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HARC REPEATER INFORMATION 
 
VHF Kloof 145.625MHz (Rptr Tx) & 145.025MHz (Rptr Rx) 88.5Hz CTCSS access tone (Dual Squelch) 
 Simplex 145.300MHz 
 
ZS5LEE VHF Beacon - 144.420Mhz 20w CW & FM - 4x18 element yagi array(21 dbd) or vertical  collinear(6.2 dbd)  
  switchable                                                                                                                                                              
 
UHF Kloof  434.650Mhz (Rptr TX) & 433.050Mhz (Rptr Rx) 
 Ridge Road 439.025Mhz (Rptr Tx) & 431.425MHz (Rptr Rx)     
                      
APRS Durban 144.800Mhz, DigiPeater: ZS0DBN 
 

 
 

INFO FROM OUR VICE CHAIRMAN 
 

1. Due to having undergone surgery recently and requiring time to recuperate, Ian (ZS5IH) has stepped down from 
committee. We thank Ian for his support during his brief spell on committee and wish him well in his recovery. 
We would appreciate volunteers to assist the committee for the remainder of this year. In the interim, any 
correspondence sent to secretary@harc.org.za will be attended to by one of the current committee. 

2. SARL HF Field Day - 14/15 November. Some HARC members have indicated that they will be taking part in this 
event. Please take a few minutes out of you busy day to call on HF and give these guys some support. 

3. A combined Highway/Midlands swopshop will take place on Saturday 29 November at the home of John, 
ZS5JF, at Monteseel. All are welcome. Further details to follow by email and on bulletins. 

4. HARC year end lunch - 16 December. Our customary year end lunch will take place on 16 December at the 
HARC clubhouse. Tickets will be available from any committee member at the next club meeting. Further details 
to follow by email and on bulletins. 

5. SARL HF Field Day 14/15 February 2009. We are busy organising a camp-out weekend at Midmar along with 
Midlands ARC to coincide with this event and will be operating Field day from there. Further details to follow by 
email and on bulletins. 

6. VHF Simplex net - Monday evenings after AR Newsline (+/- 20h00). This new net takes place on 145.500 
immediately after the rebroadcast of AR Newsline each Monday and various topics are discussed. It is a good 
exercise to find out how efficient your antenna system would be in the event of an emergency and failure of the 
repeaters.   

7. Articles for Hotline - Our editor is always looking for snippets or articles for the monthly newsletter - please 
submit articles to hotline@harc.org.za.  

8. The Online Swopshop offered on our website is very popular and has a good success rate.  If you have any 
equipment which you want to dispose of or something you are looking for, add it to the swopshop. You can also 
receive instant email notifcation of all items posted on the swopshop to ensure you don’t miss that bargain.!  

9. Bulletin presenters - We are down to 5 bulletin presenters and require additional volunteers to assist with this 
task. Please let us know if you are able to assist. 

10. Guest speakers at meetings. We are always trying to find interesting speakers for our club meetings - if you 
know of someone who would be prepared to give a talk, please let the committee know. 

11. The survey held wrt changing bulletin rebroadcast times did not indicate a preference for any of the other 
options offered over our current Sunday @ 18h00 slot. As such, this will remain unchanged at present. The 
results were as follows: 

 Sunday @ 18h00 Sunday @ 18h30 Monday @ 19h00 Monday @ 19h30 Don't listen 

Totals 6 5 3 6 5 
 
Folks, please remember that HARC is YOUR club and can only flourish if you participate and support the club 
events.   
 
Have a great month ahead and hope to hear you soon on the airwaves! 
  
73 
  
Brad - ZS5Z 



BITS AND BOBS 
 

1. HARC Banking Details: Payments  can 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 or faxed to 0866 225 680. Direct 
payments to the Treasurer, cheques may be sent to P.O. Box 779 New Germany 3620.  

2. Please note that 2008/9 club membership subscription is R150 & Hotline P&P rates is R75pa. Application 
forms available on the club website. 

3. Good to hear Malcolm ZR5MBJ back on the air after many months. 
 

 
 

BULLETIN PRESENTERS 
 
December 2008 
 
7th      Brian ZS5BBR 082 823-6780          
14th   Gary ZS5NK 031-7010109              
21st   Jo ZS5JO 031-7053591      
28th   Tony ZS5ACB 031-7082626               
     
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! 
 

 
 

BIRTHDAY BOOK 
 
December  2008 
 
05-Dec Kate Farrer Spouse of  John ZS5JON 
06-Dec Lesley Boes Spouse of  Johan ZS5JO 
11-Dec Sheldon Brown ZR5SDB   
14-Dec Keith Lowes ZS5WFD   
17-Dec Ian Hunter ZS5IH   
19-Dec Merle Vallance Spouse of  Scotty ZS5SV 
24-Dec Troye Cohen Son of  Le-anne & Rob ZS5LA  
24-Dec Dale Fagan ZS5COM   
25-Dec Roxanne Bean Daughter Ronelle & Alan M0JAB/ROE 
25-Dec Angeline Smook Daughter of  Rudi ZS5RS 
26-Dec Amanda Roodt Spouse of Brian ZS5BBR 
 
The Chairman, Committee and all the members of the Highway Amateur Radio Club join together in wishing you all a 
very HAPPY BIRTHDAY 
 

 
 

FOR YOUR DIARY  
(All times quoted in SAST) 

 
 December 2008 
 
6   ARRL 160 metre  
7   PEARS HF QSO Party; ARRL 160 metre 
8   HARC Committee Meeting 19h30 
13  ARRL 10 metre  
14  ARRL 10 metre 
16 HARC BOOTSALE/ XMAS PARTY HARC Clubhouse/ Day of Reconciliation 
21  Summer Solstice 
25  Christmas Day  
26  Family Day 
31  Closing of 2008 CQ DX Marathon 
 

 
 

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) 



CHIRPERS COLUMN 
 
Chirpers Column de ZL2AIM written end October 2008  
 
First of all thanks to so many of you who have taken the time to write to me – especially those CW friends in the Fairest Cape Div 1, 
those in Div 5 who must be by now hot and sweaty, and those in the drier area of Div6. Also thanks to those in the USA, Canada, 
Australia and UK who have also been proficient in keeping in touch, - I really do appreciate it.  
My subject this month is antenna’s.  I know you have heard it all before and you have lots of really clever folk in the Highway club when 
it comes to antennas. This may not be educational antenna stuff, so apologies in advance to Colin ZS5CF and John ZS5JF. 
   
When I joined the ranks radio amateurs way back in 2000, I would hear them debating about the merits and demerits of each antenna.  
One day, Jim ZR5Z, gave me a photocopy of an article on building a slim jim antenna for the 2 meter band.  I rushed home and built one 
out of two old wire coat-hangers.  It looked really ugly and a lot out of shape, but I went on air and no one noticed the difference into the 
repeater.  So it worked for me and for the purpose that I needed it for. The purpose was to see if I could build my own antenna and get it 
to work.  Some weeks later I mentioned this to folk at the HARC and one of the comments I heard was that it was a useless antenna, 
and only slightly better than a piece of wet string. I have since thrown out the antenna as I had only wanted to see if I could build one 
and get it to work.  I must admit to hearing  over the years a lot about the wet piece of string, but have never tried it – oh yes , the latest 
is something about salt water to wet the string…..  But I will never run something down until I have tried it. That is the fun of building an 
antenna – you play around with it until you get satisfaction, and then it is up to you to either keep it up there and use it, or else take it 
down and play with another design.  In 2000 I had asked my mentor Raymond G4NJW what antenna he thought I should put up in my 
garden in Pinetown. He suggested putting up a full size G5RV and to use an antenna matching unit. 
I discussed this with others in the club and once again was left with the opinion that they were either great antennas or they were 
useless antennas and maybe I should really look into this piece of wet string…..  One of the big advantages of the G5RV is that it works 
on 80, 40, 20, 17, 15, 12, 10, 6 and 2 meters. I have even used it on 160 meters.  But you must have some way of fooling the rig into 
thinking it is resonant at 50 Ohms. Hence the matching unit or ATU. 
 
Last column I told you that I had put up a half size G5RV and that it worked well in nulling out the high background noise factor.  But the 
only ragchews that I had were in ZL and no DX. I am not sure whether I should have blamed the lack of contacts on the antenna – in 
retrospect, I did not spend that much time in the shack due to my daughter and granddaughter visiting us from UK. I suspect that the 
latter had more to do with the lack of contacts. If you are not in the shack with the radio switched on, and the morse key in operation, 
then you are not going to make any contacts!   
 
So after my family went back to UK, I thought about a better way of working DX.   I dug out my very well used second hand Full Size 
Antronics G5RV that I got at a swap shop in 2001 in Durban. I had this up in my back yard in Pinetown and made a lot of contacts on it 
on 40 and 80 meters. I did not bother to use it on the other bands as I had the 20, 15 and 10 meter TH3 junior with rotator which worked 
well on those bands. I had neatly packed up and coiled all my wire antennas in South Africa and so a few days ago I unpacked  the 
G5RV out on the ground in the only area that I thought that there was some space. Big disappointment…..    All the trees behind my 
shack were in the wrong place! By this I mean, that there was no place to run the two top pieces of the antenna without them being hard 
against the trunk of trees.  Fully stretched, the top piece is just under 29 meters in length. Also, I could not see a place where I could get 
the middle section up high enough to clear the 300 Ohm ribbon off the ground. (It is just over 11 meters tall.)   Compromises had to be 
made. The first thing was to get the middle section up as high as possible without it getting tangled up in some higher foliage. I got out 
my trusty catapult and a round fishing weight which I had pre-painted with some bright fluorescent paint. I tied the weight on to the 
fishing line and got Anne to hold the fishing rod vertical whilst I put the fluorescent ball into my catapult. I took aim at the branch that I 
wanted the line to go over and let fly……  I was very proud of myself as the weight went over the correct branch and fell down to hang 
about 1 meter off the ground. I then took off the weight and tied on some polypropylene rope and using the fishing reel, wound in the 
nylon line and got the rope over the branch and back to where I was standing. Obviously I then tied the line to the G5RV centre piece 
and hauled it up to its position. Next job was to pull the two top pieces out. There was no ways that I was ever going to get them out in a 
straight line at the same height as the centre, so I decided that I would try it in an inverted Vee formation.  Even so, the bare wire was 
going to rub hard against the trunk of the next tree. Also it was going to rub freely against lots of foliage. I must admit to feeling quite 
down about it and decided to leave it for the next day and sleep on it. 
 

  
 
The next day dawned and I still was no closer to a solution. So it ended up with this inverted Vee G5RV with bare wire rubbing against 
the trunk of the tree and the vertical part hanging in a droopy “L” due to the fact that it was not high enough off the ground. Certainly not 
what Louis Varney envisaged! 
 
 This really was a compromise antenna set up, but at the back of my mind I kept thinking that it worked great for 40 m South African 
contacts as well as getting me my antipode Hawaii contact from Pinetown.  But another part of my mind was telling me that in Pinetown 
the antenna was put up the way the inventor had intended.  Surely the antenna in this situation would not work. 
In the RHS photograph you will see the trees behind the outbuildings where my shack is situated. (The shack is in the rear part of the 
right hand side garage where you can see my car parked.) The centre part of the G5RV is directly behind the second sleep-out (with 
open curtains.)  I trust that this will give you an idea as to where the antenna is situated. Not  ideal by any means! 
 



You will never know if it works if you don’t try it out. The first thing I noticed was that it was very quiet compared to the long wire. It was 
just as quiet as the half size G5RV which was mounted at right angles to the full size one. So that was a good start. Now to see if it 
would work.  I tuned it up on 7.020 and gave a call. Then another call. Then another call…. Eventually I got a reply from a station in 
Hamilton about 100 kms away. He gave me a 559. What a let down. I could have left it at that and given up on my half baked antenna. 
But being a thick headed Irishman, I gave it another bash a few hours later and got a good report from the USA.  Had my normal 
ragchew and then heard a EA7 station calling. Got a 559 from him and discovered that he was 19,993 kms from my QTH. (My antipode 
from my Hikuai QTH!) Had a few more ragchews with the States and then got a 579 from European Russia about 16,300 kms away. I 
left my shack that evening feeling quite elated and wondered if it had been a flash in the pan. So the next day I went into the shack at 
about 6 pm local and gave a call. Once again, got a good report from the states and he put me on the DX cluster. Well, suddenly all hell 
broke loose and I was getting calls from all over the world. Worked a few stations in Hungary over 17,000 kms away (a first for me from 
ZL) and then an Italian station. Whilst these were not ragchews I was getting great honest reports from distant stations. So my antenna 
works. That was 2 nights ago, and I have wondered many times since what would have happened had I not have given it one more try. I 
might have ended up thinking that the G5RV was a lousy antenna when mounted incorrectly. Incidentally, I saw that there were over 50 
“hits” on my call sign on QRZ.com after the American station put me on the DX cluster! My guess is that they all wanted to work a 
station in New Zealand. 
 
I know that Antronics stopped building those G5RV antennas due to the fact that they could no longer get the good quality Belden 300 
Ohm cable at a reasonable price. This is a pity, because I have always had very good results with the  G5RV. Mark Obermann (sorry 
can not remember his call sign – but one of the great CW operators that went to Kerguelen Island DXpedition) sent me some 450 Ohm 
ladder line and I had Antronics make up a G5RV with this ladder line. One of these fine days I will get it up in New Zealand and see how 
it performs. In the meantime, I expect to have great fun with my funny G5RV on 80 metes when we have a straight key night contest in a 
few  weeks time. 
Until next month 
73 de ZL2AIM 
 

 
 

ANTENNA INFO 
From Gary ZS5NK 

 
DIPOLE ANTENNAS. 
 
The   dipole (also called a doublet) is one of the most popular  antennas and forms the radiator in many gain arrays. 
It is an efficient radiator and dates back to Hertz’s early experiments with electro-magnetic waves. 
 
It has one drawback in that it needs two supports a half wavelength apart to tie the ends to which ideally be a half 
wavelength high. 
At this height it has a radiation pattern like a doughnut with the highest radiation coming from the centre at right angles to 
the element. 
Gain in an antenna is achieved by taking radiation from one part and re-inforcing the radiation in another viz distorting 
the pattern. This makes the dipole less effective off the ends.So to get the best from a dipole it should be a half 
wavelength high and be orientated at right angles to the desired direction of interest. 
 
In the early 60s the Collins Radio Company promoted the “inverted vee” antenna. 
The big advantage was that it only needed one support. 
Anther plus was that the radiation pattern changed to omni-directional and so gave good coverage in all directions. 
This is disputed by a number of Hams and you often hear of the suggestion that the orientation of the Vee be changed to 
be make it more effective in another direction. 
If you look on  page 7-4 figure 5 in the 21st edition of the ARRL Antenna Book it is clearly illustrated that the Vee is omni-
directional. 
This will sacrifice gain compared to horizontal dipole. 
 
Therefor the downside of the Vee is that it is not the ideal  DX antenna. Some of the antenna manufacturers offer a 
rotate-able dipole so as  to be able to “aim” the antenna in the desired direction. 
 
To sum up the Vee is an excellent antenna for ZS contacts. It also needs only one support which need not be all that 
high – two or three meters on 40 meters works fine but the usual “higher the better” is valid. 
 
Finally if you are unable to fit it in on your property the ends can be bent with out losing much efficiency. 
The feed point impedance can also be changed by altering the angle at the apex to give a better match. 
 
 
 



MORE HOW STUFF WORKS!  
(From the Internet-Ed) 

 
How HDMI Works (High-Definition Multimedia Interface (HDMI) 
 
What Do You Need? 
In the last section, we saw that the major components of a movie-theater experience are a large, clear picture and a 
surround-sound system. To build a home theater, then, you need to recreate these elements. At the bare minimum, you 
need:  

• A large-screen television (at least 27 inches across, measured diagonally) with a clear picture  
• At least four speakers  
• Equipment for splitting up the surround-sound signal and sending it to the speakers  
• Something that plays or broadcasts movies in surround sound, preferably with a clear picture  

And, of course, you'll need a room where you can arrange all this stuff.  
There are any number of ways you can meet these criteria. In the end, your home theater system depends on how much 
money you're willing to spend and how important certain areas of performance are to you.  

 
Photo courtesy Sony 

One home theater option is a "home theater in a box" system. 
This one from Sony consists of a DVD player with built-in 

surround-sound receiver and a collection of speakers. 
If you're not looking to spend much money and already have a good-sized television and a stereo system, you can 
upgrade your entertainment system into a fairly crude home theater with a couple of extra speakers and a few other 
inexpensive components (see Accessing the Surround Channel to find out how). If you invest in a basic surround-sound 
system and a new DVD player, you might spend $500. For a more advanced system, with a larger television and an 
advanced sound system, you might spend about $8,000. For $30,000, you could set up a real theater, with a projection 
television, built-in speakers and bolted theater seats (and maybe a concession stand).  

In the following sections, we'll look at the different options for televisions, surround-sound receivers, speakers and video 
sources. We'll find out the advantages and disadvantages of different types of equipment, as well as the price range and 
long-term benefits. We'll also look at some of the extra components you can add to put the finishing touches on your 
home theater system.  

Surround Sound Basics 
The main thing that sets a home theater apart from an ordinary television setup is the surround sound. For a proper 
surround-sound system, you need two to three speakers in front of you and two to three speakers to your sides or behind 
you. The audio signal is split into multiple channels so that different sound information comes out of the various 
speakers.  
The most prominent sounds come out of the front speakers. When someone or something is making noise on the left 
side of the screen, you hear it more from a speaker to the left of the screen. When something is happening on the right, 
you hear it more from a speaker to the right of the screen.  



The third speaker sits in the center, just under or above the screen. This center speaker is very important because it 
anchors the sound coming from the left and right speakers -- it plays all the dialogue and front sound effects so that they 
seem to be coming from the center of your television screen, rather than from the sides.  

The speakers behind you fill in various sorts of background noise in the movie -- dogs barking, rushing water, the sound 
of a plane overhead. They also work with the speakers in front of you to give the sensation of movement -- a sound starts 
from the front and then moves behind you.  

But how do all these sounds get split up? This is the job of the audio/video receiver, which is the real heart of a home 
theater. In the next section, we'll see what this component does.  

The Receiver 
The audio/video (a/v) receiver and amplifier assembly in a home theater does the same job as the receiver and 
amplifier assembly in any stereo system: It receives signals from various input devices, like a VCR, DVD player or 
satellite dish. It interprets and amplifies those signals and then sends them to output devices -- your television and sound 
system.  

 
Photo courtesy Sony 
A surround-sound stereo receiver from Sony 

A home theater a/v receiver and amplifier assembly actually combines several different components. Some even have a 
DVD or other media player built in. You can generally assemble a superior home theater system by buying the 
components separately, but most people buy one unit that does all these jobs because it is more cost effective.  

The receiver's components are:  

• Audio/video inputs for video sources (DVD player, DVR)  
• Preamplifier  
• Surround-sound decoder (aka signal processor)  
• Power amplifiers for each sound channel  
• Outputs for speakers and television  

 
The path of the audio and video is pretty straightforward. The source component (DVD player, DVR, etc.) feeds a signal 
to the receiver unit. You choose which input component you want to feed to your output unit, and the preamplifier selects 
this signal and amplifies its line level a little bit.  



 
The receiver is at the heart of a typical home theater system. 

The receiver sends the video on to your television and sends the audio to the decoder. The decoder sorts out the 
different sound channels from the video signal, and then sends the information to amplifiers for each sound-channel 
output. These amplifiers are connected to the appropriate speaker or speakers.  

Digital decoders and analog decoders handle the job differently. Digital surround sound is quite simple: When a 
company is producing a Dolby Digital® program, for example, they encode six separate audio channels, specifically 
balanced for a Dolby Digital speaker setup. A Dolby Digital surround-sound decoder recognizes these different channels 
and sends them to the appropriate speakers.  

Analog surround sound is something else altogether. The different analog surround-sound channels are actually 
extracted from the two standard audio channels that make up any ordinary stereo signal. This is commonly called 4-2-4 
processing because the encoder essentially takes the rear and front channels and works them into the ordinary stereo 
channels, and a surround-sound decoder separates the four channels out again. See How Surround Sound Works for 
more information.  

There are a wide range of audio/video receivers available. These receivers are often sold with all the speakers you need, 
as a complete home theater system. These systems run as low as $250 and as high as $2,500.  

One of the most important differences between audio/video receiver models is what surround-sound formats they 
support. In the next section, we'll find out what the different formats are and see what they offer.  

More next time-Ed 
 

 
 

Joke: 
 
"There's no sense in being precise when you don't even know what you're talking about."  

--John von Neumann 
 
 



 

HIGHWAY AMATEUR RADIO CLUB INFORMATION 
 
MEETINGS 
The Club holds its monthly meetings at the Pinetown Girl Guides Hall, Lytton Crescent-(off Bamboo Lane), on the 3rd 
Tuesday of the month, starting at 19h00 for 19h30. Refreshments are available at a nominal price, Swap Shop on last 
Saturday of month Talk-in facilities on the Repeater frequency (145.625Mhz) 
 
The Committee holds its meetings on the 2nd Monday of every month at the Girl Guides Hall in Pinetown starting at 
19h30. 
 
BULLETINS 
The Club’s weekly bulletin is broadcast every Sunday morning at 07h45 on the Highway repeater 145.625 Mhz . A tape 
recording of the bulletin is re-broadcast at 18h00 on a Sunday evening on the repeater frequencies. 
 
The S.A.R.L weekly bulletin (in English) is relayed onto the Durban repeater at 08h30 on a Sunday morning. 
 
The KZN Hamnet bulletin can be heard on the HARC repeater (145.625Mhz)  every Sunday morning at 07h00 .  
 
AMATEUR RADIO NETS 
The Kwa-Zulu/Natal Net, of long-standing starts at 06h45 on a frequency of 7.055 MHz. in winter and 3.xxx in summer 
and continues until 07h40. Our Net Controller is Gary Potgieter (ZS5NK). 
 
Interest Group nets are conducted on the 145.625Mhz in the evenings. They are:-  
 
Mondays  19.30 Amateur Radio Newsline broadcast by Brad ZS5Z 
Mondays  20.00 Simplex Net 145.500 run by Brad ZS5Z 
Tuesdays  20.00 Ladies Net  with Pam (ZS5PAM) - Last Tuesday of Month 
Wednesdays  19.30 Hamnet Indaba (ZS5WFD) - Last Wednesday of Month  - Weekly informal net 
Thursdays  19.30 Technical  net, presented by Alvin ZS5AES, hosted by Tubby ZS5TUB 
Fridays  19.30 Vacant 
Saturdays  19.30 Vacant 
Sundays  19.15 Vacant - SARL president’s net & Intecnet when scheduled. 
 
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 (ZS5Z) 
HARC Fax Number: 0866 225 680 
E-MAIL ADDRESS OF THE CLUB: harc@harc.org.za 
 
SWOP SHOP 
The last Saturday of every month starting at 13h00 for 13h30  at the Clubhouse, Pinetown.   Refreshments and snacks 
are available at nominal prices. 
 

VISITORS ARE ALWAYS WELCOME TO ATTEND ALL OUR FUNCTIONS. 
 
 
 
 
 
 
 
 
 
 
 

 


