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Batteries
There seems to be a lot of misunderstanding about batteries in general, which isn't surprising considering the myriad of types. Amateurs regularly use lead-acids, NiCads, Li-ions, Alkalines, and even the lowly carbon battery. Far too often, the type selected isn't the most apropos for the application in question. 
To further narrow things down, there is just one type (electrolyte-wise) which will be discussed here, and that is the lead-acid. The main thrust is backup power, but with a dose of mobile radio tossed in for good measure. However, before we get too far into the subject, we need to know a few common battery terms.
Common Terms
AGM This stands for Absorbent Glass Mat. Almost by definition, an AGM battery incorporates spirally wound plates, rather than flat plates like those used in a nominal vehicle battery. The electrolyte is gel-like rather than a liquid, so mounting position is not critical. In fact, they can be used upside down! Under nominal use, the battery does not outgas (the gas is absorbed by the mat) so it can be used in enclosed areas such as a trunk or closet. They do not require any routine maintenance, and typically out-last a standard vehicle battery by two or three times.
BCI Group Size This term comes from the Battery Council International which describes the internal size of a lead-acid battery. Here is a list of them.
BlueTop This is a registered trademark of Optima Batteries for their line of AGM batteries designed for marine applications. Exide Batteries have a similar color scheme, as do other manufacturers. 
CA The term stands for Cranking Amps. It is a measure of the number of amperes a lead acid battery at 32 degrees F can deliver for 30 seconds, and maintain at least 1.2 volts per cell, or 7.2 volts for a nominal SLI vehicle battery. Repeatedly abusing a battery in this manner will drastically shorten its life.
CCA The term stands for Cold Cranking Amps. It is an industry rating which measures the cranking power a battery has available to start a vehicle's engine at 0 degrees F, for 30 seconds, and maintain at least 1.2 volts per cell. Repeatedly abusing a battery in this manner will drastically shorten its life.
Deep Cycle No doubt the most misunderstood term with respect to lead-acid batteries. No matter the design or application, any nominal 12 volt lead-acid battery is considered discharged when the voltage under load drops below 10.5 volts. Discharging one below this point will drastically reduce its service life; deep-cycle-designs, notwithstanding!
Flooded The term flooded refers to the fact the electrolyte is a liquid (nominal 12 volt vehicle battery). They outgas during charge and high current use, so they must be located in a well-ventilated area, and they must be kept upright. Incidentally, the outgas is primarily hydrogen, and is explosive in nature, so keep the open flames and lit cigarettes away. Flooded, lead-acid batteries may or may not be maintenance free. Abuse one, and even a maintenance free battery will require service.
Lead-Acid The term lead-acid refers to the fact the plates are made from lead. The acid is sulfuric acid, and very corrosive. Splash some in your eyes, and you can receive permanent vision damage! Ingesting even a small amount will cause serious health problems. This is the reason shop rags are colored with a special dye which changes from red to blue when exposed to sulfuric acid. 
Life Cycle Every rechargeable battery has a finite number of times it can be charged. The number varies with the quality of the battery, plate design, how deep (voltage wise) the discharge, mean temperature, and about a dozen more factors. The supplied warranty (from 12 to as long as 84 months) takes these factors into account. It is a way of expressing MTBF (Mean Time Between Failure). 
Marine This term is here for a reason. Marine batteries have a very specific use, and are not the battery of choice for ANY amateur application. More on this later.
RedTop This is a registered trademark of Optima Batteries for their line of AGM batteries designed for SLI applications. Exide Batteries have a similar color scheme, as do other manufacturers. 
RC The term stands for Reserve Capacity. It is the length of time (in minutes) a nominal 12 volt lead-acid battery can deliver 25 amps at 80 degrees F, and maintain a voltage of at least 10.5 volts. Typically used as a measure of how long the battery will last if your alternator fails, it is a good indicator for us amateurs. Once again, 10.5 volts, while under load, is considered a 100% discharged state!
SLI This stands for Starting, Lights and Ignition. In other words, a nominal vehicle battery. It may be flooded or an AGM, and in most cases nowadays, maintenance free. 
YellowTop This is a registered trademark of Optima Batteries for their line of AGM batteries designed for RC applications. Exide Batteries have a similar color scheme, as do other manufacturers. They are a dual-purpose battery. They excel in RC applications, but can be used in SLI applications if sized appropriately.
Applications
Lead-acid batteries offer a lot of bang for the buck whether the application is vehicular, marine, backup power, or what have you. The problem arises when you purchase a battery for a perceived benefit, and that perceived benefit doesn't exist! As stated above, one of the most misunderstood terms is Deep Cycle. We have the batteries companies to thank for this misunderstanding. 
Just in case you missed it, any nominal 12 volt, lead-acid battery is considered discharged when the voltage, under load, reaches 10.5 volts. Repeatedly discharging one below this level will reduce its life. How much depends on several factors. Let's take an average case.
The SLI battery in your vehicle will usually last about 40 months (average Life Cycle). Less up north where it is cold, and less in the south were it's really hot. Discharge one to 10.0 volts each and every time you use it, and the Life Cycle drops to about 4 months, perhaps less. Discharge one to 9.0 volts each and every time, and the Life Cycle can be measured in days! 
So what's the difference between an SLI and the mythical Deep Cycle? An SLI battery is designed to deliver the large amount of current needed to start your engine. The demand length is short; less than 30 seconds, and typically just 3 or 4 seconds. Once the engine starts, it is the alternator that is supplying the necessary current. The battery then acts as a buffer when the alternator's output is low; at idle for example. What it is not meant to do, is act as a long-term, reserve-capacity (RC) battery. 
For some unknown reason, a lot of amateur select a marine style of battery for their RC applications. Perhaps it's the fact that most models have both posts and screw terminals. However, the fact remains, marine batteries are not meant to be use in reserve-capacity applications; emergency station power for example.
So what are they designed for? A marine battery is designed to sit for long periods of time without being periodically charged, and still maintain enough reserve to start the boats engine. Due in part to their low internal resistance, some marine batteries will maintain 80% of their charge after sitting 12 months or more (assuming the storage temperatures aren't extreme). While a lot of them are used as long-term, reserve-capacity (RC) batteries, it isn't the battery of choice for this application.
So what type of battery should I use for standby power? The simple answer is, one designed for long-term, reserve-capacity use. As stated above, the term Deep Cycle (sometimes referred to as Deep Discharge) is a misnomer. It doesn't make any difference what lead-acid design we're speaking of, none of them can be discharge below 10.5 volts if we expect a decent Life Cycle (several years, say).
The YellowTop (and similar batteries from other manufacturers) are specifically designed for long-term, reserve-capacity (RC) use. The best way to explain this is to compare a similarly sized (in this case a BCI 24), and grade (Life Cycle) of a Marine, an SLI, and a RC battery in an amateur application. Assuming a continuous draw of 25 amps, a marine battery will reach its 10.5 volt level in approximately 80 minutes. An SLI in about 100 minutes. An RC takes about 120 minutes.
Let's look at the other end of the equation. Assuming the same batteries as above, an SLI will deliver about 1,000 amps for 30 seconds, a marine for about 20 seconds, and an RC battery for only about 15 seconds. 
It should be apparent there are batteries designed for each of these specific applications. While ampere hour ratings for any given BCI size are similar, their performance in any one application is, well, specific.
Charging
Contrary to popular belief, there isn't one correct way to charge a lead-acid battery. Here is what Exide recommends. For more specific information, check their web site.
Constant Voltage Recharge: Appropriate for infrequent cycling use. Voltage set-point: 14.6 volts. Current limit: 20% of nominal capacity (15 amps for most Orbital sizes). Recharge time: 8-18 hours or when current reaches < 2% of capacity (1.5 amps) 
IUI or Constant Voltage/Constant Current/Constant Voltage Recharge: Appropriate for more continuous cyclic discharge/recharge applications. Step 1: Maximum current limit of 20% of nominal capacity (approx: 15 amps), and voltage limit of 14.4 volts. Step 2: Hold at 14.4 volts until recharge current reaches 2% of nominal capacity (1.5 amps for most Orbital sizes). Step 3: Hold current at 2% of nominal capacity (1.5 amps) for 2 hours. Discontinue charge if battery reaches 50 C (122 F) 
Float Charging: Appropriate for back-up power and UPS applications. Current limit: 20% of nominal capacity (15 amps for most Orbital sizes). Voltage set point: 13.8 volts (2.30 volts per cell) 
Fast Charging: Appropriate for emergency boosting only. Maximum Current limit: 30 amps. Maximum time: 1 hour. Limitation: Not recommended for deeply discharged batteries. Use Constant Voltage Recharge instead.
Trickle Charge (Maintenance Charge): Appropriate for charge maintenance during periods of extended storage. Current limit: 2.% of nominal capacity (1.5 amps for most Orbital sizes). Charge voltage on point: 13.08 volts. Charge voltage off point: 14.4 volts.
Here a great web site to learn about charging methods. It's from M Power in Australia, and it explains the charging processes in a great detail. The site also has information on other types of batteries like Li-ions and NiCads. 
This M Power page includes a discharge voltage chart comparing the various, commonly used batteries. Makes you wonder why SLI batteries aren't Lithium Ions. However, if you read further down the page, you'll discover why they aren't used in SLI applications. The point being, each and every application has a specific type best suited to it; a point worth repeating and remembering!
Mobile Applications
In the vast majority of mobile installations, the vehicle's SLI battery is enough. However, if you run an amplifier, it is often less expensive and advantageous to use a trunk-mounted, parallel-connected, properly fused, second battery to better handle the peak current demands. In these cases, an AGM (an SLI rated battery in this application) is the only correct solution. Using a flooded lead-acid battery in this application is asking for serious trouble. Incidentally, mixing flooded and AGM batteries is not problematic unless there is a great disparity in their ages. In other words, don't mix new with old. Contrary to popular opinion, isolation is not necessary or advised for most mobile operation. Unless...
If your mobile application is stationary (at a camp site for example), then an RC battery is the correct selection. Some form of isolation between the vehicle's SLI battery and the RC battery is thus required, least you end up not being able to start your engine. A battery isolator is preferred over a relay arrangement. This said, not all battery isolators as created equal.
Most are inexpensive units utilizing large, encapsulated diodes. The problem with them is, the forward voltage drop is between .7 and 1.0 volts depending on the load. As a result, the batteries never recharge to their full level. Some isolators, like the Hellroaring units, use power FETs to bypass the diodes when the alternator is operating, thus avoiding this shortfall. The shortfall could also be avoided if alternator regulators were adjustable, but this is a very rare case.
There are a couple of important items to keep in mind when using any isolation technique. First, some automobile engine control strategies (Honda, Toyota, et. al.) use the alternator current and voltage levels as data inputs. Suddenly connecting a second battery can cause fault codes to be written to the OBD II memory, which will turn on the Check Engine light.
Secondly, most alternator circuits incorporate a fuse. It is possible to draw enough current to blow this fuse, if you suddenly connect a fully discharged RC battery to the charging circuit. Obviously you should keep a spare fuse on hand, and you should also follow Hellroaring's recommendation about delaying the FET closure until the current and voltage stabilize. If you need more information about this, go to their web site.
Battery Boosters
These devices use a switching power supply design to boost the battery voltage to a nominal 13.8 volts regardless of the actual battery voltage. They're popular because most newer model transceivers will shutdown if the supply voltage drops below 11.5 or so. Boosters allow a lead-acid battery to be taken down to their 100% discharge point of 10.5 volts (and beyond).
All too often, these devices do not have an automatic shut-off feature to keep the battery voltage from dropping below 10.5 volts. If you use one, it behooves you to keep an eye on the voltage level, least you end up with a greatly reduced Life Cycle and/or a ruined battery.
Miscellany
If you discharge a lead-acid battery to 10.5 volts at say 10 amps, and remove the load, the battery voltage will climb back up. It may even reach a static charge level of about 12.2 volts. Don't be fooled into thinking you can reduce the load, and still keep using the battery. While this might be okay in an emergency situation, you're damaging the battery's Life Cycle. 
Some folks inanely buy marine batteries because they have screw terminals. Apparently they don't realize adapters are readily available to convert any post type, to another post type. Fact is, a lot of newer designs have both side and post connections, and adapters are available to convert either of them to screw terminals.
In a recent QST article, one enterprising amateur concluded the cheap-appearing, plated steel, factory battery connections were inferior to the older type lead based connectors. If he would have had a means of measuring the voltage drop under load, he would have discovered the opposite is true. He replaced them with some after-market units which used set screws. These are even more lossy than any of the other types, albeit the difference is small.
A simple method to attach wires to your SLI battery is to trot down to your local Ace hardware, and buy a metric nut to screw on the existing clamp bolt. In most cases, the bolts are .9 mm in diameter (.23 inches), which allows 1/4 inch holed lugs to be used. 
Lead-acid batteries should be kept in approved battery boxes for obvious reasons. Boxes for 1, 2, 3, and even 6 batteries are widely marketed. Most auto parts store carry at least one style of battery box. Prices start as low as $15.
Short circuit a good-quality lead-acid battery, and the supplied current can be as high as 3,000 amps, albeit briefly. Even a cheap one will do 800 to 900 amps for nearly a minute. Doing so usually causes them to explode violently, slinging sulfuric acid hither and yon. Proper fusing and proper handling will prevent this occurrence. 
When removing batteries, the negative connection should be removed first, then the positive. Use the reverse order when installing them. This procedure lessons the chance of short circuiting the battery against some metal part of the vehicle.
All batteries, whether or not they are lead-acid, should be discarded properly. Most retailers will recycle your used batteries for free, even if you didn't purchase new ones from them. It's their contribution to staying green.
Conclusion
What you've read here is not all-inclusive, nor could it be. Every battery manufacturer has their own trade secrets, processes, and construction techniques which makes every battery brand a little different than another. The best place to learn about batteries is to start with the aforementioned web sites. 
Lastly, don't assume one specific type is all inclusive for your application. Doing so is surely to cost more than selecting the correct one the first time around.
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