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Section 1: FCC Information and Precautions:

A> FCC Information and Requirements
This device complies with part 90 of the FCC rules.
Uperation is sub ject to the following two conditions:
(1> This device may not couse harmful interference,
and (2> This device must accept any interference
That may cause undesired operation.

Compliance Statement

This device complies with part 15 of the FCC rules and
with RSS-210 of Industry Canacda

Uperation is suk ject tao the following two conditions;

1. This device may not cause harmful interference, and

c. This device must accept any interference received,
inclucling interference that may cause undesired operation,

Warning

Changes or maodifications not expressly approved by the
party responsible for complionce could vold tThe user’s
authority to operate the equipment

RF Exposure

To comply with FCC RF exposure requirements for mobile
transmitting devices, this transmitter should only be used
or installed ot locations where there is at least 20cm
separation distance between the antenna and all persons
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Uperation of the FM-/2 Transmitter requires an operating
license. Prior to operating the FM—/2 transmitter, an
application must be filed with the FCC and approval from
FCC is required., Prior to receiving the FM=/2 Transmitter,
filing and FCC licensing should have been completed, if not,
you must fill out and file Tthe required oapplication with

tThe FCC.  If you have any guestions or need assistance

please contact a Primex sale person ot 1-800-544-0909.

B> Safety precautions
IT is recommended tThat stondard oacceptance procedures
e followed prior to operating this eauipment in the
proximity of life support systems
The FM=/¢2 Transmitter is designed for indoor use, IT is not
weather protectec Uperating the FM-/2 out doors during
aclverse weather conditions is an electrical hazard and
may damoge The FM=/2 transmitter ond nullify warranty

C> BEquipment Precautions
To avoicd static shock and possible damage to the FM-/2

Transmitter maoke sure tThat you are electrically grounded
before touching either the antenna or cose

Never operate the FM-/2 Transmitter without The antenna
being properly connected. UOperating Tthe FM=/2 Transmitter
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without an antenna will destroy the transmitter circuit!
Altering the ontenna or case which serves as the ground
plane for tThe antenna Is prohibited by FCC regulations.

FCC also requires that the antenna be attoched to the
case and that the antenna is vertical with respect to

The earth

Static electricity can damage the FM-/¢2 Transmitter. Be sure
That you are grounded before touching the antenna or tThe
case

Disconnect power from the FM-/2 transmitter before

making any switch adjustments, [f adjustments are macde to
tThe switches (except for channel No.», while the Traonsmitter
is on, then the changes will not go into effect until power
s Interrupted and then restored

Section 2: Setting Switch Preferences:

The switches are located on The back of the FM-/2 Trons—
mitter (see diagram and cdetail on page #3). The FM-/¢
Transmitter looks at the position of The switches on power
up and stores the information In Its memory. With the

tThe exception of tThe channel switch, changing the position
of a switch when the transmitter is on will not effect the
Transmitter until the power is interrupted and restored
The selectable options are for time zone, channel number,
12 or 24 hour display and for automatic or by-pass of
daylight savings Time od justments
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Switch #1 d2/24 Hour>
Switch #2 (Daylight savings by—-pass) —

Switch #3 (+/- Offset Hours)

Rotary Switch (B
Time Zone (offset)

Rotary Switch (A
Channel Selection

J Power Socket
GPS Socket 9 Volt DC Suppty

Computer Connection ‘
Switch #4 AUX

BACK VIEW "SWITCHES AND SOCKETS?

Set switches
Important
Unplug the tTransmitter, when changing switch settings
The Transmitter only checks switches during power up
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Rotary Switch (A) to Channel specifiecd on FCC

application,

Set
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B>
AD

B>

Switch # 1 to set display

Switch up for 24 hour display

Switch down for 12 hour display

Switch # 2 for Daylight Savings

Switch up to By—-pass Daylight Savings odjustments
Switch down for automatic daylight savings changes
Switch # 3 for direction of UIC offset

Switch up + (Europe)

Switch down - USA.

Switch # 4 not connected (for future use)
Rotary Switch (B> for time zone offset from UIC
Position #5 for Eastern Time Zone

Position #6 for Central Time Zone
Position #/ for Mountain Time Zone

Position #8 for Pacific Time Zone
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Section 3: Initial Setup:

A Transmitter Setup
10 Transmitter location
The first step Iin setting of the FM=/2 Transmitter is To
determine a suitable location for the transmitter. The
Transmitter requires 120 VAC oand therefore It must ke
located near o 120 VAC outlet. Becouse the GPS receiver
neecls a clear view of the sky to receive the GPS signal,
tThe tTransmitter must be placed neoar a window (a non-low E
winclow> unless other means for obTtaining a precision time
signal are used
For better signal transmission It Is recommencded that the
FM=/2 tronsmitter ke located a minimum of 2 to 3 feet
above tThe floor and away from large metal objects, such
as lockers, filina cobinets and walls, The antenna radioates
N a circuloar pattern, therefore the coverage for on areo
will e better when tThe Transmitter is more centrally
located than when the transmitter is located in the corner
of The building, Also in multistory buildings, locating the
antenna in the tTop story often gives the kbest coverage
2o Assemble Transmitter

1> Set Switch preferences (see page #2)
c> LConnect the GPS tTo the Transmitter
30 Attach GPS receiver to Window
40 Connect the 46" antenna to transmitter (turn antenna

clockwise being coreful not To cross thread antenna).
22 Lonnect 9 volt power supply To the transmitter
6> Plug 9 volt DC power supply in to 120 VAC line
/0 Transmitter setup is complete
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B> Clock setup (see figure page #8

Clocks for the FM=/2 transmitters come fully assembled.

They do require the installation of 2 "D” cell batteries,

setting of the clock hands to tThe approximate time and

The pressing of a red button to identify the position of

tThe second hand and tThe minute hand.

The procedure is as follows:

10 Insert two "D" cell batteries into battery holder.

2> Using the groay set button, set the clock hands To
The approximate time or The nearest hour.

32 When the second hand gets to the 12:00 position
press ond release the red button.

45 Then when the second hand crosses the minute hand
ond s at the minute mark that the minute hond is going
tTo, then ogaoin press and release the red button.

22 The clock set-up is now complete, and the clock will Take
tTwo steps on alternate seconds until it decodes a valid
Time signal. Once a valid time sianal hoas kbeen decoded, the
clock will acdvance at 8 Times normal speed or It will slow
down to 1/2 normal speed until the clock hands display
tThe correct time.

The clock should receive the signal between 3 seconds
and 45 seconds., Unce tThe clock has decoded a valid
Time signal 1T will beep and continue to beep with every
valid decoded signal for the next minute.
I[f you press the red button again, the clock will stop
and record the hand position. Press the red button
ogain or replacing the batteries and the clock will look
for the signal and set ta the correct time. If the
The batteries are removed without pressing the red
button, then repeat #2,#3 & #4 obove.
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Section 4: Details of Operation:

A Transmitter UOperation:

The following assumes that the FM-/2 tTraonsmitter and
clocks have been properly setup as described earlier
N this manual, When power Is first applied to the FM-/2
Transmitter, it will display the Software revision number for
a few seconds. Then the processor in the FM-/2 trans-—
mitter will display the Following (see sketch on page 10

10 The number to The right side of the display is the
selected channel number on which tThe Transmitter will be
broacdcasting the time signal.  This channel number must

e Tthe same channel specified on your FCC application If

It Is not, then you must immediately acdjust The channel
number to the correct channel number, The channel

s adjusted on the back of The unit and the channel
can be adjusted without disconnecting power. All other
acd justments require the Ttransmitter tTo be shut down
and power restored before they go into effect

2> The 12:00:00 in the center of tThe Display will increment
every second, until tThe unit receives a valid Time
signal,  The unit will then display and increment tThe
tThe correct time and date. Note: The FM-/2 transmitter
starts to transmit as soon as IT receives power);
however, it cdoes not Transmit Time datoa until It has
recelved a valid Time signal.
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Indicates “am”||"pm” (olank = 24 hr display>

Time

; Indicates Daylight Savings
/ Indicates GPS communication

Indicates signal being received

4
10:10:00 am DTS Y/
Wed Sep 05,2001 6

O

4

Day/Date Chonnel No, Flashing Red LED —

Means reception proklem

Front View “Display FPanel’

370 The letters "DST” (Doaylight Savings Time> or “ST7
(Standard Time) will be displayed on the LCD when
automatic adjustment for daylight savings time is active.
If switch #2 is in the by—-pass position then neither of
letter sets “"DST” and ST will be displayed
Note: The GPS signal (unlike the WWVE signald does not
encode information akout daylight savinas Time. The Time,
cdates and direction of adjustments are programmecd into
The Transmitter’s processor and therefore they are
not dependent on reception the day of tThe Time change
In the spring the clocks will rapidly acdvance at 8 times
normol speec To make tThe adjustment. In the fall the
The clocks will run at half speed until they have
effectively backed up tThe one hour. This method was
chosen because It simultaneously supports both 12 hour
and 24 hour slave clocks with the same electronics

45 The setting of the time zone switch is not displayed;
however, when a valid Time has been received you can
verify That Tthe correct Time zone was set by verifying
The hour bkeing displayed is correct
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o0 If the "AM" or "PM” are disploayed on the dial, Then the
l2 hour option was selected and is being displayed
If neither "AM" or "PM’ is being displayed then the 24
hour was selected and Is being displayed
For proactical purposes the 24 hour mode switch only
changes the display. Both the 12 & 24 hour modes
support the 12 hour and 24 hour clocks

62 GPS sianal reception iIs Indicated by the tower (Tt looks
ke o "Y" with a line over It) and by tThe porentheses
The Tower "Y” inclicates that the GPS receiver is
connected to the FM-/2 Transmitter and that there is
proper communication between the GPS receiver and
tThe FM=/2 Transmitter. When the FM-/2 Transmitter is
recelving time data from the GPS receiver then the

parentheses will sequence

/D There is an LED light on the front panel. This light
only flashes when a severe reception problem has
occurred and no Time up date has been received from
tThe GPS receiver in seven days

Basic Uperation:

When power is first applied to the FM-/2 transmitter
checks for and displays the software version, then it
checks the position of the switches and stores their
position in memory. The FM—=/2 Transmitter then looks
for the GRS (or equivalent) Time signal. UOnce the FM-/2
tronsmitter haos received the GPS time, it sets its internal

T
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clock to that time, The FM-/2 then starts to transmit its
internal time once every second. The traonsmission signal is
a one watt FM signal at approximately /2.2 MHz.  The FM-/2
continually monitors the GPS recelver and the FM-/2

upcdates its internal clock every Ttime it receives wvalid
time data from the GPS

The FM-/2 system is a fail-safe design, such That each
member of The system continues TtTo function independently
during a failure or power interruption to other members
of The system [Un restoration of power eoach memker
resumes normal operation without The need to reset

The system or any member of The system

B> Receiver (slave clock) Uperation:

When tThe batteries are inserted into the slave clocks, the
clock’s microprocessor checks to see if the position of The
clock hands is stored. If they are stored then The clock
will triple beep and by-pass The following hand identification.
If the hand positions were not stored in memory, then The
microprocessor will wait for tThe red button tTo be pressed
twice. The first Time will indicate that the second hand

s at the 12:00 position and the second will indicate The
location of The minute hand, After the red button has
been pressed twice The microprocessor will start searching
tThe channels. 1T will start at channel #1 and proceed

one by one until it either decodes a valid signal or reaches
channel 16, If no signal Is detected the receiver will be
shut off and Try again later, If o signal is received
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then tThe microprocessor will store the chonnel number,
set the clock to the received time ond then for the next
minute the clock will beep every time that it receives a
valid time signoal. I the clock is in a good signal area it
will beep once a second. [If the clock beeps every few
seconds, then you are in a poor signal orea., The clocks
should work in these poor signal areas, but they will have
o shorter battery life (est, 22% less)

After This initial set, the clock will shut off tThe receiver,
Un a pre—-scheduled tTime basis The microprocessor will Turn
tThe receiver back on and starting with the stored channel
it will again look for a wvalicd Time signal. However, tThis time
tThe beeper will not ke operated.

[f The clock has not decoded o valid time signal for seven
days, Tthen it will go back To a double step mode. This non-
signal reception can be caused by low battery voltage.
Should this occur, then replace both alkaline "D botteries.
NOTE: If you press the red button, kefore removing the
batteries, then the microprocessor will stop the hands

and store Thelr location and beep three times. Then aof ter
removing and replocing the batteries the clock will beep
Three TtTimes indicating That tThe hand position is known. The
clock will then look for a signal and set to time. Like the
nitial setup, the clock will beep every time IT receives a
valid Time signal during the next minute.
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Product Specifications

Parameter

General Specifications
Frequency Rangex
Tronsmission Range
Racdlio Technology
Modulation Format
Number of Chonnels
Channel Bandwidth
Channel frequencies

Transition Mode

Data Rate

Data Protocol/Duty Cycle
Uperationg Temperature

Transmitter Specifications
Tronsmitter Output Powerxx
Frequency deviation
Transmitter Power Reqgirements
Internal Power Requirements
Carrier Frerquency Stobility
Antenna Typexx

Antenna Gain
Antenna Polarization**

Receiver Specifications
Receiver Sensitivity (Decode
Sensitivity)

Receiver Power Requirements
Antenna Type

Antenna Galn

Specification

72100 to 72400 MHz
1 mile open field
Narrowbond FM

N/ A

16

20 kHz max

/72100 to /2400 Mhz
Channel Spacing
Simplex

2KBps

Manchester

0°C to 70°C

+30 oBm A Watt

+/- 4 kHz

120 VAC ot 60 Hz

S Volts DC

+/-20 ppm

Transmitter Mounted
Comercial Antenna
>=110dBm

Data Logic 0 to 5 Volts

>—110ciBm

2 Alkaline "D” cells
Internal o
—7dBd

* Governed by Part 9035 This frequency roange was selected for the
easieast licensing procedures. Uther frequency bands are available for
this type of system; however, they require additional frequency
coordination at increased cost and would result in different frequency
bancs for dif ferent installations

** Governed by FCC Part 90257 (oo
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