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As a follow-up to last month’s TV special, the snowy (or was it the cold temperatures?)
weather allowed us to bring in two more channels (2 and 8) in digital format, abet very
briefly. | really must get around to building another, even higher-gain, antenna!

For those interested, August 31, 2011 is the drop-dead date for digital broadcast
change-over in Canada.
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During the 1950s through to the nineteen eightiéis;ox Electric supplied 90% of the aeronauticaviga-
tion equipment used in airports around the worldhe mid nineteen seventies, Panarctic Oils ocdand/il-
cox VOR and DME for the Rea Point airstrip andrgually another VOR/DME station in a compact build-
ing designed to be moved around the arctic in &ides aircraft. (VOR stands for Vhf Omni Range and
DME stands for Distance Measuring Equipment).

| was sent to Kansas City, Missouri, to the \@Wilenanufacturing plant for several factory courseVil-
cox aeronautical navigation equipment. Each cotasdor 2 to 3 weeks.

I'll describe the operation of the DME statiorthis chapter and describe the VOR station in the issue.

The Rea Point VOR/DME building was a round stéeicsure some 15 feet in diameter and eight fdket ta
This building was semi- compact as most VOR bugddiwere 21 feet in diameter. The metal roof of the
building was the ground plane/counterpoise forstia¢éion. The DME station was co-located with theR/O
station in that both the DME equipment rack andMdR equipment rack were in the same building dred t
DME antenna was located on top of the VOR anteBoth the DME station and the VOR station shared the
same morse code identifier, the sequence beinghtbatOR would identify 3 times and then the fourthe,

the morse code identifier would be sent out orOME station.

The VOR frequencies are paired with the DME fretpes. In the aircraft when you selected a VOR €han
nel on the navigation receiver you also were selga corresponding DME channel. The VOR chanaeds

in the 112 Mhz to 118 Mhz and the corresponding Di¥ignnels range from 962 Mhz to 1150 Mhz. The
VOR channels are 50 Khz apart and the the DME atlarare 1 Mhz apart. Each DME channel consists of a
receive frequency and a transmit frequency wite@agation of 63 Mhz. There are 126 navigation ceEnn

for the VOR and the DME stations.

DME works with randomized pulses.. Rea Point DMEdithe conventional or X-channel standard. The
aircraft was the interrogator and the DME stati@suhe transponder. The aircraft would randomlyegsie
a pulse pair. The pulses would be Gaussian in shiag@ulses would be 12 microseconds apart withlse
width of about 3.5 microseconds as measured dtdli@mplitude points on the pulses. The DME estati
would pick up the pulses and delay the pulses Bx&6tmicroseconds and then send them back toithe a
craft. The aircraft navigation receiver would measihe total delay and display the results in malitniles.

The DME station generates random pulse pairs déggs of aircraft interrogations maintaining a nnaoam
pulse rate of about 5400 pulses or 2700 pulse.pHies pulses are generated from a noise circuiivknes a
“squitter” This is to maintain a constant AGC leurethe aircraft navigation receiver. A DME staticen
handle more than 100 aircraft simultaneously. Eaatraft randomly generates its interrogation agarches
for its own pulse pair replies and ignores all ¢ftger pulse pairs because all other pulse pagrsaardom or
jittering.
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The output power of the Rea Point DME station w@@01lwatts peak pulse power. Because of the dutiecyc
the average power output was probably only betvi€@eand 25 watts. The Panarctic DME stations hawka |
of sight range. For an aircraft flying at 30000tfe¢lke range was 188 nautical miles. The Panabi&Es were
solid state except for the power output stage. gdweer output stage consisted of 4 cascaded snralinoe
planar radar tubes. The tubes needed to be repéaeed 6 months, after six months the output fadgaly.

The DME station consists of 2 major components ttAnsponder and the monitor.. The monitor geesrat
interrogations and then measures the transponsigomee. The monitor checks for station delay (5rosiec-
onds), pulse pair spacing (12 microseconds), puigth (3.5 microseconds) power output, reflected/@o
(SWR) and morse code identifier. A minor alarm @aample loss of morse code identifier) would tonna
red alarm light. A major alarm (station delay, gupgir spacing, pulse width, power output) wouldtghe
station down. To check the operation of the statémuired an oscilloscope with special featureslO8 Mhz
oscilloscope is required. The scope has to betdazd. The scope sweep needs to be triggereddroexter-
nal source. The scope when triggered needs to batpulse when the sweep is triggered. This pulsésshe
generation of marker pulses from the monitor. Thisgs under investigation need to be fed to oaamél
and the timebase markers need to be fed to the atiennel. The marker pulses are spaced everpseic-
ond with the tenth marker pulse is higher in arplit and every 180pulse is higher in amplitude again. This
permits very accurate measurement of station dplage pair spacing and pulse width.

The DME antenna is an interesting antenna. Thenaiatis a stacked array of 9 bi-conical elemeyatsh bi-
conical element driven by an output of a splitldrere are 4 splitters in the antenna, each sphtie 1 input
and 3 outputs. The first splitter drives 3 morkttgps and each output of the 3 splitters drivés-eonical ele-
ment pair. Each bi-conical element consists ofingfehemispherical shells facing each other gratcsd
about an inch at their closest point. These bigarelements are basically dipoles. The antenrsgy és
about nine feet high with a diameter of about has The antenna pattern is omni-directional acdded
toward the horizon with a slight up tilt. The g&r® dbi with excellent SWR from 960 Mhz to 115G
The whole antenna assembly slides into a fibesgtaell or radome to protect the antenna fromviregher.
The DME antenna is typically mounted on top of #@R antenna and on a typical VOR/DME station the to
of the DME antenna is about 27 — 30 feet abovergtoNormally, a red obstruction or hazard lighinstalled
on top of the DME antenna.

Next issue I'll describe a typical Panarctic VQ&isn.

To be continued...
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