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Leaf 1 - 255 

Plant 1 - 255 

Group 0 - 16   characters 

 
" " " " 

" " " " 

 

" " " " 

" " " " 

 

" " " " 

" " " " 

" " " " 

" " " " 

 

Menu navigation 
 
 

SETTINGS OPTIONS 
 

 
 
 

PATH  ITEM  OPTIONS 

MAIN MENU/SET  Date  DAY 1-31 
MONTH 1-12 

I YEAR 0-99 
"  "  " Date format  month/day/yr 

or day/month/year 
" "  " Time 0-24:0-60 
" " " Time Format  12 hour 

24  hour 
 

READ/INSERT LEAF Set RH 5 - 80 
" " " 

" 

" 

" 

" 

" 

" 

READ/INSERT LEAF/SET Output title  0 - 16   characters 
"Plant" name 0 - 5 characters 

I "Leaf" name 0 - 5 characters I 
 

READ/READINGS CYCLE/SET Beeping On/Off 
and also CALIBRATE/ 
CALIBRATION CYCLE/SET 

 

READ/READINGS CYCLE/SET Units  cm.s-1 
and also CALIBRATE/ mm.s-1  
INSERT PLATE/SET  m2.s.mol-1 

s cm- 1 
s m-1 
mmol m-2 s- 1 

"  " " " Pressure 600 to 1200 hPa (mbar) 
 

CALIBRATE/INSERT PLATE  Position 1 - 6 
" "  "  " Set RH 5 - 80 

 
CALIBRATE/INSERT PLATE/SET  Cup type slotted or circular 

Order  1 to 6 or 6 to 1 
Units & Pressure as above 

 
OUTPUT/OUTPUT READINGS  From group  1 - 255 

 
OUTPUT/OUTPUT READINGS/SET  send as CSV or text 

Parity none 
Data bits 8 
Stop bits 1 
Handshake hardware or none 

 
SHIFT KEY & OFF together, Light sensor 0.00 to 9.99 (0.45 typical) 
use when installing head Thermistor For setting zero offset 
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Output 
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SETTING THE RS232 PARAMETERS 
 

 

The Baud rate, parity, number of data bits and stop bits need 

to have the same settings at the AP4 and printer. 

 

 

These settings are changed in the <SET> option under OUTPUT. 

 

Baud rate : 300, 1200 or 9600 

 
 

Both the parameter and the receiving instrument need to be set 

up to the same rate. It does no harm to try out a value to 

see if it 

works.  If these options are not acceptable you will need 

to find out how to change these parameters on your printer. 

 

Parity :  none, odd or even 

 
 

This is an embellishment which is sometimes used for checking 

for errors.  Data is sent as a string of 

bits.  An extra bit can be added as part of an error 

checking code.  The terms odd and even 

refer to how the error checking code works.   Sometimes 

receiving devices are set up to expect the parity bit but 

not use it. Don't 

worry if this seems obscure.  All you have to do is ensure that 

your 

AP4 and the printer are the same. 
 

Data bits 8 

 

(Support for 7 data bits was discontinued 30/6/2014 

from AP4 serial number 130/09 and later) 

 

Stop bits :  1   

 

(Support for 2 stop bits was discontinued 30/6/2014 

from AP4 serial number 130/09 and later) 

 

 

























































How to Service  

 
 

 
 
 
 

 
 
 
 
 
 
PLEASE NOTE! 
See Appendix E: AP4 BATTERY DESIGN CHANGE 
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EPROM 
 
 

 
 

 
 
 

The  software  which  con t ro l s  the  AP4  resides  i n  a memory  ch ip  c a l l e d  an 
EPROM.  Software  upgrades  can  be  i n s t a l l e d  s imply  by  replacing  t h e  EPROM. 
Should  you  be  issued  w i t h  a  new  EPROM,   t r y  t o  f i t i t  yoursel f ,   o r  ge t 
someone  t o  do  it.  

 
I t i s  p r e t t y  simple  r e a l l y .  You  take  one  ch i p  out ,  put  the  new  one  i n , 
and  t h a t ' s   it,  f i n i shed .  

 
We  w i l  l   go  through  i t   i n  easy  stages.  

 
I d e a l l y  you  w i l l   do  t h i s  indoors,  on  a  c lean  t ab l e ,   w i t h p len ty  o f  t ime. 
There's   no  rush.  

 
Remove  t h e  chassis  - see  Chapter  10.2. 

 
Disconnect  t h e  ba t te r y  and  pump w i r i n g  connectors  f rom  the  top  r i g h t 
hand  s ide  o f  the  main  c i r c u i t  board  - see  Chapter  10.7. 

 
Unscrew  the  pump mounting  bracket  f rom  th e  chassis . 
Put  t h e  screws  and  washers   i n  a  safe  place.  
Swing  t h e  pump  ou t  o f  t he  way  wi thou t  d i sconnec t ing ' the  i n l e t  and  o u t l e t 
p ipes .  

 
Look  t o  see  where  t h e  Eprom  i s  on  t he  TDS  9092  c i r c u i t  board. 

 
Not ice  which  way  round  t h e  ch ip  i s  i n s t a l l e d .  There  i s  a h a l f  moon 
depression  a t  one  end.  The  new  ch ip  w i l  l   need  t o  go  i n  the  same  way 
round.  But  before  you  do  t h a t  ... 

 
I t i s  good  p rac t i c e  t o  p r o tec t       from  s t a t i c  e l e c t r i c i t y  as much  
as poss ible .  

 
I n  case  your  f i nge r s  are  charged  up,   discharge  them by  touching  them 
onto  t h e  chassis. I f   you  have  one,   wrap  a  conductive  s t rap  around  your  
w r i s t  and  ear th  i t t o  t h e  chassis  as  shown  i n  t h e  diagram.  I f not ,  j u s t 
touch  t h e  chassis  -  t h a t  should  do  it.  

 
When  you  p u l l  ou t  t he  o l d  EPROM,  do  i t c a r e f u l l y .  You may  want  t o  re - 
use  it. The  danger   i s  t h a t  i t  may  t i p  and  bend  t h e  legs  on  t h e  way  ou t .  
To  prevent  t h i s  use  t h e  EPROM e x t rac to r  hand  t o o l  suppl ied  w i t h  t h e 
upgrade. 

 
I f   you  do  not  have  t h e  EPROM  ex t rac to r ,   c a r e f u l l y  lever - up  both  

ends  w i t h  a  small  screwdriver .  I f you  do  bend  t h e  legs  i t may  be 
poss ib le  t o  s t r a i g h te n  them  again  w i t h  a  f i n e  p a i r  o f  p l i e r s .  

 
I f you  do  not  have  e i t h e r  an  EPROM  e x t rac to r  o r  a  smal l  enough 
screwdriver ,   disconnect  a l l   t he  cables  from  t h e  main  board. Remove  t h e  
p l a s t i c   r i v e t s  ho l d i ng  t h e  main  board  t o  the  chassis,   and  remove  t h e  
main  board.   Now  you  can  get  the  screwdrive r  i n .  Be  sure  t o  be  even  more 
c a r e f u l   about  s t a t i c .  
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Superseded – 

See Appendix F 



EPROH 
 
 
 
 
Carefully press the old EPROM onto the antistatic foam supplied with the 

new EPROM. 

 
 
Repeat your '"earthing the fingers'" routine. Touch them onto the 

chassis. 

 
 
Right, here's the good bit. If you have an EPROM inserter, use it. If 

not, use your fingers - and try to avoid touching the pins. 

 

 

MaKe sure you know which way round the chip will  go. 
 
 
Remove the new EPROM from {ts protective foam and place it gently on top 

of the socket. 

 
 
Check that all the legs are over a hole and that none are going to get 

bent underneath the chip when you push it home. 

 
 
Push it gently home. 

 
 
That's it. You have done it! 

 
 
 
 
Refit the pump. 

 
 
Ensure the pump is securely screwed down - you do not want to let it 

shake itself loose. 

 

 
Reconnect the pump and battery wiring and put everything back together again. 

 
 
When you turn on the new software will automatically reboot itself and 

you are back in business. 

Superseded – 

See Appendix F 



 

EPROH 
 
 

 

CHANGING .THE EPROM 
 

 
 

R.o\G<.:\   Ffl,o... 

 
..... <,\f\1\<.. 

 
\..CL\R\C.I<''f 

·. 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 

Superseded – 

See Appendix F 





































































Ho11  the electronics  work 
 

 
 
 

TDS 9092 MICROPROCESSOR CARD 
 
 
 
 
This miniature computer card contains a 6303 CPU, a large Gate Array, 

workspace RAM, RS232 port, EEPROM (storing calibration factors etc.) 

and the AP4 software in EPROM. The gate array contains a watch-dog 

timer that resets the CPU if a program crash occurs. 

 

 
The MAX666's Low Battery Output resets the CPU if the BAT+ voltage falls 

below 5.8 Volts. 

 

 
Pressing the square button in the corner of the TDS board or connecting 

together pins 4 & 6 of the Digital Port also resets the system. 

 
 
RS-232 (±9V)serial outputs and inputs are provided for sending stored 

readings to a computer or printer.   Handshake input & output signals 

are available, if necessary, and are connected to appropriate pins on 

the 25-way D connector by jumpers, J3 & J4. (see Chapter 6.6) 

 

 
The TDS9092 connector pins are each numbered with a lower case letter 

and a number. (eg: a12, not to be confused with A12, Address bit 12) 

 
 
 
 
 
CHARGING PRINTED CIRCUIT BOARD 

 
 
 
 
This small PCB has a LM317 regulator, IC1, to stabilise the Charge input 

Voltage to 10.1 Volts at the point marked "Vreg." 
 
 

WARNING :   This voltage is set   by  VR1,   "V  ADJ",   and  must  not   be  set 

too high,  otherwise battery  over-charging may  release 

exp 7os ive   hydrogen/oxygen mixtures. 

Superseded – 

See Appendix F 











  AP4 Digital Circuit descriptiont 
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APPENDIX C: AP4 Retrieve  Data retrieval software  

AP4 Retrieve is used to download data from the AP4 Porometer to a PC . 

To install and use AP4 Retrieve you will need: 

 A PC running Windows XP, Vista, 7, 8 or a later. 

 One free RS232 serial port, or USB-RS232 adapter. 

 AP4 RS232 cable (supplied with the AP4). 

To Install AP4 Retrieve 

You need local administrator rights to install AP4 Retrieve 1.1 on computers with Windows 2000, 
XP and Vista. Please contact your system administrator for further information. 

Select the Install AP4 Retrieve 1.1 link in the Contents page of the Delta-T Software and Manuals 
DVD and follow the on-screen instructions. 

Alternatively, download AP4 Retrieve 1.1 from www.delta-t.co.uk and click Run 
when the download completes. 

The installation program creates an AP4 Retrieve on the desktop . 

It also puts the following files in the AP4 Retrieve Program folder 

To Run the AP4 Retrieve software 

 

Figure 1   Click Refresh to refresh the drop-down list of avialable COM ports. Then 
remove and reinsert the USB cable to identify the correct COM port. Highlight this 
ComPort and click Next and follow the on-screen instructions. 

See next page 

http://www.delta-t.co.uk/
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Figure 2  Browse and select a folder and name for the data, and set the file type to 
CSV or text, as set on the AP4 

  

Figure 3  This example shows where the data will be saved to. If you are happy with 
this click Next. Otherwise Browse to another location 
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Figure 4 Success! The data is now copied to your PC 

AP4s are shipped with valid 
RS232 parameters set. 
These RS232 parameters 
should also work OK 

1 2 

3 

3 

6 
5 
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AP4 Retrieve Revision History 

AP4 Retrieve 1.1 

AP4 Retrieve 1.1 includes the following changes: 

1. COM port list now shows all available ports on the computer instead of just COM1 to COM8. 
2. Now supports COM ports above COM9. 
3. Data file selection now uses standard Windows save file dialog. 
4. Serial port settings changed to match AP4 firmware 2.5.  

AP4 Retrieve 1.0 

AP4 Retrieve 1.0 is the first release of AP4 Retrieve. 



  APPENDIX D 

APPENDIX D AP4 HEAD DESIGN DETAIL 
AP4 HEAD MOULDING IMPROVEMENTS 

From January 2004, new AP4 Porometer heads incorporate detail design changes to improve the 
ergonomic handling, and to reduce the wear and tear experienced after prolonged use. These 
improvements are derived from many years of experience with AP4 porometers which have been 
employed in a wide variety of field situations. 
The main features are highlighted below. The new mouldings are immediately recognisable from 
the finger grip mouldings and the Delta-T name. New tooling has been produced to increase the 
consistency of manufacture of the cup and leaf pad gaskets and seals. 
The functionality of the AP4 head is not changed, and it will show increased life and durability in 
field use. 
 
 

 

Finger grip 
moulding 

Improved hinge pin 
and alignment 

Reinforcement webs to 
increase rigidity  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Improved cable 
strain relief 

Cup and leaf seals 
improved 
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APPENDIX E 

APPENDIX E AP4 BATTERY DESIGN CHANGE 
AP4 BATTERY CHANGE  

From mid 2004, a new battery design is incorporated. The new battery has superior capacity and 
life compared with the original battery. The position of various internal components is changed, as 
illustrated below.  
When referring to section 10.1 BATTERY from page 98, you should interpret the instructions taking 
into account the new physical arrangement.  
The instructions regarding operating care and maintenance of batteries remain the same.  
 
 

 
 
 
 
 
 
 
 

 

New battery 
position 

Pump new position 

Original battery 
position  

Pump original 
position 
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Appendix F: MICROPROCESSOR AND KEYBOARD 
CHANGE 

 

From AP4 Serial number 130/09 onwards the AP4 has an updated microprocessor and firmware, 
which is now at version 2.51. 

The keyboard layout has also been changed slightly. 

You may find that some keyboard operations now occur more quickly than on earlier models. 

 

Please note the RS232 settings have changed, they now only support 8 data bits and 1 stop bits. 

See also page 68.  

Please ensure the AP4 RS232 settings match what Retrieve tells you to do. 

 

Retrieve Software 

The PC Retrieve software is at version 1.1.  
Please see Appendix C 

 

 

 

 




