight or force in Small areas. Such as to 
cause deflections in an alley Surface. 
Another object of the invention is to provide a bowling 

alley surfacing machine in which the surfacing means 
is supported above the surface of the alley by means 
which are adjustable so as to assure trueness of the alley 
and thereby conform to all requirements of the Amer 
ican Bowling Congress as to construction and mainte 
aCe 

A further object of the invention is to provide a ma 
chine of the kind described equipped with apparatus 
for minimizing the escape of dust during Surfacing op 
erations. 

Another object of the invention is to provide an alley 
finishing machine which is automatically adjustable to 
truly horizontal position. 
Another object of the invention is to provide a bowling 

alley surfacing machine having means for positively guid 
ing it along the alley in such manner as to assure Sur 
facing the entire width thereof. 
A further object of the invention is to provide a sur 

facing machine of the character described wherein the 
force with which the surfacing material engages the 
alley Surface may be controllied easily and reliably. 

Other objects and advantages of the invention will 
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be pointed out specifically or will become apparent from 
the following description when it is considered in con 
junction with the appended claims and the accompanying 
drawings, in which: 
FIGURE 1 is a side elevational view of a machine con 

Structed in accordance with one embodiment of the in 
vention; 
FiGURE 2 is a top plan view of the machine shown 

in FIGURE 1; 
FIGURE 3 is a fragmentary, cross-sectional view 

through a typical bowling alley showing a portion of 
the machine thereon; 
FiGURE 4 is a fragmentary, side elevation similar 

to FIGURE 1, but showing the apparatus modified for 
a different kind of use; 
FEGURE 4a is a fragmentary perspective of a portion 

of the apparatus shown in FIGURE 4; 
FIGURE 5 is a transverse sectional view of a modified 

form of the apparatus; and 
FIGURE 6 is a schematic electrical wiring diagram. 
Apparatus constructed in accordance with the embodi 

ment of the invention shown in FIGURES 1-4 com 
prises a frame 2 having parallel side members 4 and 5 
interconnected at corresponding ends by cross members 6. 

Adjacent to the rear end of the frame is a pair of 
rocker arms 14, each of which is pivoted as at 15 to 
the adjacent frame member 4 or 5. Spanning the rocker 
arms 14 is an axle 6 to which is keyed one or more 
supporting wheels 7. The rocker arms 14 are adjust 
able about their pivots 5 so as to vary the height the 
rear end of the frame 2 is supported above the surface 
1 of the bowling alley A. 
Means is provided for adjusting the rocker arms 14 

and, according to the embodiment disclosed in FIGURES 
1-4, comprises a screw 18 threadedly mounted in an 
opening adjacent to each rear corner of the frame 2 so 
that its lower end bears against the rear end of the as 
sociated rocker arm 14, the arrangement being such that 
rotation of the screws 13 will cause them to move to 
wards or away from the associated arms, 14. At the 
upper end of each screw 8 is mounted one part of a 
universal coupling 9, the other part of the coupling 
being mounted on a rotatable adjusting rod 20 having 
a handle 2 which may be manipulated by the operator 
of the machine to effect rocking of the levers 14 clock 
wise or counterclockwise and, accordingly, adjust the 
position of the frame relatively to the alley surface 10. 
Welded or otherwise suitably fixed to the rear end of 

the frame 2 and extending upwardly and rearwardly there 
from is a stabilizing means in the form of a pair of tubu 
lar members 22 pivotally connected at their upper ends to 
a cross member 23 which serves as a handle bar adapted 
to be grasped by the machine operator. A post 24 de 
pends vertically from the handle bar 23 and provides 
means for mounting a wheel 25 adapted to roll upon the 
bowling alley A. 
The post 24 is adjustable in length and comprises an 

upper rod section 26 rigid on the handle 23, the lower 
end being threaded as at 27 and in threaded engagement 
with an internally threaded sleeve 28. A nut 29 is threaded 
on the rod and bears on the sleeve and the lower end of 
the sleeve is supported on a plate 30 or the like on which 
the wheel 25 is mounted, the arrangement being such that 
the wheel may roll on the surface of the alley as the na 
chine is driven. Suitable brace members 3 are connected 
to the main frame and serve to reinforce the post for a 
purpose to be hereinafter described. 
The construction and arrangement of the parts thus far 

described are such that the frame 2 is fulcruimed for rock 
ing movement at a Zone of balance, which is at the location 
of wheels 17, and may be supported by the wheels 17 and 
25 at varying distances above the face 10 of the bowling 
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alley A. Since each of the wheels 17 is individually ad 
justable, the frame easily may be adjusted to a position 
in which it is truly horizontal. 
To assist the operator in determining when the frame 

is truly horizontal, a spirit level 32 (see FIG. 2) may be 
mounted at any convenient part of the frame. To facili 
tate adjustment of the wheels 17, the rods 20 preferably 
are rotatably supported in brackets 34 secured to the mem 
bers 22 so as to locate the handles 21 in a position which 
conveniently may be reached by the operator without 
requiring him to move from behind the handle bar 23. 
As is best shown in FIGURE 2 of the drawings, a plate 

35 formed of metal or other suitable material spans the 
side frames 4 and 5 at the rear end of the frame. For 
Wardly of the plate 35 is a cylindrical drum 36 having a 
shaft 37 that is mounted in bearing blocks 38 which are 
secured by bolts 39 or the like to the frame members 4 
and 5. The drum 36 preferably extends slightly below the 
level of the frame members 4, as is best shown in FIG 
URE 1. 
A similar drum 40 is mounted in the frame forwardly 

of the drum 36 and adjacent the front end of the frame 
and has a shaft 41 which is received at its opposite ends 
in shiftable bearing blocks 42. Each bearing block 42 
is horizontally reciprocable in a slot 43 formed in a sup 
porting bracket 44 which is secured by means of bolts 
44a or the like to the respective frame members 4 and 5. 
Means for adjusting each block 42 and, consequently, the 
drum 40, comprises a screw 45 having a freely rotatable 
connection to the associated block 42 and extending 
through a fixed nut element 46 mounted on the support 
44. The rear end of each screw is fitted with one part 
of a universal coupling 48 and the other part of the 
coupling is secured to one end of a rotatable adjusting rod 
49 Supported by a bracket 50 which is fastened to the 
handlebar 23. The other end of each rod 49 terminates in 
a handle 52 which is readily accessible to the machine 
operator. The arrangement of the parts described is such 
that the rods 49 may be rotated in either of two directions 
So as to cause fore and aft adjustment of the blocks 42 
and, consequently, fore and aft adjustment of the drum 
40 relatively to the frame 2. 
Mounted in the frame 2 between the drums 36 and 

40 is an intermediate pressure drum. 54 having a shaft 55 
journaled in bearing blocks 58 which are mounted on the 
respective frame members 4 and 5 by means of nut and 
bolt assemblies 57. The mounting of the drum 54 is such 
that it is at a somewhat lower level than the drums 36 
and 40 for a purpose which presently will be explained. 
The drums 36 and 40 constitute means for mounting 

Surfacing means B which comprises an endless belt of 
abrasive material such as sandpaper or emery cloth or 
the like. The arrangement of the belt B on its supporting 
drums 36 and 40 is such that driving of the drums causes 
the belt to move in an orbital path longitudinally of the 
frame 2. As is best shown in FIGURE 1, the lower mount 
ing of the drum. 54 causes the periphery of the latter to 
bear against the lower run of the belt B and press it 
against the surface 10 of the bowling alley A. 
To permit installation and removal of the belt B, the 

frame 2 is hinged in four places by means of two hinges 
59 at each side of the frame. Each hinge includes a re 
movable pin 60 so that upon removal of the pins 60 at 
one side of the frame the latter can be swung open to 
permit replacement of the belt B by another belt. The 
belts used with the machine can be alternately rough and 
finish Sanding belts, thereby permitting the machine to be 
used both for rough and finish sanding operations. In 
changing belts, it will be necessary to adjust the drum 40 
rearwardly to loosen the belt B, and the drum subse 
quently again may be adjusted forwardly to apply the 
necessary tension to the replacement belt. When the belt 
B is thus mounted, driving of either of the drums 40 or 
36 will cause driving of the belt B and the other drums. 
Means is provided for driving the drums and preferably 
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4. 
comprises a pair of electric motors 61 mounted on suit 
able Supports 62 fixed to the cover plate 35. Although 
two motors are preferred, it would be possible to use only 
One. Each motor includes a drive shaft 63 on which is 
mounted a pulley 64 which is drivingly connected by a 
drive belt 66 to a pulley 65 mounted at each end of the 
drum shaft 37. 
As is best shown in FIGURES 1 and 2, the motors 61 

are so mounted on the frame 2 that their centers of gravity 
are located rearwardly of the axis of the wheels 17. This 
arrangement, coupled with the disclosed arrangement of 
the other apparatus Supported on the frame distributes the 
Weight of Such apparatus on opposite sides of the fulcrum 
axis 16 to locate the latter at substantially the zone of 
balance of the frame so as to facilitate rocking of the 
frame relatively to the wheels 7. 
The apparatus is capable of being pushed manually 

along the length of a bowling alley, but it is preferred 
to provide power means for driving the machine so as 
to relieve the operator of the burden of having to push 
it. Another advantage of driving the machine by power is 
that the speed of the machine over the alley will be uni 
form. Means for driving the machine comprises an elec 
tric motor 67 Suitably mounted on the cover plate 35 
and having its drive shaft connected to a speed reduction 
unit 68 of conventional construction. The speed reduc 
tion unit includes a driven shaft 69 on which is mounted a 
pulley 70 and around which is trained a drive belt 71 that 
passes through an opening in the cover plate 35 and is 
trained around a pulley 72 keyed to the shaft 16. The 
arrangement is such that operation of the motor 67 will 
cause the pulleys 70 and 72 to turn slowly so as to drive 
the machine. Preferably, the motor 67 is reversible so as 
to enable the machine to be driven either forwardly or 
rearwardly, especially in the case of the latter, because 
of the difficulty which would be experienced in pulling the 
machine rearwardly against the force of forward move 
ment of the belt. 
The width of the drums 36, 40 and 54, and the width 

of the belt B are at least as wide as the width of the 
bowling alley A. Thus, the machine is capable of sur 
ising the entire width of the alley as it travels along the 
atter. 
In the operation of the apparatus thus far described 

and When resurfacing rather rough alleys, a belt B of 
coarse abrasive may be used and mounted as shown in 
FIGURES 1 and 2. The belt will be in engagement with 
the alley surface along the line of tangency of the alley 
to the drum. 54. Stated differently, the belt makes es 
sentially line contact with the alley surface. When fine 
finishing of the alley is desired, the coarse belt may be 
removed by opening the hinged frame as previously de 

in many in 
stances line contact is less preferable than surface con 
tact and in Such instances a rockable platen or presser 
member P (see FIGURE 4) of substantial width may be 
mounted to Span the width of the frame beneath the 
drum 54, the member P being secured to a rod R having 
its ends removably received in openings 73 formed in the 
side members 4 and 5. The belt may be arranged to pass 
between the member P and the alley surface, the drum 40 
being adjustable to maintain the belt taut, as before. The 
ability of the member P to rock relatively to the frame 
and the Sanding belt enables the belt to be accommodated 
to the alley Surface to effect a relatively larger cutting 
pressure area of between the belt and the surface of the 
alley. The body P of the member may be formed of 
aluminum, if desired, but it is preferable to provide a 
lower, thin sheet of polished steel S on the member to 
prevent undue wear of the latter and to promote free 
travel of the belt across the presser member. An enlarged 
end view of the member P is shown in FIGURE 4a. 

In practice and when rough finishing conventional bowl 
ing alleys, the roller 54 should exert a force of about 
one hundred pounds on the alley, and when the plate P 



3,103,087 
5 

is used the force exerted should be on the order of about 
forty pounds. The changes in partial machine weight 
transmitted to the belt B may be effected readily by ad 
justment or manipulation of the sleeve 28 forming part 
of the adjustable post 24. Extension of the post 24 lowers 
the drum 54 by rocking the frame about the wheels 17, 
and retraction of the post raises the drum 54 by rocking 
the frame in the reverse direction. 
The machine includes guide means for maintaining the 

machine in such position on the alley as to assure finish 
ing the surface of the latter across its entire width as the 
machine travels along the alley. The guide means com 
prises a number of laterally projecting arms 74 rigidly 
connected at one end to the frame 2 by means of bolts 
75 or the like and supporting at their other ends vertically 
extending shafts 76 at the lower end of each of which is 
mounted a wheel 77. The upper end of each shaft 76 is 
threaded for reception of adjusting nuts 78 whereby the 
height of the wheels 77 may be adjusted. 

Bowling alleys conventionally have gutters adjacent 
to each side of the alley bed, and adjacent alleys are 
separated by division strips D'. In FIGURE 3 the 
gutters are designated at G and the division strips at D’. 
Each gutter is defined by a wall 79 which merges smoothly 
with the lateral edges of the alley bed and the adjacent 
division strip. When adjusting the guide wheels 77, they 
should be located at a level slightly higher than the sur 
face 10 of the alley so as to bear against the wall 79 
either at the bed side of the alley or at the division strip 
and thereby prevent movement of the machine laterally of 
the alley. With the wheels 77 at a level above the alley 
Surface, the machine can be moved from one alley to 
another without readjustment of the wheels. 

During the driving of the machine over the surface 
of a bowling alley to finish the latter, considerable dust 
will be raised. To control the dust the rear frame mem 
ber 6 of the frame 2 is provided with a number of open 
ings to accommodate a corresponding number of hollow 
Suction tubes 80, each of which is connected to a suction 
motor 81 which may be mounted on a crossbar 82 se 
cured between the upright posts 22. The discharge side 
of the motors is connected to a removable dust bag D in 
which the dust may be collected. 

In FIGURE 5 is illustrated a modified form of leveling 
mechanism which may take the place of the parts 18, 
il.9 and 20 previously described. In the modified embodi 
ment, similarly threaded adjusting screws 85 and 86 are 
threaded in correspondingly threaded blocks 87 and 88, 
respectively, which are fixed on the adjacent frame mem 
bers 4 and 5. The lower ends of the screws bear against 
the levers 14 and the upper ends of the screws are 
provided with bevel gears 89 and 90. Each gear has a 
collar 91, 92 which is splined on the associated screw 
and bears against the adjacent block. In mesh with the 
gear 89 is a gear 93 and a similar gear 94 meshes with 
the gear 90. The gears 93 and 94 are fixed at opposite 
ends of a shaft 95 which is journaled in bearings 96 se 
cured to the cover plate 35. The shaft 95 is driven by a 
belt 97 trained around a pulley 98 on the shaft 95 and 
around a pulley 99 fixed at the end of the armature shaft 
of a motor 100 that is mounted on the cover plate 35. 
The arrangement is such that rotation of the shaft 95 in 
one direction will cause simultaneous rotation of the screws 
85 and 86 in opposite directions so that one wheel 17 
will be lowered while the other is raised, thereby adjusting 
the frame 2 in a horizontal plane. The motor 100 
should be reversible so as to permit the shaft 95 to be 
driven in opposite directions. The means for effecting 
operation of the motor will be described hereafter. 
An illustrative, simplified wiring arrangement is dis 

closed in FIGURE 6 and comprises a pair of power lines 
L-1 and L-2 adapted to be connected to a power source 
such as 220 volt electric current. A main switch 101 may 
be located in both of the power lines. The motors 61. 
preferably are connected in parallel and may be controlled 
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6 
by a switch 162, and all of the motors 81 preferably 
are connected in parallel and may be controlled by a 
switch 103. The reversible driving motor 67 may be 
controlled by two pairs of ganged switches 104 and 105. 
Means for operating the adjusting motor 100 comprises 

a pair of mercury switches 166 and 107, the switch 106 
being connected to a relay 28 and the Switch 107 being 
connected to a similar relay 109. The relay 03 includes 
two normally open contacts C-1 and C-2 which are 
adapted to be closed upon energization of the relay 168 
so as to supply energy to the motor 100 for driving 
it in one direction. The relay 109 also includes two nor 
mally open contacts C-3 and C-4 adapted to be closed 
upon energization of the relay 109 for driving the motor 
160 in the opposite direction. The switches i06 and 107 
are self operating in the sense that non-horizontal posi 
tioning of the franne 2 will cause the mercury of one or the 
other of the switches to effect operation of the motor 100 
to raise the low side of the frame and lower the high side 
of the frame until the latter is truly horizontal. 
The operation of the disclosed apparatus is believed 

to be apparent from the foregoing description. The dis 
closed embodiments are representative of presently pre 
ferred forms of the invention, but are intended to be ill 
lustrative rather than definitive thereof. The invention 
is defined in the claims. 

claim: 
1. A bowling alley surfacing machine comprising a 

frame having a forward end and a rearward end; adjust 
able means on said frame adjacent the rearward end 
thereof for supporting the latter at a selected distance 
above an alley and for movement longitudinally along 
said alley; drivable mounting means on said frame for 
wardly of said adjustable means adjustable with the latter 
and adapted to support surfacing means below said frame 
for movement relative to said alley longitudinally thereof, 
said mounting means being at least as wide as the width of 
said alley; means for driving said mounting means; and 
stabilizing means connected to said frame rearwardly of 
said adjustable supporting means and cooperable with 
the latter to maintain said frame at said selected dis 
tance above said alley. 

2. A machine for surfacing a bowling alley, said ma 
chine comprising a frame having a forward end and a 
rearward end; a plurality of adjustable supporting devices 
on said frame adjacent its rearward end adapted to en 
gage the surface of said alley and rockably support said 
frame between its ends for movement longitudinally of 
said alley; means for adjusting each of said supporting 
devices independently of the others; drivable mounting 
means on said frame forwardly of said adjustable means 
adapted to support surfacing means for rocking move 
ment with said frame and for movement relative to said 
alley longitudinally thereof, means for driving said mount 
ing means and stabilizing means connected to said frame 
rearwardly of said adjustable supporting means and co 
operable with the latter to maintain the latter in a posi 
tion to which it has been rocked. 

3. A bowling alley surfacing machine comprising a 
frame having a forward end and a rearward end; drivable 
mounting means on said frame on which alley surfacing 
means may be mounted for engagement with the alley 
surface; means for driving said mounting means to effect 
movement of said surfacing means longitudinally of said 
other surface; supporting means mounted on said frame 
between its ends and rearwardly of said mounting means 
for supporting said frame for movement along the alley 
surface, said supporting means fulcruming said frame for 
rocking movements of said mounting means toward and 
away from the alley surface; adjustable stabilizing means 
connected to said frame for adjusting the latter about its 
fulcrum and maintaining said frame in its adjusted posi 
tion. 

4. The apparatus set forth in claim 3 wherein the loca 
tion of said supporting means relative to said frame is 
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such that the rocking movements of said frame is sub 
stantially at the zone of balance of said frame. 

5. A bowling alley surfacing machine comprising a 
frame having forward and rearward ends; adjustable sup 
porting means carried by said frame at opposite sides 
of the latter for supporting the frame for rocking move 
ments between its ends and for movement along and above 
the surface of a bowling alley; drivable mounting means 
on said frame forwardly of Said supporting means for 
mounting alley surfacing means for movement relative 
to said alley longitudinally thereof, said mounting means 
depending below said frame so that said surfacing means 
may engage the alley surface; adjusting means connected 
to said supporting means for adjusting the latter laterally 
horizontally to maintain said surfacing means horizontal 
from side to side; electrical operating means connected 
to said adjusting means and operable in response to a 
non-horizontal position of said frame for operating the 
adjusting means automatically to maintain said frame 
horizontal; and stabilizing means connected to said frame 
at the rear end thereof for maintaining said frame in its 
rocked position. 

6. A bowling alley surfacing machine comprising a 
frame having forward and rearward ends; means Support 
ing said frame adjacent its rearward end for movement 
longitudinally of said alley; drivable mounting means for 
mounting an alley surfacing device; means supporting 
Said mounting means on said frame forwardly of the first 
mentioned supporting means for movement of said device 
over said alley surface relatively to said frame in a direc 
tion longitudinally of said alley; vertically adjustable sta 
bilizing means connected to the rearward end of said 
frame and operable to rock the latter about an axis be 
tween its ends; and adjusting means operatively connected 
to one of said Supporting means for adjusting the position 
of Said mounting means relatively to said alley surface. 

7. A bowling alley surfacing machine comprising a 
frame; means Supporting said frame for movement over 
the surface of the alley; an endless abrasive belt; driv 
able means on said frame, including a horizontal pres 
Sure drum, for mounting said belt, said drum being 
adapted to have essentially line contact with the lower 
reach of said belt and transmit downwardly thereto a given 
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force from the partial weight of the machine; and a 
platen interposed between said drum and belt and having 
a substantially wider area of contact with the belt, said 
platen transmitting said partial machine weight down 
wardly to said belt over a larger area thereof but being 
removable to effect transmission of the same force by the 
drum to the belt over a smaller pressure area, whereby 
the abrasive cutting pressure area can be changed for dif 
ferent finishing operations. 

8. A bowling alley surfacing machine comprising a 
frame; means supporting said frame for movement longi 
tudinally over the surface of the alley; a wide, endless 
abrasive belt; drivable means on said frame, including a 
long drum having a length approximating the width of 
said belt, mounting said belt for travel longitudinally with 
respect to the alley, said drum being adapted to have essen 
tially line contact with the lower reach of the belt and 
transmit downwardly thereto a given force from the 
partial weight of the machine; and a platen interposed 
between said drum and belt and extending across sub 
stantially the full width of the belt, said platen having a 
Substantially wider area of contact with the belt but being 
removable to effect transmission of the same force by 
the drum to the belt over a relatively smaller pressure 
area, whereby the abrasive cutting pressure area can be 
changed for different finishing operations; and said frame 
Supporting means being adjustable to vary said partial 
weight transmitted to the belt. 
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