Installation Tips

Nearly all Alarm Control Panels, whether Hardwired, Wireless, or Hybrid (combination), will require some hardwiring.  Hardwiring simply means that you are physically connecting a device to the control panel with a wire.  Wireless simply means that you are using a transmitter to send a radio signal to the panel.  For the purpose of providing Installation Tips, the Personal Protection Store (PPS) has divided these Tips into 3 categories, as follows:

All Alarms

All alarm controls require that most, if not all, of the following devices be hardwired. (While some devices only require 2 wires, we recommend that you use solid or stranded, 22 gauge, 4 conductor wire for the entire installation, as do most professional installers.)

1. AC Transformer (2 wires)

2. Keypads (4 wires)

3. Sirens, Bells, Strobes (2wires)  Note: Most sirens have 3 wires (red, black, yellow), or 3 connection terminals.  Black is always used as the ground (negative).  Where a yellow and a red wire are provided, we recommend that you use the red wire.  It is a warble tone, while the yellow wire is a steady tone.  Simply splice the wires from your panel to the red and black.  They are Polarity Sensitive!!  When using a siren with terminals, connect your negative wire to the siren ground (negative) and your positive wire to the yelp (warble) terminal. When using 22/4 wire from the siren to the panel, use the red and black as positive and negative respectively.

4. Telephone (4 wires for line seizure<recommended>, or 2 wires for normal extension)

5. Expanders/Modules  (4 wires)

a. Zone Expanders  (4219 and 4229)

b. Wireless Receivers  (5881ENL, M and H)

c. Relay Modules  (4204)

d. Phone Modules  (4286)

e. Auto Dialers (AVD45, AD2000, AD2001)

f. Long Range Radio (7845C)

We recommend that the placement of the control panel box be made with these necessary hardwire runs in mind.  Each wire should be marked at the control box, as it is wired, to avoid confusion later.  You can use any system for marking – labels, masking tape with written designations, knots at the end (1 knot, 2 knots, etc.), different colored 22/4 wires – anything that works for you. Be sure to make written notes that you can reference later. 

There are certain limitations on the length of a run (usually starting at 500 – 1000 ft), which may require a larger gauge wire, but these limitations are rare.  In addition, some local Fire Departments, in new construction, may require a specific gauge or color.  We have all wire available.  However, as a general rule, the 22/4 wire is the best and easiest to work with.

Hardwired Alarms

In addition to the wiring described above, hardwired alarms also wire each individual sensor to the panel.  Ademco control panels will have a base capacity of 6 to 8 hardwired zones, with varying expansion capabilities.  For the purpose of these Tips, we will use an Ademco Vista-20P 8 zone control panel as our model.  We will not use any expanders, but if we had, they would simply have increased the number of zones available.  They would not have changed the methods or techniques.  Furthermore, in hybrid installations, which utilize some hardwired and some wireless zones, the instructions for hardwired zones remains constant.

The steps for wiring the zones vary with each installation.  However, these basic rules apply all the time. Important - Decide in advance how the zones will be utilized.
1. In this installation, we will designate Zone 1 as Fire.  There are 2 primary types of Fire Devices:

a. 2 Wire Smoke Detectors – These use 2 wires to each smoke detector.  These wires are Polarity Sensitive.  All control panels have very specific terminals to which these 2 wires attach.  If more than 1 smoke detector is being used, you can either wire unit #2 directly from unit #1 or wire each unit back to the control panel. The same holds true for additional smoke detectors.  Fire devices are wired in parallel and require and end of line (eol) resistor (supplied with the control panel).  The end of line resistor, in a single unit installation goes between the 2 wiring terminals at the smoke detector.  For multiple units, in which you have connected #1 to #2, etc., the EOL resistor should go on the last unit.  In installations where multiple units are wired individually back to the control panel, the EOL resistor may go directly across the 2 connection terminals on the control board, along with 2 wires from each unit.  Again, pay attention to polarity

b. Heat Detectors – These units are treated the same as the 2 wire smoke detectors – they do not require power.

2. We will designate Zone 2 as our Entry/Exit Zone.  Entry/exit zones allow the alarm user to enter and exit the premises during programmed times.  Usually, the entry delay is audible from the keypad.  Most of the time, entry/exit zones are doors (front, interior garage, etc.) Each entry exit door must have a sensor. The sensor can be surface mounted or flush mounted and requires 2 wires.  Again, we recommend that you use 22/4 wire.  Use common colors (for example,  green/yellow) for all doors. The sensors are almost always normally closed contacts.  This means that when the door is shut, the sensor’s internal wiring is closed, whether using magnetic reed switches, roller balls, plungers or whatever.  When the door is shut, the sensor is closed.  When wiring more than one door to the zone, the 2 wires from each zone must be wired in Series.  This simply means that you connect one wire from each door to one from the other door, leaving 2 available wires to put into the appropriate terminals on the panel.  If wiring more than 2 together, the same technique holds true for the three sets of wires.  Let’s assume you are using the green and yellow wires from each door.  From door #1, connect the green wire to the green wire of door #2.  These 2 doors are now connected in series with 2 remaining yellow available wires.  They would now wire the same as a single sensor with 2 wires.  So, just connect one of the two available remaining wires to one of the wires of door #3, etc.  Ultimately, no matter how many doors you connect in series, you still end up with 2 wires to use at the panel’s terminals. Next, you must connect one end of one of the supplied 2Kohm  EOL resistors to one of the two wires.  Last, you connect the other end of the resistor to the common (low side) terminal of zone 2 on the Board, and the wire to the zone (high side) terminal of zone 2.   See Appendix A for a diagram showing wiring in series.

3. We will designate Zones 3 and 4 as Perimeter Zones for other doors, commonly a deck door, basement door, or any door that you don’t use for normal entry/exit, but rather to go outside on the premises.  These wire identically to Zone 2.  We again recommend green and yellow. 

4. Zones 5 and 6, we will use for windows and designate also as Perimeter Zones.  Perimeter zones do not allow entry or exit delay, but activate the alarm instantly when opened while the system is armed.  These windows wire exactly the same as doors – in series, with an eol resistor.  Again, we recommend green and yellow.

5. Obviously, the designation of zones is a matter of the devices that you have chosen to use in your alarm system, but for the purpose of this paper, we have chosen to use Zone 7 for Motion Detectors.  A motion detector is programmed as an interior device (usually an interior follower).  Interior devices only arm on the Away Mode of arming.  When the system is armed to Stay/Home, interior devices are bypassed automatically.  When set as interior followers, the motion detectors will allow an entry delay (when armed to Away), if an entry/exit door was opened first. If no entry/exit door has been opened, the motion detector will act as an instant device. There is a constant delay option in programming.  Motion detectors are powered devices, requiring that the red and black wires power the detector, from the auxiliary output terminals on the control board.  This power is Polarity Sensitive.   The zone loop wires are not.  The loop wires are connected identically to a door or window, in series with an end of the line resistor into the zone 7 terminals.  You may series more than one unit on the same zone, but all power wires from all of the motion detectors must go into the Auxiliary Power Terminals – Red to Positive (terminal 5) and Black to Negative (terminal 4) – NOT IN SERIES !!!

6. We will use Zone 8 for Glass Break Detectors.  They are powered devices, which wire identically to motion detectors.  However, they are programmed as perimeter devices.

We remind you to mark your wires well to avoid needless backtracking later.

Wireless Alarms

Wireless Alarms, or Hybrid Alarms that use Wireless Zones or Accessories, will require first of all that you use a Wireless Receiver. The receiver can be located within the Vista control panel or wired into the control panel  (into the same 4 terminals as the keypads). Once installed, it enables the Control Panel to use Wireless Transmitters at the various Sensor locations. The Transmitters, in turn, send radio signals to it. The wireless receiver allows the Control Board to process digital data received from the Transmitters and to program the Board so that Transmitters can be assigned Zone Definitions – the same as Hardwired Zones

With Wireless devices, you still want to plan in advance. Installation of the transmitters, although easier than hardwiring, must be done just right. Some transmitters have built in sensors.  Others, also have terminals built in which allow sensors to be directly wired into them.  When wiring sensors into these terminals, no end of line resistors are necessary, but normally closed sensors are still recommended. You may connect more than one sensor in series in a single transmitter, but each transmitter must have it’s own designated zone number and zone type, as follows:

1. Smoke Detectors and Heat Detectors.  In almost all newer wireless smoke or heat detectors, the transmitter is built into the circuitry.  All that is necessary is to mount the units. During the programming phase of the installation, they will be assigned zone numbers and zone types (fire).  Be sure to catalog the serial numbers of every wireless device accurately as you are installing them.  Many have a removable sticker which you can put methodically on a paper, with the proper location and device beside the sticker. On others, you may have to write the serial number down. 

2. Door/Window Transmitters.  With door or window transmitters, you will usually have two choices for sensors.  First, is the built in reed switch.  If you opt to use the built in switch, all you have to do is mount the transmitter with an accompanying magnet beside it. While the door or window is shut the reed switch is closed by the magnet.  As soon as the door or window is opened, the reed switch opens and the transmitter sends a signal to the receiver.  These transmitters will be assigned a zone number and type during Programming.  Again, plan ahead and catalog accurately.   If you have chosen to use the built in switch, only one opening can be protected per Transmitter.  When using the terminals inside the transmitter, you may series more than one sensor. For example – two windows side by side.  We recommend, whenever possible, to mount the transmitter on the door frame and the magnet on the door.  However, this is not required and in some cases not possible.  With windows, we recommend, whenever possible, to use the reed switch and mount the transmitter on the top of the bottom sash, with the magnet mounted directly behind it on the top sash.  This allows the window to be protected from either sash being moved. Obviously, this configuration is not always possible.  Whenever using the built in switch, pay particular attention to the location of the magnet.  All transmitters will have a visual marking on the outside of the casing to show you where the magnet goes.  Try not to exceed a ½ to ¾  inch gap between the two.

3. Motion Detectors.  As with smoke detectors, all motion detectors are totally self contained.  All you have to do is mount them, install the batteries, and perform a “walk test” according to the instructions, and catalog them on your list.  Be sure to return any dipswitches or jumpers to their normal settings after performing the “walk test”.   The motion detectors will be assigned zone numbers and zone types during programming.  Usually motion detectors are mounted approximately 7 feet from the floor. 

4. Glass Break Detectors are also self contained and may be mounted anywhere within the range of detection – usually 25 feet.  Glass break detectors do not require line of sight mounting.  They may be mounted at right angles to the windows.  As a general rule, you would need to install separate glass breaks in rooms separated by closed doors, even if within the detection range.

Summary

Installing your own alarm system requires knowledge and patience.  However, the task is much easier if you plan your installation, in advance. Good planning would include having all of the right tools and equipment.  Furthermore, it includes having all of the alarm components, including wire, from the outset.  Just work systematically and methodically, keeping good notes as you go.  Try to resist the temptation of testing parts of the system as you install them.  Rather, install all of the necessary components and make all of the necessary connection.  At that point you will completely ready for programming and testing.

Appendix A

Wiring in Series

(Magnetic Contacts, Motion Detectors, Glass Break Detectors)
[image: image1.bmp][image: image2.bmp]






  Magnetic Switches



       

Magnets


Yellow Wire



Green
  EOL


Wire
(End-of-Line


  Resistor)




                                                          	Hi                         Lo





						Terminals


					      (Any Wired Zone)








		Any ADEMCO Vista Control Panel








PAGE  
1

