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Control	
  Box:	
  Overview	
  

(3)	
  4	
  pin	
  connector	
  ports	
  
Arduino	
  

microcontroller	
   Stripboard	
  

AC	
  power	
  connector	
  

USB	
  Port	
  

9	
  Pin	
  TMC	
  connector	
  port	
   2	
  



Control	
  Box	
  Components	
  
	
  
  (1)	
  Arduino	
  Uno	
  Microcontroller	
  

–  h�p://www.makershed.com/ProductDetails.asp?
ProductCode=MKSP4&CartID=1	
  

  (3)	
  Relays	
  (OJE-­‐SH-­‐105DM)	
  
–  h�p://www.radioshack.com/product/index.jsp?productId=2062480	
  

  (3)	
  Three	
  Way	
  Solenoid	
  Valves	
  
–  McMaster	
  #	
  8111K331	
  	
  

  (3)	
  2N2222	
  Transistor	
  
  (2)	
  LED	
  one	
  green	
  one	
  blue	
  
  (3)	
  1N4004	
  Diode	
  
  Resistors:	
  (3)	
  100	
  (2)	
  500	
  (2)	
  10K	
  (4)	
  1K	
  
  (2)	
  10nF	
  capacitor	
  
  (2)	
  mechanical	
  switches	
  

Relay	
  
Nominal	
  Coil	
  Voltage:	
  5VDC	
  
Nominal	
  Coil	
  Current:	
  89.3	
  mA	
  
Coil	
  Resistance:	
  56	
  ohms	
  
Rated	
  1A	
  at	
  120	
  VAC	
  

3	
  



Circuit	
  Diagram	
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Stripboard	
  Layout	
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A0	
  IS	
  PURPLE	
  
A0	
  is	
  down	
  
4	
  is	
  down	
  
4	
  and	
  5	
  to	
  6	
  
12	
  TO	
  POWER	
  
45	
  5	
  TOGREEN	
  A1	
  
4	
  TO	
  A0	
  
A1	
  top	
  

Wiring	
  Diagrams	
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A	
  

B	
   C	
  

D	
   A	
  

B	
   C	
  

D	
   A	
  

B	
   C	
  

D	
  

HOT	
  
NEUTRAL	
  
GROUND	
  

3	
  	
  	
  	
  5	
  	
  	
  	
  	
  7	
  	
  	
  	
  	
  	
  	
  5V	
  	
  	
  	
  GND	
  	
  	
  	
  	
  	
  	
  	
  	
  A0	
  	
  	
  A1	
   1	
  	
  2	
  	
  3	
  	
  4	
  	
  5	
  

Arduino	
  Uno	
   TMC	
  9	
  Pin	
  Connector	
  

4	
  Pin	
  
Circular	
  	
  
Connectors	
  

A	
  B	
  C	
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ArduinoUno	
  

Stripboard	
  

USB	
  Port	
  

PIN	
  3	
  

5V	
  

GND	
  

PIN	
  5	
  

PIN	
  7	
  

HOT	
  

NEUTRAL	
  

LED	
  connectors	
  

1	
  

2	
  

3	
  

4	
  

5	
   6	
  

7	
  

8	
  

9	
  

10	
  

TMC	
  9	
  pin	
  
Connector	
  

Power	
  	
  
Source	
  

A0	
  
A1	
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1	
  

2	
  3	
  

4	
  
5	
  6	
  

7	
  

8	
  

9	
  

10	
  
Wiring	
  Connectors:	
  
1)  All	
  neutral	
  wires	
  
2)  Le�	
  to	
  Right:	
  Pin	
  3,	
  5,	
  7,	
  5V,	
  

GND	
  
3)  TMC	
  9	
  Pins	
  1	
  and	
  2	
  
4)  LED	
  
5)  Top:	
  A1	
  Bo�om:	
  A0	
  
6)  Top:	
  TMC	
  pin	
  5	
  Bo�om:	
  TMC	
  

pin	
  6	
  
7)  LED	
  
8)  Top:	
  Circular	
  Connector	
  A	
  pin	
  

A	
  Bo�om:	
  Hot	
  wire	
  
9)  Circular	
  Connector	
  B	
  pin	
  A	
  
10) Circular	
  Connector	
  C	
  pin	
  A	
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Connectors	
  
9	
  Pin	
  TMC	
  Connector	
  

5V	
  

5V	
  

A0	
  

A1	
  

A)	
  Hot	
  
B)	
  Neutral	
  
C)	
  Ground	
  
D)	
  Unused	
  

4	
  Pin	
  Circular	
  Connector	
  

Pins	
  1	
  and	
  2	
  into	
  connector	
  3	
  
Pin	
  4	
  and	
  5	
  into	
  connector	
  6	
  
  (4	
  top	
  5	
  bo�om)	
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Limit	
  Switches	
  

1K	
  ohm	
  resistors	
   Adjustable	
  

Sha�	
  

Adapter	
  Plate	
  
Adjustable	
  Plate	
  

Switch	
  

Parts	
  Layout	
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Actuator	
  Control	
  Overview	
  
So�ware	
  

Arduino	
  

Relays/Valves	
  

A,	
  B,	
  C,	
  or	
  Z	
  

HIGH	
  or	
  LOW	
  

  Input:	
  Arduino	
  accepts	
  characters	
  A,	
  B,	
  C,	
  or	
  Z	
  
  A,	
  B,	
  and	
  C	
  control	
  relay	
  and	
  valve	
  states	
  (more	
  
informa�on	
  in	
  “Solenoid	
  Valves”	
  page)	
  

  Z	
  returns	
  the	
  state	
  of	
  the	
  limit	
  switches	
  (“Extended”,	
  
“Intermediate”,	
  or	
  “Retracted”)	
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  Main	
  body	
  of	
  code	
  
contained	
  in	
  loop	
  

  If	
  statements	
  check	
  for	
  
if	
  input	
  matches	
  one	
  of	
  
the	
  states	
  (“A”	
  “B”	
  “C”	
  
or	
  “Z”)	
  

Control	
  Box	
  Arduino	
  Firmware	
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  Three	
  way	
  solenoid	
  
valves	
  

  1/8	
  NPT	
  female	
  ports	
  
  Solenoid	
  Valves:	
  
McMaster	
  #8111K331	
  	
  

  Mounted	
  in	
  a	
  row	
  	
  
–  (C-­‐A-­‐B)	
  

OFF:	
  normal	
  state	
   ON:	
  powered	
  state	
  

Solenoid	
  Valves	
  

15	
  



Valve	
  A	
   Valve	
  B	
   Valve	
  C	
  

A)	
  Extend	
   ON	
   ON	
   ON	
  

B)	
  Retract	
   OFF	
   OFF	
   OFF	
  

C)	
  Exhaust	
   ON	
  	
   ON	
   OFF	
  

A)	
  Extend	
  

B)	
  Retract	
  

C)	
  Exhaust	
  

*More	
  informa�on	
  on	
  valve	
  states	
  on	
  
previous	
  page	
  (“Actuator	
  Control”)	
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Mechanical	
  Design	
  



End	
  Support	
  Blocks	
  
#6068K25	
  

Aluminum	
  Moun�ng	
  Blocks	
  
¼	
  inch	
  holes	
  for	
  moun�ng	
   18	
  



¼	
  -­‐	
  20	
  x	
  ¾	
  screws	
  	
  	
  10	
  -­‐	
  32	
  x	
  ¾	
  screws	
  	
  
with	
  nuts	
  	
  

Closed	
  Bearings	
  
#9338T3	
  

¾	
  diameter	
  x	
  44	
  inch	
  Sha�s	
  
#6499K74	
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Actuator	
  a�ached	
  
to	
  plate	
  with	
  clevis	
  
and	
  pin	
  

8	
  –	
  32	
  x	
  ¾	
  screws	
  
with	
  nuts	
  

Aluminum	
  piece	
  for	
  actuator	
  to	
  a�ach	
  to	
  
clevis	
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Aluminum	
  support	
  bars	
  
Fasteners	
  are	
  all	
  #8	
  screws	
  

h�p://www.eplas�cs.com/Plas�c/
Lexan_Clear_Polycarbonate_Sheet/LEXAN-­‐
CLR-­‐0-­‐250AM24X48	
  

Lexan	
  plate:	
  
¼	
  x	
  24	
  x	
  48	
  inch	
  sheet	
  

21	
  



Pneuma�c	
  Actuator	
  
#6453K43	
  
20	
  inch	
  stroke	
  length	
  
1	
  and	
  1/8	
  inch	
  bore	
  size	
  

Aluminum	
  
Actuator	
  Mount	
  

Addi�onal	
  welded	
  steel	
  plate	
  needed	
  
to	
  cover	
  rectangular	
  hole	
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