
 
 
 

 
 
 
 
 
 

EXECUTIVE COMMITTEE 
                                                                              
Chairman Lawry Lauf ZS5HV 031 702-8652 
Vice Chairman      Ian MacQuillan  ZS5IAN                   082 464 5388 
Secretary Tony Mayall ZS5GR 031 708-3078 
Treasurer Anne Bean ZS5FAB 031 701-3138    
 
              Committee Co-ordinator Portfolios 
 
Hamnet  Keith Lowes ZS5WFD 031 262-0905 
Clubhouse/RAE 
 
Hotline/Packet/APRS  Tony Mayall            ZS5GR 031 708-3078 
 
Socials/Youth                             Whole Committee      
 
Sports/Hamnet       Dave Holiday          ZS5HN 031 904-2038     
 
Bulletin Scheduling/HF Matters                  Edwin Musto  ZS5BBO    031 202-5917 
 
PR                   Brian Roodt ZS5BBR    082 823-6780   
 
Technical Matters                 Vacant 
 
IRLP/Webmaster       Brad Phillips         ZS5Z       031 763-3754 

Highway Hotline March 2006  



  
Repeaters & Interference       Brad Glen               ZS5SWT     031 764-0787  
                                              
VHF/UHF Matters         Lee Hanegraaf ZS5LEE     031 763-3633 
 
 
Non Committee Co-ordinator Profiles 
 
Awards Manager                   Phil Unterhorst       ZS5RJ 031 202-8807 
 
HARC Repeater Information 
 
VHF  Kloof     145.625Mhz   88.5Hz CCTS access tone(Dual Squelch). 
  Alverstone 145.600Mhz   88.5Hz CCTS access tone.(Linked to the Naturn UHF network) 
  Kensington 145.7625Mhz 107.2Hz CCTS access tone, (Linked to the Naturn UHF   
           network) 
NATURN UHF       Kloof             Ch 1                439.125Mhz  (  mobile RX  )(-7,6Mhz) 
                  Ridge Road    Ch 3                439.025Mhz      
                  Bluff        Ch 4                439.175Mhz  
                  Athlone Park Ch 5                439.075Mhz  (not installed yet) 
                  Kensington    Ch 6                439.275Mhz    136.5Hz  access tone reqd. 
   
These UHF repeaters are star linked via the Alverstone hub repeater 434.650 Mhz (Tx-1,6Mhz) 
 
Packet BBS  and Digipeater  Frequency: 144.625Mhz BBS: ZS0WTE, Digi: ZS0KLO-1 
APRS Digipeater Frequency: 144.800Mhz  ZS0GIL-2 (not installed yet) 
 
BITS AND BOBS 
 

1. The HARC membership subscriptions are now overdue for the 2005/6 year, R80 (+ Donation) for ordinary 
licensed member, R20 for family licensed member, R40 for associate members. Payments to the Treasurer, 
cheques may be sent to P.O. Box 779 New Germany 3620. Payment  can also be made directly to the Clubs 
Standard Bank cheque account  # 250335824 code # 04562641 a copy of the deposit slip must however be sent to 
the Treasurer P.O. Box 779 New Germany 3620 or scanned / info emailed to treasurer@harc.org.za    

2. Phil Unterhorst (ZS5RJ)  would like, through the medium of this Highway Hotline Newsletter,  to thank both Brad 
Phillips (ZS5Z) and Brad Glenn (ZS5SWT) ever so much for clearing the fault on channel 3 of the UHF repeater 
network and restoring IRLP to its former glory. It's a real pleasure to be able to communicate with the world's 
repeaters and hams again. Thanks once again to both of you. 

3. Question:- Is the work and service we all do world wide as radio amateur operators within our local communities, ever 
appreciated? Perhaps this will give everyone hope. I Just wanted to share with you something which happened today 
(rather then hearing it second hand), and I think it shows that the resource of amateur radio is still highly valued in 
some countries. 
I was invited to attend Michigan Ottawa County Sheriffs Department / Emergency Management annual banquet 
dinner earlier this evening. The Sheriff, under Sheriff, Ottawa County administrator for Michigan plus numerous other 
dignitaries representing various organizations in West Michigan, were present. After a wonderful dinner and great 
evening, Director 
of Emergency management Bill Smith stood up to conclude by presenting one person (out of all the services present), 
Ottawa County's highest award. 
See attached picture and you'll probably be as surprised as the recipient, who for once in his life was at a loss for 
words. 
 
All the best, Ken.ZR5AAD/W8 

 



 
        
                                                                                                                                                              

BULLETIN PRESENTERS 
 
March 2006 
 
5th Edwin ZS5BBO           031-202 5917 (O) 
 
12th Phil ZS5RJ           031-202 8807 
 
19th Sean ZR5SEP           031-261 7200 
 
26th Janet ZS5JAN            031-202 5917 (O) 
 
 
 
The readers will be contacted if there are any changes. 
Folks-We needs more folk to assist with the Sunday bulletin reading, the more there are, the less often one has to be 
available to read! 
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ADVERT    

BRADLEY GLEN (ZS5SWT) 
 trading as: B-Comm 

ICOM AMATEUR/COMMERCIAL 
FOR ALL YOUR HAM/RADIO NEEDS 

E.MAIL: bradlington@yahoo.com PHONE:   082 9943331 or (031) 764-0787 
 

 
 
ADVERT 

TONY MAYALL (ZS5GR) 
Specialising in the video capturing of Corporate Events, such as Seminars, Lectures,  

Talks, Discussions, and thereafter producing DVDs of these events, for distribution/archiving. 
Email: tony.m@eject.co.za  Tel: 031-7083078  Cell: 073 3564758 

 
ADVERT 

TRENT SAUNDERS(ZR5TCS) 
Specialising in wedding photography, but also  Corporate functions, 

 family portraiture,  etc, see www.trentsaunders.co.za 
Email: trents@saol.com Cell: 083 3109763 
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BIRTHDAY BOOK 
 
February 2006 
 
22-Feb Shannon Mobey ZR5SDM Son of  Dave/Jean ZS5DRM 
27-Feb Tony Mayall ZS5GR  
 
March 2006 
 
02-Mar Dave Holliday ZS5HN   
04-Mar John Sluymer VE3EJ Kerguelen ‘Penguin’ Team member   
05-Mar Brad Phillips ZS5Z   
07-Mar Dave Jones ZS5DJ   
07-Mar Tristen Glen Son of  Kirsten & Brad ZS5SWT 
07-Mar Christa Gordon Spouse of Glen ZR5GDG 
08-Mar Craig Barclay Son of  Heather & Rod ZS5RC 
11-Mar Bradley Glen ZS5SWT   
11-Mar Charlie Hansen N0TT, Kerguelen ‘Penguin’ Team member  
11-Mar Kaye Slater Daughter of Heila & Mel MOGMF 
12-Mar Simon Mobey Son  of  Jean ZR5JEM &  Dave ZS5DRM 
12-Mar Bea Unterhorst Spouse of  Phil  ZS5RJ 
15-Mar Terence Balfe ZS5ES   
15-Mar Pieter De Wit ZR5TAZ   
16-Mar Janet Musto ZS5JAN Spouse of  Edwin  ZS5BBO 
18-Mar Scotty Vallance ZS5SV   
19-Mar Willem Badenhorst ZS4PA   
21-Mar Ronelle Bean M0ROE   
24-Mar Annette Minny Dogter van Johannetjie en Jan ZS4JR 
27-Mar Eric Mawhinney ZS1EWM   
28-Mar Richard Mayall Son of Carol & Tony  ZS5GR 
29-Mar Daniel de Bruin ZS4DA   
29-Mar Heidi Pfander Spouse of  Bernie HB9ASZ, Kerguelen ‘Penguin’ Team member 
30-Mar Carol Mayall Spouse of  Tony  ZS5GR 
30-Mar Christopher Phillips Son of  Marion & Brad ZS5Z   
 
 
The Chairman, Committee and all the members of the Highway Amateur Radio Club join together in wishing you all a very HAPPY 
BIRTHDAY 
 
HOTLINE NEWSLETTER 
Articles are always sought. Anybody having something interesting for the magazine, please e-mail it to me or snail mail it, thanks-
Ed(Tony ZS5GR) 
 
 
 
 



 
FOR YOUR DIARY 
All times quoted in SAST 
 
MARCH 2006 
 
 
04/05  ARRL Int DXPhone 
05  DARC 10-metre Digital 
11/12  RSGB Commonwealth CW 
14  HARC Committee Meeting 19H30 
17/19   SARL VHF/ UHF Contest 
20  School Holiday 
21  Human Right’sDay 
21 HARC Monthly Meeting ?????????? To change? 
22  World Water Day 
23  World Meteorological Day 
25 HARC SWAP SHOP-New Germany Nature Reserve 13H00 
25/26 CQ WW WPX SSB Contest 
30  Schools close — inland provinces 
31  Schools close — coastal provinces 
 
 
Chirpers Column:de ZS5IAN 

Chirpers Column March 2006 de ZS5IAN 
 

What an exciting week it has been – I am writing this on the evening of the A1 Grand Prix and I have seen such activity on the bands 
it is so amazing!  It started off with Edwin ZS5BBO calling from the shack of ZSNK using the call sign of ZS5A1GP. This call sign 
did cause a few questions at times, but Edwin had organised a lot of pre publicity with all his friends in the DX world that most of the 
contacts already knew about this special event station. 
 
I was in New Zealand on holiday in December, but it would appear that Brad ZS5Z (previously known as ZS5BP) pulled some 
strings and requested the call sign when the GP was announced. As soon as the call sign was granted, your committee went ahead 
with the publicity (ZS5BBO, ZS5Z, ZS5BBR did most of the work) and hey presto here we are. I think in the last week we have had 
over 700 hits on our HARC website!  On top of that in the last few days we have had over 450 requests on the international call sign 
QRZ on ZS5A1GP. 
 
Edwin in his normal way worked the folks on 20 meters SSB and then 15 meters SSB. I worked some DX on 40 meters to Japan and 
the far East on CW.  This morning Gary worked a few ZS stations when he called into the Antique Wireless Association net as 
ZS5A1GP. That caused quite a stir I can tell you!          
When the AWA net had finished I made a few calls and spoke to quite a few ZS’s and ZR’s and gave some publicity about the Grand 
Prix and Durban. It was also nice to work Dudley Z22JE on 7.070.   
 

   
     



 
 
 
Then as it was Swap shop, I packed along my Icom 706MKIIG and a paddle and off I went to the New Germany Nature Reserve at 
about 10h30. I took my time setting up my station and it was not long before ZS5VE Derek and his wife Pam ZR5PAM arrived and 
started preparing for the “Pam Burgers”.  I put up a 40 meter Hustler whip antenna on the cross bars of my roof rack of my 
Freelander. I spread out a counterpoise earth along the grass.  As the day was turning out to be a bit of a stinker at 32 deg C and high 
humidity, I found a nice spot under a clump of trees and set up my operating table and chair in the shade. It was not long after when I 
was transmitting at about 25 watts that I heard Roger ZS5FX coming back to my call. A nice ragchew enveloped and he was 
interested in the special event call sign. Then it was John ZS6JBJ and by the time the swap shop was in swing, I had worked quite a 
few stations on CW and had a nice rag chew at the same time.  No doubt tonight, Gary and Edwin will give it a good tonk on the 
bands.  I have been using my German Palm Mini paddle whenever I work QRP or portable, as it is small but very effective. Edwin 
had taken to the swap shop a Bencher BY1 which I used for 5 minutes and then made him an offer that he accepted. So the rest of the 
afternoon I used the Bencher for Tx. It has a nice feel to it. I have got three of the Palm Mini Paddles, so if you want to have one of 
these in your collection, make me an offer! 
 
I thought that this month I would share some very simple construction with you. It is nice to have a dummy load that will work up to 
10 watts or so – but even nicer if you can get one that will give you your true power output.  I did a bit of research on the internet and 
came up with a kit from Elecraft called the DL1.  It would have been quite expensive to bring it in to South Africa, so as it was a very 
simple construction, I thought that I could get the parts locally and make it up.  
 
You need the following; 
Some Veriboard 
8 X 100 Ohm 3 watt resistors 
1 X 0.01 uF Ceramic Capacitor 
1 X SO239 antenna socket 
1 X 1N5711 Diode 
A Box to put this all in!   
 
My normal source A1 Radio was not able to help me out with the diode and 3 watt resistors so I went to Ron Tomlin and they had the 
diode but only 1 watt resistors. If you can get the 3 watt resistors you can measure up to about 20 watts output, but as my work is 
normally between half a watt and 5 watts, I felt well covered by the 1 watt ones.  Be aware that the most expensive part is the diode 
which cost R35.56!  The other parts were very cheap and you might possibly have them in your junk box. I mounted the resistors 
very high off the Veriboard so as to assist in cooling. 
 
Please see below some photographs of the completed dummy load.  It took me about 20 minutes to complete and then I put it on to 
one of my rigs and set the rig on maximum output and pressed the CW key.  It gave me a reading of 9,25 Volts which as per my 
graph translates into 3,5 watts. Easy! 
 
 
 
 



 
 
 
I have mounted the resistors quite high off the Veriboard so as to enable cooling. Just to make it pretty, I mounted them all the same 
height above the board. This was easy to do by placing a spacer between each resistor and board.  In my case, I used two thick ice 
cream sticks stuck together!  (I learnt that trick from Elecraft when making their K1 Transceiver.) 
 
You could make it even prettier if you mounted two connectors on the end of the case where the wires are used to make contact with 
the Multimeter. Even better still, you could mount an el cheapo Multimeter on top of the box and read the voltage. 
 
The Irish part of this construction was that after I had paid over the R35.56 for the diode, I discovered a week later that I had 15 or so 
of them in my junk box. C’est la vie!  
 

o
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QRP Dummy Load with thanks to Elecraft.

(For those of you who do not know, Elecraft make excellent kits. Look at their K1 and K2 kits.)
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I have battled to draw the SO239 properly. The connection from the resistors goes to the MIDDLE of the SO239 and not the outside 
as I have shown! 
 
I left two wires (TP1 and TP1) outside the box for attaching a Multimeter to. This will give a direct reading in Volts. The formulation 
for converting this to RF watts is as follows; 
 

P = ((V X 1.414) +0.15))2 / 50 
 

Now don’t get all het up over this weird looking formula. In fact it is very easy. I just set up a spreadsheet in Excel and covered from 
0,25 Volts up to 15 volts (also made a graph for extra quick reference). You can either read off the chart or else put your voltage 
reading into the spreadsheet and it will calculate your watts out.(0.005 watts to 9.135 watts). 
 
So you don’t have to go to the trouble of writing the spreadsheet, I show below the completed graph so that you can take your 
Multimeter measurement and straight away know the watts output. 
 
You will note that the circuit diagram that I drew was made with a trial copy of Smart Draw. It is on trial for 30 days and will put it’s 
“watermark” on the drawings until I buy the program. 
It is possible that some of you know of a better program to draw circuit diagrams. If so – please let me know. 
 
 

Dummy Load Power Calculation de ZS5IAN
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The picture above shows John receiving the loan of the morse key from Ian during the weekend of the last swap shop.  It is fitting 
that Ian was wearing his FT5XO Kerguelen Island hat on the occasion. 
 
 
Straight Key 
For those of you who were at the Club meeting early last year when the members of the Kerguelen Island DXpedition visited us, you 
will remember that the Club was given a present of a Swiss Army Straight Key by Bernie HB9ASZ.   
It was decided that the club would not put it away in a glass case for viewing but rather let it be used by members that actively use a 
straight key. It has graced the desks of ZS5IAN Ian, ZS5NK, Gary (he who has worked the world but not North Korea)and now goes 
for a period to John ZS5JON. 
John is one of our club members that has spent a lot of time learning to read CW. He reads it very competently at speed and now uses 
a Ten Tec Argonaut rig to send and receive his CW. He uses both a straight key as well as a paddle. 
Hopefully one of these days he will be able to put up a hidden antenna for 80 meters and can join us on our Straight Key Night 
(SKN) on Mondays at 19h30 local time on 3,579 
 
If you feel that you would like to have a loan of the key for a period of 3 months or so, please let me know.  You must be a paid up 
member of the club as well as demonstrate the ability to successfully use a straight key. 
 
 
I wonder how many of you have spent a bit of time going around our HARC web site – there is a wealth of information on that site.  
Go ahead and have a good browse around it. You will be surprised as to what you will come across on the site. 
 
I have found a nice easy circuit for a practical Intercom that uses the speakers as microphones.  Nice for when Anne tells me from the 
kitchen to the shack that dinner will be ready in so many minutes. Time to tell the other station that I have to clear frequency. As I do 
now! 
 
De ZS5IAN 
 
 
 
 
Humorous Article from Phil ZS5RJ: 
 
 CHILDREN AND THE CHURCH  
 
 A little boy was attending his first wedding.  
After the service, his cousin asked him, "How many women can a man marry?" 
 "Sixteen," the boy responded.  His cousin was amazed that he had an answer so quickly.  
 "How do you know that?"  
 "Easy," the little boy said.  "All you have to do is add it up, like the Bishop said,  4 better, 4 worse, 4 richer, 4 poorer." 
--------------------------------------------------------------------------------------------------------------  



  A boy was watching his father, a pastor, write a sermon.  
 "How do you know what to say?" he asked.  
 "Why, God tells me."  
"Oh, then why do you keep crossing things out?"  
-------------------------------------------------------------------------------------------------------------- 
A little girl became restless as the preacher's sermon dragged on and on.  Finally, she leaned over to her mother and whispered,  
"Mommy, if we give him the money now, will he let us go?"  
-------------------------------------------------------------------------------------------------------------- 
After the christening of his baby brother in church, little Johnny sobbed all the way home in the back seat of the car. His father asked 
him three times what was wrong. 
Finally, the boy replied, "That priest said he wanted us brought up in a Christian home, and I want to stay with you guys!"  
----------------------------------------------------------------------------------------------------------------  
Terri asked her Sunday School class to draw pictures of their favorite Bible stories.  She was puzzled by Kyle's picture, which 
showed four people on an airplane, so she asked him which story it was meant to represent.  
"The Flight to Egypt," was his reply.  
Pointing at each figure, Ms. Terri said, "That must be Mary, Joseph, and Baby Jesus. But who's the fourth person?"  
 "Oh, that's Pontius - the pilot!"  
-------------------------------------------------------------------------------------------------------------- 
The Sunday School Teacher asks, "Now, Johnny, tell me frankly do you say prayers before eating?"  
"No sir," little Johnny replies, I don't have to.  My mom is a good cook."  
----------------------------------------------------------------------------------------------------------------  
  A college drama group presented a play in which one character would stand on a trap door and announce, "I descend into hell!"  
 A stagehand below would then pull a rope, the trapdoor would spring, and the actor would drop from view.  
 The play was well received. When the actor playing the part became ill, another actor who was quite overweight took his place.  
When the new actor announced, "I descend into hell!" the stagehand pulled the rope, and the actor began his plunge, but became 
hopelessly stuck.  No amount of tugging on the rope could make him descend.  
 One student in the balcony jumped up and yelled:  
"Hallelujah! Hell is full!"  
------------------------------------------------------------------------------------------------------------------- 
This is the best one: 
  
 A little girl was sitting on her grandfather's lap as he read her a bedtime story.  
From time to time, she would take her eyes off the book and reach up to touch his wrinkled cheek.  She was alternately stroking her 
own cheek, then his again.  Finally she spoke up, "Grandpa, did God make you?"  
"Yes, sweetheart," he answered, "God made me a long time ago."  
"Oh," she paused, "grandpa, did God make me too?"  
"Yes, indeed, honey," he said, "God made you just a little while ago."  
Feeling their respective faces again, she observed, "God's getting better at it, isn't he ?" 
 
 
Article from Shaun ZR5S: 
 
Subject: How to cheat the bathroom scale:From ZL3AI via Packet Radio 
 
1. Weigh yourself with clothes on, after dinner...as well as in the morning, without clothes, before breakfast, because it's nice to see 
how much weight you've lost overnight. 
  
2. Never weigh yourself with wet hair. 
  
3. When weighing, remove everything, including glasses. In this case, blurred vision is an asset. Don't forget the earrings, these 
things can weigh at least a pound. 
  
4. Use cheap scales only, never the medical kind, because they are always five kilos off...to your advantage, of course. 
  
5. Always go to the toilet first. 
  
6. Stand with arms raised, making pressure on the scale lighter. (Waving them is optional but occasionally helps!) 
  
7. Don't eat or drink in the morning until AFTER you've weighed in, completely naked, of course. 
  
8. Weigh yourself after a haircut, this is good for at least a kilo of hair (hopefully). 
  
9. Exhale with all your might BEFORE stepping onto the scale (air has to weigh something, right?) 
  
10. Start out with just one foot on the scale, then holding onto the towel rack in front of you, slowly edge your other foot on and 
slowly let off of the rack. Admittedly, this takes time, but it's worth it. You will weigh at least two kilos less than if you'd stepped on 
normally. 
  
73, David ZL3AI. 
 
73's from Pietermaritzburg 
ZR5S-Shaun Rudling 
-------------------------------------------------------------------------------------------------------------------------------------------------------------- 



 

 
 
HIGHWAY AMATEUR RADIO CLUB INFORMATION 
 
 
MEETINGS 
The Club holds its monthly meetings at the Clubhouse, first floor of the Westville Civic Centre, William Lester Drive,. on the 3rd Tuesday of the 
month, starting at 19h00 for 19h30 Refreshments are available at a nominal price. Talk-in facilities on the Repeater frequency (145.625Mhz) 
 
The Committee holds its meetings on the second Tuesday of every month at the Clubhouse in Westville starting at 19h30. 
 
BULLETINS 
The Club’s weekly bulletin is broadcast every Sunday morning at 07h45 on the Highway repeaters (145.600 Mhz  and 145.625 Mhz network) as well 
as the simplex frequency of 145.225 MHz. all of which are linked through the UHF network, Bulletins are also relayed onto a frequency of 7.055 
MHz in the 40 meter band. A tape recording of the bulletin is re-broadcast at 18h30 on a Sunday evening on the repeater frequencies. 
 
The S.A.R.L weekly bulletin (in English) is relayed onto the Highway repeaters at 08h30 on a Sunday morning. 
 
The KZN Hamnet bulletin can be heard on the HARC repeater (145.625Mhz)  every Sunday morning at 07h15 .  
 
AMATEUR RADIO NETS.  
An Early Bird Net operates every Sunday morning between 06h15  and 06h45 on the frequency of 7055 Khz. In the 40 meter band, conducted by Ian 
(ZS5IAN) 
The Kwa-Zulu/Natal Net, of long-standing starts at 06h45 on a frequency of 7.055 MHz. And continues until 07h40 Our Net Controller is Gary 
Potgieter (ZS5NK). 
 
Interest Group nets are conducted on the 145.625Mhz and 145.600Mhz(future) networks in the evenings. They are:-  
 
Mondays 19.30 Technical Net  
Tuesdays 20.00 Y.L’s net.  with Pam (ZR5PAM) 
Wednesdays 19.30 Hamnet Indaba (ZS5WFD) 
Thursdays 19.30 Technical/APRS net 
Fridays 19.30 Tubby’s Facts Net 
Saturdays 19.30  Tubby’s Historic Net 
Sundays 19.15+/- Free 
 
The SARL Presidents net  can be heard on the evening on Sundays whenever the Intecnet is scheduled by Hans ZS6AKV. 
Licensed Amateur Radio Operators are invited to join in. 
 
PACKET RADIO 
The user frequency is 144.625 MHz. The connect command is:- C ZS0WTE and the BBS address is ZS0WTE.PTN.KZN.ZAF.AF    The sysop is 
Tony (ZS5ACB), His telephone number at home is  (031)  708-2626 
 
TECHNICAL EVENING 
This evening has ceased until the club gets a replacement for Eric ZS5EWM, who has moved to the Fairest Cape. 
 
HIGHWAY HOTLINE NEWSLETTER. 
This newsletter is published every month and  distributed by e.mail. Members without the facility will  have their copies posted to them.  It is also 
available on the H.A.R.C Website.  The editor is Tony Mayall (ZS5GR)  Telephone (031) 708-3078,   Email address is hotline@harc.org.za, physical 
address is 71 Dilkoosh Road, Northdene, 4093. 
 
INTERNET WEB SITE ADDRESSES. 
SOUTH AFRICAN RADIO LEAGUE :  http://www.sarl.org.za 
HIGHWAY AMATEUR RADIO CLUB.  http://www.harc.org.za  The Webmaster is Brad Phillips (ZS5BP). 
 
E-MAIL  ADDRESS OF THE CLUB. 
harc@harc.org.za 
SWOP SHOP. 
The last Saturday of every month starting at 13h30 for 14h00  at the New Germany Nature Reserve.   Refreshments and snacks are available at 
nominal prices. 

 
VISITORS ARE ALWAYS WELCOME TO ATTEND ALL OUR FUNCTIONS. 

 
 
 
 
 


