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13 Claims. (C1. 101-114) 
This invention relates to apparatus for paint 

ing articles, and in particular relates...to appa 
ratus for stenciling rubber balls or the like with 
paint spray. : 
An object of this invention is to provide appa 

ratus for progressively painting rubber balls or 
like articles, from a continuous source of sup 
ply. 
Another object of the invention is to provide 

simple, efficient, continuous apparatus for spray 
painting articles, such as rubber balls, one or 
more colors, with a minimum of waste due to 
Smearing the articles in handling. 
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Another object of the invention is to provide 
in apparatus of the character described, simple, 
efficient mechanism for progressively handling or 
moving articles, such as rubber balls, between 
Stations of operation. 
These and other objects of the invention will 

be manifest from the following brief description 
and the accompanying drawings. 
Of the accompanying drawings: 
Figure 1 is a side elevation of a continuous 

machine for paint-spraying rubber balls, as em 
bodied in the invention. 

Figure 2 is a cross-section, on a larger scale, 
and partly broken away, taken on line 2-2 of 
Figure 1. 

Figure 3 is a cross-section, on an enlarged 
Scale, and partly broken away, taken substan 
tially online 3-3 of Figure2. . . . . 

Figure 3 is a cross-section taken on line 32-33 
of Figure 3, in the chain-dotted line position 
'thereof. . . . . 

Figure 4 is a cross-section, partly broken away, 
taken substantially on line 4-4 of Figure 3. . . 

Figure 5 is an enlarged fragmentary detail view, 
partly broken away and in section, of the means 
for releasably securing the mating mask sections 
in the holders therefor. 

Figure 6 is a cross-section taken on line 6-6 
of Figure 2, illustrating the cam mechanism for 
moving the mask sections toward and from mat 
ing relation. Figure 7 is a fragmentary view taken substan 
tially along line 7-7 of Figure 6. 

Figure 8 is an enlarged cross-section, partly 
broken away and in section, taken substantially 
at line 8-8 of Figure 2, illustrating the mecha 
nism for removing the spraypainted balls from 
the Stenciling masks. ‘. . . . . . . . . . . . 

Figure 9 is an end elevation of the mechanism 
shown in Figure 8, as viewed from the left there 
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. Figure 10 is a cross-section taken on line 8-9 
of Figure 8. . . . . . 

Referring to the drawings, the numeral 5 des 
ignates a frame having spaced uprights 6, 18 
for supporting ball-supplying, ball-spraying, and 
ball-removing mechanisms, indicated generally 
at B, S, andR, respectively. . . " 

Referring particularly to Figures 1, 3, .38, and 
4, the ball-feeding mechanism B may comprise 
a chute 2, supported between the uprights 6 
and inclining downwardly toward the same. The 
balls A may be progressively placed on the chute 
2, or Supplied thereto from a continuous source 
of Supply (not shown) by means of a conveyor, 
indicated in chain-dotted lines at 28. A con 
cave idler roller 2b may be mounted in the chute 
12, so that a portion thereof projects upwardly 
in the path of the balls for, purposes to be de 
scribed. ; , . '- 

Journalled in bearings. 3, 3 on uprights 6 
may be a shaft 3 on which is keyed a relatively 
thin wheel or disc 3b. Wheel i3b is provided 
with a series of circumferentially spaced recesses 
3° of substantially the same curvature as the 
balls A, each recess having a pair of spaced pins 
3d, 3d adapted yieldingly to engage a ball at 

Substantially diametrically opposite points there 
of as the wheel is rotated in counterclockwise di rection (see Figures 1 and 3), the balls progres 
'sively rolling down chute f2 into cooperating re 
lation with recesses 3 in wheel 35. Interme 
diate the Spaced pins: 3d in each recess may be 
a similar pin 39, which yieldingly engages, the 
balls to prevent the same from turning on pins 
3. The rotating wheel. 3b yieldingly urges the 
balls past roller 2 to force the balls into firm 
engagement with pins 3d and 3e in the respec 
tive recesses. The pins 3d may be arranged to 
engage the balls A. at opposite points inwardly 
of the diameters thereof, so as to provide just 
enough gripping action on the balls to support 
little more than the Weight thereof, but being 
readily releasable by means to be described in con 
nection with the spray-painting mechanism S. 
The ball-feeding wheel 3 is driven in synchro 

nism with the orbital movement of the spray 
painting masks in mechanism S, by means of a 
gear 4" on shaft 3 meshing with a gear, 4a 
On a constantly driven shaft 8 journailed in 
bearings 9, 9 on the uprights 6. . . . . . . 

In the ball-spraying mechanism. S, a pair of 
discs or plates it, I may be secured in trans 
versely spaced relation on shaft 8. Each disc 

may carry a plurality of rotatable mask-sec 
tions 20, 20 arranged in a circle concentrically 

  



2 
about shaft 8, and adapted to be moved from 
and toward nating relation with similar mask 
Sections on the other disc 7. 

For rotating the discs 7, shaft 8 has a sprock 
et 2 fixed thereon, driven by a chain 22 engag 
ing a Sprocket 23 on a shaft 24, which is jour 
nalled in bearings 25, 25 mounted on uprights 6, 
this shaft 24 in turn being driven by a chain 26 
engaging between a sprocket 27 thereon and a 
sprocket 28 on a reduction gearing 29, driven by 
a suitable motor 30. 
AS best shown in Figures 2, 4, 5 and 6, for mov 

ing the mask-sections 20 toward and from mating 
relation, each may be provided with a stem 3 ?, 
for fitting in bores 32 in the ends of stub shafts 
or supports 33, 33 journalled in non-rotatable 
holders 34, 34 (see Figure 6). These holders may 
have tongue portions 35 to be slidable axially of 
shaft 8 in slideways 36 of supports 37, secured 
to the discs T as by means of bolts 37, 38. 
Shafts 33, carried by holders 34 are freely slid 
able through suitable openings in discs . 
The mask-sections 2) are arranged to be re 

movable and replaceable on the holder-shafts 33 
by means of a quickly operable interlocking de 
vice. To this end, the shafts 33 may have slots 
38 for receiving pivoted latches 39, preferably 
flush with the surface of the shafts so as not to 
interfere with the sliding and rotational move 
ments of the shafts in the openings in discs 
(see Figure 5). Springs 4G normally urge the 
latch to engage fingers, 39, thereof with edge 
portions of an annular groove 3 in the stems 
3 of the respective mask-sections. The mask 
sections thereby may be releasably interlocked : 
on shafts 33 by inserting the stems 3 thereof 
in the bores. 32 of the shafts until fingers. 39 
yieldingly engage in grooves 3, and Similarly 
are quickly removable by pressing the latch 
against the yielding action of springs 40 to dis- : 
engage the fingers 39a from the stems 3. The 
arrangement, for example, permits rapid remov 
all of the mask-sections for cleaning the paint 
therefrom, which is usually necessary at fre 
quent intervals during paint-Spraying operations. 
The oppositely disposed pairs of mask-sections 

20, on the rotatable discs f, are arranged to be 
moved from and toward mating relation with 
each other, about balls which are progressively 
fed between by the ball-feeding wheel 3b. For 
this purpose, a pair of spaced cross-bars 42,428, 
extending longitudinally of shaft 8, are. Sup 
ported on the uprights 6. Non-rotatably se 
cured between these cross-bars, and located out 
wardly of discs 7, may be a pair of Spaced an 
nular members 43, 43 which are concentric with 
shaft i8. Members 43 may be rectangular in 
cross-section to provide flat inner and ... outer 
track surfaces 43a and 43b, respectively, for a, 
guide roller 44 mounted on each of the holders 
34. As best shown in Figures 6 and 7, the radi 
ally inner faces 43e of each member 43, adjacent 
the bottoms thereof, may be provided with two 
circumferentially spaced cam grooves 45 and 45°, 
extending in opposite angular directions from 
side to side of the member, the arrangement be 
ing such that pairs of rollers 44 traveling in 
clock Wise direction on the inner Surfaces 43 of 
both members 43, upon rotation of shaft 8, car 
rying discs 7, will first enter cam grooves 45 
of the respective members and continue their 
orbital movement on the outer track-surfaces 
43b. This shifting of the pairs of rollers from 
the inner to the outer track surfaces moves the 
holders. 34 thereof. outwardly to shift the mating 
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mask sections, carried by the holders 34, from 
mating relation about finished balls discharged 
from the mask at station R, as Will subsequently 
be described. This opening movement of the 
mask Sections is clearly shown in Figure 4. 
The mating mask sections while continuing the 

orbital movements thereof are thus held apart 
a sufficient length of time to permit the rubber 
balls A to be progressively positioned between 
the same by the ball-supplying. Wheel 38. As 
the balls are progressively positioned between 
Successive mask-sections the rollers 44. Successively 
enter can grooves 45a of the two members 43, as 
shown in Figure 7, and are thereby guided from 
the outer to the inner track surfaces 43b and 43, 
respectively. This inward movement of rollers 44 
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shifts the respective pairs of holders 34 inwardly 
on the supports 37, carried by rotating discs 7, 
thereby moving the mating mask sections into 
nating relation about the balls. Continued or 
bital movement of themating mask sections read 
ily separates the balls from the ball-supplying 
Wheel 3b. . . . . . . 

AS best shown in Figures 1, 2 and 3, a series 
of paint-Spraying guns 46, 46 may be arranged 
transversely of the orbital path of the masks, each 
gun 46 being fixed on an arm 47, pivotally and 
slidably mounted on a cross-shaft 48, which is 
Supported by a ventilator conduit 49 which con 
nects suitable. Suction means (not shown) to 
carry away excess spray from the spray guns 46. 
Adjusting means 50 is provided on the end of 
each arm 4 for engaging shaft 48 to adjust the 
positions of the Spraying-gun as desired. 

in order that the balls Will receive uniform 
COatings of paint the mating mask sections are 
rotated in their holders 34 as the balls are car 
ried past the spray-guns 46. For this purpose, 
each holder 34 at the rear Side of the machine 
may have a cut-out portion 34a (see Figure 4) 
for receiving a pulley 5 keyed to the shaft 33, 
which is rotatable in the holder. Mounted on 
the inner side of rear member 43, across the top 
thereof, may be spaced pulleys 52 and 53 about 
which is engaged a pulley belt 54, the upper 
length of the belt being guided by an idler pulley 
55. The belt 54 may be constantly driven 
through a pulley 56 on the shaft 57 of the pulley 
53 so that the lower length thereof will travel 
in the opposite direction to the orbital move 
ment of the masks, the pulley 53 being driven by 
a belt 58, in turn driven by a pulley 59 on the 
driven shaft 8. The arrangement is such that 
the balls A are rotated at a relatively high rate 
Of Speed as the Successive pulleys 5 are trans 
lated in frictional engagement with the lower 
length of belt 54, the mask sections 20 at the near 
side of the machine being driven by frictional 
engagement thereof with the balls, 

In the present apparatus the mask-sections 20, . 
When in full nating relation with each other 
about the balls A, are spaced apart at the central 
portions of the balls So as to expose an annular 
strip of the ball to a central spray gun 46, 
whereby bands of one color may be painted 
around the periphery of the balls, the outer 
spray-guns being utilized to spray into openings 
of predetermined design in the respective mating 
mask sections, to form corresponding designs in 
various colors on opposite sides of the balls. In 
order that the balls will be accurately centered in 
the spraying mechanism S, the holders 34 may 
be so constructed that the inner ends thereof will 
be in abutment with the plates or discs 7 when 
the mask-sections are in mating relation. 
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AS best illustrated in Figures 2 and 3, shielding 

means 60 is provided to prevent the paint from 
the Spraying guns 46 from reaching balls. A which 
have already been spray-painted. This shielding 
means may comprise a hub 64, keyed on shaft 18 
to rotate therewith, and having a series of fiat 
blades 62, S2 extending radially between the ad 
jacent mask sections. 

Referring particularly to Figures 1, 2 and 3, the 
Continued rotational movement of shaft 8 car 
ries the mask units from the spraying gun 46.to 
Ward the ball-removing mechanism R, the pulleys 
5 disengaging the belt 54 to stop rotational 
noverinent of the mask Sections at a point...inter 
mediate the spray guns and the ball-removing 
nechanism. ... . . . . . 

Becalise the balls may have wet paint on them 
after they leave the paint-spraying device, the 
ball-removing mechanism . R, must necessarily 
handle the balls in such a manner that the wet 
paint on them will not be sneared... To this end, 
a shaft. 65, journalled in bearings 66 on the up 
rights 6 at the discharge end of the apparatus, 
is driven by a gear 6- thereon engaging the con 
tinuously driven gear is a on shaft 8. Keyed 
on driven shaft. 65 may be a cylindrical hub 98 
having a series of pairs of ball-grasping fingers 
69, 69 extending radially therefrom, each pair of 
fingers being pivotally connected at 9 to the hub 
68 (see Figures 8, 9 and 10) so as to be shiftable 
from and toward each other. ... Connecting the 
fingers 69 to each pair thereof, adjacent the pivot 
70, may be a toggle-joint is, there being a slide 
block 72 pivotally connected to the knee 73 of the 
toggle-joint, for sliding novement in a radially 
extending slideway 74 in hub 68. Mounted on the 
slide-blocks 72, are rollers 75, 75 for rolling en 
gagement with an inside can surface a of a 
suitable cam 76, the latter being fixedly sup 
ported around shaft f8 by means of a bracket 
secured to the cross-bar 22a. Compression 
Springs 8, 8, engaged between the inner ends 
of slideways 4 of blocks 2 urge rollers 5 into 
ielding engagement with the cam surface 76a of 
the fixed cam. As hub 68 is rotated in counter 
clockwise direction (Figures 1, 3 and 8), cam 76 
yieldingly moves successive rollers 5 radially 
outwardly at point E, to collapse toggle-joints 78, 
thereby swinging the fingers 69 of the pairs 
thereof toward each other, to engage pins 698 in 
the ends of the fingers at oppositely disposed 
points on a finished ball. A held between a pair 
of mating mask sections 2), the balls being car 
ried between the pairs of fingers, downwardly to 
Ward a chain conveyor 80, the latter being driven 
by a sprocket 8 on the driven shaft 24. The 
pins 698 may be positioned to engage the balls at 
opposite points radially inwardly of the diameter 
of the same, so that the balls will be readily re 
leasable. - . . 
The rotation of hub 68 is so synchronized with 

conveyor 80 that when each pair of fingers 69 
is directly over one of a series of spaced ball 
holders 82, 82, carried by conveyor 8e, cam 73 
will operate to straighten the toggle-joint fl, 
thereby spreading the fingers apart to release the 
ball. The ball may then drop a relatively short 
distance by gravity to be supported on four pins 
82a, 82a on the cooperating holder 82, these pins 
being pointed so as not to snear the fresh paint 
on the balls. As the conveyor 8 progressively 
carries the balls supported on holders 82 toward 
a suitable inspection, packing, or like, station, the 
pairs of fingers 69 swing upwardly out of con 
tact with the balls. 
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3. 
In the operation of the apparatus with motor 

29 continuously driving: ball-supplying, ball 
spraying, and ball-removing mechanisms. B, S, 
and R, respectively, and also conveyor. 8, rubber 
playing balls A are manually placed, or otherwise 
continuously supplied on chute .2, the leading 
balls successively moving into CCoperating rela 
tion with ball-supplying wheel 3b, to be urged 
into yielding engagement with pins 3d and 3e 
in the recesses 30 by the roller 2b. Balls having 
an annular flash line thereon are positioned with 
said fiash lines centered in the machine in any 
suitable manner: . The continuously driven ball 
feeding wheel. 3b progressively picks up the lead 
ing: balls and moves the same into positions be 
tween the pairs of nating mask Sections 20, 
which have been nomentarily separated by 
movement of rollers 44 passing outwardly 
through cam slots 45 in cams 63, the rollers 44 
then passing inwardly through can slots 46 to 
close the mask sections firmly about said balls. 
In such case the pins 3d in the ball-receiving 
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recesses 39 readily disengage or release the balls 
as they are carried away by the orbital move 
ment of the mask-section. , 
... The balls.A in being carried from the ball-Sup 
plying mechanism to the ball-removing mecha 
nism R, pass the spray-guns 46, the balls being 
rotated by frictional engagement of the pulleys 
5 engaging...the driven pulley belt,54. At this 
stage the balls may have one or more different 
colors of paint sprayed thereon through the de 
sign openirags in the mask sections 28 (see Fig 
ures 2 and 3). When it is desirable to paint the 
balls in a single color, the mask sections 20 may 
be in the form of holders adapted to engage the 
balls at spaced points, to expose substantially the 
entire surfaces of the balls to the spray-guns 46 
as the holders are rotated in the manner de 
scribed. As the balls approach the ball-removing mech 
anism R, the mating sections are separated by 
action of rollers 44 moving outwardly through 
cam slots 45 in members 43. While the mask 

45 sections are thus initially opened, the ball-re 
moving mechanism R is rotated progressively to 
move the pairs of fingers 69 into cooperating re 
lation with the balls, the toggle joints 7 being 
collapsed yieldingly to retain the balls between 

50 the pairs of pins 69% of the fingers, to be carried. 
downwardly toward conveyor 88. The balls A, 
upon reaching the lowermost point of swing are 
then in cooperating relation above the ball hold 
ers 82. At the last-named point, toggle-joint if 

55, is Straightened by action of rollers 5 to open 

65 
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up the pairs of fingers 89, allowing the balls 
gripped thereby progressively to drop freely by 
gravity, onto four pointed pins 82a on cooper 
ating holder. 82. The balls may be carried a suf 

60ficient distance along conveyor 80 to permit the 
balls to dry before being inspected and packed. 
Thus has been provided simple, efficient, and 

relatively inexpensive mechanism for spray 
painting rubber balis, in one color, or a plurality 
of different colors. The apparatus may readily 
be adapted for spray-painting other articles be 
sides balls. Modifications of the invention may be resorted 
to without departing from the spirit thereof or 
the scope of the appended claims. ... 
What is claimed is: 1. Apparatus for stenciling articles comprising 

a unit including a pair of relatively movable 
mating-mask sections, means for moving said 
mask Sections toward and from mating relation 
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about an article to be stenciled, means for insert 
ing articles between the sections to be held there 
by upon the same moving toward nating rela 
tion, and means for removing the articles from 
between the sections upon the same moving from 
mating relation. 

2. Apparatus for stenciling articles compris 
ing a pair of spaced supporting members rotat 
able about an axis, means for rotating Said mem 
bers in unison, a plurality of mask sections car 
ried by each of said members and adapted to be 
in mating relation with corresponding mask Sec 
tions carried by the other of said, members, 
means for relatively moving said corresponding 
mask sections toward and from mating relation 
about articles to be stenciled, and means for 
spray-painting articles held in Said masks as 
said members are rotated by said rotating means 
thereof. 

3. Apparatus for stenciling articles comprising 
a pair of spaced Supporting members rotatable 
about an axis, means for rotating said members, 
a plurality of mask sections carried by each of 
said members and adapted to be in mating rela 
tion with corresponding mask sections carried by 
the other of said members, means for relatively 
moving said mating mask sections toward and 
from mating relation about articles to be Sten 
ciled, means for spray-painting articles received 
between said mating mask sections as said mem 
bers are rotated by said rotating means thereof, 
and means movable with said members as they 
are rotated for shielding each mating pair of 
mask sections from the paint spray while the 
others are being sprayed. - 

4. Apparatus for stenciling articles comprising 
a plurality of mask units for receiving articles 
to be stenciled, means for paint-spraying arti 
cles in the mask units through openings there 
in, means for moving said mask units in succes 
sion past said spraying means to stencil articles 
eceived in the units, and means movable with 
said units for shielding each of Said units from 
paint spray while the others are being sprayed. 

5. Apparatus for stenciling articles comprising 
a pair of spaced supporting members rotatable 
about an axis, means for rotating said members, 
a plurality of mask sections on each of said mem 
bers adapted to be in mating relation with mask 
Sections on the other of said members, means for 
relatively moving said mating mask sections to 
ward and fron matting relation about articles to 
be stenciled, means for Spray-painting articles 
received between the pairs of nating mask Sec 
tions, and means for rotating Said mask Sections 
as the articles retained therein are sprayed. 

6. Apparatus for stenciling articles comprising 
a plurality of mask units for receiving articles to 
be stenciled, means for paint-spraying articles 
in the mask units through openings therein, 
means for moving said mask units in succession 
past said spraying means, and means for rotating 
said mask sections as the articles retained therein are Sprayed by said spraying means. 

7. Apparatus for Stenciling articles comprising 
a paint-Spraying device, mask units for contain 
ing articles to be stenciled, means for conveying 
Said units past Said spraying device in Succession, 
and means for rotating said units as they pass 
Said Spraying device, said articles thereby being 
Sprayed through openings in the masks. 
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8. Apparatus for stenciling articles, comprising 
a paint-spraying device, a shiftable Support, a 
mask unit rotatably mounted on said Support for 
containing an article to be stenciled, said mask 
unit having stenciling openings therein, means 
for shifting said support to move said unit past 
said spraying device, and means for rotating said 
unit on said support as it passes said Spraying 
device, said articles in said unit thereby being 
sprayed through said openings in the mask unit. 
9. Apparatus for stenciling articles, comprising 

a pair of relatively movable members, nating 
mask sections adapted to be supported on said 
movable members, spring-pressed means for re 
leasably and replaceably securing said mask Sec 
tions on said members, and means for moving 
said members to shift said mask sections toward 
and from mating relation about an article to be 
stenciled. - 

10. Apparatus for stenciling articles compris 
ing a unit including a pair of relatively movable 
mating mask sections, means for moving said: 
mask sections toward and from mating relation 
about an article to be stenciled, feeding means for 
holding an article, and means operable in Syn 
chronism with the opening and closing of said 
mask sections for actuating Said feeding means 
to position an article held therein between the 
sections in open position thereof. 

11. Apparatus for stenciling articles compris 
ing a unit including a pair of relatively movable 
mating mask sections, means for moving said 
mask sections toward and from mating relation 
about an article to be stenciled, feeding means 
for releasably holding an article, means operable 
in synchronism with the opening and closing of 
Said mask sections for actuating said feeding 
means to position an article therein between the 
sections in open position thereof, and means 
operable in Synchronism with the opening and 
closing of Said mask sections for removing the 
article from between the sections in open position thereof. 

12. Apparatus for stenciling articles compris 
ing a unit including a pair of relatively movable 
mating mask Sections, means for moving said 
mask Sections toward and from mating relation 
about an article to be stenciled, feeding means 
for releasably holding an article, and means for 
actuating Said feeding means to position an 
article held thereby between the sections in open 
position thereof, whereby the mask-sections are , 
movable into said mating relation about said positioned article. 

13. Apparatus for spray-painting or like treat 
ment of articles comprising a pair of relatively 
movable supporting members, means for rela 
tively moving said supporting members toward 
and from supporting engagement about articles 
to be painted, means for releasably gripping an 
article and operable toward and from said sup 
porting members in Synchronism with said rela 
tive movement thereof for releasing the article 
between the members to be supported thereby 
upon the same being moved toward each other, 
and means shiftable toward and from said mem 
bers in Synchronism with said relative movement 
thereof for gripping and removing the articles 
from between the members. 
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