R

NEVER upload code to the machine remotely, it's possible to physically break
things when this code is altered so you need to be there in person to monitor it

IIII_/I\_\

* Any one of the Tatching internal relays can turn on the drink dispensing
timers since we use one set of timers for everything
* We check down the bottom of this file that none of the relays can be on
at the same time (assertions)
* Dispensing a drink consists of: on 400ms, off 500ms, on again for 660ms
(as measured before the old electronics were removed from the machine)
* We use combinations of timers to work out when we should start/stop the solenoids

Act_1 T act on_1

| et L(TiM)

R

—

R

__:1PIL_ L B3~ (Tim)

R

__:1P2Q_

R

— A

R

—

R

__:1P2&_

R_A

Pz__
R_Act_9
___4 PEQ_
R_A Ii

Act t'lé_act off 1

Act 3 'I:;_act on 2

Act 4

Act_5

Act_6

Act_7

* Each actuator relay also starts its own "Big Coke Lock" (BCL) counter
and Tatch which allows us to check that nothing else is dispensing at
the same time (see Locks and Checks section)

R_Act 1 T BCL1
| 4 _TIm)
R _BCL1

L 141 (RLY)
R_Act 2 T BCL2
Ilﬂﬂ t5 qu)
R BCL2

r42 (RLY)
R_Act_3 T _BCL3
Ilrﬂ 6 (TIM)
R BCL3

r43 (RLY)
R_Act_4 T_BCL4
| p20 7 ’TIM)
BCL4

r44 (RLY)
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11

12

13

14

15

16

17

18

19

20

21

R_Act 5 T _BCL5

| 23 8_TTIM)
R_BCL5
L 145 RLY)

R_Act_6 T _BCL6

| 526 9 TIm)
R_BCL6
L 146 RLY)

R_Act 7 1o T-BCL7

| | (TIm)
R_BCL7
L 47 _(RLY)

R_Act_8 T _BCL8

Ilr32 t11 (TlM)
R_BCL8
L 148 RLY)

R_Act 9 T _BCL9

Ilr35 t12 (TlM)
R_BCL9
L 149 RLY)

R_Act_10 113T-BCL10

| | (TIm)

R _BCL10

L 50 _TRLY)
/N - e /|
/N —l L= N
/S N Gy U ey G e OGS I |
/52N W VR | VY | VO VPR VI W 4 I

* First "on" time

R_Act 1 T_act on_T_act off T _act on_2 _Act_1_1
| Lt il pa?i | 3 M2 ZRLY)
11 pd pd Y \

* Second "on" time (the off time occurs by logical magic)

R_Act 1 T_act on_T_act off T _act on_2 _Act_1_2
| et | T | TE2 A3 13 Z(RLY)
11 11 11 Y \

* Turn on physical output when necessary
R_Act 1 1 4170 Act 1
| (OuT)
R_Act_1_2



* Clear the Dispensel relay once all the counters are finished, or clear the
Tatch immediately if there's no drink in the slot

* The OR condition here will also fix the solenoid if it gets half a push out
of time and the slot empties (drink drops on first push and then registers as

empty)
R_Act 1 T_act on_T_act off T _act on_2 T_BCL1 R_Act_1
| e | T | T2 | T3 | |t4 "1 [Clear]
11 11 11 1 L
R_BCL1
L 141 _[Clear]
Pispense1
L_"_IClear]
/N — - e [\
/N L= N T )
/RS U Gy U O G I O G I I / —/
Y/ N N N VP O N VA |
* First "on" time
R_Act 2 T_act on_T_act off T _act on_2 §_Act2_1
| L4 il | 2 | T3 1 (RLY)
[ Y Y pd \
* Second "on" time (the off time occurs by logical magic)
R_Act 2 T_act on_T_act off T _act on_2 §_Act2_2
| L4 | T | T2 | A3 r (RLY)
[ [ [ pd \
* Turn on physical output when necessary
R_Act 2_1 160 Act 2
u 5 o7 _(0OuUT)
R _Act 2 2
_:4 FEL.
* Clear the Dispense2 relay once all the counters are finished,
or clear the latch immediately if there's no drink in the slot
* The OR condition here will also fix the solenoid if it gets half a push
out of time and the slot empties (drink drops on first
push and then registers as empty)
R_Act 2 T_act on_T_act off T _act on_ 2 T BCL2 R_Act 2
| T4 | T | T2 | T3 | |Lt5 M4 [Clear]
11 11 11 [ [ L
R _BCL2
r42_iClear]
J?BpenseZ

L= [Clear]
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44

45

/N — - e
/N L/ N N
/o N e e — ) |
YRV W Y | VN VY VPR | N W— - |/

* First "on" time

R_Act 3 T_act on_T_act off T _act on_2 _Act_3_1
| |tz Jpadl | A2 A3 18 Z(RLY)
11 pd pd Y \

* Second "on" time (the off time occurs by logical magic)

R_Act 3 T_act on_T_act off T _act on_2 _Act 3 2
| LIz g il | T2 | T3 1 (RLY)
[ [ [ pd \

Turn on physical output when necessary

R_Act 3 1 o190 Act 3
I I-r (OUT)

_Act 3 2

— | el
* Clear the Dispense3 relay once all the counters are finished,
or clear the latch immediately if there's no drink in the slot
* The OR condition here will also fix the solenoid if it gets half a push
out of time and the slot empties (drink drops on first
push and then registers as empty)

R_Act 3 T_act on_T_act off T _act on_ 2 T BCL3 R_Act 3
| L7 | T | T2 | T13 | |t6 M7 [Clear]
11 11 11 [ [ L

R_BCL3
L 143 [Clear]
ispense3
L IClear]
VAR NN [ [N ) N ————
/N L= N T
/RS U Gy U O G e OGS I l— I
/52N W VR | VY | VO VPR VI W 4 I
* First "on" time

R_Act_ 4 T _act on_T_act off T _act on_2 _Act 4 1
| 20 il | 2 | T3 r2 (RLY)
[ Y Y pd \

* Second "on

time (the off time occurs by logical magic)
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55

56

57

58

* Clear the Dispense5 relay once all the counters are finished,
or clear the latch immediately if there's no drink in the slot

* The OR condition here will also fix the solenoid if it gets half a push
out of time and the slot empties (drink drops on first
push and then registers as empty)

R_Act 4 T_act on_T_act off T _act on_2 _Act 4 2
| 120 | T | T2 | A3 22 ZRLY)
11 11 11 P \
* Turn on physical output when necessary
R_Act 4 1 O_Act 4
| 2T 920 _{0UT)
R Act
___4 FQL_.
* Clear the Dispense4 relay once all the counters are finished,
or clear the latch immediately if there's no drink in the slot
* The OR condition here will also fix the solenoid if it gets half a push
out of time and the slot empties (drink drops on first
push and then registers as empty)
R_Act_ 4 T_act on_T_act off T _act on 2 T BCL4 R_Act 4
| 20 | T | T2 | 43 | L7 r20 'Clear]
[ [ [ 11 11
R _BCL4
| 144 [Clear]
Plspense4
L [Clear]
Y2 N L S I S —
SN/ LU 2 N N
/RS N Gy U U G e OGS I — |
/52N W VR | VY | VO VPR VI W 4 l—/
* First "on" time
R_Act 5 T_act on_T_act off T _act on_2 _Act 5 1
| 1r23 | | 2 | A3 24 ZRLY)
11 Y Y P \
* Second "on" time (the off time occurs by logical magic)
R_Act 5 T_act on_T_act off T _act on_2 _Act 5 2
| z3 | T | T2 [ A3 — 25 Z(RLY)
11 11 11 Y \
* Turn on physical output when necessary
R Act5 1 O_Act 5
R °21_{ouT)
R_Act_5
I r25'_
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70

R Act 5T a
|23

ct on 2 T BCL5
43— T 18

R _Act 5
123 [Clear]

ct on_T_act off T_a
I 11 I It2

R_BCL5
L 145 [Clear]
ispense5
i[Clear]
/\ et [ P
/SN L=/ N
/ — \ (|
/52N W VR | VY | VO VPR VI W 4
* First "on" time
R_Act_ 6 T_act on_T_act off T _act on_2 _Act_6_1
| | 126 pil | A2 27 Z(RLY)
[ Y \
* Second time (the off time occurs by logical magic)
R_Act_ 6 T_act on_T_act off T_a _Act 6_2
| H2e—— | H2 28 (RLY)
* Turn on physical output when necessary
R_Act 8 1 o020 Act 6
| [ {ouT)
_Act 6 2
— p&im
* Clear the Dispense6 relay once all the counters are finished,
or clear the latch immediately if there's no drink in the slot
* The OR condition here will also fix the solenoid if it gets half a push
out of time and the slot empties (drink drops on first
push and then registers as empty)
R_Act 6 T_act on_T_act off T _act on_ 2 T BCL6 R_Act 6
| 26 1 Tt | T2 | T3 | L9 26 [Clear]
11 11 11 [ [ L
R_BCL6
1 146 [Clear]
é?BpenseG
[Clear]
/\ et [ P
/- N/ L2 = N T
/ — \ (|
/52N W VR | VY | VO VPR VI W 4

* First "on" time
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84

R_Act_7 T_act on_T_act off T _act on_2 _Act_7_1
| 129 | | 2 | A3 30 ZRLY)
11 Y Y P \
* Second time (the off time occurs by logical magic)
R_Act_7 T_act on_T_act off T _act on_2 jIR_Act_7_2
| 129 | Tt | TH2 | 3 B1THRLY)
11 11 11 Y \
* Turn on physical output when necessary
R_Act 7 1 O_Act 7
| 923 _{OUT)
R Act
___4 FEL_.
* Clear the Dispense7 relay once all the counters are finished,
or clear the latch immediately if there's no drink in the slot
* The OR condition here will also fix the solenoid if it gets half a
push out of time and the slot empties (drink drops on first
push and then registers as empty)
R_Act_ 7 T_act on_T _act off M _act on 2 T 29R Act_7
| pz2 '22_[Clear]
R _BCL7
| 47_Clear]
Plspense7
L_"_[Clear]
/\
/N | I | —/ _\I
/ — \ (| _
Y/ N N Y VP N N V4
* First "on"
R_Act_8 T_act on_T_act off T _act on_2 §_ACLB_1
| |32 | | 2 | K3 S ZRLY)
[ ¥ pd \
* Second time (the off time occurs by logical magic)
R_Act_8 T_act on_T_act off T _act on_2 R_Act 8 2
| |32 | 1 | T2 | K3 r34 ~(RLY)™
[ [ [ pd
* Turn on physical output when necessary
R Act 8 1 o040 Act. 8
| (OUT)
R_Act 8 2
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32
11

* Clear the Dispense8 relay once all the counters are finished,
or clear the latch immediately if there's no drink in the slot

* The OR condition here will also fix the solenoid if it gets half a
push out of time and the slot empties (drink drops on first
push and then registers as empty)

R_Act_ 8 T_act on_T_act off T _act on 2 T BCL8
ITH ITQ ITB IIH1

R_Act_8
132 [Clear]

R _BCL8
| 148 [Clear]

g)lspenseS
L—=—[Clear]

/ \

/N
/— \ (]
YRV W Y | VN VY VPN | N N—

N/
(-

| —/ _\I"
)

II35

* First "on"

R_Act_ 9 T _act on_T_act off T _act on_2
| 1 | 2 | A3
14 1 4 1 i

3 _Act 9 1
0 Z(RLY)

* Second

| L35

time (the off time occurs by logical magic)

B Act_9_2

R_Act 9 1
— e

RAct9TactonTI'actoffTI'aclt7(t)§12
11 Y

* Turn on physical output when necessary

~(RLY)™

°25O’OALCJ::[I')9

RAct9

—

F

r35

* Clear the Dispense9 relay once all the counters are finished,
or clear the latch immediately if there's no drink in the slot

* The OR condition here will also fix the solenoid if it gets half a
push out of time and the slot empties (drink drops on first
push and then registers as empty)

R_Act_9

R_Act_ 9 T _act on_T_act off T _act on_ 2 T BCL9
| T I It2 | 43 I It12

135 [Clear]

R _BCL9
1 149 [Clear]

é?spenseg
[Clear]




96

Y2 N L — = - — /I/ =\
SN/ LU N
/S N Gy U ey G e OGS I [ I
/52N W VR | VS | VO VPR I W W 4 [—IN—/
97 * First "on" time
R Act10T act_on_T_ ad oﬁ T_act on_2 R_Act_10_1
98 1738 |1 — | 3 — r39 (RLY)
pd .I/I Y \
99 * Second "on" time (the off time occurs by Tlogical magic)
R_Act 10T_act on_T_act off T_act on_2 R Act 10 _2
10 | 138 I‘Irt1 I‘Irt2 J/7t3 r40 (RLY)
101 Turn on physical output when necessary
R _Act 10 1 O Act_10
104 | 39— 'OUT)
R _Act 10 P
- r40—|
103 « Clear the Dispense7 relay once all the counters are finished,
or clear the latch immediately if there's no drink in the slot
* The OR condition here will also fix the solenoid if it gets half a
push out of time and the slot empties (drink drops on first
push and then registers as empty)
R Act10T ad on T ad oﬁ m_ ad on 2T _BCL10 R_Act_10
104 | 138 | | T3 — | | t13 r38 IClear]
R BCL10
1 150 _TClear]
ispense10
r 5) L2 _[Clear]
104

10

| I B G T A
|/ N/ 1/ —l /NN
1 O | ] <\_\|(_><||_:

|
ol —/ <\ \
SN W/ . [ N G A VAR |

Dispensel1 R BCL2 R BCL3 R BCL4 R BCL5 R BCL6 R BCL7 R BCL8 R _BCL9 R BCL10 |I_Act
I I r1 1/ ,rl’42 1/ ,rl’43 J/ JI/I'44 | 45 | 46 | padr | 48 | 49 1/ ,rl’50 I

* Checking to make sure we can't dispense two things at the same time
* only set the actuator Tatch high if there's nothing else dispensing

and there's something in the slot at the start

1
Iﬂ7 r11

107

Dispense2 R_BCL1 R_B
2 41

il

R_

SO
Eoto

R BCL6 R BCL7 R BCL8 R BCL9 R BCL10 | Act 2
| 46 | prar | 48 | pr49 — | 50 _

N~ @
55

}<

o
0101

| A | A | 18 r14
V1 V1 V1 V1 1 11

:.<



Dispense3 R BCL1 R_BCL2 R BCL4 R BCL5 R BCL6 R BCL7 R BCL8 R BCL9 R BCL10 I _Act 3 R
10 | L3 | 4 | 4 | prdd | 45 | 46 | a7 | 4 | 4 | 50 | 19 r17
V1 V1 p g V1 V1 V1 11
Dispense4 R BCL1 R BCL2 R BCL3 R BCL5 R BCL6 R BCL7 R BCL8 R BCL9 R BCL10 I _Act 4 R
109 | L4 | prdd | prd2 | 143 | prd5 | p146 | 47 | p148 | 149 | p150 | 1120 r20
V1 V1 1 b V1 V1 V1 1 I 11
Dispense5 R BCL1 R_BCL2 R BCL3 R BCL4 R BCL6 R BCL7 R BCL8 R BCL9 R BCL10 I _Act 5 R
1 | L5 | yrd1 | yrd2 | jrd3 | yrdd | jyrd6 | a7 | 148 | yr49 | 50 | 21 r23
V1 V1 1 pd V1 V1 I T 11
Dispense6 R BCL1 R_BCL2 R BCL3 R BCL4 R BCL5 R BCL7 R BCL8 R BCL9 R BCL10 I _Act 6 R
1 | L6 | prd1 | prd2 | yr43 | prdd | 4145 | prdr | 4148 | yr49 1 450 | 22 r26
V1 V1 1 V1 V1 V1 1 V1 11
1Dispense7 R_BCL1 R BCL2 R BCL3 R BCL4 R BCL5 R BCL6 R BCL8 R_BCL9 R BCL10 I _Act 7 R
112 | L7 | yrd1 | jrd | Jrd3 | jrdd | jyrdd | jyrd6 | | yr49 [Pt | 123 r29
V1 I 1 V1 I I 11
|Dispense8 R_BCL1 R BCL2 R BCL3 R BCL4 R BCL5 R BCL6 R BCL7 R_BCL9 R BCL10 I_Act_ 8 R
1 ] L8 | prd1 | prd2 | yrd3 | yrdd | pr45 | 146 | prar | yr49 ] 450 | 24 r32
V1 V1 1 b V1 V1 V1 1 V1 11

SO

L1 R_BCL2 R_BCL
41 ) 42 - Jl/r4

oo
pul
w
(@)
—
N
pul
w
(@)

N

e
pul
w
(@)
—
o))
pul
w
(@)
—
~

R BCL8 R BCL10 1 Act 9 R
| 48 — | 50 _ I I‘|25 r35

114

Dispense9 R
e

A
x

Dispense10 R_BCL1 R BCL2 R BCL3 R BCL4 R BCL5 R BCL6 R BCL7 R BCL8 R BCL9 I _Act_ 10 R
114 I Ir10 Jucy| J/Jl/r42 J/;I/r43 JI/JI/r44 J/Jl/r 5 J/Jl/r46 J/Jl/r47 J/;I/r48 | 4149 I I'i26 r38

A

116 These blocks cause the dispense bit to immediately be set zero
again if there is currently a dispense going on

* Then the server can simply query the bit immediately after setting
it to see if the dispense 1is happening

1179

CL2 ispense1
2 P [Clear]
3
3

R_Act_1

] s L11_TClear]




Dlsplelnr%eZ rE)lspenseZ

1

1 [Clear]

_BCL3 R_Act_2
43 | L4 | [Clear]

CL11 rg)lspenseS

[Clear]

_BCL2 R Act 3
i YV LT7_TClear]

Dispense4 R_BCL1 Pispense4
| Ir4 | Ir41 ® [Clear]

R_BCL2 R _Act 4
_| % &[Cbar]
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1
Dlspelnses R ‘|3|CrIZ1

E)ispenses

123

[Clear]

R_Act 5
L 23 Clear]

rg)lspense(i

123

Dispense7 R_BCL1
I Ir7 I 1

[Clear]

R_Act_6
L 26 _TClear]

Pispense?

R_BCL2

R_BCL3

R_BCL4

R_BCL5

R_BCL6

R_BCL8

R_BCL9

R_BCL10

Rhogs:/
Rhogs:: 8
Rhcgrer8
Rhegecid
Rhogs:: 8
Rhogs::
Rhegr: 8
M2

[Clear]

R_Act 7
L 29 [Clear]



124

Dlspense8 R_BCL1
| | réd

g)ispenseS

124

[Clear]

R_Act_8
L 32 Clear]

rJJ')ispenseQ

124

[Clear]

R_Act 9
L35 TClear]

. Plspense10

127

[Clear]

R_Act_10
L 38 TClear]

Vol — - - — o N - -
\VARR VA NERRVEE RN R 2 R A N VAR VAR
T T O N T 0 N
N TN N ] /I_I_{ i_/ VN D B ) VA N

* If someone is holding down the manual dispense button and
presses a front button, trigger a dispense
* Checking if there is something in the sTlot stops the edge case

This caused a can to dispense the next time one was put in the machine.

where the dispense bit could be manually set if there was nothing in the slot.



| Act_1 i 1
12 I Button 1 ManI_Dlsp | I(:It_l_I7 Plffaetgfw?
1 2cI Bultton 2 Manﬁl‘;s)ésp I_Aﬁtﬁ% Plff:tgfﬁz
| B M Di 1A i 3
139/-BHiop -9 Men Risp LAct 3 Dispense
4
13 | Bultton 4 Manﬁl‘;s)ésp I—Aﬁtm% Plffaetr;i?
| B M Di 1A i 5
13324085 Man Gisp | Acl:f Dispense
1 3,I Bultton 6l Manﬁ%)(ssp I_Al\cltm% rg'?l‘_):tgfw(]ee
i 7 i 7
134 I_Bulttloir71_7I_MaIn1l_ll‘;3)63p I_Af(:lt123 rPI?I‘_)aetgfw?
13% % The last three buttons are different to the other buttons in
the machine - normally closed
I Button 8_ Man Dlsp |_Act_8 ispense8
13 12T | |‘24 g) [Latch]
I B M Di 1A i 9
1371- utton 9 | alnl_ isp |, |C|tT295 glffgtr;i(]e
H 1 1 L
isp |_Act_1 i 1
1 3EL_BUE£?An2910_MaIr1F%)6$p | ICtI_m? le[?_(;?gﬁ] 0
134
Y T ol Ry [ Ny [ R
e N A N A I I T (/i B ) IR/
e e A 1 P s G s O N\
RN U O O/ ) I Vi DU DU W U PO |V [
[_I —/ —/
* Turn on the 1lights at the front of the machine when the slots are empty
* only turn on the led for button7 when all of actuators 7,8,9,10 are empty
* Normally closed hardware logic is used so that the slots will register as
empty if the switches ever fail
I_Act_1 O_Led_1
I_Act_2 O Led 2
14 JI/J(I"IS 02 (OUT
A _Act 3 O _Led_3
142 ,II/JIA“IQ 03 (OUT
1 _Act 4 O_Led 4
143 _— | 420 ouT




144 \LAct B O Led 5
I ouT)
|_Act_6 O Led 6

144 —Hﬂz 06 (OUT)
LAct 7 | Act8 | Act9 | Act 10 O Led 7

144 3 4 5 26 or_(0OUT)

\

147




