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[57] ABSTRACT 
A programmable process and‘ production control cen 
ter features a complete system of built-in selectable 
input and output interfaces,‘internal selectable elec 
tronic clocks, control subsystems, and a programma— 
ble read-only-memory card reader. in governing the 
operation of the control center, the control subsystem 
responds to a combination of input signals. As a selec— 
tive read-only-memory, a specially formatted card in a 
card reader enables and determines-response to‘ a plu~ 

I rality of external, internal ‘and time signals in order to 
determine the development of - the combination of 
input signals. Included in the overall arrangement is a 
wide range of selection with respect to types of inputs 
and types of outputs as well as permitting choice be 
tween numerous different inter-coordinated responses. 

13 Claims, 25 DrawingFi'gures 
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PROGRAMMABLE PROCESS AND PRODUCTION 
CONTROL SYSTEMS 

The present invention pertains to programmable pro 
cess and production control systems. More particu 
larly, it relates to programmable process control sys 
tems which exhibit capability of complex control func 
tion while yet exhibiting simplicity of set up and opera 
tion. _ 

A typical process in which automatic control is de 
sired is a ?ow-solder station for electronic printed cir 
cuits. It is desired to use an optimum amount of ?ux 
and to complete as many printed boards per minute as 
practically possible. However, the duration and amount 
of flux applied, and the proper rate of the conveyor, va 
rieswith different types of printed boards. Without au 
tomatic control of some sort, optimum operation re 
quires that a skilled individual be present to reset each 
of the station functions each time a new board is to be 
processed. Of course, that is an uneconomical ap 
proach. . 

Quite apparently, a general purpose computer may 
be programmed so as to respond to information indi 
cating the kind of board under process at any given 
time and thereupon serve to control the station func 
tion as ordered by its programming. However, this ap 
proach requires the inclusion in the overall system of 
peripheral or interface equipment between the process 
stations and the computer. It also requires the services 
of a trained computer programmer in order to feed the 
computer with the necessary information in the proper 
language. ' ‘ ' 

It is, accordingly, a general object of the present in 
vention to provide ‘a programmable process and pro 
duction control center which overcomes the afore 
noted disadvantages and de?ciencies. 
A more speci?c object of the present invention is to 

provide a controller which requires no external input 
/output or interface equipment and no knowledge of 
computer programming in order to obtain satisfactory 
operation. 
Another objectof the present invention is to provide 

a controller in which control functions may be changed 
merely by the insertion of an appropriately punched or 
otherwise marked program card. ‘ 
A further object of the present invention is to provide 

a controller which features a wide range of ?exibility 
and adaptability. 

Still another object of the present invention is to pro 
vide a controller that utilizes, as a programmable read 
only-memory, an inexpensive tabulation card that is re 
placeable, reusable and economically disposable. 
A still further object of the present invention is to 

provide a controller with a memory that is totally ac 
cessed instead of being only address accessed. 

In accordance with the invention, a programmable 
process and production control center includes means 
for developing an output signal in response to the oc 
currence of magnitude of one of time, number of 
events, and change of character together with means 
for governing the operation of the development means 
in response to a combination of input signals. Selec 
tively ?xed totally-and-simultaneously accessed passive 
self-decoding read-only memory means responds to a 
plurality of incoming signals for de?ning and determin 
ing the development of the combination of input sig 
nals. Various features include internal options of types 
of input and output signals, highly ?exible selectible ex 
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2 
pansion of needed functions and both internal and ex 
ternal interconnection and interdependence of various 
functions under determination of the memory means. 
The inventive features which are believed to be novel 

are set forth with particularity in the appended claims. 
The invention, together with further objects and advan 
tages thereof, may best be understood, however, by ref 
erence to the following description taken in conjunc 
tion with the accompanying drawings in the several ?g 
ures of which like reference numerals identify like ele 
ments and in which: ' 

FIG. 1 is a front elevational view of the exterior of a _ 
programmable process and production control center; 
FIG. la is a separated isometric view of a card reader 

speci?cally implemented for use in the control center 
of FIG. 1; 
FIG. lb is an enlargedv fragmentary cross-sectional 

view of the implemented form of card reader shown in 
FIGS. 1 and la; ' 

FIG. 10 is a front view of a decoding platen incorpo- _ 
rated into the card reader of the preceding ?gures; 
FIG. 2 is an enlarged rear elevational view of the 

same control center; , 

FIG. 3 is a functional diagram of one embodiment of 
the present invention; 
FIG. 4 is a functional diagram of an enhanced em 

bodiment of the present invention; _ 
FIG. 5 is'alpictorial representation of a control card 

utilized in connection with the embodiments of the ear 
lier ?gures; 1 > 

FIG. 6 is a functional block diagram of an embodi 
ment of the present invention; . 
FIG. 7 illustrates the input control logic employed in 

the system of FIG. 6; ,. 
FIG. 8 depicts a block diagram of one version of the 

embodiment of FIG. 6; 
FIGS. 9a, 9b and 9c are schematic diagrams of differ 

ent input options included in connection with the em 
bodiments of the previous ?gures; 
FIG. 10 is a schematic diagram of a portion of the ap~ 

paratus shown in FIG. 8; 
FIG. 11 is a schematic diagram of another portion of 

the apparatus shown in FIG. 8; 
FIG. 12 is a schematic diagram of still another por 

tion of the apparatus. shown in FIG. 8; 
FIG. 13 is a schematic diagram of a further portion 

of the apparatus shown in FIG. 8; 
FIGS. 14a, 14b, 14c and 14d are schematic diagrams 

of various output options available in'connection with 
the apparatus of the preceding ?gures; 

FIG. 15 is a schematic diagram of yet another portion 
of the apparatus of FIG. 8; 
FIG. 16 is a schematic diagram of a still further por 

tion of the apparatus shown in FIG. 8; and 
FIG. 17 is a schematic diagram .of a ?nal portion of 

the apparatus depicted in FIG. 8. ’ 
In order more readily to understand and appreciate 

details which will follow, initial consideration will be 
directed to an external view of the apparatus, reference 
also being made to certain features of flexibility and to 
various kinds of input and output signals which desir 
ably are to be received. or produced. Thus, FIG. I de 
picts the front panel of a presently preferred version of 
the subject programmable control center. Included on 
the front panel are a card reader 20, a key-operated 
main-power switch 22 and a sub-panel 24 in which are 
mounted a plurality of push buttons 26 distributed in an 






























