
Feb. 3, 1942. 2,272,090 A. F. LARABEE 
SPHERE-SMOOTHING APPARATUS 

2 Sheets-Sheet-l Filed May 23, 1940 
  



2,272,090 Feb. 3, 1942. A. F. LARABEE 
SPHERE-SMOOTHING APPARATUS 

2. Sheets-Sheet 2 

S. N. 

Filed May 23, 1940 

? 

?ZZZZZZZZZZZZZàmrae 

"... 2a4%/424 av. 

% 6.7% at 

  



Patented Feb. 3, 1942 2,272,090 

- UNITED STATES PA 
2,272,090 

SPHERE-SMOOTHINGAPPARATUS 
Albert Fehr Larabee, Greensburg, ...' ..., 

Pennsylvania Rubber Company, a corpo 
of Pennsylvania '' . . . . . ." . . . . . . . . ' 

Application May 23, 1940, Serial 
- 4 Claims. (Cl. 1 - - - 

This invention relates to the smoothing of the also the belt advances and a roller 3 that forms 
surface of a spherical article, and finds practical with the rollers. and 12 a bight in the belt. 
application in the smoothing and pressing of the The roller 3 is mounted in bearings that are 
felt cloth cover upon tennis balls, and in the adjustable in a direction transversely of the line 
closing of the seams at the meeting edges of the 5 of advance of the belt. Fig. I shows a screw. 4 
applied cover, before the covered ball is vul- and a handwheel. 5, which will be recognized 
canized. An ultimate vulcanizing step is taken, to be parts of conventional ... belt-tightening 
to accomplish the vulcanization particularly of means. ... . . . . . . . . . . . . . . . . . . . . . . . 
the intercalated film of rubber cement by which i. Through a chute 6 at the right-hand end of 
the cover is caused initially to adhere to the rub-10 the table the articles to be treated are brought, 
ber shell, and to integrate the whole. Invention one by one, to the space between the table top 
is found both in apparatus and in the method and the belt-faced wall above. The direction of 
performed in itS Operation. travel of the reach of belt that faces the wall 2 
In the accompanying drawings Fig. I is a is from right to left, and the spacing of the belt 

view, partly in side elevation and partly inver-15 faced wall 2 from the table top is such that an 
'tical section, of the apparatus of the invention in-fed ball, engaged from above by the belt is 
as I have built and used it;-Fig. II is a frag- rolled over the table top from end to end and 
mentary view showing in plan from above the under-compression sufficient to reduce eminences, 
table top that forms part of the apparatus; I to obliterate irregularities, and to shape the 
Figs. III, IV, and V are fragmentary views to 20 cover to snugger and smoother fit upon the rub 
larger scale. Fig. III is a view in vertical and iber shell. The compression of a ball that is two 
longitudinal section, and shows both the table and five eighths of an inch-in diameter may be 
top and the co-operating parts that are arranged Fof the order of three eighths of an inch, and 
above the table top. Figs. IV and Ware views in the eontact of the level surfaces-above and be 
vertical section, on the transverse planes in-2 low-upon the slightly flattened sphere may be in 
'dicated at IV-IV and V-V, Fig. III. Figs. VI, a band an inch wide. . . . . . . . . . . . . . 
VII and VIII are diagrammatic views of a ten- By the means thus far described the ball will 
nis ball, illustrating successive circumferential be rolled-over the table top on a single circum 
bands upon which the ball is in the practice offerential band... My invention further consists 
the invention compressed. Fig. IX is a view in 80 in the provision of means for shifting the ball 
vertical section of the work-receiving end of the in its position; so that in the course of its ad 
machine, illustrating diagrammatically a modi- 'vance it will roll successively on a plurality of . 
fication or elaboration in ball-controlling circumferential bands. These successive circum 
structure. . . . . . ferential bands will at two polar points coincide 

: Above a smooth and rigid table top 1, ad-i-8 and on the equatorial circle between such polar 
vantageously formed of hard maple plank, and points will extend edge to edge and cover the 
extending in horizontal plane, is arranged the entire circumference. Thus over the entire sur 
parallel surface of an opposed and rigid wall 2, face the cover is pressed upon the ball, and the 
advantageously formed of hard maple also. Be- lms at the meeting edges of the applied cover 
neath this opposed upper surface a web 3 of cot:40. closed throughout all their extent. . . . . 
ton belting advances in the direction of the , ' The continuity of the table top f is interrupted 
length of the table. The web is advantageously by a succession of turn-tables ft whose surfaces 
an endless belt, organized as shown in Fig. I. It are flush with the surface of the table top 
is mounted on two drums 4 and 5, arranged be- and Whose centres of turning are arranged to yond the ends of the wall 2; and one of the 'one side of the runway for the balls, and con drums (4) is mounted on a shaft 6 that is rotated veniently at one edge of the table. Upon these 
from a source of power 7. Thus the endless belt turntables successively the ball, advancing un 
is driven. Suitable guide rollers 8 and 9 are der the driving impulse of the traveling belt, is 
provided, accurately to define the position of the 50 rolled; and, by the rotation of the table, the 
work-engaging reach of the belt. Rollers ?o and ball is rolled in transverse direction. The con 
ff, beneath which the belt advances, co-operate tinuity of the upper wall 2 is interrupted (Fig. 
with drums 4 and 5 to increase the extent of the III) through space intervals that correspond to 
engagement of the belt with the drums; and a he of the turn-tables. In these intervals belt-tightening device is provided that consists t-tightening device is provided that consists, he beyields. It still holds the ball firmly 
of a roller 12 set adjacent rol1 ff beneath which "to contact with the surface of the turn-table; 

  

  

  

  



2 
it still is effective to roll the ball forward; but, 
at the Same time, the turning of the table f7 
effects a rolling of the ball transversely in its 
Contact with the belt 3. The organization is 
Such that the extent of such transverse rolling 
is Substantially equal to the width of the band 
of contact between the ball and the table top 
below and the belt 3 above in the other portions 
of its course. Referring to Figs. II and III, a 
ball advancing from right to left is, by theim 
pulsion of belt 3, carried from the position a on 
table top across the periphery of the turn 
table 7 to the approximate position b upon the 
top of and near the periphery of the turn 
table. Here the compression of the ball is re 
lieved, while the impulsion of the table 7 (turn 
ing counter-clockwise, Fig. II) rolls the ball transversely, and brings it to position c. 
The Speed of turning of the turn-tables 7 

is correlated With the speed of advance of the 
belt 3; and, to that end, Fig. I shows the tables. 
to be rotated from a bevel-gear 2 borne by the 
shaft 6 that drives the belt. - 
A thin plate 18, conveniently of metal, ad 

justable in its position, overlies a portion of the 
turn-table 7 and a portion of the table top on 
the delivery Side (i. e. to the left of) the turn 
table. The turn-table brings the ball at c to the 
edge of plate 8; and there, in response to the 
constant advance of belt 3, the ball is rolled from 
the turn-table 7 over the edge of plate 18 and 
caused to advance upon plate 8. It is manifest 
that, by adjustment of the plate f8, the extent 
of the transverse rolling that turn-table 7 ef 
fectS may be varied and brought to the desired 
value. 
The longitudinal extent of the table top in 

the intervals between Successive turn-tables is 
precisely determined, so that the ball as it is 
taken up by each turn-table is properly oriented 
and is by the action of the successive turn-tables 
rolled on the same axis. 
A Sufficient number of turn-tables is provided, 

that the successive bands of contact character 
ized above shall cover the entire surface of the 
ball, and every point in the surface made sub 
ject to the smoothing compression. By way of 
example, Fig. II shows three turn-tables, divid 
ing the table top into four intervals of rolling 
under compression. These intervals are equal 
in length and each in length exceeds the cir 
cumference of the ball. As has been said, the 
diameter of a tennis ball of standard size is two 
inches and five eighths and its circumference 
about eight inches. The transverse rollings that 
the turn-tables successively effect are through 
equal intervals, and the interval may be an in 
terval of an inch, measured circumferentially of 
the ball. If then the bands of compression 
through the intervals of compression be an inch 
wide, it is manifest that in the course of the ball 
through the apparatus the bands will cover the 
entire surface of the ball. 
This is illustrated in Figs. VI, VII, and VIII. 

The ball B is shown diagrammatically in Fig. 
VI to have been compressed and rolled over a 
single circumferential band m. In Such condi 
tion it comes to position on the first turn-table. 
The first turn-table effects rotation on the axis 
of which the point S in one pole through an an 
gular range that corresponds to the width of 
band m. In the advance between the first and 
second turn-tables the ball is compressed and 
rolled over a second circumferential band n. The 
second turn-table effects rotation again on the 
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2,272,090 
same axis and again through a range that cor 
responds to the width of the compression bands. 
Between the Second turn-table and the third the 
ball is compressed and rolled over a third circum 
ferential band o, and so on. 

Provision is advantageously made that the 
table may be of Small dimensions, occupying a 
minimum of floor-space. The width of the table 
top f slightly exceeds the radius of the turn 
tables. Along one edge extends a ball-limiting 
rail is; and this rail is continuous, across the 
intervals in which the turn-tables f are set. 
(The Centres of turning of these tables lie imme 
diately within the boundary of the rail 9.) On 
the opposite side of the table guide rails 20 are 
arranged. Each of these overlies a plate f8, 
and the adjacent portion of table-top , and ex 
tends from a point near the remote edge of the 
table top, where it may receive a ball advancing 
upon plate 8 (the upper edge, Fig. II), ob 
liquely over the surface of table top , toward 
the next Succeeding turn-table, remote at its ter 
mination from rail 9 at an interval sufficient 
to allow a ball to pass freely. The rail 20 co 
operates With the advancing belt, to bring a ball 
from the position d, Fig. II, to the position of 
transfer to the next turn-table-the position e 
(Substantially the position a, Fig. III, already 
mentioned). The rails 9 and 20 are Smooth 
surfaced and the balls under compression and 
under the impulsion given by belt 3 slide upon 
these surfaces, Suffering no appreciable rotation 
by contact therewith. 
In order that the balls advancing in succession 

through the machine shall not be so close to 
gether as to rub one upon another, I organize 
With the feeding chute 6 an escapement mech 
anism 60 (Fig. IX) of conventional structure and 
organization. 

I claim as my invention: 
1. Apparatus for smoothing the surfaces of 

compressible Spherical articles, which consists of 
a succession of table-top areas extending in a 
common plane, a turn-table whose surface ex 
tends in the same plane, means for rolling the 
articles in continuity over a table-top area, a 
turn-table area, and a second table-top area, and 
means for defining vertically the space interval 
above the table-top areas through which the ar 
ticles advance. 

2. Apparatus for smoothing a newly applied 
COver upon a playing ball which includes a dis 
continuous table top, a correspondingly discon 
tinuous downward facing wall extending above 
and in parallelism to the table top and spaced 
at an interval therefrom, a belt adapted to ad 
Vance adjacent and beneath such downwardly 
facing Wall, and a turn-table completing the 
continuity of the table top and adapted to roll 
a ball transversely while it is in course of rolling 
longitudinally upon the table top under the im 
pulsion of the advancing belt. 

3. Apparatus for smoothing a newly applied 
COVer upon a compressible playing ball which 
includes a discontinuous table top, a correspond 
ingly discontinuous downward facing wall ex 
tending above and in parallelism to the table 
top and Spaced at an interval therefrom, a belt 
adapted to advance adjacent and beneath such 
downwardly facing wall, a plurality of turn 
tables completing at successive portions of its 
longitudinal extent the continuity of the table 
top and adapted to roll a ball transversely upon 
Said belt, and a rail arranged above the table 
top and between the turn-tables...and adapted to 
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effect a shifting transversely without rotation of 
a ball rolled under compression by the advanc 
ing belt longitudinally upon the table top. 

4. The method herein described of smoothing 
a newly applied cover upon a compressible play 
ing ball which consists in rolling the covered 
ball When under compression along Successive 

5. the entire circumference. 

circumferential bands of compression, the Suc 
cessive bands coming to coincidence at two polar 
points, and at the equatorial line between such 
polar points extending edge to edge and covering 

ALBERT FEHR LARABEE. 

  


