Training Topic #18 – Time system & synchronization

Lesson Intent.  The intent of this training session is to review our use of official time, the ZULU time system, and the radiotelephone procedure we use to synchronize time among net stations.

Instructor Note.  Direct stations to have their Army MARS SOP available to review Appendix B when discussing the conversion of local to ZULU time.  Prepare a practical exercise for synchronizing time.

Reference: Army MARS Basic Training Course, paragraph 2-15.j.  Allied Communications Publication (ACP) 125F, Communications Instructions Radiotelephone Procedures, Chapter 8, paragraph 801.

Standard Time Zones.

· There are 24 worldwide time zones based on longitude.

· By international agreement, the Central Cross hair of an historic instrument called the Airy Transit Circle, in Greenwich, England marks the prime Meridian at Zero degree of longitude.

· As you may recall from your school days the prime Meridian is an imaginary great circle, crossing both geographic poles.

· Standard time zones are established at intervals of 15 degrees of longitude east and west of the prime Meridian.

· The exact boundaries of the time zones are modified by political and geographic considerations, but generally form about seven and one half degrees either side of the zone reference Meridian.

· This worldwide common reference is critical in conducting emergency communications operations, planning network schedules, requesting new frequencies, and performing routine daily operations. 

· All MARS time references are expressed in Coordinated Universal Time (UTC), utilizing the 24-hour military clock system with the initial "Z" (ZULU) appended as the suffix.

· Additionally, all MARS message traffic is prepared using ZULU date-time groups.  For these reasons, operators must be familiar with the ZULU time conversion.  To understand ZULU time, you must first understand military time.

Military Time.  The 24-hour military clock system is used to express time as a four-digit number between 0001 and 2400 in order to eliminate confusion between a.m./p.m. times.

· The time period between 1:00 p.m. and midnight comprises the second half of the 24-hour day and is computed by adding 12 to the familiar civilian 12-hour clock time.

· As an example, 6:00 p.m. on the military clock is expressed as 1800 hours. 

ZULU Conversion.  To convert your local time to ZULU time, refer to Army MARS SOP, Appendix B, and find your location within one of the time zones on the map in Figure B-1.  Each time zone indicates the number of hours to add to the local military time in order to convert to ZULU time.  The day of the week will roll over to the next day when adding hours that take the time beyond 2400 hours.  For example:

· If the local time/day is 1800 MST on Tuesday you would add 7 hours, resulting in a ZULU time of 0100Z Wednesday.

· If your local time is 2001 EST Tuesday, ZULU time is computed by adding five hours to obtain 0101Z Wednesday.

· To convert ZULU day/time to your local day and time simply reverse the procedure.  Look at your Army MARS SOP, Appendix B, Figure B-1, and locate your time zone.  Subtract the designated number of hours from the ZULU time to obtain local time.

· You should note that local time is different when an area of the country observes daylight savings time; ZULU time does not observe daylight savings time--the ZULU clock never adjusts.

· Additionally, if the computation rolls the time back through 2400 hours, the local time will be the prior day.  For example, 0200Z Wednesday in the Mountain Daylight Time Zone is 2000 local Tuesday; to convert 0101Z to Eastern Daylight Time, subtract four hours to obtain 2101 EDT the previous day.

Date Time Groups.

· We express time normally in the form of a "Date Time Group" that as you know, is a six-figure group of numerals, where the first two numerals indicate the day of the month and the next four numerals the clock time.  The numerals are then followed by the time zone suffix "Z" to indicate Coordinated Universal Time.

· In stating time for checks or schedules, we do not use the two-digit date.

Synchronizing Time.  Even though most stations today have very accurate clocks, some of which are locked to atomic standards, there may still be a need for ensuring that some or all stations operating in a net have their time synchronized.

· When an accurate time check is desired you can request it simply by using the phrase "REQUEST TIME CHECK".

· The time at which the check is required may be indicated by the addition of a four-figure group, normally in ZULU time.

· The station providing the time check information transmits the next time mark then uses a simple count down procedure to that mark so that the receiving station can reset their clock as needed.

· The exact synchronized time is indicated when the word "TIME" is spoken at the end of the progressive countdown.

For example:

"AAA3USA THIS IS AAA9TC REQUEST TIME CHECK, OVER"

AAA3USA transmits:

"THIS IS AAA3USA TIME CHECK AT ONE EIGHT ZERO TWO ZULU (pause) ONE FIVE SECONDS, ONE ZERO SECONDS, FIVE FOUR THREE TWO ONE TIME ONE EIGHT ZERO TWO ZULU OVER"

AAA9TC answers:

"THIS IS AAA9TC ROGER OUT"

· If the occasion arises that the NCS wants to give an accurate time check to all stations on the net, he will pause for a sufficient period of time between his warning phrase and the commencement of the countdown for all receiving stations to prepare their watches or clocks.

· The NCS may announce his intention of transmitting a time check at a certain time, using the phrase "TIME CHECK AT..."

Example - AAA9USA transmits: 

"AAA9A/A THIS IS AAA9USA TIME CHECK AT ZERO NINE THREE ZERO ZULU (pause to allow operators to prepare) ONE FIVE SECONDS, ONE ZERO SECONDS, FIVE FOUR THREE TWO ONE, TIME ZERO NINE THREE ZERO ZULU, OVER"

· Each station in net would then acknowledge in net roster order accordingly.  Note that member stations acknowledging the time check use the proword "OUT" to end their transmission as they answer in net roster since the time update operation conducted is complete and no further communications are required.

Delayed Executive Method.  Alternatively, we can make a time check by the Delayed Executive Method using the prowords "EXECUTE TO FOLLOW" and "EXECUTE".  For example, AAA9TC transmits:

"AAA9E THIS IS AAA9TC EXECUTE TO FOLLOW TIME ONE FOUR ONE FIVE ZULU OVER"

AAA9E replies: "THIS IS AAA9E, ROGER OUT"

And at the appropriate time AAA9TC transmits:

"AAA9E THIS IS AAA9TC, STANDBY (pause as appropriate) EXECUTE, OVER" and AAA9E responds:

"THIS IS AAA9E, ROGER OUT" 

Where to get the "right" time.  To ensure communications facilities are functioning properly, many governments have activated radio stations that provide very accurate time signals and standard tones for equipment calibration.

· Here in the United States you're all familiar with radio station WWV operated by the National Institute of Standards and Technology, or "NIST", at Fort Collins, Colorado.  WWV provides time information on frequencies of 2.5, 5, 10, 15 and 20 MHz and at least one signal is probably available at your location throughout any given day.

· Other countries operate similar facilities.  Canada's station CHU operates on 3.3 and 7.335 MHz.

· There are also internet-based time-servers that provide accurate time information.

Practical Exercise.  As directed by the station conducting training.

Questions for discussion:
Questions that came up during discussion:
The way ahead: Next time we'll discuss our use of digital communications.
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