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I get low and housing a backup batteryour TR-2 Receiver required some new
VIeW From The » complete with inexpensive, lightweightdevelopments in technology. Fact is, we
Basement earphones which are easily replacediave been working on some pretty hot

) » and with an inexpensive, but “serious’receiver technologies for more years than
Developing New Products protective case which houses earphonege care to admit, waiting for things to
Is A Joint Effort and spare batteries. advance to the point where our approaches

The list goes on. became practical and producible at a

' : Since joint projects and an increasingeasonable cost.
fi ellndtgen dlgsspoezkli nbge%?htrr%v:rwgo]Eoyz)hueamour_1t of field work between cooperating Well, here it is. _
“oldtimers” regarding what form *ideal” 29€ncies are becoming commonplace, théhe first of a new generation, the Model
telemetry tools ought to take. The inpu ew generation of receivers shouldR-4 miniaturized telemetry receiver
resulted in many of our earlf/ products ncorporate full frequency synthesisdirectly addresses these requirements.
including the workhorse Telonics TR.»technology. This would allow frequencies It is truly a no-compromise receiver, with
Receiver and MK-V Transmitter. Both © be changed easily and inexpensively, sensitivity equal to our TR-2 Receiver.
have served the research commuﬁity wel[gceivers can be loaned back and forth aslt is amazingly small and lightweight
and have resulted in many relate eed arises. It would also allow frequencyonly 425 grams with batteries included)
configurations. Over the last 20 years o hanges within a given band to bend measures only 4 x 8 x 18 cm. Even
staff has solicited similar input from ccomplished without purchasing, inwith two spare batteries and the
around the world, and your stud talling, and testing crystals. headphones in the case, the whole kit
objectives and speciés-specific constraints/ réquency programmability is anothen’caboodle weighs in at 0.85 Kg (I guess
have consistently influenced our hardwar iteria. With the use of a suitable interface¢hat’s about 0.15 stone for Gordon, Sam
designs. For example, you have helpe evice, users should be able to produceand our good friends down under).
satellite transmitters shrink from large lard copy and a personal computer disklt operates from the simplest battery pack
ungainly packages to the new ST-6, whic le of the frequencies programmed intove have seen utilized in high sensitivity
requires only 15 grams of circuitr’y an ach specific receiver in the inventory.  receivers, and incorporates a spare back-up
weighs less than 150 grams fully packag Conventional keyboard entry isbatteryin its powerpack compartment (you
with batteries and housing. We are on th borious with a high error risk. Usersshouldn’t run out of battery power in the
brink of similar breakthroﬁghs with our hould be able to “clone” multiple field again with this receiver).
new implantable heart rate transmitter%-ece'vers with regard to specific frequency It uses the cheapest battery you can buy
The near future will bring a family of ists or tables — quickly, easily andfor transistor radios and offers a wonderful
intelligent IDentitycoded VHF trans_W|thout error. _background noise reduction filter to ease
mitters. the TR-5 Automatic Data Off-road vehicles and motors emitoperator hearing fatigue and further
Acquisit,ion Receiver/ Logger, and a fu”31_1bst:;1ntlal amounts of impulse-type eledncrease sensitivity.
complement of hardware/software suptrlcal interference. A truly effective noisee It can be programmed for up to 100
porting the capabilities of the GOESEJIa_nklng capability should be incorporatedrequency “channels” with our standard
geostationary satellite system — includin hich, when activated, does not in anyTIPS Personal Computer Interface Unit,
pocket receivers, DCP fransmitters uplin%ay degrade the sensitivity of the receivewhich provides both a disk file and hard
receivers. and a low-cost downlink lOWever, since the circuitry necessarilcopy record of frequency programming
DOMSAT éarth station to receive GOgQNcreases costs, and since not everyonables, and a fool-proof method of
data directly at field research centerdéequ"es a noise blanking capability, it‘cloning” receivers for common projects.
and/or universities and base sites hould be available as an option at the timEhere are no crystals to buy, and
What the world needs most! . of purchase. _ reprogramming within a given frequency
Lest anyone think we have forsaken our . | € frequency selection process shouldand is simple — do it as often as you like.
roots, we are also continually scrutinizin Iso be simplified. Direct readoute It maintains the “feel” of our TR-2, so
the needs of the VHF tracking field. Whe requency synthesis and selectiomhere is no new-fangled system to master
you summarize all the input what th incorporated in our TR-2) clearly has itshe same work you did before.
world needs most is a good small. chea lace. However, we see a clear additional It's cheap. Not quality cheap, hard
smart, VHF tracking receiver. In fact. the 'eed to provide a greatly simplifieddollars and sense cheap. Cheap to buy,
' : ' eiver which employs state- cheap to use and cheap to
needs you have expressed over the yegisi o o+ technologies to maintain.
ffv)ﬁr&? rfgvrcpégﬂg?asalfn”g)?trr'é(cg?\fgrrgb"}gh ffec-tively bring back the * It comes in the best little
criteria includes the following: *simple “channelized” | & custom padded carrying
< low cost (a 50% reduction in price); man-machine interface \\gd \\\ &5 case I've ever seen.
. simple to use (no new system to |eargeeded for smaller N Although the new TR-4
and not so many numbers to remember) tudies. By so doing, the doesn't slice, dice or chop
g ; best of both old and new 4 veggies, | suppose you can
« small and significantly lighter than

P ; : . technologies may be ’\’E[O’N\’C/S' tell I'm excited about this
existing high performance receivers; ; L >
- very sensitive, with no sacrifice meffectlvely mar-ried and K,//?/ one. After all, | have a

; ilized. erfect right — I've
apterat]!r;g rang_tet, aqq able to accommoda%NOW, these are not L \F/)vaited 30 ygears for it!
O1S o transmitters new requirements; many ] Dave Beaty

« incorporating a small and simple batter : !
pack, with replacement batteries availabl gégim existed in the

from your corner store; . .
- capable of warning users before batteridd®WeVer, improving on




animal is not line-of-sight, then the signal®ccurrence. In most conditions the
The Phenomena Of we hear must be reflected. When we takdistance traveled is not as fand the

i a bearing under these conditions, it idelayis not as great. Thus the signals
Slgnal Bounce and highly unlikely that we are actually arrive “simultaneously.”

Phase Cancellation obtaining the bearing to the animal.
) ) Much of radio location work
Two Complicating Factors involves precision direction finding

As a practitioner in radio telemetry, you\t’)vglljcnhcés_’ clo nrmg'ﬁ; te(}jlobuy sr:qgunsetl

have no doubt experienced signal bounGgstermine that you have line-of-

and may, to some extent, have als@ighi Sometimes it can only be :

experienced phase cancellation. ~ ogiaplished by throwing bearings sewz 2
There are usually some interesting “firsk, oy a number of different !

time” stories associated with following aj Jitions and comparing the
bounced signal. For example, you m:?eadings. You must then select th

have been studying ducks (in eclips&,iarsection which is most

plumage) on a lake. All of a sudden yoy ongistent. From a study desigr
heard a strong signal emanating from
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! > e ; erspective, precision direction SIGNAL 1 SIGNAL 1
entirely different direction. As you hiked; ~ 4; ; AND SIGNAL 2 AND SIGNAL 2 180°
y y finding using only two antenna D SIGNAL D SIGNAL2 18

up a narrow valley, you continued to work;
your way along until you reached thg
10,000 foot level. If you had found tha

duck, you would have made the cover ok avs intersect indicating the animal is at Figure 1 illustrates two waves arriving

Science”! More than likely, however, o noint of intersection. In fact, either oiin phase and increasing the intensity of the
when you reached the pinnacle either tl'.Foth could be bounced signals. Bearingeceived signal by 3 dB. Conversely,

signal became dramatically weaker or ifaxen from three antenna sites may aihen the received signals are 180° out of
was now emanating from an entirely,

different direction. The distance youagree but, because of signal bounce, tipdhase, they cancel one another and no

Iked bef hecki bear .%ossibility exists for two different signal is heard.
walked before rechecking your bearngs Intersection points. Therefore, the typical
a telling indication of how reliant you are

approach is to use additional

upon technology. If you only moved a few, nrannas. When such systems are

hundred yards, you showed a health¥,y7eq it is apparent that it take
suspicion of strange gadgets. five antenna sites to obtain ¢

tes is doomed to failure. Unless
he bearings taken from two
ifferent sites are parallel, they will

Signal bounce and the entire propggonsensus. If there is no commol ST

-

agation phenomenon surrounding thix e section with five antennas,
aspect of radio telemetry were probably,en the animal is probably out of
never divulged during your Classroon]ine-of-sight and we are Working | recevms

days. Itis one of those events that comegictly with bounced signals. ANTENNA
from the real world to strike unexpectedly | Situations of greater signal

and, essentially, it works as follows. bounce, it is also important to use

Radio waves propagate as changing, antenna of lower gain. This car

electro-magnetic fields through the air .55 using a loop antenna (e.g. tr CUREACE OF THE EARL

path. As they encounter objects in thga | naddle antenna) to reduce the
environment (e.g. hillsides, wet rocky, mber of bounced signals
outcroppings, electrical lines, or anyrgceived. This is especially true in

manner of physical feature), some amounf . canyons or in bird studies when the Figure 2 illustrates that phase can-
of the signal is absorbed and some gy gre in flight and the signals seem toellation can occur in relatively flat
reflected or "bounced”, thus causing thg s coming from all directions. Signalterrain. The phenomenon has been ob-
wave to travel in a different direction. Th&,q,nce can also be minimized by trackingerved when monitoring from a line-of-
signal bounce phenomenon 0cCUrgqm aircraft because the animal can oftesight vantage, as in the following scenario.
throughout the VHF spectrum, increasing o h5sitioned within a line-of-sight All conditions are seemingly optimum
at the higher frequencies. Therefore, whefbhtage noint (not that signal bounce cante.g. the collar is in plain sight, the
receiving radio waves, we can never bEccur when tracking from aircraft — thereobservation point is from a hillside, etc.).
quite certain whether we are in direCharainly can be reflections, especially irStill, a signal cannot be heard. The
line-of-sight”or receiving a reflected 4 ntainous regions). situation is particularly perplexing since
signal. Practitioners have been *myth-"1phe entire phenomenon of signayou have successfully monitored other
lead” if they feel there is an easy way 1@, nce leads us to another phenomenamimals all day. So you recheck
determine the difference. While we may 4\ a5 “phase cancellation.” Anfrequencies and the antenna connection,
be able to intellectually determine th&,ireme example was encountered sonassuring yourself that everything is
occurrence of a bounced signal — Weears 390 by a researcher monitoring arorrect. Finally, you become convinced
simply know the animal cannot be in the, nima ' in Death Valley. The researchethat the difficulty is collar failure. As you
direction indicated — there is no reliable.omnjained that the transmitter wasirop your antenna and walk away in
factor that changes after the signal sy /hie pulsing.” This was highly disgust, you suddenly hear a loud signal.
reflected to indicate that it is not direct. hjikely "and, after listening, we Aside from black magic, you are at a loss
Another complicating factor is that yoUgetermined that one pulse was comintp explain what happened.

will almost certainly receive more thandirectly from the animal and the other was This is what may have happened. For a
one bounced signal, each emanating frofll refjected pulse coming from theperiod of time, you were in a situation
different reflective surfaces and at varyinganamint Mountains. This is an extremelyhere phase cancellation was virtually
intensity levels. In radio telemetry, we,nsyal situation because the distana@mmplete, totally obscuring the signal. As
simply “throw our bearing” in the (4yeled was so great it delayed the pulsgmu moved some function of a wave

direction of the strongest combination Ok tficiently to be separate in theirlength away from the animal, the phase
signals impinging upon the antenna. If theé

\ SIGNAL 2




relationship of the received signal changedf a gross defect or an assembly error. Amccurred. A statement such as “unit
and the signal appeared to becomexample might be an unsoldered electricalperated normally until 6 June 1990, at
stronger. What complicates these siteonnection which, after a few temperaturgvhich time transmitter was observed

uations is that bounced signals can arriveycles, opens and remains open or makésansmitting at the mortality rate (450

simultaneously from a multitude ofintermittent contact. msec period) even though the animal was
different directions. Each signal can arrive Latent failures are more subtlemoving...collar was rotated about 90

at the antenna at a given phase angle, aadcurring well into the expecteddegrees from normal position...” is

the antenna then sums all the imposeagperational life of the equipment. Thisconsiderably more informative than

signals as its output to the receiver. type of failure frequently appears in dtransmitter failed June 1990.”

The effects of signal bounce and phasearticular production lot that was To be effective, failure analysis is a
cancellation, in conjunction with theproduced with a slight process change thaboperative effort between user and
polarization discussed in the last issue dtouldn’t have any effect on themanufacturer. The cause of a failure is
the Telonics Quarterly, produce theerformance of the equipment.” It isusually difficult to determine, and
significant propagational effects ex-usually very difficult to determine the sometimes misdiagnosed. Often a small,
perienced by individuals in field exact cause of the failure, and may requirkeemingly insignificant tidbit of in-
situations. Hopefully, these articles help téhe examination of several additional unitéormation thrown in by an alert researcher
explain these effects, making the art Aefore a cause can be determined anths made the difference between a timely
little less “artsy” and the black magic acorrective action taken. solution and one that recurs and evades
little less black. Stan Tomkiewicz ~ What this means is that field failuresidentification for months.

with wildlife telemetry equipment can and At Telonics, equipment reliability is a
do happen. While Telonics enjoys therimary concern and your help in that

The “F” WO rd highest reliability in the industry, typically effort is sincerely appreciated.
} in the high 90 percent range, the one or Boyd Hansen
What If It Fails? two percent that fail are a deep concern to

us. Active measures are constantly
Equipment failure is a subject that mospursued to identify and correct any known

of us would prefer was unnecessary tg Suspected failure modes. To this end,
discuss in the wildlife telemetry field. It isYOU Play an important part in identifying
problems so that corrective measures ¢

gnp:jartthgf gft#;gtvsercygr? %%OE;E’]:POO”\QV en\ﬁrobe taken. Accurate written records kept baF,eace and

; ; searchers are essential in identifyin ;
annoyance to something $0 devastating 4 often elminating, a particular element 1APPINESS TO
worthless after many dollars and hours (ﬁssa soq[.rce offthlegroble_zm. (i . dYOU and Yours...
effort have been spent. The degree the.”?me Imes a|ed %qu'pme"t‘. IS re?etIXeA Holiday Greeti
researcher, as well as the manufacturef//th @ very good description of theA Hollday sreeting
uspected failure. More often, there is a

gegﬁltﬂ:rlisty ag&(ljn pglgn; Ifc())rzg Svlflgg i?]@imple note with a tag attached to the Although there is no snow on the

: S transmitter saying something like “failed.”cactus, the roses are in bloom, and it is
preventing or at least minimizing theg 7" obviously leaves a myriad gfasier for many of us to imagine Santa

eﬁ\fv(i:réﬁger%i'epgﬁﬂt;glsurpﬁéced a unigu@uestions unanswered and necessitate@giving in a convertible than riding a
set of reliability requirements on the radicﬁhone call to the researcher. By this timesleigh — there is still a special excitement

- e “he is usually relying strictly on hisin the air here in Mesa, Arizona.,
e iment designed s fabrcatod for HBEMOTY as to the precise history of the The busy holiday season is just around
military will readily admit that a Unit in question. Many times no writtenthe corner and once again we look forward
fransmitter with the desired characteristickecords have been kept other than tHe happy times with families and friends.
for wildlife research, built to army imes and dates the animal was located. Because it is important that we share the
requirements, could easily cost ten timegs 't IS recommended that a log be kept foRolidays with those who are most special
that of a wildlife unit and then not be€ach piece of gear so that the fOIIOW'”r%geUS’ Telonics will be closed from
practical because of size and weight.  ItleMS can be addressed should it beco cember 22 through January 1. We will
Transmitters placed on any specie@€cessary to return the equipment foi€open on January 2, at which time we
must be as lightweight as possible, ydgilure analysis. While the list is orientedwill resume our normal business hours of
built to withstand severe levels of physical® the transmitting subsystem, similar’ AM to 4 PM, Mountain Standard Time.

onsiderations should be given to any We would like to take this opportunity
0

abuse. Long transmitting life is usually®! :
: ece of equipment. thank each of you for your support
essential, but package volume must biélProvide a pre-deployment history of théhroughout this past year. We sincerely

ﬁqeup;ttgeaﬂi;hbliorlgltigbrgn;w#@t.i”'l'tf;]% Lég';?mit including receipt date, storage timegppreciate your business and it has been
must be low enough that graduate studer@@d conditions, and any testing that wagur pleasure to work with you. We look
Performed to verify operation during theforward to working with you in the future

opereting on 2 mamimal budget can. St riod of storage. and are commitied 1o meeting your
requirements force trade offs in desigs, Include a brief history of the unit after itindividual needs and providing you with

A . ! .
- as been put into service. Dates ar@e excellent service you deserve.
Ijr(]ei%r:(ljn::ﬁ:\:ai'!gr@{iscssttcr)?;l% mr?lf‘t of théﬂmportant so that total operating life can |f you are in our area or have the
Failures can be broadly classified in tw€ considered. If a transmitter is capablepportunity to Visit, we invite you to stop
categories, infant mortalities and latenpf fransmitting two or more periods, anyby Telonics at any time. It is always a
failures. While the division between thenformation about the percentage of timéeat to have our customers visit us here in
two is rather arbitrary, it's still useful. As °Pserved in each mode can be helpful. the laboratory. It gives us the chance to

« If there is anything unusual about théneet, in person, many of you with whom

e e il it morly e 117 3 anyting sl hout e L i Dl
of equipment, often before it leaves in&haracteristics of the animal, be sure and May the magic of the holiday season be

factory or before deployment. They ardnention itin the log. with you and yours. Peace, happiness and

’ Be specific as to the failure that hagrosperity is our wish for you in 1991.
often one-of-a-kind and usually the result P Susie Crow



Directional and
Omni-Directional
Antennas

It is helpful, when discussing antennas
to understand that an antenna’s patte
and gain are equal whether the antenna
used for transmitting or receiving.
Consequently, a “radiation” pattern ca
be alternatively described as &
“receiving” pattern. The following
definitions focus on two types of
antennas used in the field for gatherin
data (whether transmitting or receiving).

An Omni-Directional Antenna is an

antenna whose radiation pattern is equg

in all directions in one
plane. Commonly used
omni-directional antennas
in-clude whips of various
fractions of a wavelength!
The actual pattern of the
whip antenna is nearly

[=

uniform in the horizontal
plane. The antenna’s three
dimensional pattern is es-
sentially doughnut-shaped,
with holes or “nulls” off the ends
of the whip.

S

Omni-directional antennas are

typically used for transmitting antennas The physical size of the antenna
where it is desirable to transmit in alincreases as the number of elements
directions. They are also used ascreases. Two element “H” antennas or
receiving antennas to determine if 8-element Yagis are frequently used in
transmitter is in the area, or to collechand-held applications, but this does not
temperature or activity data frompreclude them from also being used in
specially equipped trans- fixed site applications. Larger antennas
mitters. Omni-directional such as those with 5, 8 and 14 elements
antennas are not typically use are generally used at fixed sites.

in direction finding.

Gary Jones

A Directional
Antenna is construct-
ed in such a manner as to
concentrate the radiated
energy to form a major lobe to the
front of the antenna, with smaller minor
lobes to the sides and rear, thus giving
the antenna a forward gain rating.
These antennas incorporate two or

more elements, and are
predominantly used in direction
finding.

In general, the greater the
number of elements, the greater
the gain or sensitivity.
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