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The present invention relates to spray painting Systems, 
and more particularly, to a safety control or interlock 
for a conveyorized automated spray painting System. 

In the spray painting or spray treating of an article 
on an automated basis, the article is typically conveyed 
past a spray source such as a nozzle or an array of nozzles 
where it is subjected to a spray treatment. It is often 
of prime, if not critical, importance that the article be 
in the proper orientation in relation to the spray Source, to 
insure that it is adequately and properly treated by the 
spray material. An improper crientation of the article 
may result in an imperfection in the sprayed article, 
necessitating its scrapping or re-treating and thus Sub 
tantially increasing production costs. 

Accordingly, it is an object of the present invention to 
provide a highly simplified, yet wholly effective safety 
control system for a conveyor which all automatically 
shut down the conveyor or provide a warning when an 
article to be spray painted is not properly oriented at it 
approaches a spray treatment station. More specifically, 
it is an object to provide an interlock for a conveyor 
carrying suspended conductive or partially conductive 
articles through an electrostatic or other spray painting 
station. 

in accordance with an important aspect of the inven 
tion, a silhouette of the desired orientation of the article 
to be sprayed is formed by a plurality of electric probes 
interposed in the path of the conveyed article. The 
probes are associated with a safety control relay in the 
energizing circuitry of the conveyor and are adapted to 
stop the conveyor through the opening of the Safety relay 
when any one of the probes is contacted, in any degree, 
by the article, indicating that the article is misoriented. 
A properly oriented article will pass through the sil 
houette formed by the probes without any contact and 
without causing the disruption of the conveyor operation. 

For a more complete understanding of the invention and 
its attendant advantages, reference should be made to the 
following detailed description taken in conjunction with 
the accompanying drawing showing a schematic represen 
tation of the new and improved safety interlock for a 
conveyorized spray painting System. 

In accordance with the invention, an overhead con 
veyor comprising an I rail 11 with a movable trolley 12 
supported thereon, travels in a predetermined path in an 
automated painting process through an orientation control 
station A and a spray painting station B. As shown, 
the trolley 12 includes wheels 13 and an article hook 4, 
from which a conductive or partially conductive article 
15 may be suspended. As a specific aspect of the inven 
tion, the aforementioned conveyor elements are electrical 
conductors in order that electrical continuity or conduc 
tivity between the article 15 and the rail i may be es 
tablished and maintained. 
The spray station B is provided with sources, such as 

nozzles 52 (shown greatly enlarged), arranged to apply 
a coating to the article when it is in a predetermined, de 
sired orientation 16 (shown in phanton) therewith. 

In accordance with an important aspect of the inven 
tion, at a point in the conveyor path in advance of the 
spray station B, the orientation control station A is es 
tablished by one or more, usually a series, of probes i7 
arranged so that their tips 18 generally outline the de 
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sired, predetermined orientation 16. The probes are 
advantageously fabricated from short lengths of piano 
wire, for example, and are supported in cantilever fashion 
by opposed walls 9, 26 of a suitable dielectric material. 
The relationship of the stations A and B is, of course, 
such that the probe elements are maintained free from 
contamination by sprayed paint. 
The safety interlock of the present invention acts to 

de-energize the conveyor motor 25 and thus halts the 
conveyor when an article is detected to be improperly 
oriented by the probes 7. Typical control circuitry for 
the interlock system generally includes conveyor motor 
energizing circuitry (starting and stopping) and a safety 
interlock cricuit associated therewith to de-energize the 
mortor and/or to sound an alarm, if desired, when a mis 
oriented article contacts one of the probes 17. 
More specifically, the energizing circuitry includes a 

primary power source S, which is connected by conduc 
tors 23, 24 to the conveyor motor 25. The conductor 23 
includes a pair of relay contacts 26, which are normally 
open but are closable upon actuation of a two-pole motor 
operating relay 29. 
The motor starting circuitry includes a normally open 

starting switch 30, advantageously a pushbutton type 
switch. One side of the starting switch is connected 
through a conductor 33 to the conductor 23 at one side 
of the source S, and the other side is connected through a 
conductor 34 to the energizing coil of the operating relay 
29, the other side of the coil being connected to the con 
ductor 24 at the other side of the source. 
The motor stopping circuitry includes a conductor 36 

connected across the starting Switch, between the conduc 
tors 33, 34. The conductor 26 includes three pairs of 
contacts 37, 39, 41; a pair of normally open safety switch 
contacts 37 which is held closed in normal operation by 
energization of a safety control relay 43; a pair of normal 
ly closed, stop button contacts 39; and a pair of contacts 
41, holding contacts which are normally open but are 
closable upon energization of the operating relay 29. 
The safety interlock circuitry includes the aforemen 

tioned safety control relay 43, whose energizing coil is 
connected across the output terminals of an amplifier 
48, whose sensitivity is such that it can be adjusted even 
through relatively highly resistive materials. In accord 
ance with the invention, the input to the amplifier is in 
the nature of a safety control pulse or signal which is 
created by the contacting, no matter how slight, of a mis 
oriented conductive or partially conductive article by 
one of the probes 7. The article itself may be electri 
cally connected to ground through the hook 14, the trolley 
22, the Tail i, and a ground conductor 59, as shown in 
the drawing, although in some instances it need not be 
grounded if it has a large enough mass effect. As shown, 
the probes 17 are connected to one of the amplifier input 
terminals by a conductor 49. The other amplifier input 
terminal is connected to ground through a power source 
S’ by a conductor 5i. 

Operation of the new and improved system is initiated 
by momentary depression of the start button 30, which 
will energize the operating relay 29, closing the contacts 
and energizing the conveyor drive motor 25. After mo 
mentary closure of the start switch 30, the relay 29 re 
mains energized through a holding circuit, including its 
now closed contacts 41. The coil of the operating relay 
will remain energized, maintaining the operation of the 
conveyor motor, until the current thereto is interrupted 
by the manual depression of the stop button 39 or by the 
opening of the contacts 37 through energization of the 
safety control relay 43. De-energization of the operat 
ing relay 29 by either of these alternatives will open the 
motor energizing circuit, as will be understood, and will 
leave the motor circuit open until the relay 29 is once 
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again energized through the depression of the starting 
button 30. 
The safety control pulse necessary to energize the con 

trol relay 43 is created by the closing of an orientation 
Switch (indicated generally at 58), the contacts of which 
are normally open and which include, as a specific aspect 
of the invention, the wire probes 7 and the conductive 
article 5, itself. If the article is not hanging properly 
as it passes through the control station A, one of the 
probes 7 will be contacted, momentarily closing an orien 
tation switch and immediately closing down the System. 
Since the articles contemplated by the invention may be 
of light weight and since they are freely suspended, 
switches of the typical positive action or position displace 
ment types would not be suitable for use as or in lieu 
of an orientation switch, because a typical misoriented 
part would possess insufficient inertia to actuate Such a 
conventional switch reliably. Therefore, the importance 
of the use of the electroconductive article 15, itself, the 
amplifier 48, and the conductive conveyor elements i-i4 
as integral elements of the electrical interlock system 
should be well understood. 

It will be appreciated that the simplified and unique 
system of the present invention, provides a high degree 
of safety control for a spray paint system in which proper 
orientation of the article being painted is important to 
the ultimate success of the process. Moreover, utiliza 
tion of simple wire probes in combination with an ampli 
fier and the conductive conveyor elements to create an 
effective safety control pulse provides a very inexpensive, 
yet extremely reliable and efficient, safety control for the 
system. 

In a typical system, the wire probes 17 may be one 
or more in number and adjustably mounted for inward 
and outward movement. Thus, parts of various config 
urations may be accommodated by the control system. 

Although the present invention has been described with 
reference to a specific preferred embodiment, it should 
be understood that the description has been made by Way 
of example, and that certain changes in details of con 
struction and arrangement of the elements may be made 
without departing from the scope of the invention as here 
inafter claimed. 

I claim: 
1. Safety control for a spray painting System, compris 

1ng 
(a) conveyor means adapted to transport a suspended 
electroconductive article having a predetermined, de 
sired outline and orientation in a predetermined 
path, 

(b) a spray painting station located at a point in Said 
path, 

(c) an orientation control station located in said path 
in advance of said spray painting station, 

(d) said control station having an array of wire-like 
probe elements generally defining said predetermined 
outline, 

(e) first electrical circuit means energizing said con 
veyor means, 

(f) amplification means in association with said con 
veyor means and said probe elements, and 

(g) second electrical circuit means normally open but 
being closable upon contact of an improperly ori 
ented article with one of said probes, and 

(h) interlock relay means associated with said ampli 
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4. 
fier and said first circuit means and adapted to de 
energize said conveyor means upon completion of 
said second circuit means. 

2. Safety control for a spray painting system, compris 
lilg 

(a) conveyor means adapted to transport a suspended 
electroconductive article having a predetermined, de 
sired outline and orientation in a predetermined 
path, 

(b) a spray painting station located at a point in said 
path, 

(c) an Orientation control station located in said path 
in advance of said spray painting station, 

(d) said control station having an array of wire-like 
probe elements generally defining said predetermined 
outline; 

(e) first electrical circuit means including a control 
switch, 

(f) amplification means in association with said first 
electrical circuit means and said probe elements, 
and 

(g) second electrical circuit means normally open but 
being closable upon contact of an improperly ori 
ented article with one of said probes, and 

(h) interlock relay means associated with said am 
plifier and said first circuit means and adapted to 
change the condition of said control switch upon 
completion of said second circuit means. 

3. Safety control for a spray painting system, compris 
ling 

(a) conveyor means adapted to transport a suspended 
electroconductive article having a predetermined, de 
sired outline and orientation in a predetermined 
path, 

(b) a spray painting station located at a point in said 
path, 

(c) an orientation control station located in said path 
in advance of said spray painting station, 

(d) said control station having an array of wire-like 
probe elements generally defining said predetermined 
outline, 

(e) first electrical circuit means including a control 
Switch, 

(f) interlock relay means in association with said first 
electrical circuit means and said probe elements, 
and 

(g) second electrical circuit means normally open but 
being closable upon contact of an improperly ori 
ented article with one of said probes, and 

(h) said interlock relay means being adapted to change 
the condition of said control switch upon comple 
tion of said second circuit means. 
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