Topic 9b: Mobile Communication Vehicles
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Volunteer Screening
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Upon completion of this topic the user will have acquired general knowledge pertaining to the considerations involved in designing and equipping an emergency communication vehicle.

Student Preparation Required:
 
· None required for this Learning Unit.

Information

[bookmark: text7619anc]If you have any experience in emergency communication, you know how much preparation it takes to deploy the right equipment to accomplish the mission – and that there is never enough time when the call comes. There is always the inevitable “go kit,” rounding up all the parts, tools, and accessories, and trying to anticipate problems before you depart. You always seem to forget something critical.
 
One shortcut involves pre-installing a certain amount of equipment at key locations, such as hospitals, EOCs, and served agency offices and/or their communications centers. This requires considerable advance cooperation and financial backing, and equipment is sometimes lost, damaged or stolen. However, it is still the best solution at many permanent locations and in large buildings.
 
Another way to provide rapid communication support whenever and wherever needed is a mobile communication vehicle, ready to deploy on short notice. The greatest advantage is that the time normally required for installing and testing equipment at the location will be virtually eliminated. Once the vehicle arrives on the scene, communication can be initiated within minutes. This solution works best when there is a place to set up near an entrance to the served building or emergency service.
[bookmark: text8646anc]
Finding The Right Solution

The first goal is to obtain the vehicle that best meets your needs and budget. Emergency teams have been successful at equipping cargo trailers, recreational vehicles, trucks, ambulances, buses, vans, converted television vans, step-van delivery trucks, and even tractor- trailers into functional communication vehicles. Your choice will depend on your needs, vehicle availability, your capital fund, and – most important of all – annual operating budget.

For simplicity and low cost of operation, a trailer is the best choice for most applications. The advantages are many. Camping trailers may already have some of the amenities you want for long-term deployments, such as a kitchenette and bath. Large cargo trailers, such as those designed to carry a car, offer enough open space to create your own custom interior, and enough headroom for most adults to stand up straight. The downside is that larger camping and cargo trailers may require special hitches and electric brake controls on the tow vehicle.

Since a trailer is not a motor vehicle, issues of title and insurance are minimal. Automotive policies in many states will automatically cover a trailer (for liability only) towed by an insured vehicle. In other cases, inexpensive rider policies can be added. Expensive breakdowns and repairs are seldom a problem. You may also want to explore storage options for safety and security of the trailer when not in use. Finally, anyone with a properly equipped tow vehicle can quickly deploy a small to medium sized trailer.
 
Other situations may dictate a motorized vehicle. Where locations may have to be changed frequently, or where most deployments are short-term, such as for major fires, a truck or van may be a better choice if ongoing financial resources permit. Rugged terrain or storm damage may require a four-wheel-drive vehicle for access to areas where a trailer could not be towed easily. A big drawback is that the driver is usually stuck with the vehicle on-scene. Operating and maintenance costs are prohibitive for most self-funded groups. For this reason, grant funding may be an option if it available through your group or a served agency itself.  

[bookmark: text8656anc]Camping Trailer Conversion

For many applications, a lightweight camping trailer from 15 to 21 feet in length is both the most affordable and best suited. Office and construction site trailers should be avoided. Most have a single axle and sit high above the ground due to a lack of wheel wells. This makes them top-heavy and difficult to tow. In addition, the high center of gravity makes them very susceptible to strong winds. Older travel trailers are easily found in the $500 to $1,500 price range. The minimum features should include an area suitable for installing the station, space for at least one operator to sleep, and a small toilet. (Separate sleeping, operating, and kitchen areas, and a full bathroom with shower would be nice, but increase the cost significantly.)
 
Most will have either a center or front area dinette that folds down into a bed. The front dinette is more desirable for conversion, but either will work. Once the dinette table is removed permanently and the bench cushions removed, you have an area approximately six or seven feet wide in which you can easily install an operating position. Desktops can be made from two laminated 3/4” sheets of plywood, or an inexpensive 80inch interior hollow-core door can be installed horizontally across the entire area to form an operating desk surface, trimmed as necessary to the appropriate length.

Be sure to locate the doorknob hole at the rear of the desktop for use as a cable pass-through. The desk may be covered with Formica    or a similar hard-surfaced veneer for a better writing surface. If an abundance of equipment needs to be installed, you can build upwards with shelving. While designing the installation, place the operator’s chair (a comfortable rolling secretarial chair without arms) in place to check table height and reaching distances to frequently used items. If the area has either cabinets or a bunk directly above, mobile radios can be mounted on the underside just above eye level. If left in place, the dinette bench space can hold small single drawer file cabinets, or the remote transceivers for control heads mounted overhead. Beneath these benches is usually some easily accessed storage space. This is an ideal place to install battery and power systems with proper exterior ventilation.

[image: ]

[bookmark: text8666anc]Converting Cargo Trailers, Trucks, Vans, And Buses

For large, empty vehicles, station design is a matter of choice, limited only by the total available space, your needs, and budgets. Most van configurations place the station along the driver’s side of the cargo area. Exterior access can be provided on the passenger side, at the rear, or both. Step-vans, cube trucks, larger cargo trailers, and some buses have the advantage of sufficient headroom to stand or walk. The very largest can be subdivided into multiple rooms and storage areas.
 
Unlike a travel trailer, everything for the operating position must be built from scratch. Resist the temptation to bolt down a large steel office desk in the cargo area and “go mobile.”

In most cases, the desk is larger and heavier than necessary, resulting in an inefficient use of limited space. Custom, built-in furniture offers a much better alternative.
 
Begin by cleaning up and painting rusty areas and repairing any damage. Paint any bare metal with a good rust-inhibiting primer, and seal up any holes where water and dust might enter. If you can afford it, have the work done by a professional body shop for a better looking and longer lasting job.

You can either install the wiring for AC and DC outlets, lighting and speakers in the walls and ceiling, or just use surface wiring later. Follow with insulation, a plastic vapor barrier, and wall/ceiling panels. Insulation not only keeps heat in or out, but noise as well. The vapor barrier keeps inside moisture from migrating to the metal walls and causing rust.
 
Be sure everything is bolted down securely to prevent anything from becoming a missile in an accident or sudden stop. Anchor all cabinets and operating desks directly to the body frame members of the vehicle with a number of angle-iron (wood tears apart too easily) braces, secured with strong anchor bolts rather than screws or nails. To these, the rear of the operating desk surface and future shelving can be attached.
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[bookmark: text8676anc]Converting Ambulances

Civilian and military ambulance conversions offer several advantages for a small communication vehicle. First, many of the interior and exterior features can be adapted easily to the new use. The interior cabinets can provide storage space, lighting is in place, and rear and side doors allow for easy access. Second, the civilian ambulance electrical systems are ideal for our purposes. They have large alternators and dual over-sized batteries with charging isolators and A/B switches. Power and antenna wiring may already be in place for various radios. The vehicle will almost certainly have to be repainted to cover old markings (expensive), and warning lights removed or changed to a different color. Military and some civilian ambulances are four-wheel or all-wheel drive, ideal for storm damaged roads and forward area forest fire base camps.

[bookmark: text8682anc]Choosing Equipment To Install

If funds are tight, a project of this sort can be built over time. Prioritize by installing the most frequently needed systems first. The initial list should include basic VHF and UHF radios and antennas, and one or more marine deep-cycle battery with an AC charger and/or dual battery charging system. An inexpensive addition should be a Citizens’ Band (CB) transceiver and antenna. CB may be the only communications available to members of the public in remote areas, and it offers the ability to interface with local REACT teams and citizens. If your group works with CERT, having FRS radio(s) on board would also be good.
 
When choosing HF equipment, selecting the right items takes a little forethought. Radios designed for mobile operation offer small size and 12 volt powering, but may lack other useful features. However many of the newer HF mobile type radios are configured for multi-bands and multi-modes and are space efficient, so this could be a good choice. Mount antenna systems for every type of communication permanently on the vehicle. Mobile antennas allow you to get on the air quickly under difficult or dangerous conditions.  Delay the installation of Near Vertical Incident Skywave (NVIS) or gain-type VHF or UHF antennas until conditions permit.

Your particular mission and locale will determine other needs. SKYWARN teams will need NOAA weather radio S.A.M.E. receivers, and perhaps a weather station. Groups supporting the Red Cross will need packet and other digital equipment to handle large volumes of welfare traffic efficiently. In coastal areas, add a VHF marine radio for liaison to vessels in distress or the Coast Guard. A small DC powered portable digital television and antenna, and a good AM/ FM radio will be valuable for keeping abreast of information (both accurate and inaccurate) the local media may be disseminating.
 
If you have good working relationships with served agencies, you may find help available to equip your station. Agencies on different frequencies have a built-in problem – no cross- communication capability. Your local Red Cross Chapter President may welcome having your station (and hence all the agencies you serve) be able to directly communicate with chapter houses or the fleet of Red Cross ERVs (Emergency Response Vehicles), and may provide you with a radio on the ARC frequency. The local sheriff, police or fire chief, or a state, county or local emergency management official may see similar advantages and authorize you to communicate directly with them on their frequencies and they may even provide equipment.

[bookmark: text8692anc]Interior And Exterior Lighting

Lighting should be given careful consideration early in the planning stages. Position individual lights over each operating position just above the operator’s head. This allows light to fall on the front panels of equipment and provides shadow-free light for writing. If preserving night vision is important, consider installing a second set of lights with red lenses. Install a master switch for the lights at the entrance to the operating area of the vehicle, with individual switches on each light fixture.
 
Flood lights on the exterior of the vehicle make setup and foot travel near the vehicle much easier and safer. Most travel trailer catalogs offer a selection of low-profile exterior floodlights, but if greater brightness is needed, the large square type used on ambulances is a better choice. Three-way switches should be located near the vehicle’s rear or side entrances and on the dash.

[bookmark: text8697anc]Power

Most RV trailers will already have 12-volt lighting installed, as well as internal 120 volt wiring and a “shore-tie” plug on the exterior. Trucks, vans, and a few older trailers will not, but this can be easily installed. The goal is to remain fully self-sufficient for days, even if commercial AC is not available. On the average, two larger deep-cycle marine batteries are sufficient to power up to ten radios and several small lights for two to four days without recharging. A permanent AC charger can be installed and connected to both the batteries and AC systems. If you have commercial AC available at the location, then you can plug the trailer’s electrical system in and maintain a trickle charge on the batteries, and possibly enjoy the convenience of air conditioning. Generators are an option, but in some locations they can be very annoying, especially at shelters where three hundred people are trying to sleep – not good for our public image. One word of caution about deep-cycle batteries – they can require a long time to fully recharge.

Install DC voltmeters on each battery or bank of batteries and an AC voltmeter on the 120VAC circuit. Place these so that they can be seen easily from the operating position to help avoid damage to rigs due to incorrect power levels.
 
Do not connect all the batteries in parallel for a common system. Instead, run all the low- consumption rigs on one battery or bank and put the RV systems, lights, and HF rig on another. Also, if a failure occurs on one, for whatever reason, then all can be switched to the other battery. Run a single heavy power lead set from each battery to a protected Power Pole distribution box located conveniently near the rigs to be connected. Fuses should be installed at every individual rig and at the battery. Auto-resetting or manual circuit breakers are a good alternative to fuses, since finding a supply of fuses when you run out during a storm is not easy. Or, maintain an abundant supply of spare fuses.

Marine and RV batteries don’t have the so-called “memory” problems of nickel cadmium batteries. They like being charged and “topped off” regularly, even when little used. It is not necessary to run them until they are completely discharged, and it may decrease their life considerably if you do so.
 
In the case of a motor vehicle, keep the radio and light powering system totally independent of the vehicle’s own battery and power system with one exception, which we’ll discuss below. Independent battery systems can save you considerable trouble by eliminating various RFI problems created by a vehicle’s electrical system. The one exception to interconnection is a marine or RV battery isolator to charge the second battery system from the vehicle’s alternator, while preventing one system from accidentally draining both batteries. Use a large battery disconnect switch (similar to those used on ambulances) to disconnect the two systems during operation. This can help prevent alternator and ignition noise from being carried to the radios if it becomes a problem.

Be sure that the charging capacity of the vehicle’s alternator is not exceeded. If you are operating multiple batteries in the rear, you may have to find a method of switching this charging circuit to one battery at a time, or replace the alternator with a larger one. Most emergency vehicles have at least a 100 amp alternator – regular vehicle alternators may be only rated at 40 to 60 amps.
 
The vehicle should have a 120-volt AC connection installed on the exterior of the vehicle to serve the same purpose as the trailer’s “shore-tie.” This allows AC operation when available, and it can power an internal battery charger to maintain the batteries.

[bookmark: text8717anc]Luxuries Come Last

Over time, you can increase the station’s operating capabilities and creature comforts. Units with or without a kitchen should still have a supply of non-perishable food, and the stock rotated regularly. A refrigerator or ice cooler can be used to keep drinks cold. For units not kitchen-equipped, a small charcoal grill or a camp stove (for outdoor use only) or electric hot plate is a nice touch and, depending on your power constraints, you may also wish to consider a small microwave oven. Coffee or tea can be the high point of some late night shifts! If the same staff members are regularly assigned to this duty, they may each want to store a kit bag of personal items, toiletries, and changes of clothing on board.
 
A weatherproof telephone jack on the outside of the vehicle, and jacks inside will make it convenient for phones, and even a fax machine to be operated. Similarly, an appropriate weatherproof connection on the outside can lead to interior computers for Internet access. A long industrial modular cord can be run to an indoor jack at the served location. A satellite TV system can give access to weather information and news.
[bookmark: text8722anc]
The Total Concept

Whether you solicit equipment donations from vendors or served agencies, seek financial backing, or a combination of the two, keep it modest. Most of the equipment shown in the trailer seen here is a quarter of a century old, with only a few exceptions. The entire investment, including all equipment and maintenance to date, was around four thousand dollars.

A communications vehicle is highly visible to the served agencies, the local government, and the public. Good signage and lettering with logos, etc., on the vehicle or trailer will help to keep a high profile to the public so that the vehicle can be easily recognized for what it is and it’s purpose and function. Many times having such lettering and painting done can be costly, but given the vehicle’s mission, many sign companies may be open to doing it as a donation. Offering to put their logo on the van as the donor often opens the door to this possibility so that the expense for this is kept minimal. Open up your station for tours at local hamfests. Use it to recruit potential volunteers. Invite equipment dealers at the hamfests or trade shows to look around, both inside and outside. Maybe you can convince them of the abundant exposure and advertising they could enjoy for years to come with a single donation of a radio, few antennas or other equipment and furnishings.

[bookmark: text8727anc]Other Critical Issues

Here are a few other items to think about. Most of the answers will depend on your own situation. Deal with these questions early in the planning process to avoid problems later on.

· How and by whom is your vehicle to be stored, maintained, fueled, insured, and repaired?  Vehicles cannot just sit in a garage, or tires and batteries will deteriorate.

· Who is responsible for seeing that the vehicle is inspected as required by state law?

· Who pays the vehicle registration fees?

· How is insurance on the vehicle and communications gear to be handled?

· Who is responsible for certifying people as qualified to drive the vehicle?

· Who has the authority to say when and by whom the vehicle can be used?

· What happens if a volunteer appears to have removed equipment without authorization – e.g., something has been stolen?

[bookmark: text8732anc]References

For more information on emergency power, particularly lead-acid batteries, see Emergency Power for Radio Communications by Michael Bryce, WB8VGE, available from ARRL HQ and selected bookstores.
 
For additional general information, please see The ARRL Operating Manual, chapter on emergency communications. See also the ARRL ARES Field Manual.
 
For local information, or to learn more about ARES and NTS net operation in your area, contact your Section Manager (SM) (www.arrl.org/sections), your Section Emergency Coordinator (SEC) or District Emergency Coordinator (DEC).
 
See also The ARRL Net Directory for a list of ARES and NTS nets operating in your area.

Review
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Northeast Louisiana ARES (WA5WX) Mobile Command 
Unit and Tri-Ex 100 foot Mobile tower.

Mobile communications vehicles are not for every group. The choice to spend significant time and money to build and maintain one cannot be taken lightly. Costs can be minimized by choosing the type of vehicle best suited to your specific needs, mission, and budget. Motorized vehicles are more expensive to build and maintain than trailers, and the driver is stuck with the vehicle for the duration once on-scene. Trailers can be dropped on-scene and the tow vehicle then can go elsewhere if needed.

Student Activities

1. [bookmark: text8737anc]Compare the advantages and disadvantages of various types of vehicles for use as mobile communication vehicles in your own area.
2. Develop in outline form a prioritized list of equipment you would install in a mobile communication vehicle for your area. Begin your list with the most important item(s).
3. Develop a cost estimate for the prioritized list of equipment you generated above. If your estimate includes donations, provide a cost equivalent figure. Your final estimate should contain two figures:
· The total “out of pocket” expenditures and

· The total value of the equipment – including the donations.

Topic 9 Section F Knowledge Review
[bookmark: text8759anc]
In order to demonstrate mastery of the information presented in the topic, you will be asked a series of un-graded questions. There are approximately 5 questions on the following pages in multiple-choice or true/false format. Feedback will be offered to you based on the answer you provide. In some cases, you may be directed back to the area of the topic where a review might benefit you in order to find the correct answer.

Question 1

What is the greatest advantage in an emergency of having a mobile communication vehicle?

a) The time normally required to setup and test equipment on site is virtually eliminated. 
b) They are fun to build. 
c) They are a valuable recruitment tool. 
d) They can also be used for recreation.

Question 2

Which of the following is not an advantage of using a trailer for a mobile communication vehicle?

a) Issues of title and insurance are usually minimal. 
b) Expensive breakdowns and repairs are seldom a problem. 
c) Anyone with a properly equipped tow vehicle can deploy it. 
d) Generally, trailers require no modifications and can be used “as-is.”

Question 3 

A certain ARES group operates under the following circumstances: (1) deployments are generally short and (2) there is a need to change locations frequently. For this group, which of the following represents the best choice for a mobile communication vehicle? 

a) A converted trailer. 
b) A family car. 
c) A converted step van. 
d) A four-wheel drive vehicle.

Question 4

Which of the following represents the best choice of initial equipment for a mobile communication vehicle?

a) CB radios and antennas. 
b) FRS and GMRS radios. 
c) Basic VHF and UHF radios and antennas. 
d) VHF marine and NOAA weather radios and antennas.

Question 5

Which of the following is true concerning batteries that might be used in a communications vehicle?

a) [bookmark: _GoBack]Marine and RV batteries like being charged and topped off regularly. 
b) Nickel cadmium batteries like being charged and topped off regularly. 
c) All batteries like being charged and topped off regularly. 
d) No battery likes being charged and topped off regularly.




Correct Answers
1	a
2	d
3	c
4	c
5	a
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