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All amateur operators want to have an effective station, no matter how much or how little equipment they own. The effectiveness of the station is not just dependent on the quality of the radio gear and antennas. The layout and overall design of the station is just as important as the output power from the antenna.


To effectively begin the design of your radio station, you have to consider four major areas of consideration:



Safety



The operating position



Personal ergonomics



The Room


Each of these will be adapted and modified to suit your own situation and operating style. The requirements of a dedicated contester will be much different than those of a VHF/UHF only operator.


The first and most important aspect is SAFETY. This not only means the safety of you, the operator, but also that of the rest of your family and indeed anyone who might be invited into your radio room. The safety aspect can be divided into electrical and mechanical components. 

Electrical safety can be further split into three areas:



AC and DC Power.



Most modern equipment is well housed today. The electrical wiring inside the gear is generally well protected from contact with the operator. The same must be ensured outside the gear. Make certain that all plugs are fully inserted into their corresponding receptacles. Make sure there are no frayed wires among the various extension cords and power strips you use to operate your power supplies etc. Likewise, make certain that the  house wiring is properly grounded and that the wiring meets the building codes that are applicable. Do not overload the electrical outlets in the radio room. You should have a Master Switch, easily accessible that can cut all AC power going to the station if there is an emergency. 


RF Currents



RF current can cause burns and other damage just as electrical current can. Therefore, you must keep the antennas high enough that people cannot touch them and coax terminals should be out of sight and shielded from casual contact by anyone. 



RF Radiation



In recent years much publicity has been engendered over the subject of RF exposure. Indeed you are required to make an RF assessment of your station and certify that you have done so when you apply for a renewal of your radio license. This assessment  is relatively simple to accomplish, there are several RF exposure calculator web sites on the Internet that will do it almost instantly when you plug in the appropriate data about your station. Should there be a problem with RF exposure, there are several solutions. Cut back on power used, reposition your antenna, use a different mode that creates less exposure. Unless you are using really big power and your antennas are pointed right at someone's living area, you should not have much of a problem meeting the standards the FCC has set.
Mechanical Safety


Here there are two main areas to consider, physical dangers and security.

To cover all of the physical dangers would take a month. Let me boil it down to this. Make sure that any tripping hazards such as loose or twisted cables are resolved properly. Make sure that nothing that could puncture skin is placed where anyone could conceivably bump into it. Keep an electrical fire rated extinguisher handy in the radio room and know how to use it 

Security


If you are one of those lucky hams who have a whole room for your station, consider adding a lock to the station door. If there are small children in the house, a slide bolt mounted out of their reach may be enough to keep little hands out of danger. The primary objective is to keep the unauthorized entrant from harm, but a secondary and also important objective is to secure the station against unlicensed and unauthorized use.

Next we come to the Operating Position:


When we talk about the operating position we are talking about the arrangement of the equipment and the supports on which the equipment sits. Each operator will have unique needs but some general principles apply to most situations.


The first is Furniture. The radios require a desk or table of some sort. These usually provide two functions at the same time, support and storage. Desks usually have one surface and lots of storage. Computer cabinets may have more surfaces but usually at the cost of storage space. Some designs have doors that can be locked to secure the radios and keep the gear out of sight in a multi-purpose room. A larger amount of gear can be supported on a door blank supported by 2 drawer filing cabinets or the like. If your radio room is out of sight of the normal family living area you can do very well at thrift stores or with raw lumber, but if the room must pull double duty, it will pay to make sure that the station is set up with presentable furniture. If you are handy at woodworking you can go all out and design a spectacular U-shaped or L-shaped console with custom rack mounts for each radio and accessory. Most of us will be forced to settle for less. Making the radio room look nice is not just an esthetic exercise. When people have a nice place in which to work at their hobby or their career, they generally tend to do better at it and enjoy it more.

Effective operations require not only that the furniture support the radio gear, but that it supports it correctly relative to the operator. This is where we start talking about ergonomics. 


L.B. Cebik, W4RNL, the celebrated writer about antennas and such, says that this aspect has two planes, the vertical and the horizontal. He writes eloquently about the design of the radio station as well, and much of the material I am covering tonight comes from reading his words. 

I prefer to not get quite so deep into the engineering of ergonomics. I know what is comfortable to me and I suspect you know what is comfortable to you. The point is to set up your station in a way that the primary device you use, whether it be a radio or a keyboard falls properly to hand and is easy to see and adjust and use. Each piece of gear in the radio room can be rated by you as to it's importance to your operations. With due regard for the length of cable runs between gear and other such considerations, as the importance of the device gets less in your rating system, it should be farther away from the center of the operating position. This concept puts your most important radio or other device at the center of a vertical plane. The radio and its controls are at eye level and within easy reach. everything else, radios, computers, rotators, antenna switches, etc gets placed around that primary unit until you run out of gear. Make sure you have a clock placed where you can easily see it to record the time of your contacts. Better still have two. One set on local time and one set on UTC in 24 hour format so you can fill out your QSL cards properly. Be sure that if your computer is close to your radios you have ferrite chokes on all of the cables for your computer and its speakers. Otherwise you are liable to delete that file you really need by keying the PTT switch on the radio.
The Paperwork:


It sounds simple but one of the things that makes it possible to enjoy our hobby is dealing with the "paperwork". I am talking about all the stuff a ham collects doing his or her hobby. There are the QSL cards, yours and the ones you got. There are the books and magazines that you read and refer to. There are all the articles you download from the Internet, someday when you get time you might even build a few of them. Your license materials, the copy of Part 97 of the FCC rules, the handbooks, the antenna compendiums, all that stuff has to go somewhere. If it is organized and neat, you just might be able to find it again. If space permits, put up a big bulletin board. Then you can tack up that huge map of the world that you got from Yaesu or the ARRL. 

If you are a net control station, keep your preamble or script with your net log sheets. I also keep a few forms to explain the ARL numbered message system and fill out message forms. 

Personal Ergonomics


Seating


All of the care used in the previous statements will fall by the wayside unless you, the operator, are comfortable. We come now to seating. Depending on your personal preferences choose a chair that supports you well, allows you to operate your station without stretching or twisting. This usually means a good quality office chair with adjustments for height and back support. The wheeled base should be very difficult to tip over. If it has arms on it they should not interfere with the operators movement. Some operators will want a straight back chair for their back, others will insist only an easy chair will do, its up to you to get comfortable. If there is room in your area, you might want to provide a second chair for a guest operator or a visiting non-ham. With attention to the details, almost any ham station can be a recruitment center for new hams.


Lighting


Unless you were lucky enough to design your ham shack when you designed your custom built home, the normal overhead lighting in the room will not serve you very well. You will have to add supplemental lighting to properly illuminate the radio room. Not just the operating position, but if you have a workbench for homebrewing or repairs it will need lights too. Ditto for the bookcases and storage areas. The "architect" type lamp works pretty well for the operating position but other options will have to be considered for other areas as well. The goal is good illumination and eye comfort. 

Ventilation


Proper ventilation of the radio room is vital to the long term health of the operator and the gear he or she operates. You do not want a drafty setup but air must be able to move around you and the equipment  to keep you both cool and comfortable.


Amenities


The amenities are limited only by your wallet and your desires. Coffee machine, refrigerator for cold drinks, bathroom, snacks, pillows, a couch, the sky is the limit. If it is important to you, have it at hand. Just remember, if it spills and could damage the station, keep it away from the operating position.

The Room itself:


When choosing the room for your station, or perhaps the part of the room for your station, there are a couple of ironclad rules. One your significant other holds the keys. As the old saying goes "If mama ain't happy, ain't nobody happy!". Be prepared to compromise  here at all cost. This is where all that nice furniture I mentioned before can have a favorable effect. If the room still looks nice with the radio gear in it, and I don't mean to you, the ham, things will go much easier. 


Once the site is determined, start planning. Draw a sketch of the floorplan. Include significant measurements and all details that will affect the station. Where will the coax go through the wall?, where will the ground rod be placed outside?, how far away are the antennas?, where are the heating and cooling ducts?, where are the electrical outlets?, where are the switches that control them?, The list goes on and on, and if you want the design to be successful, you have to think about them all. 


You also want to make sure the paint on the walls is pleasant and in good shape. You are going to spend a fair amount of time looking at it. The same goes for the floor, does it need a rug or a polishing. This is your hobby, make it pleasant to be doing it. 


If you do have an entire room to devote to ham radio, think about what else you might want in the room. Perhaps a workbench area, suitably disguised or dressed up where you could build amateur radio related projects. Perhaps a sofa and or an easy chair and reading lamp where you could read QST while waiting for a band opening. You might put the computer on a separate desk As L.B. Cebik said, the possibilities are endless. 

Maintenance:


While we are putting all this effort into designing the best looking shack you ever had, remember a couple of things about it. One, it has to be maintained. A quick swipe with a rag daily will keep a whole lotta dust out of you radios, and the place will look presentable too. Two, sooner or later, something will have the smoke let out of it, and you  will have to replace or repair it. Design the operating position so you can get at everything easily. You do not want to have to dismantle the whole shack just to change out a bad connector now do you. 

The Human Factor:


As hobbyists in this great field of communications, we more than anyone else, should know that things change. In my adult years alone, from 1963 to now, we have seen landings on the moon, computers, cell phones, etc, etc. So it is with amateur radio. As the modes and the equipment changes, so will your ham shack. It may be more radios, different radios, something will be different 10 years from now. If we approach those changes the same way we approach building the current radio room, we will still be enjoying the wonderful hobby of amateur radio.

