BrewTool User’s Manual
The BrewTool is a combination timer and thermometer.  The timer provides for 26 alarms over a time range from 0 to 999 minutes (16+ hours).  The thermometer supports up to four temperature sensors.  The settings for the alarms are retained in EEPROM when the unit is powered down. A photo of the front panel is shown below:
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The LCD is a two line display with the first line displaying information about the timer and the second line displaying information about the temperature.  In this example the current time is 5 minutes and 12 seconds.  The “TTG” indicates Time To Go to the next alarm.  The “9” indicates that alarm “a” will sound in 9 minutes.   In general, if one or more of the 26 alarms is active, the symbol for the lowest active one is displayed along with the time in minutes until that alarm will sound.  If the current time is beyond that alarm, the time to go is a negative number.  The 26 alarm symbols are a, b, c …..z..   The “70” is the temperature reading from the first temperature sensor.  The “Sen” characters indicate that the second, third and fourth sensors are not available (not plugged in). 
The  rotary switch at the left is used to select one of four modes.  Normal, Select Alarm, Set Alarm and Set Timer.  In Normal mode, the Ack switch is used to acknowledge a sounding alarm.  It also has other uses in other modes.  The Run/Pause switch is used to pause the time counter.  It functions as such in all modes.   The Inc/Dec switch is used to adjust the alarms and time in the Set modes and to select the alarm in Select Alarm mode.  The F/C switch allows for display of the temperature is either the Centigrade or Fahrenheit scale.   The four connectors to the right of the F/C switch are for the temperature sensors.  Only one was installed when this photo was taken.
Normal Mode.

In normal mode the first line displays the current time and the time to go to the earliest active alarm in minutes 

[image: image2.jpg]Normal Mode, Time = 5 minutes, 12 seconds, Alarm "a" will sound in 9 minutes





In the photo above, the current time is 5 minutes, 12 seconds and alarm “a” will sound in 9 minutes.  (Thus, alarm “a” must be set for 14 minutes.)
In Normal mode, if the counter is not paused it is counting up in seconds then minutes.  When it reaches the minutes of the next active alarm the alarm starts to sound.  It continues to sound until the Ack button is pushed to acknowledge and deactivate that alarm.  Until the Ack  is pressed the Time To Go for the alarm will display 0 for a minute then -1,  -2, etc to indicate how long it has been since the alarm time was reached.
When Ack is pressed the displayed alarm is deactivated and the next nearest active alarm is displayed and the process is repeated. .  If no alarms are active the TTG displays “NoAct”.  
The Ack button can also be used to deactivate the displayed alarm even before its time is reached thus bringing up the next active alarm..  An alarm can be reactivated using Select Alarm mode.

Select Alarm Mode.
In Select Alarm mode the first line displays the current time, the letters “SEL” to indicate that an alarm is being selected, the alarm being selected (“a”) and the time setting for the displayed alarm (14 minutes).  It also indicates the whether the alarm is active (“!”) or deactivated (“?”).
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In the photo above, alarm “a” is active and is set for 14 minutes.  In the photo below alarm “a’ has been deactivated.
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The Active/Deactive state is altered by pressing the Ack button.  In Select Alarm mode the cursor is placed under the alarm letter to indicate that the alarm to work with is being selected.  Pushing the Inc/Dec switch up will sequence the alarm letter up as in a>b>c>….   Pushing the Inc/Dec switch down will sequence the alarm letters through c>b>a…..  
In the figure below the Inc/Dec witch was used to increment the alarm to “b” which is set to 17 minutes.
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 As each alarm letter is displayed the active state and time for that alarm is displayed.  Once the desired alarm is displayed its time can be adjusted by going to Set Alarm Mode.

Set Alarm Mode.
In Set Alarm mode the display is the same as in Select Alarm Mode except the characters “SET” replace “SEL” and the cursor is located at the extreme right position to indicate that the time is being adjusted.  This condition is displayed in the photo below.
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The Inc/Dec switch can be used to increase or decrease the alarm time as shown below where alarm “a”s time has been changed to 15 minutes.  When the time for an alarm is changed it is automatically activated.  It can be deactivated by pressing the Ack Button.
[image: image7.jpg]Set Alarm Mode, Alarm "a", Set to 15 Minutes





Note, the alarm time is not written to EEPROM until the Mode Select switch is moved out of Set Alarm Mode.  This was done to minimize the number of times the EEPROM is written to.  The EEPROM can sustain only a limited number of write cycles (Like 100,000 but so what).  If power is shut off before switching out of Set Alarm mode the previous setting for the selected alarm will be retained.  The Active/Deactive state will also be saved in EEPROM when exiting this mode.  That state will remain the same in EEPROM even if altered later in any other mode.
Set Time Mode.

In Set Time mode the display is the same as in Normal Mode except the cursor is placed at the digit to the left of the colon.   In this mode the current time can be adjusted using either the Inc/Dec switch or it can be set to zero by pressing the Ack switch.  When first selected the seconds display is zeroed but the minutes display stays as it was.
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After pressing Ack the minutes display is cleared.
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A Typical Sequence.
As an example of a typical sequence, consider the state just established with both alarms “a” and “b” activated, “a” set to 15 minutes and “b” set to 17 minutes.  
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The current time is 6 minutes (and 7 seconds) and alarm “a” is the next one to sound, in 9 (15-6) minutes.
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As the current time counts up, it reaches 15 minutes and alarm a sounds.  In the photo above, the time is 18 minutes which is 3 minutes beyond the time for alarm “a” and indicated by the “-3”.  The alarm has been sounding continuously for 3 minutes.  Pressing Ack will deactivate alarm “a” and will bring up the next alarm in time order.  In this case it is alarm “b” which is set for 17 minutes.  Thus the TTG is -1 minute.
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If Ack is pressed again, there are no more active alarms and thus the display indicates such.
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Additional Information.
The “seconds” field is not used for time comparison.  It is only for display purposes.

The alarms do not have to be in any order in time.  The nearest future alarm will always be displayed regardless if it is a low letter or high letter alarm.   Thus you can preprogram a number of different mash and hop sequences.  Use alarms a, b, c, d for one of them.  Skip a few letters and use g, h, i, j for another, n, o, p, q for a third etc.  Since they are stored in EEPROM they can be used over and over.

Right now the serial interface is not fully operational.  All it does is transmit the four temperature sensor readings once a second.  In the future I intend to modify it so that the alarm settings can be preprogrammed and downloaded to the BrewTool.  For now a program like HyperTerminal can be used to display the temperatures on the computer and even log them.  Set HyperTerminal up for:

 9600 baud, 

8 bits, 

no parity

1 stop bit
no flow control.

