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[57] - ABSTRACT 

, An apparatus is provided for spray coating individual 
articles. The apparatus shown includes a conveyor for 
advancing the articles, a scanner for producing signals 
corresponding to the size and shape of the articles, a 
memory device for receiving signals from the scanner, 

‘ and spray coating devices controlled by the memory 
device to provide a spray pattern for each article in 
accordance with its size and shape. 

24 Claims, 9 Drawing Figures 
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1 . 

ELECTROSTATIC PAINTING SYSTEM 

The present. invention relates to an electrostatic 
spray painting system and also to a memory device 
which ?nds particular application in that system. 

In the electrostatic spray painting of individual arti-. 
cles, it is conventional to advance the articles along a 
given path by means of a conveyor, the articles gener 
ally being suspended from the conveybr by means of 
hangers. Spray guns are positioned adjacent the path of 
the articles and reciprocate continuously in a vertical 
plane. In order to conserve paint, however, the guns do 
not spray constantly but are rather triggered so as to 
spray only when an article has entered their spray area, 
i.e., the area which can be covered by the spray of a 
given gun. The triggering of the guns may be accom 
plished by means of a photoelectric system which 
senses the entry of the article itself into the spray area, 
or may be» accomplished simply by means of a micro 
switch which is actuated by the hanger as it passes a 
given point on the conveyor path. 
A principle disadvantage with the above-described 

system is'that although it is sensitive to the presence of 
an article within the spray area of a given spray gun, it 
is not sensitive to the size or configuation of the article. 
For example, once they have been set, the spray guns 
will provide the same spray pattern whether the articles 
which pass it are long or short. Obviously, therefore, 
when a short article passes the guns only a portion of 
the spray pattern is utilized and a significant amount of 
paint may be wasted. The guns cannot accommodate 
themselves to different sizes of articles automatically. 
In one attempt to alleviate this problem, the spray guns 
are set for a spray pattern suitable for one speci?c size 
of article, and a number ofsuch articles and no others 
are sprayed. When it is desired to spray articles of a dif 
ferent size, the guns are reset. If the different articles 
are components of the same'lunit, however, such as cab 
inet frames, doors ‘and drawers, the articles sprayed 
first must be placed in storage until all of the compo‘ 
nents have been successively sprayed and dried. This 
requires a considerable amount of inventory space.‘ 
Moreover, in a conventional system, the guns begin 

to spray when the article as a whole ‘enters'the spray 
area and cease to spray when the article as‘ a whole 
leaves the spray area. An article having an opening 
such as, for example, a picture frame, will be sprayed 
as though it were solid. That is, the area defining the 
opening is sprayed in the same manner as is the area de 
fining the frame. Again, much paint is wasted. 

It is therefore a principal object of the present inven 
tion to provide an improved electrostatic spray painting 
system adapted to automatically provide a spray pat 
tern which corresponds to the particular size and shape 
of the article being sprayed without independent ad 
justment by an operator. 
An additional object of the invention is to provide an 

improved memory device particularly adapted for use 
in a system such as the electrostatic spray painting sys 
tem described. , ' 

A further object of the invention is to provide a mem 
ory system which is essentially mechanical in nature 
and which does not require highly skilled personnel to 
maintain it in working order; 
These and other objects and advantages of the inven 

tion will become apparent with reference to the follow 
ing description and accompanying drawings. 
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2.. 
In the drawings: ' ' 

FIG. 1 is a schematic representation of an electro 
static paint spraying system showing various of the fea 
tures of the invention; 
FIG. 2 is an enlarged elevational view of one compo 

nent of the system of FIG. 1; 
FIG. 3 is a plan view of the component illustrated in 

FIG. 2; 
FIG. 4 is a fragmentary perspective view of a portion 

of the component illustrated in FIGS. 2 and 3; 
FIG. 5 is a'fragmentary perspective view of one por 

tion of the component illustrated in FIGS. 2 and 3; 
FIG. 6 is a fragmentary perspective view of a second 

portion of the component illustrated in FIGS. 2 and 3; 
and ' 

FIGS. 7 through 9 are wiring diagrams for the circuit 
of the system shown in FIG. 1. 
The system of the present invention is intended for 

the electrostatic spray painting of individual articles. In 
the following'description, to avoid any misunderstand 
ing, the vertical dimension of the articles as they face 
the ‘spray guns will be referred to as their height. The 
lateral dimension of the articles as they face the spray 
guns will be referred was their width. This latter di 
mension will generally be a horizontal dimension and 
be measured in the direction in which the articles are 
moving. One surface of each article facing one of the 
spray guns will be referred to as its front face, and the 
opposite surface of the article, which faces another 
spray gun, will be referred to as the back face of the ar: 
ticle. The dimension of the articles measured trans-l 
versely of the direction of movement of the conveyor, 
i.e., the distance between the front and rear faces of the 
articles, will be referred to as their depth. 
Very generally, the embodiment of the present inven 

tion illustrated in’ the drawing (FIG. 1) includes an 
overhead conveyor 10 from which articles 12' are sus 
pended by means of hangers l4._The conveyor 10 ad 
vances the articles along a defined path past a scanner 
16 which generates signals correspondingto the-dispo 
si'tion, size and shape of the articles, i.e., their height, 
width and depth. The signals are transmitted to a mem 
ory device‘ 18 which converts them into stored data. A 
pair‘ of electrostatic paint ‘spraying devices 20 having 
constantly reciprocating spray guns 22 are provided 
along the path of the articles in the line of advance, i.e., 
downstream from the scanner 16. The spray painting 
devices 20, (designated 20a and 20b, respectively, in 
the drawing) hereinafter referred to as reciprocators 
becauseof the manner in which the guns 22 move, re 
ceive signals from the memory device 18 and these sig 
nals, as well as the position of the guns, determines 
'whether a particular gun will spray at any given point 
in time. If the spray pattern of each gun be considered 
to be the outline it would trace on a ?at planar surface 
extending longitudinally of the conveyor and traveling 
therewith past the gun, it will be appreciated that the 
spray pattern which each gun directs at any particular 
article corresponds to the size and shape of that article. 
More speci?cally, the conveyor 10 can be of the type 

conventionally used in paint spraying applications. It is 
an overhead conveyor in the sense that the articles 12 
are disposed beneath rather than on top of the portion . 
of the conveyor which supports them. Provision is 
made on the conveyor for the attachment of the hang 
ers 14 by means of which the articles 12 are connected 
to the conveyor. The hangers 14 can also be of the type 
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conventionally utilized in paint spraying systems, and 
the specific construction of neither the conveyor 10 
nor the hangers 14 form a part of the present invention. 
The function of the scanner 16 is to determine the 

size and shape of each article 12. More speci?cally, the 
scanner determines the height, width, and depth of 
each article, as well as its outer con?guration and any 
open areas' of signi?cant size which are not to be 
painted. To illustrate the types of articles that can be 
ef?ciently and economically painted in succession 
without any operator adjustment to the system, four re 
spresentative articles are shown in FIG. 1. The ?rst arti 
cle 12a is in the form of an open hexagonal frame, i.e., 
it has an hexagonal outer con?guration and an hexago 
nal central opening. The second article 12b is much 
longer and much narrower than the article 12a and has 
no openings. Likewise, the third article 12c has no 
openings. However, it is much wider and much shorter 
than the article 12b. The fourth and last article illus 
trated is also in the form of an open frame but has a dia 
mond-shaped outer configuration and a diamond 
shaped opening. It should be appreciated that the arti 
cles 12 which are shown in the drawings are merely il 
lustrative and that the wide variety of articles which are 
commonly spray painted, such as metal cabinets and 
the like, can be handled with equal adaptability by the 
system to be described. 

In electrostatic spray painting, the distance between 
the spray gun and that surface of the article being 
sprayed which is immediately adjacent the spray gun 
affects the ef?ciency and performance of the gun. The 
'paint is, of course, ejected from the gun under pressure. 
When the article sprayed is simply a thin plate, the 
pressure must be suf?cient to convey the paint to es 
sentially the center of the path along which the article 
is traveling. On the other hand, when the article is rela 
tively deep so that the surface to be sprayed is relatively 
close to the gun, not nearly as much pressure is needed 
and, in fact, too much pressure may be undesirable and 
result in splattering of the paint. Accordingly, the scan 
ner 16 is adapted to detect ‘the depth of the article 
being sprayed so'that the pressure of the fluid as it 
leaves the gun, or the distance between the gun and the 
article, can be automatically adjusted. 

. The scanner 16 is also capable of detecting the outer 
con?guration of each article, including its height and 
width, so that the overall spray pattern will be no 
greater in height than is necessary and be of minimum 
duration so that the minimum amount of paint is used. 
The scanner is also capable of detecting openings 
within the outer boundaries of the articles so that paint 
is not wasted by injecting it through open spaces in 
which there are no surfaces to receive it. This detection 
is independent of the con?guration of the article pre 
ceding of following the one being scanned so that a se 
ries of articles of random con?guration can be con 
veyed for spraying, and each will, if necessary, produce 
a spray pattern unique from that produced by the other 
articles of the series. 

Referring now more speci?cally to the drawings, the 
scanner 16 includes a frame 24 outlining a relatively 
large pathway 26 lying in a vertical plane transverse to 
the direction of movement of the articles. The pathway 
26 is of sufficient size to accommodate in height and 
depth any one of the articles being painted. The frame 

5 

15 

25 

30 

35 

45 

50 

55 

65 

24 comprises a horizontal base 28, an upright 30 ex- 7 
tending vertically upwardly from each end, respec 

4 
tively, of the base 28, and a pair of cross members 32, 
one of which is provided at the upper end of each of the 
uprights 30. The base 28 is disposed transversely of the 
direction of movement of the articles and is positioned 
so as to be beneath the articles as they are advanced by 
the conveyor 10. The uprights 30 include opposed in 
wardly facing surfaces 34 and 36 which are disposed so 
as to be on opposite sides of an article advancing 
through the pathway 26; thus, the surfaces 34 and 36 
are spaced from each other a distance somewhat 
greater than the depth of the deepest article being con 
veyed. The cross members 32 overhang the base 28 and 
project inwardly toward each other at the upper end of 
the frame, but terminate short of each other so as to de 
?ne a gap 38 through which a hanger 14 may pass while 
carrying an article through the pathway. 
The upper surface of the base 28 and the lower sur 

faces of the cross members 32 are together provided 
with a pair of photoelectric sensing units 40, one unit 
being provided on each side of the center'of the base, 
which center lies directly beneath the path of travel of 
the hangers 14 which carry the articles 12. The photoe 
lectric sensing units 40 are spaced from the center of 
the base and, thus, from each other a predetermined 
distance, the magnitude of which is determined by the 
character of the spraying devices, as will become ap 
parent shortly. 
Each photoelectric sensing unit 40 comprises a light 

source 42 mounted on the upper surface of the base 28 
and a photoelectric cell 44 mounted on the under sur 
face of one of the cross members 32 in vertical align 
ment with the light source 42. The light source 42 is 
adapted to direct a beam of light essentially vertically 
upwardly toward the photoelectric cell 44 of that sens 
ing unit 40. When this beam of light is interrupted, as 
by the passage through the pathway 26 of an article 12 
having the required depth, a signal will be produced, as 
hereinafter described, which is indicative of the depth 
of the article advancing through the pathway 26. 
A signal from the photoelectric sensing units 40 is 

generated by the movement through the pathway 26 of 
an article of suf?cient depth to interrupt the light beam 
of at least one of the two units. The generated signals 
are fed to the memory device 18 which records the sig 
nals and ultimately sends a corresponding signal to 
each reciprocator 20 and, more speci?cally to a sole 
noid 48 in each reciprocator which is effective to con 
trol the pressure under which the paint is ejected. Thus, 
for example, a reciprocator 20 could be set to operate 
at either of two different pressures, as dictated by its 
solenoid 48. If the beams of the photoelectric sensing 
units 40 were not interrupted, indicating a thin article 
in terms of depth, the solenoid 48 would cause the 
paint to be discharged at a high pressure. If the beams 
of the photoelectric sensing units 40 are interrupted, 
however, indicating a deeper article, the solenoid 
would cause the paint to be discharged at a lower pres 
sure. 

Alternatively, the reciprocators 20 could be mounted 
for movement toward and away from the path of travel 
of the articles 12, as by means of wheels 50 (FIG. 1), 
and the memory device could be designed to send sig 
nals to a piston-cylinder arrangement 52, either electri 
cal ormechanical, or some equivalent device, which 
would physically move the reciprocator 20 toward and 
away from the path of the article to compensate for 
changes in the depth of successive articles. 
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In order that the scanner 16 may detect the height 
and width of each article as it is advanced through the 
pathway 26, the inwardly facing surface 34 of one of 
the uprights 30 is provided with a vertically arranged 
series of photoelectric units 54. In a preferred embodi 
ment, ten of the units 54 are provided at 6 inch inter 
vals, covering a total of 5 feet; however, a greater or 
lesser number may be provided if desired. In the draw 
ing, the scanner 16 is broken away for convenience of 
illustration. Like the photoelectric units 40, each- unit 
54 includes a light source 56 and a photoelectric cell 
58. However, unlike the units 40, both the light source 
56 and the photoelectric cell 58 of the units 54 are 
mounted on the same surface 34 spaced vertically from 
each other a short distance such as, for example, three 
inches. The inwardly facing surface 36 of the remaining 
opposed upright 30 is rendered re?ective by the attach 
ment thereto ofa mirror or by any other method which 
is convenient. Thus, the light source 56 of each unit 54 
projects a ray of light against the surface 36, which ray 
is re?ected back and detected by the corresponding 
photoelectric cell 58. Thus, insofar as the units 54 are 
concerned, each beam consists of a direct ray and a re 
?ected ray, the interruption of either of which will 
cause the photoelectric cell to generate a signal which 
is transmitted to the memory device 18 which registers 
the information, as hereinafter described. 
Of course, it should be appreciated. that the light 

source 56 could be located on the surface 34 and the 
photoelectric cell could be located on the surface 36 so 
that, as in the case of the units 40, only a direct ray of 
light would be provided. However, the use of both a di 
rect and a re?ected ray provides each unit 54 with a 
greater scope and is thus believed to be preferable. It 
shouldalso be appreciated thatthe frame 24 is merely 
a convenient means of supporting the photoelectric 
units 44 and 54 and the re?ective surface 36 and that 
these photoelectric units and surface need not be sup 
ported by a common structure but could, for example, 
be supported by independent structures or even por 
tions of the‘building in which the system is located. 

Byv way of example, consider the passage of the hex 
agonal article 12a with ‘an hexagonal opening through 
the pathway 26.1The leading or'most advanced surface 
of this article is a point from which the leading edges 
of the article diverge. When this point enters the path 
way 26, it will interrupt a beam of one of the photoelec 
tric units 54, the particular beam interrupted depend 
ing upon the vertical location of the point within the 
pathway. The interruption of this beam will cause an 
appropriate signal to be sent to the memory device 18. 
This signal indicates not only the presence of a painta 
ble surface within the pathway, but also the vertical lo 
cation of that surface relative to the overall height of 
the pathway. As the article progresses, the diverging 
leading edges interrupt additional beams if the article 
has sufficient height and appropriate signals are like 
wise sent to the memory device. However, since these 
latter signals come from different photoelectric units 
than the ?rst, and since there is a time delay between 
the interruption of the ?rst beam and the interruption 
of the additional beams, the information received 'by 
the memory device re?ects the fact that the leading 
edge of the article diverges from a common point. As 
the article progresses further, the beam of the ?rst pho 
toelectric unit will come into registration with the hex 
agonal opening of the ‘article and the light beam from 
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6 
that unit will no longer be interrupted. Thus, no signal 
will be sent to the memory device, thereby indicating 
that no surface to be sprayed is present. The uppermost 
and lowermost beams interrupted by the leading edge 
of the article will remain interrupted by the upper and 
lower portions of the article, which portions extendv lat 
erally for somedistance so that these units continue to 
send signals, thereby re?ecting the fact that the sur 
faces interrupting these beams are continuous. Since 
the article 12a is symmetrical about its vertical center 
line, the reverse of the above will occur as the second 
half of the article passes through the pathway 26. The 
system is designed so that continuous interruption of 
the beam of any one photoelectric unit for an extended 
period of time, such as when a particularly wide unit 
passes through the pathway, will result in the transmis 
sion of a continuous signal to the memory device, as 
subsequently described. " 
The memory device 18 of the illustrated embodiment 

is electromechanical in nature so that its working com 
ponents can be readily observed and repaired by nor 
mal plant maintenance personnel in the event of a mal 
function, and so that its operation can be easily ob 
served to determine if, in fact, it is operating properly. 
The memory device 18 is ‘therefore preferred in many 
respects to magnetic memory devices which are gener 
ally more sophisticated in nature and require greater 
skill and expertise in repair and maintenance. How 
ever, any of the various forms of memory devices can 
be utilized in the system, if desired. 
Very generally, the device 18 includes an endless belt 

62 (FIGS. 2-4) which is continuously advanced at a 
predetermined speed which is synchronized with the 
speed of the conveyor 10. The belt 62 is formed of a 
plurality of bars 65, each of which is provided with a 
row of holes with each hole having disposed therein a 
pin 66. In a preferred embodiment, the bars are metal 
but, of course, other materials could be employed. The 
pins normally project outwardly of the belt 62, but are 
movable axially within the'holes. Axial movement in 
wardly of the holes is accomplished by a pin-driving 
mechanism 68 (FIGS. 1, 3 and 5) provided at a ?rst sta 
tion, this mechanism being controlled by the action of 
solenoids 69.-The pins are returned to their normal out 
wardly projecting positions by a drum 70 (FIG. 3) lo 
cated at a station remote from the ?rst station but 
spaced from the ?rst station in the direction in which 
the belt advances. Intermediate the ?rst station and the 
remote station are sensing mechanisms or transducers 
72 (FIGS. 1, 2, 3 and 6), each of which is electrically 
connected to a reciprocator'20. The transducers 72 are 
actuated in accordance with the position of the pins 66 
as the pins pass. 

' Generally, in the operation of the memory device 18, 
when the light beam of a photoelectric unit 40 or 54 is 
interrupted by an article indicating the presence of a 
surface to be sprayed and the location of that surface, 
a signal is transmitted to the appropriate solenoid 69 to 
which that unit is coupled, and that solenoid then actu 
ates an element of the pin-driving mechanism 68, caus 
ing it to urge a pin 66 inwardly of the belt 62 until the 
outer end of the pin is ?ush with the outer surface of 
.the bar 65 which carries it. (For purposes of illustra 
tion, a section of the surface of the belt 62 which has 
already passed the pin-driving mechanism 68 and 
which re?ects the passage of the article 12a past the 
scanner I6 is shown in FIG. 4.) As this bar 65 passes 
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each transducer 72, the fact that the pin is depressed 
causes the transducer to transmit a signal to its corre 
sponding reciprocator 20, permitting that reciprocator 
to trigger one or more of its spray' guns 22 and eject 
paint if other conditions, hereinafter described, are sat 
is?ed. Because of a synchronized movement of the con 
veyor l0 and the belt 62, the actuation of the recipro 
cator 20 occurs only when the article scanned is in 
proper proximity to the reciprocator and the gun which 
is triggered. I 

More speci?cally, the memory device 18 (FIGS. 2 
and 3) includes a frame 74 which supports a pair of ver~ 
tically disposed, horizontally spaced shafts 76 and 78 
journaled for rotation about parallel vertical axes. Af 
?xed adjacent the upper end of each shaft 76 and 78 
is an upper sprocket 80, and affixed adjacent the lower 
end of each shaft is a lower sprocket (not shown). The 
upper sprockets 80 are interconnected by a link chain 
82 and the lower sprockets are similarly interconnected 
by a link chain (not shown). 
Extending between the chains 82 and 84 for move 

ment therewith are the metal bars 65 which are verti 
cally disposed so as to move in a plane parallel to the 
axes of the shafts 76 and 78. Each bar 65 is provided 
with a plurality of holes which extend completely 
through the bars. In a preferred embodiment, thirteen 
such holes are provided but, of course, the number may 
be varied depending upon the particular application for 
which the system is. intended. There are ten evenly‘ 
spaced holes providing the belt 62 with ten horizontally 
extending rows. In addition, an eleventh row of holes 
is added between the ?rst and second rows, a twelfth 
row is added between the second and third rows, and 
a thirteenth row is added after row ten. These rows are 

numbered in FIG. 4 as referred to above. Each hole 
carries one of the pins 66, the pins being of such a di 
ameter relative to the diameter of the holes in the bars 
that they are freely movable axially, therein, but not to 
such an extent that they will easily become dislodged. 
If desired, a heavy lubricant can be-placed in the holes 
to prevent inadvertent or unintentional displacement of 
the pins. ' 

The upper chain 82 and the lower chain, together 
with the bars 65, form the belt 62 which is in the form 
of a closed loop, the surfaces of which lie in a vertical‘ 
plane. The belt is advanced by means of a direct con 
nection 86 (FIG. 1) between the shaft 78 and the con 
veyor 10, the connection being such as to drive the belt 
62 in synchronism with the conveyor, although not at 
the same speed as the conveyor. In a preferred embodi 
ment, the belt 62 is advanced one inch for each twelve 
inches that the conveyor is advanced. Supporting rol 
lers 88 are provided on the frame 74 intermediate the 
shafts 76 and 78 to support and guide the belt runs as 
they travel (FIG. 2). ' 
Thus, the belt carries thirteen vertically spaced, hori 

zontally extending rows of pins 66, while each bar 65 
carries a single vertical row of thirteen pins. 
The pin-driving mechanism 68 is positioned adjacent 

the belt 62 at what will be referred to as a ?rst station. 
In the illustrated embodiment (FIG. I), this station is 
located adjacent one run of the loop while the trans 
ducers 72 are located adjacent the opposite run of the 
loop. The pin-driving mechanism urges selected pins of 
a bar 65 inwardly of the loop. The traveling movement 
of the belt ultimately places each bar in proximity to 
each transducer 72, and the transducers accordingly 
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8 
respond to the displacement of such pins which have 
been moved inwardly. 
Referring’more speci?cally to FIGS. 3 and 5, the pin 

driving mechanism 68 includes a pair of brackets 92, 
one of which projects horizontally from the frame past 
the upper edge of the belt 62 and the other of which 
projects horizontally from the frame past the lower 
edge of the belt. Three rods 93 extend vertically be 
tween the brackets 92 and serve to de?ne pivotal axes 
for a plurality of actuating arms 94. A total of 12 arms 
94 are provided, one for all but the 13th horizontally 
extending row of pins 66. For reasons which will be 
come apparent shortly, the pins of the 13th row are 
never displaced axially into the belt. To avoid interfer 
ence between the arms and to provide space for the so 
lenoids 69, the rods 93 are spaced successively greater 
distances from the surface of the belt and are spaced 
from each other in the direction of movement of the 
belt. The arms 94, which are vertically spaced from 
each other by suitable spacers 96, thus pivot about ver 
tical axes within generally horizontal planes which co 
incide with the horizontal planes in which the twelve 
rows of pins travel. 

Pivotally secured adjacent one end of each arm 94 is 
an elongated plunger 98, the plunger being secured to 
the arm at approximately the midpoint of the plunger. 
The plunger of each arm is normally disposed with its 
longitudinal axis extending generally perpendicular to 
the adjacent surface of the belt 62, and a tension spring 
100 extends between the outer end of the plunger and 
a cross member 102 to bias the plunger outwardly so 
as to maintain the inner end of the plunger in suf? 
ciently spaced relation to the adjacent surface of the 
belt 62 to permit a fully extended pin 66 to pass the 
inner end of the plunger without contacting same if the 
pin is not to be displaced. 
The end of the arm 94 which is opposite to that end 

to which the plunger 98 is attached is designated by the 
numeral 103 in FIGS. 3 and 5. It will be appreciated 
that movement of the end 103 of the arm 94 in a direc 
tion away from the adjacent surface of the belt 62, and 
against the biasing action of the spring 100, will move 
the inner end of the plunger in the direction of the belt 
62 and into contact with a protruding pin 66 if one be 
in alignment with it. In order to effect such movement 
of the arm and, thus, contact with and axial movement 
of a pin 66 inwardly of its bar 65, the end 103 of the 
arm 94 is itself pivotally connected through a link 104 
to the armature of one of the solenoids 69, previously 
referred to, which are actuated by the photoelectric 
units 40 and 54. When a solenoid 69 is actuated, its ar 
mature is retracted, thereby pivoting the arm 94 and 
causing the plunger 98 to move toward the surface of 
the belt 62. A separate solenoid 69 is provided for each 
of the twelve arms'94. Each of the two solenoids 69 
whose plungers 98 are in alignment with rows of pins 
eleven and twelve are connected in series with one of 
the two photoelectric units 40, which re?ect the depth 
of the articles, while each of the ten solenoids 69 whose 
plungers 98 are in alignment with rows of pins one 
through ten are connected in series with one of the ten 
photoelectric units 54 which re?ect the height and 
width of the articles. The plungers of the solenoids 
which are in series with the photoelectric units 54 are 
thus oriented relative to the belt 62 in a manner corre 
sponding to the orientation of photoelectric units 54 
relative to the scanner frame 24. 
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Referring now to the wiring diagram of FlG. 7, the 

operation of the control circuit for the pin-driving 
mechanism 68 can be described. In the circuit, a series 
of variable delay timers 106 are connected in parallel 
to a suitable voltage source. In the drawing, only four 
such timers are shown, but it will be understood that 
one timer is provided for each of the ten photoelectric 
units 54 and, thus, for each of the solenoids 69, arms 
94, and plungers 98 of ‘the rows of pins 1 through 10'. 
Each timer is connected in parallel‘with one of the ten 
photoelectric cells 58 and is also connected in series 
with one of the solenoids 69a. These ten photoelectric 
cells are designated PE-l through PE-l0 in FIG.‘ 7 and 
the solenoids 69a are designated S-l through 8-10 for 
ease of understanding. Some of the intermediate cells, 
timers and solenoids have been omitted as merely repe 
titious. In addition, the two photoelectric cells 44, des 
ignated PE-ll and PE-l2, of the photoelectric units 40 
are connected in parallel with each other and each is 
connected in series with one of the solenoids 69 whose 
plungers are in alignment with rows of pins eleven and 
twelve, these solenoids being designated 8-11 and 8-12 
in H0. 4. There is no timer shown in series with the so 
lenoids 5-11 and 8-12. However, one could be provided 
if a time delay is desirable for the depth sensing feature. 
Thus, when a beam of one of the photoelectric units 

54 is interrupted, a switch (not shown) of its corre 
sponding timer will be closed, thereby permitting cur 
rent to flow to the corresponding solenoid 69 (5-1 
through 8-10) which is in series with it. The timer in 
sures a flow of current to the solenoid for a preselected 
period of time after the beam of the photoelectric cell 
is ?rst interrupted, for reasons which will be explained 
shortly. When a beam of one of the photoelectric units 
40 (P-ll or P-l2) is interrupted, current will ?ow di 
rectly to one of the solenoids 5-11 or 5-12. ’ ' 

If no other provision was made, each time the light 
beam of a photoelectric unit 54 is interrupted, one of 
the solenoids 69 will theoretically be actuated, thereby 
moving one of the plungers 98 in the direction of the 
adjacent surface of the belt 62and into contact with a 
pin 66. lf the beam of the photoelectric unit continues 
to be interrupted as, for example, if a particularly wide 
or deep unit is passing through the pathway 26, a sole 
noid 69 would remain actuated and the plunger would 
remain extended in the direction of the’ bel‘t'in the‘ path 
of advancing pins. While the plunger could be designed 
so that pins which engaged it while it was so extended 
would be cammed inwardly of the belt, it has been 
found preferable for any given plunger 98 to be moved 
in the direction of the beltv only when a pin 66 is in 
alignment with that plunger, and for each‘plunger to be 
retracted after it has moved one of the pins axially so 
as to permit a succeeding pin to be moved into axial 
alignment with the plunger without ?rst contacting it. 
Accordingly, a switch 110 is provided in parallel with 
the timers 106, with the photoelectric cells PE-ll and 
PE-l2, and with the solenoids 69 (5-! through 3-12) 
and is positioned so as to be'engaged successively by 
the pins 66 of the l3th'horizontally extending row as 
that row passes the switch, the pins of this'row being al 
ways extended as previously mentioned. Thus, in order 
for current to flow to any one of the twelve solenoids 
69, the switch of the corresponding timer 106, as well 
as the switch 110, must be closed. Because of the loca 
tion of the switch 110, it is only closed when a vertically 

. extending row of pins is in alignment with the plungers 

10 
98; thus, only when the pins and plungers are in align 
ment can the plungers be moved in the direction of the 
belt. As a consequence, the plungers will not move into 
engagement with that portion of the belt which is be 
tween the rows of pins and, as soon as the pins have 
passed the switch 110, the switch will be opened, caus 

' ing the extended plungers to be retracted by the springs 

20 

25 

30 

50 

55 

65 

100 until a second row of pins passes the switch 110. 
Accordingly, even if a very wide article is passing 
through the scanning devicevand the beam of a photoe 
lectric unit 54 is continuously interrupted, the sole 
noids will nevertheless operate intermittently and en 
gage each row of pins successively. A light source 112 
is connected, in parallel with each solenoid 69 and pro 
vides a visual indication of which solenoids have been 
actuated, thus permitting a malfunction to be easily de 
terinined. ' 

When very deep articles 22 are being sprayed, it may 
be desirable to provide a spray in advance of, above, 
below, and behind the article so that the spray pattern 
will be sufficient to coat the top, bottom, and side sur 
faces as well as the front and rear surfaces of the arti 
cle. Accordingly, provision is made to depress pins in 
advance of, above and below, and rearwardly of those 
which would be depressed as a result of the actual in 
terruption of beams of the photoelectric cells by the ar 
ticle so as to, in effect, record the configuration of the 
article as though it was of greater height and width than 
it actually is. in this way, the paint will be directed past 
the leading, upper, lower, and trailing surfaces and be 
deposited onto those surfaces. 

In order to provide a spray past the trailing surface 
of the article, the timers 106 are‘ selectively adjustable 
so that they will maintain a ?ow of current to the sole 
noids 69 fora predetermined period of time after the 
beams of the photoelectric units 54 have ceased to be 
interrupted by the article. Thus, if the article is particu 
larly deep, it may be desirable to cause a spray pattern 
to extend for some distance past the trailing surface of 
the article and the timer 106 may be adjusted accord 
ingly. In a preferred embodiment, the timer is adjust 
able to provide a delay of up to ?fteen seconds. 

in order that a spray may be directed over the upper 
surface and beneath the lower surface of the article, 
provision is also made for selectively connecting cer 
tain timers 106 of photoelectric units v54 not, only with 
their own solenoid 69, but also with'the solenoid of the 
plunger of one ofthe rows one through ten immediately 
above or immediately beneath the plunger which its 
own solenoid actuates as the plungers are arranged rel 
ative to the belts 62, thereby insuring a spray pattern 
adequate to cover the top and bottom surfaces of the 
article. For example, assume that the photoelectric cell 
designated FBI is the cell of the photoelectric unit 54 
uppermost on the frame 24, that the cell PE-2 is the cell 
of the unit 54 immediately beneath it, and so forth, with 
the cell PE-l0 being the cell of the lowermost unit 54 
of the frame. Although the uppermost light beam inter 
rupted by an article 12 is that of the photoelectric unit 
PE-3 which, for example, will cause the solenoid 8-3 to 
be actuated and result in pins of horizontally extending 
row three (FIG. 4) to be moved inwardly, it may be de 
sirable to also actuate the solenoid S-2 so as to also 
cause pins of horizontally extending row two to be in 
serted. 
Accordingly, a three-way switch 114 is provided in 

seris with each timer 106 and corresponding solenoid 



3,777,702 
11 

8-1 through 8-10 and includes a neutral position and a 
pair of contacts 116 and 118. The contact 116 of each 
switch 114 other than the uppermost one is connected 
in parallel with the solenoid of the plunger immediately 
above its own. The contact 118 of each switch 114 
other than the lowermost one is connected in parallel 
with the solenoid of the plunger immediately beneath 
its own. One contact of the switch 114 of the upper 
most timer and one contact of the switch 114 of the 
lowermost solenoid is a dummy, there being no adja 
cent upper or lower solenoids to which they can appro 
priately be connected. ' 
When the arm of the switch 114 is moved to one or 

the other of the contacts 116 or 118 which are con 
nected to the circuits of an adjacent solenoid 69, the 
effect is to cause the energization of the next adjacent 
solenoid even though the beam of the photoelectric 
unit of the timer of that solenoid was not interrupted. 
As a result, the spraying devices 20 will be operated as 
though the article has a greater vertical dimension than 
it actually has and the desired spray pattern will be 
achieved. 

ln order that the operation of the transducers 72 may 
be most clearly understood, the reciprocators 20, the 
operation of which they control, will be described ?rst. 
Referring to H6. 1, two such reciprocators are shown 
positioned after the scanner 16 in the drawing, one of 
which is designated 20a and is designed to spray the 
rearward surface of the articles 12, Le, those surfaces 
concealed from view in the drawing, and the other of 
which is designated 20b and is designed to spray the op 
posite or front surface of the articles 12. The reciproca 
tors 20 are of standard construction and are housed 
within cabinets 120. Although various forms of such 
devices are available, those employed in a preferred 
embodiment are identical and include eight vertically 
reciprocating spray guns 22, these guns being sup 
ported in two sets of two each with the guns of each set 
being stacked in vertical alignment and with the two 
stacks spaced horizontally from each other. For conve 
nience of description, the stack of each reciprocator 20 
nearest the scanner 16 will be referred to as the for 
ward stack and is designated by the numeral 122 in the 
drawing. The remaining stack will be referred to as the 
rearward stack and is designated by the numeral 124 in 
the drawing. The lowermost or bottom gun of each 
stack is designated 228 in the drawing and the gun up 
permost or top is designated 22T. 

In the illustrated embodiment, the guns of each of the 
two stacks 122 and 124 are mounted on rigid plates 
130 and 132 in ?xed vertically spaced relation to each 
other. Each plate is, in turn, mounted for vertical recip 
rocating movement in a suitable guideway provided 
within the cabinet 120 and suitable means (now 
shown) are provided for reciprocating the plates con 
tinuously. Both plates 130 and 132 move in unison, i.e., 
both move upwardly or both move downwardly to 
gether. . 

In the operation of the reciprocators 20, although the 
plates 130 and 132 and, hence, the guns 22 are contin 
uously reciprocated vertically by a common drive 
means, paint is not continuously sprayed from the guns. 
Rather, the guns spray only when they receive an ap 
propriate signal from a transducer 72. One transducer 
72 is provided for each stack 122 or 124 of guns 22 of 
each reciprocator 20. Thus, in the illustrated embodi 
ment, four transducers 72 are provided, The transduc 
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12 
ers 72, in turn, send a signal only when the data im 
planted on the belt 62 indicates that there is a surface 
to be sprayed in the spray zone of their corresponding 
stack. In this manner, the guns ?re only selectively and 
a minimum amount of paint is used. 

It will be appreciated that the determination of 
whether or not any particular gun should spray at any 
given point in time depends not only on the location of 
the article relative to the vertical plane within which 
the gun reciprocates, but also on the position of the gun 
in that plane. The location of the plane of reciprocation 
is, of course, ?xed and can be related to the transducer 
72 by properly locating the corresponding transducer 
72 along the surface of the belt 62 a distance from the 
pin-driving mechanism 68 which is proportional, based 
on the relative speeds of‘ the conveyor 10 and belt 62, 
to the distance between the scanner 16 and the stack 
of that transducer. However, the vertical position of a 
particular gun within its plane of movement is con 
stantly changing and this position is also a factor in de 
termining whether the gun should be ?red at any given 
point in time. Thus, a gun 22 will not ?re if it is too far 
above or too far below a surface to be sprayed of the 
article. 
Accordingly, means are provided to enable the loca 

tion of the guns within their path of travel to be taken 
into consideration along with the location of the sur 
faces to be sprayed insofar as the ?ring of the guns is 
concerned. In this regard, a cam shaft 134 is provided 
within each of the cabinets 120 of the reciprocators 
20a and 20b and is drivingly connected to the gun re 
ciprocating means within the cabinet so as to rotate in 
synchronism with the reciprocating movement of the 
guns. A series of cams 136 are mounted on the shaft 
134, there being ?ve cams provided in the illustrated 
embodiment but any suitable number can be used. Po 
sitioned adjacent each cam is a microswitch 138 which 
includes a cam follower 140 and which is closed by vir 
tue of the contour of the cam during only a portion of 
a complete rotation thereof. For convenience of de 
scription, the cams are designated as - 136a through 
136e, and the microswitches 138 and cam followers 
140, respectively, will likewise be referred to by the 
corresponding subscript. 
Each cam is designed to re?ect the position of the 

guns during a portion of their total travel. For example, 
cam 136a may close its associated microswitch only 
during the period in which the guns are at the bottom 
20 percent of their path of travel, cam l36b may close 
its associated microswitch during the period when the 
guns are at the second 20 percent (from the bottom) 
of their total path of travel, etc. Thus, the microswitch 
which is closed will indicate where the guns are relative 
to their total path of travel. If the total path of travel is 
thirty inches, one microswitch will be closed for each 
six inches of travel. 
As previously pointed out, a transducer 72 is pro 

vided for each stack of spray guns 22. Thus, four trans 
ducers are provided in the illustrated embodiment. The 
transducer 72 for each stack is located relative to the 
pin-driving mechanism 68 a distance measured along 
the belt 62 which is proportional to the distance be 
tween the scanner 16 and the stack to which that trans 
ducer corresponds. For example, if the belt 62 travels 
1 inch for each 12 inches the conveyor 10 travels, and 
if the distance between the scanner 16 and the front 
stack 122 of the ?rst reciprocator 20a is 20 feet, then 
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the distance, as measured along the belt, between the 
pin-driving device 68 and the transducer 72 corre 
sponding to the guns of the stack 122 of reciprocator 
20a will‘be 20 inches. 
The four transducers 72 are all mounted adjacent 

one run of the belt 62 and on the opposite side of the 
loop formed by the belt from the pin-driving mecha 
nism 68 (FIGS. 2 and 3). In this regard, a pair of brack 
ets 142 (FIG. 3') projects outwardly from each of the 
upper and lower portions of the frame 74 of the mem 
ory device 18 and each supports a pair of horizontally 
disposed, horizontally spaced rails 144. Adjustably se 
cured to the rails 144 so that their position along the 
rails and, thus, their location relative to the pin-driving 
mechanism 68 may be adjusted, are four supports 146, 
each of which forms apart of one of the transducers 72. 
Each support 146 includes three vertically extending, 
horizontally spaced parallel bars (FIG. 3) intercon 
nected at their upper and lower ends by cross members 
150 which are, in turn, adjustably secured to the rails 
144. . ' 

'Extending through all three bars and in horizontal 
alignment with one of the horizontally extending rows 
of pins 66 of the belt 62 is a rod 152 (FIGS. 3 and 6), 
there being thirteen such rods provided, one for each 
of the horizontally‘extending rows of pins. The inner 
end of each rod, i.e., the end adjacent the belt 62, is off 
set to provide an arm 154 which is slightly-curved and 
extends away from the shank or mid-portion of the rod 
at approximately a right angle thereto. Mounted on the 

' bar 148 farthest from the belt 62 are 10 microswitches 
156, one switch being provided adjacent each of the 
rods 152 which is aligned with one of the horizontally 
extending rows of pins 1 through 10 (FIG. 4). Mounted 
on the intermediate bar 148 are three microswitches 
156, one being provided adjacent each of the rods 152 
which is aligned with one of the horizontally extending 
rows of pins‘ 1 1 through I3.'Secured to each rod adja 
cent its respective switch is a second arm 158. 
‘The rods 152 and theirrespective arms 154 and 158 

are so arranged‘ that when an extended pin 66 passes in 
vertical alignment with-a rod 152, it will engage the 
inner arm 154 of the rod and apply a'rotative force to 
the rod so as to urge the outer arm‘ 158 of that rod into 
engagement with the contacts of the corresponding mi 
croswitch 156. The arm 154 of the rod may be gravity 
biased or spring-biased into engagement with the pass 
ing pins 66. Themicroswitches 156 are of the normally 
closed type so that as long as the arm 158 remains in 
such engagement, the microswitch is open. In order 
that the passage of a succession of outwardly extending 
pins 66 past a rod 152 will be effective to maintain the 
arm 158 in contact with the microswitch v156, the arm 
154 is long enough to be supported by one outwardly 
projecting pin until it is engaged by the next. However, 
ifa withdrawn pin passes the rod 152, Le, a pin which 
has been moved axially into the belt 62 by the _ pin 
driving mechanism 68, the rod isfree to pivot, thereby 
moving the arm 158 out of engagement with the 
contact of the microswitch 156 and permitting the 
switch to close. As will become apparent shortly, if the 
withdrawn pin was in one of rows one through ten, this 
permits current to ?owv to a solenoid 160 of one of the 
guns of a reciprocator 20, permitting that gun to ?re if 
the gun is in the proper position in its path of travel as 
determined by the cams 136. On the other hand, if the 
withdrawn pin was in either of rows eleven or twelve, 
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this permits current to ?ow to the solenoids 48 which 
control the pressure at which paint is'ejected from the 
guns, or to the control means for the piston-cylinder ar 
rang‘ement 52 which physically moves the reciproca 
tors. . 

‘Thus, as the‘pins of rows one through ten pass the 
transducers 72, the outwardly extending pins will main 
tain the .microswitches 156 in an open position to pre 
vent the guns 22 from being fired. However, when a pin 
which‘ has been inserted passes the transducers 72, the 
corresponding'switch is opened and the guns can fire 
if other conditions are also met. The pin-driving mech 
anismv 68 in moving the pins inwardly of the belt thus 
sets up a condition which ultimately will cause a gun to 
fire or the pressure solenoid 48 of a reciprocator 20 to 
alter the pressure at which the paintis ejected when 
that ‘condition is detected, by the transducers 72. It will 
be appreciated that the insertion of a pin 66 will ‘be 
sensed by all-four transducers successively and will 
therefore affect the operation of each of the four stacks 
of guns. . ' 7 

When articles of signi?cant depth are being sprayed, 
it is frequently desirable to initiate the spray prior to 
the actual entry of the article into the spray pattern, 
i.e., to provide for some lead time so that the leading 
surface of the article will also be sprayed. This can eas 
ily be accomplished with the present memory device 18 
by merely advancing the transducers 72 slightly along 
the rails144 in the direction of the pin-driving mecha 
nism 68. 

In order to insure that the pin-driving mechanism 68 
will only insert the pins 66 into the belt until their outer 
ends are flushed with the outer surface of the bars 65 
which de?ne the belt, and no further, a plate 162 (FIG. 
3) is positioned within the belt loop behind the pin 
driving mechanism 68 and is engaged by the pins as 
they are fully inserted, thereby limiting the degree to 
which they are inserted. The drum 70, previously re 
ferred to, is provided in encircling relation to the shaft 
78 which supports the belt and is effective to move the 
inserted pins back to their original position after they 
have passed the last of the transducers 72‘. A slightly in 
clined aligning plate 166 is provided adjacent the outer 
surface of the belt 62 immediately prior to the pin 
driving'mechanism 68 to insure that the outer ends of 
the pins will be generally in a common plane as the pins 
approach the pin-driving mechanism 68. 
The operation of the sensing means and firing of the 

spray guns can now be readily understood with refer 
ence to the circuit diagrams of FIGS. 8 and 9. In FIG. 
8, it will be seen that the ?ve cam microswitches 138, 
designated C-l through C-5 in the drawing, are con 
nected in parallel with each other and with a suitable 
voltage source and are connected in series with relays 
designated R-l through R-5, respectively. These relays 
are, in turn, connected in parallel with relays desig 
nated R-la through R-Sa, respectively. Thus, for exam 
ple, when the cam microswitch G1 is closed, current 
flows through the relays R-1 and R-la. Relays R-1 and 
R-la can be combined as one relay if desired. 

In FIG. 9, switches R-l through R-5 shown are con 
trolled by the corresponding relays R-l through R-5 
and each is connected in series with the microswitches 
156 of one of the transducers 72 and in series with the 
solenoids 160 which trigger the spray guns 22 of the re 
ciprocators 20. In FIG. 9, the switches 156 of the four 
transducers 72 are designated TA-l through TA-10 
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and TB-l through TB-l0, TC-l through TC-l0 and 
TD-l through TD-l0. By this designation, the letters A, 
B, C, or D refer to one of the four transducers as they 
are spaced from the pin-driving mechanism 68, and the 
numerals 1 through 10 devote the row of pins to which 
that switch corresponds. The solenoids 160 of the four 
spray guns 22 are designated according to their loca 
tion. Thus, the designation FBG“ refers to the solenoid 
of the front bottom gun of reciprocator 20a, and BTGl, 
refers to the back top gun of reciprocator 20b, etc. A 
light source or bulb 168, preferably mounted on the 
cabinet 120 of each reciprocator 20, is connected in 
parallel with each solenoid 160 which triggers the guns 
22 and is lit when each gun ?res, thereby providing a 
visual indication of the ?ring of the guns which can be 
observed remotely from the guns. 
From the foregoing, it will be appreciated that in 

order for current to ?ow to any given gun solenoid 160 
to initiate a ?ring ‘of that gun, a switch (R) actuated by 
the cams 136 and a second switch (T) of a transducer 
72 must both be closed. Thus, a gun will ?re only when 
it is in the proper position in its path of travel, as indi 
cated by the cam controlled switch, and when there is 
a surface to be sprayed before it, as indicated by the 
transducer switch. 
For example, referring to FIG. 9, it will be seen that 

current will not ?ow to the solenoid of the front top gun 
of reciprocator'20a (FTG,,) unless switch R-l, con 
trolled by a cam 136, and switch TA-l, of the ?rst of 
the four transducers 72A, are closed. Thus, if a with 
drawn pin 66 passes the ?rst transducer TA causing the 
switch vTA-l to be closed, current will not flow to the 
solenoid of gun FTCL, to cause that gun to ?re unless 
the cam controlled switch R-l is also closed, i.e., unless 
the gun is in proper ?ring position. Appropriately, cam 
switch R-l is only closed when the guns are in the top 
twenty percent of their travel, thereby corresponding 
to the location of the switch TA-l which is the switch 
controlled by the upper row of pins, i.e., row one.. 
While various structural features of the system have 

been shown and described, it will be apparent that vari 
ous modi?cations may be made therein without depart 
ing from the scope of the invention. ' 
Various of the features of the invention are set forth 

in the following claims. 
What is claimed is: 
1. Apparatus for spray coating individual articles 

moved along a given path by a conveyor, said apparatus 
comprising: 

stationary sensing means positioned at a given loca 
tion along said path and including an array of dis 
crete sensing units for sensing in a plane aligned 
generally transversely of and extending across said 
path to provide signals indicative of the size, shape 
and disposition of'each of said articles as they are 
moved through said plane by said conveyor, 

21 memory device for receiving said signals from said 
sensing means and for continuously storing data in 
dicative of said size, shape and disposition of each 
of said articles in response to said signals, 

a spray coating device positioned along said given 
path a predetermined distance downstream of said 
stationary sensing means and 

control means for operating said spray coating device 
in response to said stored data to provide a spray 
pattern for each article in accordance with its size, 
shape and disposition when each respective article 
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is in a predetermined physical relationship relative 
to said spray coating device. 

2. Apparatus according to claim 1 comprising means 
for continuously moving said spray coating device in a 
vertically reciprocating pattern, and means for provid 
ing signals indicative of the positions of said spray coat 
ing device, said control means including means for op 
erating said spray coating device in response to said po 
sition signals and said stored data indicating said prede 
termined physical relationship between said spray coat 
ing device and said article to be sprayed. 

3. An apparatus for spray coating individual articles, 
said apparatus comprising a conveyor for advancing 
the articles in spaced relation along a given path, means 
along said path for scanning the articles in a common 
plane extending transversely across said path and for 
producing signals corresponding to the size, shape and 
disposition of the portion of the articles located in the 
plane, the signals varying according to changes in size, 
shape and disposition of the articles as they move along 
the path and pass through said plane, a memory device 
receiving signals from said scanning means and tempo 
rarily storing data corresponding to said signals and re 
lating to the size and shape of the articles scanned, and 
at least one spray coating device disposed along the 
path of the articles downstream of said scanning means 
connected to and controlled by said memory device so 
as to provide a spray pattern for each article in accor 
dance with its size and shape, said scanning means in 
cluding means for providing at least two generally verti 
cally disposed, horizontally spaced light beams along 
the path of the articles and means for detecting the in 
terruption of either of [said beams by an article moving 
along said path, thereby providing an indication of the 
depth of the article being advanced by said conveyor. 

4. An apparatus in accordance with claim 3, wherein 
said scanning device is effective to transmit signals to 
said memory device corresponding to the depth of the 
articles being scanned, and wherein said spray painting 
device includes means for altering the pressure of the 
spray at that surface of the article being sprayed which 
is immediately adjacent the spray painting device in ac 
cordance with the depth of the article being sprayed. 

_ 5. An apparatus in accordance with claim 4, wherein 
said means for altering the pressure of the spray at that 
surface of the article being sprayed which is immedi 
ately adjacent the spray painting device includes means 
for moving the said spray painting device toward and 
away from the path of the articles. 

6. An apparatus in accordance with claim 4, wherein 
said means for altering the pressure of the spray at that 
surface of the article being sprayed which is immedi 
ately adjacent the spray painting device includes means 
for adjusting the pressure at which the paint is emitted 
from the spray painting device. 

7. An apparatus for spray coating in a spray zone, in 
dividual articles moved along a given path by a con 
veyor, said apparatus comprising; 

stationary sensing means positioned at a given loca 
tion along said path for providing signals corre 
sponding to the respective size and shape of the ar 
ticles, and to the respective disposition of the arti 
cles relative to the spray zone, in response to scan 
ning of said articles as each article moves past said 
sensing means, 

a memory device responsive vto said signals from said 
sensing'means for storing data indicative of said 
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size, shape and disposition of each of the articles 
moving past said sensing means, said memory de 
vice including means de?ning a surface movable at 
a speed proportional to the speed of said conveyor, 
means for selectively ‘altering said surface at a ?rst 
station in a manner corresponding to the size and 
shape of the articles passing said scanning device, 

a spray coating device positioned along said given 
path a predetermined distance after said stationary 
sensing means, said spray coating device being 
movable in a predetermined pattern relative to said 
spray zone, 

means for providing an indication of the position of 
said spray coating device as it moves in said prede 

' termined pattern, and - ' 

control means for operating said spray coating device 
in response to said position indication and the man 
ner in which said surface was altered at said ?rst 
station when the respective articles and said spray 
coating device are in a predetermined physical re 
lationship relative to each other, so that the indi 
vidual articles are coated by said coating device ac 
cording to their respective individual size, shape 
and disposition within said spray zone. “ 

8. An apparatus in accordance with claim 7, wherein 
said scanning means includes a series of vertically 
spaced photoelectric units, each unit including a light 
source and a photoelectric cell. 

9. An apparatus in accordance with claim 8, wherein 
said scanning means includes a reflective surface dis 
posed on one side of said path, wherein the light source 
of each photoelectric unit is disposed on the side of said 
path opposite said re?ective surface and adapted to 
focus a beam of light on said re?ective surface, and 
wherein the photoelectric cell of each photoelectric 
unit is disposed adjacent its respective light source and 
in the path ofthe re?ected beam of its said light source. 

10. An apparatus in accordance with claim 8, 
wherein each of said light sources and said photoelec 
tric cells are spaced vertically from each other on said 
opposite side of said path. _ 

11. An apparatus in‘ accordance with claim 7, 
wherein a spray coating device is provided for each of 
opposite sides of said path, along which said articles are 
advanced, wherein means are provided at said second 
station for sensing the manner in which said surface of 
said memory device was altered at said ?rst station and 
for transmitting a signal to one of said two spray coat 
ing devices corresponding to the manner in which said 
surface was altered at said ?rst station, and wherein 
means are provided at a third station for sensing the 
manner in which said surface of said memory device 
was altered at said ?rst station and for transmitting a 
signal to the other of said two spray coating devices 
corresponding to the manner in which said surface was 
altered at said ?rst station. 

12. An apparatus in accordance with claim 7, 
wherein said means de?ning a surface movable at a 
speed proportional to the speed of said conveyor de 
fines a plurality of holes extending through said sur 
face, wherein a pin is disposed in each of said holes so 
as to be movable axially therein, wherein'means are 
provided for assuring a predetermined disposition of 
said pins in relation to said surface as said pins ap 
proach said ?rst station, and wherein said means for se 
lectively altering said surface at said ?rst station in 
cludes means for selectively moving selected ones of 
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said pins axially relative to said surface, the arrange 
ment of said selected pins relative to one another, cor 
responding to the shape and being proportional to the 
size of the articles passing said scanning device, 

13. An apparatus in accordance with ‘ claim 12, 
wherein said pins are arranged in rows, and wherein 
said means for selectively moving selected ones of said 
pins axially in a predetermined manner includes a ?n 
ger for each of said rows effective when moved axially 
to engage a pin in alignment therewith and move it axi 
ally relative to said surface and means responsive to a 
predetermined signal to move said ?nger axially. 

14. -An apparatus in accordance with claim 7, 
wherein said ?rst station of said memory device is 
spaced from said second station a distance measured 
along the surface de?ned by said memory device which 
bears the same proportion to the distance between said 
sensing means and said spray painting device along said 
given path that the speed of said surface bears to the 
speed of said conveyor. ’ v 

15. An apparatus in accordance with claim 7, 
wherein means are provided for automatically causing 
said spray coating device to provide a spray pattern 
larger than that indicated vto be necessary by said sens 
ing means so as to insure coating of the top, bottom and 
sides of the article. 

16. An apparatus in accordance with claim 7 wherein 
said spray coating device includes a spray gun and said 
control means includes means for causing said gun to 
continue to emit a spray after the article has passed 
through the spray pattern of said gun to as to effect a 
coating of the trailing surface of the article. 

17. An apparatus in accordance with claim 7 wherein 
said spray coating device includes a plurality of spray 
guns, and said control means includes selectively oper 
able means for actuating any gun only when said gun 
and the article to be sprayed are in a predetermined 
physical relation to each other. ‘ 

18. An apparatus in accordance with claim 7 com 
prising means for moving said spray coating device in 
a reciprocating pattern transverse to said given path of 
article movement. 

19. An apparatus in accordance with claim 18 
wherein said reciprocating pattern of movement of said 
coating device is a predetermined constant distance 
from said stationary sensing means measured along said 
given path of article movement. 

20. An apparatus in accordance with claim 7 wherein 
the individual articles to be sprayed move along said 
given path in a longitudinal plane, said sensing means 
comprises an array of discrete sensing units arranged in 
a plane parallel to said longitudinal plane and aligned 
generally transverse to said given path to provide said 
signals corresponding to the size, shape and disposition 
of each article as it passes said array. 

21. An apparatus in accordance with claim 7 com 
prising means for driving said spray coating device in 
reciprocating movement, said means for providing an 
indication of the position of said spray coating device 
including a cam shaft drivingly connected to said driv 
ing means to rotate in synchronism therewith, a plural 
ity of cams on said shaft, and a switch associated with 
each of said cams, each cam being contoured so as to 
actuate its respective switch during only a portion of a 
complete rotation thereof, and each switch being actu 
ated during a different portion of the reciprocating 
movement of said coating device. 
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22. An apparatus for spray coating individual arti 
cles, said apparatus comprising a conveyor for advanc- ' 
ing the articles in spaced relation along a given path, 
means along said path for scanning the articles and for 
producing signals corresponding to the size and shape 
of the articles, a memory device for receiving signals 
from said scanning means and temporarily storing data 
relating to the size and shape of the articles scanned, 
and at least one spray coating device disposed along the 
path of the articles downstream of said scanning means 
connected to and controlled by said memory device so 
as to provide a spray pattern for each article in accor 
dance with its size and shape, said memory device in 
cluding means de?ning a surface movable at a speed 
proportional to the speed of said conveyor, means for 
selectively altering said surface at a ?rst station in a 
manner corresponding to the size and shape of the arti 
cles passing said scanning device, and means at a sec 
ond station for sensing the manner in which said sur 
face was altered at said first station and for transmitting 
a signal to a spray coating device corresponding to the 
manner in which said surface was altered at said ?rst 
station, said means de?ning a surface movable at a 
speed proportional to the speed of said conveyor de?n 
ing a plurality of holes extending through said surface, 
a pin disposed in each of said holes so as to be movable 
axially therein, means for assuring a predetermined dis 
position of said pins in relation to said surface as said 
pins approach said ?rst station, and said means for se 
lectively altering said surface at said ?rst station includ 
ing means for selectively moving selected ones of said 
pins axially relative to said surface, the arrangement of 
said selected pins relative to one another, correspond 
ing to the shape and being proportional to the size of 
the articles passing said scanning device, and said sur 
face-de?ning means comprising an endless belt formed 
of a plurality of interconnected bars moved trans 
versely of their length along a predetermined path de 
fined by a pair of sprockets rotatable about spaced par 
allel axes. 

23. An apparatus in accordance with claim 22, 
wherein said belt is altered at said ?rst station by mov 
ing pins inwardly of the closed loop in such a manner 
that the con?guration of the articles scanned will be 
outlined on said belt by the contrast between the over 
all appearance of the pins moved with the overall ap 
pearance of the pins not moved. 

24. An apparatus for spray coating individual arti 
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cles, said apparatus comprising a conveyor for advanc 
ing the articles in spaced relation along a given path, 
means along said path for scanning the articles and for 
producing signals corresponding to the size and shape 
of the articles, a memory device for receiving signals 
from said scanning means and temporarily storing data 
relating to the size and shape of the articles scanned, 
and at least one spray coating device disposed along the 
path of the articles downstream of said scanning means 
connected to and controlled by said memory device so 
as to provide a spray pattern for each article in accor 
dance with its size and shape, said memory device in 
cluding means de?ning a surface movable at a speed 
proportional to the speed of said conveyor, means for 
selectively altering said surface at a ?rst station in a 
manner corresponding to the size and shape‘ of the arti 
cles passing said scanning device, and means at a sec 
ond station for sensing the manner in which said sur 
face was altered at said ?rst station and for transmitting 
a signal to a spray coating device corresponding to the 
manner in which said surface was altered at said first 
station, said means de?ning a surface movable at a 
speed proportional to the speed of said conveyor de?n 
ing a plurality of holes extending through said surface, 
a pin disposed in each of said holes so as to be movable 
axially therein, means for assuring a predetermined dis 
position of said pins in relation to said surface as said 
pins approach said ?rst station, and said means for se 
lectively altering said surface at said ?rst station includ 
ing means for selectively moving selected ones of said 
pins axially relative to said surface, the arrangement of 
said selected pins relative to one another, correspond 
ing to the shape and being proportional to the size of 
the articles passing said scanning device, said means for 
sensing the manner in which said surface was altered at 
said ?rst station including a rod pivotably mounted 
with one of its ends adjacent said surface, a follower 
carried by said one end of said rod and extending trans 
versely thereof,‘ means biasing said rod for pivotal 
movement tending to urge said follower into engage 
ment with pins projecting from said surface and effec 
tive to cause said rod to pivot when a pin socket is 
moved past said follower, the pin of which has been 
moved out of a position in which it would be engaged 
by said follower, and a switch coupled to said rod effec 
tive to sense such pivotal movement of said rod. 

* * * >l< * 
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