 This machine was used to weld the steel cages which served as the skeletal

system for concrete foundation forms made of polymer foam. There were several wires ‘raked’ into the machine forward while one was being fed laterally, welded

and cut. The machine would then repeat the process, creating a square grid

pattern like a fence which was then assembled with the foam to create the forms.
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I/O      Name              Comment                          Remark

   X0       WIRE FAULT        

   X1       ACCUMLOW  CW      

   X2       ACCUMFULL CW      

   X3       CROSSWIRE MIDPT   

   X4       CROSSWIRE IN      

   X5       CWIRESHEARCLOSD   

   X6       PUSH BAR  FWD     

   X7       PUSH BAR  BACK    

   X10      TIE  LINK SWTCH   

   X11      SHEAROPEN         

   X12      SHEARCLOSD        

   X13      PUSH BAR  MIDPT   

   X14      NOT  VALID X14    

   X15      NOT  VALID X15    

   X16      NOT  VALID X16    

   X17      NOT  VALID X17    

   X20      START-JOG-STEP    

   X21      MANUL             

   X22      AUTO              

   X23      RESET             

   X24      COUNT 6           

   X25      COUNT 8           

   X26      MASTRSTOP         

   X27      WELD TIPS UP      

   Y0       WIRE FAULTALARM   

   Y1       PUSH BAR  VALVE   

   Y2       CROSS FEEDVALVE   

   Y3       CROSSSHEARVALVE   

   Y4       CROSS BENDVALVE   

   Y5       SPARE Y5          

   Y6       SHEARVALVE        

   Y7       SPARE Y7          

   Y10      INIT WELD         

   M3       FALSEFOR 1 SCAN   

   M4       ACCUM WENT LOW    

   M5       CROSSSHEAR DONE   

   M6       AUTO MODE         

   M10      PUSH ON           

   M11      PUSH DONE         

   M12      OK TO PUSH        

   M13      OK TO WELD        

   M14      INIT BIT          

   M16      SKIP TIE  BIT 1   

   M17      SKIP TIE  BIT 2   

   M18      SKIP TIE  BIT 3   

   M19      SKIP FEED & CUT   

   M20      PUSH GOING BACK   

   M500     DON'T WELD        

   M501     FEED CMPLT        

   M502     PUSH READY        

   M507     WELD ON           

   M508     WELD DONE         

   M509     WELD READY        

   M515     SHEAR DONE        

   I/O      Name              Comment                          Remark

   T0       ACCUM LOW TIMER   

   T1       BEND TIMER        

   T2       WELD PULSETIMER   

   T3       WELD DONE TIMER   

   T4       BEND DONE TIMER   

   T5       FEED TIME-OUT     

   T6       FLASHTIMER1       

   T7       FLASHTIMER2       

   T200     TIMER FOR BEND    

   C0       SIX  COUNT        

   C1       EIGHTCOUNT        

   C2       TWLVECOUNT        

   D200     SAVES C0  DATA    

   D201     SAVES C1  DATA    

   D202     SAVES C2  DATA    

           Conditions for running in auto.                   

       0 LD     X22    AUTO            

       1 LD     X20    START-JOG-STEP  

       2 OR     M6     AUTO MODE       

       3 ANB           

       4 ANI    X26    MASTRSTOP       

       5 OUT    M6     AUTO MODE       

           This bit is true after until until the machine    

           makes the first push forward.                     

       6 LD     M6     AUTO MODE       

       7 LD     X20    START-JOG-STEP  

       8 OR     M14    INIT BIT        

       9 ANB           

      10 ANI    M20    PUSH GOING BACK 

      11 OUT    M14    INIT BIT        

           This flag is set when a wire feeds completely to  

           the cross-wire end limit, or when the machine is  

           first switched to auto and there is a wire at the 

           middle limit.                                     

      12 LD     X4     CROSSWIRE IN    

      13 OR     M14    INIT BIT        

      14 OR     M501   FEED CMPLT      

      15 AND    X3     CROSSWIRE MIDPT 

      16 ANI    X23    RESET           

      17 OUT    M501   FEED CMPLT      

           This is the output to the cross-feed valve.A time-

           out of .5 seconds prevents excessive feeding in   

           the event of a limit switch failure.              

      18 LD     M6     AUTO MODE       

      19 LDI    X2     ACCUMFULL CW    

      20 ANI    X3     CROSSWIRE MIDPT 

      21 ANI    X5     CWIRESHEARCLOSD 

      22 OR     Y2     CROSS FEEDVALVE 

      23 ANB           

      24 ANI    M501   FEED CMPLT      

      25 ANI    T5     FEED TIME-OUT   

      26 OUT    Y2     CROSS FEEDVALVE 

           This timer shuts off the cross-feed if the end    

           limit fails. It is reset by the start switch.     

      27 LD     Y2     CROSS FEEDVALVE 

      28 LD     T5     FEED TIME-OUT   

      29 ANI    X20    START-JOG-STEP  

      30 ORB           

      31 OUT    T5     FEED TIME-OUT   

                K5     

           The crosswire shear is triggered by the crosswire 

           end limit.It turns off with the bender.           

      34 LD     M6     AUTO MODE       

      35 AND    X3     CROSSWIRE MIDPT 

      36 LD     X4     CROSSWIRE IN    

      37 OR     Y3     CROSSSHEARVALVE 

      38 ANB           

      39 ANI    T200   TIMER FOR BEND  

      40 OUT    Y3     CROSSSHEARVALVE 

           The bender operates when the shear is closed and  

           turns off when the bend-timer times out.          

      41 LD     M6     AUTO MODE       

      42 AND    X3     CROSSWIRE MIDPT 

      43 AND    X5     CWIRESHEARCLOSD 

      44 ANI    T200   TIMER FOR BEND  

      45 OUT    Y4     CROSS BENDVALVE 

           The bend timer starts when the shear closes and   

           latches until the wire is pushed forward.         

      46 LD     M6     AUTO MODE       

      47 LD     X5     CWIRESHEARCLOSD 

      48 LD     T200   TIMER FOR BEND  

      49 AND    X3     CROSSWIRE MIDPT 

      50 ORB           

      51 ANB           

      52 OUT    T200   TIMER FOR BEND  

                K20    

           This flag allows the welder to start.             

      55 LD     X27    WELD TIPS UP    

      56 AND    X3     CROSSWIRE MIDPT 

      57 AND    T200   TIMER FOR BEND  

      58 OR     M509   WELD READY      

      59 ANI    M508   WELD DONE       

      60 ANI    X23    RESET           

      61 OUT    M509   WELD READY      

           Output to the welder is pulsed on for .2 seconds. 

      62 LD     M6     AUTO MODE       

      63 LD     M509   WELD READY      

      64 OR     Y10    INIT WELD       

      65 ANB           

      66 ANI    T2     WELD PULSETIMER 

      67 ANI    Y1     PUSH BAR  VALVE 

      68 ANI    X13    PUSH BAR  MIDPT 

      69 ANI    M500   DON'T WELD      

      70 OUT    Y10    INIT WELD       

           The weld pulse timer resets when the push is done.

      71 LD     M6     AUTO MODE       

      72 LD     Y10    INIT WELD       

      73 LD     T2     WELD PULSETIMER 

      74 ANI    M20    PUSH GOING BACK 

      75 ORB           

      76 ANB           

      77 OUT    T2     WELD PULSETIMER 

                K2     

           This flag indicates that the welder has been      

           triggered.                                        

      80 LD     Y10    INIT WELD       

      81 OR     M507   WELD ON         

      82 ANI    M20    PUSH GOING BACK 

      83 ANI    X23    RESET           

      84 OUT    M507   WELD ON         

           This flag is set when the welder has finished     

           welding and is reset when the push is complete.   

      85 LD     M507   WELD ON         

      86 ANI    Y10    INIT WELD       

      87 OR     M508   WELD DONE       

      88 ANI    M20    PUSH GOING BACK 

      89 ANI    X23    RESET           

      90 OUT    M508   WELD DONE       

           This timer delays the push if the accumulator     

           gets too far behind.                              

      91 LD     X1     ACCUMLOW  CW    

      92 ANI    Y1     PUSH BAR  VALVE 

      93 OUT    T0     ACCUM LOW TIMER 

                K10    

           This flag allows the push after a weld or if the  

           weld counters have counted 6, 8, or 12 ties.      

      96 LD     M508   WELD DONE       

      97 OR     M500   DON'T WELD      

      98 OR     M502   PUSH READY      

      99 ANI    M20    PUSH GOING BACK 

     100 ANI    X23    RESET           

     101 OUT    M502   PUSH READY      

           This bit must be set for the push to start.       

     102 LD     M6     AUTO MODE       

     103 AND    X3     CROSSWIRE MIDPT 

     104 AND    X7     PUSH BAR  BACK  

     105 AND    X11    SHEAROPEN       

     106 AND    X27    WELD TIPS UP    

     107 ANI    X0     WIRE FAULT      

     108 ANI    X10    TIE  LINK SWTCH 

     109 ANI    X12    SHEARCLOSD      

     110 OUT    M12    OK TO PUSH      

           This is a flag that indicates a push is complete. 

     111 LDI    Y1     PUSH BAR  VALVE 

     112 AND    X13    PUSH BAR  MIDPT 

     113 OUT    M20    PUSH GOING BACK 

           The output to the push-bar is delayed if the      

           accumulator is low.                               

     114 LD     M502   PUSH READY      

     115 AND    M12    OK TO PUSH      

     116 LDI    X1     ACCUMLOW  CW    

     117 OR     T0     ACCUM LOW TIMER 

     118 ANB           

     119 OR     Y1     PUSH BAR  VALVE 

     120 ANI    X6     PUSH BAR  FWD   

     121 OUT    Y1     PUSH BAR  VALVE 

           The tie-shear operates after the push when        

           the pusher moves back past the mid-position limit.

     122 LD     M6     AUTO MODE       

     123 LDI    Y1     PUSH BAR  VALVE 

     124 ANI    M20    PUSH GOING BACK 

     125 AND    X10    TIE  LINK SWTCH 

     126 AND    X11    SHEAROPEN       

     127 OR     Y6     SHEARVALVE      

     128 ANB           

     129 ANI    M515   SHEAR DONE      

     130 OUT    Y6     SHEARVALVE      

           This bit is set true when the shear closes and    

           latches itself until the tie link switch opens.   

     131 LD     X12    SHEARCLOSD      

     132 LD     M515   SHEAR DONE      

     133 AND    X10    TIE  LINK SWTCH 

     134 ORB           

     135 ANI    X23    RESET           

     136 OUT    M515   SHEAR DONE      

           The next two timers create a half second cycle    

           for blinking an alarm indicator.                  

     137 LDI    T7     FLASHTIMER2     

     138 OUT    T6     FLASHTIMER1     

                K5     

     141 LD     T6     FLASHTIMER1     

     142 OUT    T7     FLASHTIMER2     

                K5     

           This output will flash if there is a wire fault.  

     145 LD     X0     WIRE FAULT      

     146 AND    T6     FLASHTIMER1     

     147 OUT    Y0     WIRE FAULTALARM 

           This rung advances the counters when the welder is

           pulsed and stores the value of the counters in    

           battery backed registers.                         

     148 LD     M6     AUTO MODE       

     149 AND    Y10    INIT WELD       

     150 OUT    C0     SIX  COUNT      

                K7     

     153 MOV           

                C0     SIX  COUNT      

                D200   SAVES C0  DATA  

     158 OUT    C1     EIGHTCOUNT      

                K9     

     161 MOV           

                C1     EIGHTCOUNT      

                D201   SAVES C1  DATA  

     166 OUT    C2     TWLVECOUNT      

                K13    

     169 MOV           

                C2     TWLVECOUNT      

                D202   SAVES C2  DATA  

           This rung initializes the counters on the first   

           scan to be able to pick up where it left off.     

     174 LDI    M3     FALSEFOR 1 SCAN 

     175 MOV           

                D200   SAVES C0  DATA  

                C0     SIX  COUNT      

     180 MOV           

                D201   SAVES C1  DATA  

                C1     EIGHTCOUNT      

     185 MOV           

                D202   SAVES C2  DATA  

                C2     TWLVECOUNT 
           This flag is set true when the weld counters      

           count out and it causes the machine to push       

           without welding.                                  

     190 LDI    X24    COUNT 6         

     191 ANI    X25    COUNT 8         

     192 AND    C2     TWLVECOUNT      

     193 LD     X24    COUNT 6         

     194 AND    C0     SIX  COUNT      

     195 ORB           

     196 LD     X25    COUNT 8         

     197 AND    C1     EIGHTCOUNT      

     198 ORB           

     199 ANI    X23    RESET           

     200 OUT    M500   DON'T WELD      

           The next three rungs reset the counters after     

           the skip or if the reset button is pushed.        

     201 LD     C0     SIX  COUNT      

     202 AND    M20    PUSH GOING BACK 

     203 OR     X23    RESET           

     204 RST    C0     SIX  COUNT      

     206 RST    D200   SAVES C0  DATA  

     209 LD     C1     EIGHTCOUNT      

     210 AND    M20    PUSH GOING BACK 

     211 OR     X23    RESET           

     212 RST    C1     EIGHTCOUNT      

     214 RST    D201   SAVES C1  DATA  

     217 LD     C2     TWLVECOUNT      

     218 AND    M20    PUSH GOING BACK 

     219 OR     X23    RESET           

     220 RST    C2     TWLVECOUNT      

     222 RST    D202   SAVES C2  DATA  

           This bit is set true after the program's 1st scan.

     225 LDI    M3     FALSEFOR 1 SCAN 

     226 OR     M3     FALSEFOR 1 SCAN 

     227 OUT    M3     FALSEFOR 1 SCAN 

     228 END           
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     Conditions for running in auto.                                           │

      │X22   X20   X26                                                   M6    │

    0 ├┤ ├──┬┤ ├──┬┤/├───────────────────────────────────────────────────(  )──┤

      │AUTO │START│MASTR                                                 AUTO  │

      │     │-JOG-│STOP                                                  MODE  │

      │     │STEP │                                                            │

      │     │     │                                                            │

      │     │M6   │                                                            │

      │     └┤ ├──┘                                                            ┤

      │      AUTO                                                              │

      │      MODE                                                              │

      │                                                                        │

      │                                                                        │

     This bit is true after until until the machine                            │

     makes the first push forward.                                             │

      │M6    X20   M20                                                   M14   │

    6 ├┤ ├──┬┤ ├──┬┤/├───────────────────────────────────────────────────(  )──┤

      │AUTO │START│PUSH                                                  INIT  │

      │MODE │-JOG-│GOING                                                 BIT   │

      │     │STEP │ BACK                                                       │

      │     │     │                                                            │

      │     │M14  │                                                            │

      │     └┤ ├──┘                                                            ┤

      │      INIT                                                              │

      │      BIT                                                               │

      │                                                                        │

      │                                                                        │

     This flag is set when a wire feeds completely to                          │

     the cross-wire end limit, or when the machine is                          │

     first switched to auto and there is a wire at the                         │

     middle limit.                                                             │

      │X4    X3    X23                                                   M501  │

   12 ├┤ ├──┬┤ ├───┤/├───────────────────────────────────────────────────(  )──┤

      │CROSS│CROSS RESET                                                 FEED  │

      │WIRE │WIRE                                                        CMPLT │

      │IN   │MIDPT                                                             │

      │     │                                                                  │

      │M14  │                                                                  │

      ├┤ ├──┤                                                                  ┤

      │INIT │                                                                  │

      │BIT  │                                                                  │

      │     │                                                                  │

      │     │                                                                  │

      │M501 │                                                                  │

      ├┤ ├──┘                                                                  ┤

      │FEED                                                                    │

      │CMPLT                                                                   │

      │                                                                        │

      │                                                                        │

     This is the output to the cross-feed valve.A time-                        │

     out of .5 seconds prevents excessive feeding in                           │

     the event of a limit switch failure.                                      │

      │M6    X2    X3    X5    M501  T5                                  Y2    │

   18 ├┤ ├──┬┤/├───┤/├───┤/├──┬┤/├───┤/├─────────────────────────────────(  )──┤

      │AUTO │ACCUM CROSS CWIRE│FEED  FEED                                CROSS │

      │MODE │FULL  WIRE  SHEAR│CMPLT TIME-                                FEED │

      │     │CW    MIDPT CLOSD│      OUT                                 VALVE │

      │     │                 │                                                │

      │     │Y2               │                                                │

      │     └┤ ├──────────────┘                                                ┤

      │      CROSS                                                             │

      │       FEED                                                             │

      │      VALVE                                                             │

      │                                                                        │

     This timer shuts off the cross-feed if the end                            │

     limit fails. It is reset by the start switch.                             │

      │Y2                                                                K5    │

   27 ├┤ ├────────┬──────────────────────────────────────────────────────(T5  )┤

      │CROSS      │                                                      FEED  │

      │ FEED      │                                                      TIME- │

      │VALVE      │                                                      OUT   │

      │           │                                                            │

      │T5    X20  │                                                            │

      ├┤ ├───┤/├──┘                                                            ┤

      │FEED  START                                                             │

      │TIME- -JOG-                                                             │

      │OUT   STEP                                                              │

      │                                                                        │

     The crosswire shear is triggered by the crosswire                         │

     end limit.It turns off with the bender.                                   │

      │M6    X3    X4    T200                                            Y3    │

   34 ├┤ ├───┤ ├──┬┤ ├──┬┤/├─────────────────────────────────────────────(  )──┤

      │AUTO  CROSS│CROSS│TIMER                                           CROSS │

      │MODE  WIRE │WIRE │ FOR                                            SHEAR │

      │      MIDPT│IN   │BEND                                            VALVE │

      │           │     │                                                      │

      │           │Y3   │                                                      │

      │           └┤ ├──┘                                                      ┤

      │            CROSS                                                       │

      │            SHEAR                                                       │

      │            VALVE                                                       │

      │                                                                        │

     The bender operates when the shear is closed and                          │

     turns off when the bend-timer times out.                                  │

      │M6    X3    X5    T200                                            Y4    │

   41 ├┤ ├───┤ ├───┤ ├───┤/├─────────────────────────────────────────────(  )──┤

      │AUTO  CROSS CWIRE TIMER                                           CROSS │

      │MODE  WIRE  SHEAR  FOR                                             BEND │

      │      MIDPT CLOSD BEND                                            VALVE │

      │                                                                        │

     The bend timer starts when the shear closes and                           │

     latches until the wire is pushed forward.                                 │

      │M6    X5                                                          K20   │

   46 ├┤ ├──┬┤ ├────────┬────────────────────────────────────────────────(T200)┤

      │AUTO │CWIRE      │                                                TIMER │

      │MODE │SHEAR      │                                                 FOR  │

      │     │CLOSD      │                                                BEND  │

      │     │           │                                                      │

      │     │T200  X3   │                                                      │

      │     └┤ ├───┤ ├──┘                                                      ┤

      │      TIMER CROSS                                                       │

      │       FOR  WIRE                                                        │

      │      BEND  MIDPT                                                       │

      │                                                                        │

     This flag allows the welder to start.                                     │

      │X27   X3    T200  M508  X23                                       M509  │

   55 ├┤ ├───┤ ├───┤ ├──┬┤/├───┤/├───────────────────────────────────────(  )──┤

      │WELD  CROSS TIMER│WELD  RESET                                     WELD  │

      │TIPS  WIRE   FOR │DONE                                            READY │

      │UP    MIDPT BEND │                                                      │

      │                 │                                                      │

      │M509             │                                                      │

      ├┤ ├──────────────┘                                                      ┤

      │WELD                                                                    │

      │READY                                                                   │

      │                                                                        │

      │                                                                        │

     Output to the welder is pulsed on for .2 seconds.                         │

      │M6    M509  T2    Y1    X13   M500                                Y10   │

   62 ├┤ ├──┬┤ ├──┬┤/├───┤/├───┤/├───┤/├─────────────────────────────────(  )──┤

      │AUTO │WELD │WELD  PUSH  PUSH  DON'T                               INIT  │

      │MODE │READY│PULSE BAR   BAR    WELD                               WELD  │

      │     │     │TIMER VALVE MIDPT                                           │

      │     │     │                                                            │

      │     │Y10  │                                                            │

      │     └┤ ├──┘                                                            ┤

      │      INIT                                                              │

      │      WELD                                                              │

      │                                                                        │

      │                                                                        │

     The weld pulse timer resets when the push is done.                        │

      │M6    Y10                                                         K2    │

   71 ├┤ ├──┬┤ ├────────┬────────────────────────────────────────────────(T2  )┤

      │AUTO │INIT       │                                                WELD  │

      │MODE │WELD       │                                                PULSE │

      │     │           │                                                TIMER │

      │     │           │                                                      │

      │     │T2    M20  │                                                      │

      │     └┤ ├───┤/├──┘                                                      ┤

      │      WELD  PUSH                                                        │

      │      PULSE GOING                                                       │

      │      TIMER  BACK                                                       │

      │                                                                        │

     This flag indicates that the welder has been                              │

     triggered.                                                                │

      │Y10   M20   X23                                                   M507  │

   80 ├┤ ├──┬┤/├───┤/├───────────────────────────────────────────────────(  )──┤

      │INIT │PUSH  RESET                                                 WELD  │

      │WELD │GOING                                                       ON    │

      │     │ BACK                                                             │

      │     │                                                                  │

      │M507 │                                                                  │

      ├┤ ├──┘                                                                  ┤

      │WELD                                                                    │

      │ON                                                                      │

      │                                                                        │

      │                                                                        │

     This flag is set when the welder has finished                             │

     welding and is reset when the push is complete.                           │

      │M507  Y10   M20   X23                                             M508  │

   85 ├┤ ├───┤/├──┬┤/├───┤/├─────────────────────────────────────────────(  )──┤

      │WELD  INIT │PUSH  RESET                                           WELD  │

      │ON    WELD │GOING                                                 DONE  │

      │           │ BACK                                                       │

      │           │                                                            │

      │M508       │                                                            │

      ├┤ ├────────┘                                                            ┤

      │WELD                                                                    │

      │DONE                                                                    │

      │                                                                        │

      │                                                                        │

     This timer delays the push if the accumulator                             │

     gets too far behind.                                                      │

      │X1    Y1                                                          K10   │

   91 ├┤ ├───┤/├─────────────────────────────────────────────────────────(T0  )┤

      │ACCUM PUSH                                                        ACCUM │

      │LOW   BAR                                                          LOW  │

      │CW    VALVE                                                       TIMER │

      │                                                                        │

     This flag allows the push after a weld or if the                          │

     weld counters have counted 6, 8, or 12 ties.                              │

      │M508  M20   X23                                                   M502  │

   96 ├┤ ├──┬┤/├───┤/├───────────────────────────────────────────────────(  )──┤

      │WELD │PUSH  RESET                                                 PUSH  │

      │DONE │GOING                                                       READY │

      │     │ BACK                                                             │

      │     │                                                                  │

      │M500 │                                                                  │

      ├┤ ├──┤                                                                  ┤

      │DON'T│                                                                  │

      │ WELD│                                                                  │

      │     │                                                                  │

      │     │                                                                  │

      │M502 │                                                                  │

      ├┤ ├──┘                                                                  ┤

      │PUSH                                                                    │

      │READY                                                                   │

      │                                                                        │

      │                                                                        │

     This bit must be set for the push to start.                               │

      │M6    X3    X7    X11   X27   X0    X10   X12                     M12   │

  102 ├┤ ├───┤ ├───┤ ├───┤ ├───┤ ├───┤/├───┤/├───┤/├─────────────────────(  )──┤

      │AUTO  CROSS PUSH  SHEAR WELD  WIRE  TIE   SHEAR                   OK TO │

      │MODE  WIRE  BAR   OPEN  TIPS  FAULT LINK  CLOSD                    PUSH │

      │      MIDPT BACK        UP          SWTCH                               │

      │                                                                        │

     This is a flag that indicates a push is complete.                         │

      │Y1    X13                                                         M20   │

  111 ├┤/├───┤ ├─────────────────────────────────────────────────────────(  )──┤

      │PUSH  PUSH                                                        PUSH  │

      │BAR   BAR                                                         GOING │

      │VALVE MIDPT                                                        BACK │

      │                                                                        │

     The output to the push-bar is delayed if the                              │

     accumulator is low.                                                       │

      │M502  M12   X1    X6                                              Y1    │

  114 ├┤ ├───┤ ├──┬┤/├──┬┤/├─────────────────────────────────────────────(  )──┤

      │PUSH  OK TO│ACCUM│PUSH                                            PUSH  │

      │READY  PUSH│LOW  │BAR                                             BAR   │

      │           │CW   │FWD                                             VALVE │

      │           │     │                                                      │

      │           │T0   │                                                      │

      │           └┤ ├──┤                                                      ┤

      │            ACCUM│                                                      │

      │             LOW │                                                      │

      │            TIMER│                                                      │

      │                 │                                                      │

      │Y1               │                                                      │

      ├┤ ├──────────────┘                                                      ┤

      │PUSH                                                                    │

      │BAR                                                                     │

      │VALVE                                                                   │

      │                                                                        │

     The tie-shear operates after the push when                                │

     the pusher moves back past the mid-position limit.                        │

      │M6    Y1    M20   X10   X11   M515                                Y6    │

  122 ├┤ ├──┬┤/├───┤/├───┤ ├───┤ ├──┬┤/├─────────────────────────────────(  )──┤

      │AUTO │PUSH  PUSH  TIE   SHEAR│SHEAR                               SHEAR │

      │MODE │BAR   GOING LINK  OPEN │ DONE                               VALVE │

      │     │VALVE  BACK SWTCH      │                                          │

      │     │                       │                                          │

      │     │Y6                     │                                          │

      │     └┤ ├────────────────────┘                                          ┤

      │      SHEAR                                                             │

      │      VALVE                                                             │

      │                                                                        │

      │                                                                        │

     This bit is set true when the shear closes and                            │

     latches itself until the tie link switch opens.                           │

      │X12         X23                                                   M515  │

  131 ├┤ ├────────┬┤/├───────────────────────────────────────────────────(  )──┤

      │SHEAR      │RESET                                                 SHEAR │

      │CLOSD      │                                                       DONE │

      │           │                                                            │

      │           │                                                            │

      │M515  X10  │                                                            │

      ├┤ ├───┤ ├──┘                                                            ┤

      │SHEAR TIE                                                               │

      │ DONE LINK                                                              │

      │      SWTCH                                                             │

      │                                                                        │

     The next two timers create a half second cycle                            │

     for blinking an alarm indicator.                                          │

      │T7                                                                K5    │

  137 ├┤/├───────────────────────────────────────────────────────────────(T6  )┤

      │FLASH                                                             FLASH │

      │TIMER                                                             TIMER │

      │2                                                                 1     │

      │                                                                        │

      │T6                                                                K5    │

  141 ├┤ ├───────────────────────────────────────────────────────────────(T7  )┤

      │FLASH                                                             FLASH │

      │TIMER                                                             TIMER │

      │1                                                                 2     │

      │                                                                        │

     This output will flash if there is a wire fault.                          │

      │X0    T6                                                          Y0    │

  145 ├┤ ├───┤ ├─────────────────────────────────────────────────────────(  )──┤

      │WIRE  FLASH                                                       WIRE  │

      │FAULT TIMER                                                       FAULT │

      │      1                                                           ALARM │

      │                                                                        │

     This rung advances the counters when the welder is                        │

     pulsed and stores the value of the counters in                            │

     battery backed registers.                                                 │

      │M6    Y10                                                         K7    │

  148 ├┤ ├───┤ ├──┬──────────────────────────────────────────────────────(C0  )┤

      │AUTO  INIT │                                                      SIX   │

      │MODE  WELD │                                                      COUNT │

      │           │                                                            │

      │           │                                                            │

      │           │                                                            │

      │           ├──────────────────────────────────────────[MOV  C0    D200 ]┤

      │           │                                                SIX   SAVES │

      │           │                                                COUNT  C0   │

      │           │                                                      DATA  │

      │           │                                                            │

      │           │                                                      K9    │

      │           ├──────────────────────────────────────────────────────(C1  )┤

      │           │                                                      EIGHT │

      │           │                                                      COUNT │

      │           │                                                            │

      │           │                                                            │

      │           │                                                            │

      │           ├──────────────────────────────────────────[MOV  C1    D201 ]┤

      │           │                                                EIGHT SAVES │

      │           │                                                COUNT  C1   │

      │           │                                                      DATA  │

      │           │                                                            │

      │           │                                                      K13   │

      │           ├──────────────────────────────────────────────────────(C2  )┤

      │           │                                                      TWLVE │

      │           │                                                      COUNT │

      │           │                                                            │

      │           │                                                            │

      │           │                                                            │

      │           └──────────────────────────────────────────[MOV  C2    D202 ]┤

      │                                                            TWLVE SAVES │

      │                                                            COUNT  C2   │

      │                                                                  DATA  │

      │                                                                        │

     This rung initializes the counters on the first                           │

     scan to be able to pick up where it left off.                             │

      │M3                                                                      │

  174 ├┤/├──┬────────────────────────────────────────────────[MOV  D200  C0   ]┤

      │FALSE│                                                      SAVES SIX   │

      │FOR 1│                                                       C0   COUNT │

      │ SCAN│                                                      DATA        │

      │     │                                                                  │

      │     │                                                                  │

      │     ├────────────────────────────────────────────────[MOV  D201  C1   ]┤

      │     │                                                      SAVES EIGHT │

      │     │                                                       C1   COUNT │

      │     │                                                      DATA        │

      │     │                                                                  │

      │     │                                                                  │

      │     └────────────────────────────────────────────────[MOV  D202  C2   ]┤

      │                                                            SAVES TWLVE │

      │                                                             C2   COUNT │

      │                                                            DATA        │

      │                                                                        │

     This flag is set true when the weld counters                              │

     count out and it causes the machine to push                               │

     without welding.                                                          │

      │X24   X25   C2    X23                                             M500  │

  190 ├┤/├───┤/├───┤ ├──┬┤/├─────────────────────────────────────────────(  )──┤

      │COUNT COUNT TWLVE│RESET                                           DON'T │

      │ 6     8    COUNT│                                                 WELD │

      │                 │                                                      │

      │                 │                                                      │

      │X24   C0         │                                                      │

      ├┤ ├───┤ ├────────┤                                                      ┤

      │COUNT SIX        │                                                      │

      │ 6    COUNT      │                                                      │

      │                 │                                                      │

      │                 │                                                      │

      │X25   C1         │                                                      │

      ├┤ ├───┤ ├────────┘                                                      ┤

      │COUNT EIGHT                                                             │

      │ 8    COUNT                                                             │

      │                                                                        │

      │                                                                        │

     The next three rungs reset the counters after                             │

     the skip or if the reset button is pushed.                                │

      │C0    M20                                                               │

  201 ├┤ ├───┤ ├──┬────────────────────────────────────────────────[RST  C0   ]┤

      │SIX   PUSH │                                                      SIX   │

      │COUNT GOING│                                                      COUNT │

      │       BACK│                                                            │

      │           │                                                            │

      │X23        │                                                            │

      ├┤ ├────────┴────────────────────────────────────────────────[RST  D200 ]┤

      │RESET                                                             SAVES │

      │                                                                   C0   │

      │                                                                  DATA  │

      │                                                                        │

      │C1    M20                                                               │

  209 ├┤ ├───┤ ├──┬────────────────────────────────────────────────[RST  C1   ]┤

      │EIGHT PUSH │                                                      EIGHT │

      │COUNT GOING│                                                      COUNT │

      │       BACK│                                                            │

      │           │                                                            │

      │X23        │                                                            │

      ├┤ ├────────┴────────────────────────────────────────────────[RST  D201 ]┤

      │RESET                                                             SAVES │

      │                                                                   C1   │

      │                                                                  DATA  │

      │                                                                        │

      │C2    M20                                                               │

  217 ├┤ ├───┤ ├──┬────────────────────────────────────────────────[RST  C2   ]┤

      │TWLVE PUSH │                                                      TWLVE │

      │COUNT GOING│                                                      COUNT │

      │       BACK│                                                            │

      │           │                                                            │

      │X23        │                                                            │

      ├┤ ├────────┴────────────────────────────────────────────────[RST  D202 ]┤

      │RESET                                                             SAVES │

      │                                                                   C2   │

      │                                                                  DATA  │

      │                                                                        │

     This bit is set true after the program's 1st scan.                        │

      │M3                                                                M3    │

  225 ├┤/├──┬────────────────────────────────────────────────────────────(  )──┤

      │FALSE│                                                            FALSE │

      │FOR 1│                                                            FOR 1 │

      │ SCAN│                                                             SCAN │

      │     │                                                                  │

      │M3   │                                                                  │

      ├┤ ├──┘                                                                  ┤

      │FALSE                                                                   │

      │FOR 1                                                                   │

      │ SCAN                                                                   │

      │                                                                        │

      │                                                                        │

  228 ├──────────────────────────────────────────────────────────────────[END ]┤

      │                                                                        │

      │                                                                        │

      │                                                                        │

      │                                                                        │

   ┌─────────────────────┬─────────────────────┬────────────────┬──────────────┐

   │ Cage welding        │                     │ Date: 11.08.94 │ Proj:PRMAFRM3│

   │ machine for Foam    │                     ├────────────────┼──────────────┤

   │ Form Incorporated.  │                     │ Rev.dat:       │ Syst:FX      │

   │ Logic by Baysix     │                     ├────────────────┼──────────────┤
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   └─────────────────────┴─────────────────────┴────────────────┴──────────────┘

   ┌──────────────────────────────────────────────────────────────────────────┐

   │                                                                          │

   │                         * MEMORY CAPACITY *                              │

   │                                                                          │

   ├──────────────────────────────────────────────────────────────────────────┤

   │                                                                          │

   │               Total memory  :        2 ksteps                            │

   │               File Register :        0 blocks                            │

   │               Comment       :        0 blocks                            │

   │                                                                          │

   ├──────────────────────────────────────────────────────────────────────────┤

   │               Sequence program  : 2000 steps                             │

   └──────────────────────────────────────────────────────────────────────────┘

   ┌──────────────────────────────────────────────────────────────────────────┐

   │                                                                          │

   │                            * LATCH  RANGE *                              │

   │                                                                          │

   ├──────────────────────────────────────────────────────────────────────────┤

   │                                                                          │

   │                      DEVICE                RANGE                         │

   │                      M                 500 - 1023                        │

   │                      S                 500 -  999                        │

   │                      C (16)            100 -  199                        │
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   │                                                                          │

   └──────────────────────────────────────────────────────────────────────────┘
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   │ machine for Foam    │                     ├────────────────┼──────────────┤
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   │ Logic by Baysix     │                     ├────────────────┼──────────────┤
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