Below is information | acquired from a refurbishment of my A3 7 years ago.

73,
DaleMartin
kgSu@hal-pc.org

http://www.hal-pc.org

Martin Ellis <jmellis@ihug.co.NZ>wrote inarticle
<328BDA25.6275@ihug.co.nz>...

> Subject: Re: How to test traps

> Date: Fri, 15 Nov 1996 11:20:57 +1300

> From: Martin Ellis <jmellis@ihug.co.nz>

> To: KJAWH <grpowell @gate.net>

> CC: Ham-Ant@USCD.EDU

>>> From: KJAWH <grpowel | @gate.net>

> >> How to test yagi traps for Cushcraft Ag ¥¥#kisr s s s s ok ® %
> >> Can anyone tell me how to test the trap to see ifitis indeed bad?

>>> Or, ... do you have any other ideas on the cause?

> >> Gary Powell N4DL

Gary,

The week priorto ARRL SS CW Contest, | refurbishedanold

A3 tribander. Whileitis not an A4, it uses the same orsimilar

traps.

I received a note from Cushcraftinresponseto a query | sent

them askingaboutthe trap frequencies and a pricelistfor



parts for the A3.

I needed to replaceanelement segment, all thehose clamps

(they were not stainless),and all thetrap end caps.

I alsohada highswr on 20m for the lastfew years. And recently,
10m swr went high. So | bought a new A3S and brought down the old

one.

I marked all theelement segments andtraps (d1, d2, d3, etc...del,

de2, de3, etc...rl, r2, r3, etc....) with a big felt-tip pen.

| took all the element segments off the beam down to to the center

director, driven element and reflector element segments.

To remove the old, rusted hose clamps, | simply twisted the screw
housings off with a pair of channel locks. Itdid no damage to the

element segments.

| removed all the end caps from the traps.

| cleaned/burnished all the element segment joints.

I used an old B&W Model 600 Dip Oscillator to check resonance of

all the traps.The 600 s a fine piece of equipment, but the

resolution of the dial for determing the real resonantfrequency

is not that great. However, as longas the resonantfrequency was

inthe ballpark, | was happy.

I used a coupleof 2x4's to fixand maintain the position of the



traps as | checked them with the dip oscillator. Oncel made a
coupleof measurements, | put some maskingtape down on the table
to markthe position ofthe 600. Essentially,itwas simplya

matter of pointingthe 600 coil end to end with the end of the

trap element segment away from the screwattachment end. As long
as the paired traps were inthe same ballpark resonantfrequency

range, | was happy.

| found one trap that had no resonantpoint. | checked the
resistanceof the trap (end trap element segment to end trap

element segment). Open.

Next, | unscrewed the attachment screw. Usingthe procedure
described below, | removed the trap cover. The trap element
section consists of shortpiece of aluminumtubing, a length of
fiberglas insulator,and another piece of aluminumtubing. The
trap coil is wrapped on the insulator with the coil ends attached

to the respective tubing piece with a sheetmetal screw.

Once the trap was free of the trap cover, | scrapped away a bit

of the wire insulation of the coil and measured resistance between
itandeach end of the trap element segment to see which end was
open. Iremoved the appropriateattachment screw, cleaned the
aluminum element segment at the screw hole, cleaned the trap wire

loop, reseated the screw, and checked the resistance. Itwas okay.

Ultimately, | removed all the covers of the traps to clean out any
insectinfestation (found only one, butit wasn'tbad at all)--lam
not surehow much stockto take inwhat | hear about insects

infestingantennas anymore. | have birds restingon my beam, wasps



flyingaround the tower all the time, and | only found a bit of an

infestationin one trap. Not bad!

What | did find was that some of the trap spacers were pretty eroded
by something. 1am ordering some replacements to putinthe next

time | work on the antenna.

Once | received the parts | had ordered from Cushcraft,itwas a
snap putting the antenna back together. |setelement lengths for
the CW portions of the bands. When it was raised to the 40' level
of my 70'tower and mounted on the sideof the tower pointing NW,
Iranan SWR check and itwas flatin the CW portion of the three

bands. Great!

Whileloweringthe antenna to the ground, we had let the reflector
end element segment stab the ground and bend. When | went to
remove itfrom the rest of the antenna, it broke away very easily.

I near the break, but not part of it, | found a 3/8" hole burned

inthe the tubing. About four years ago, the house suffered what

I thought then was a near lightningstrike. | had losta bunch of
household equipment and ham equipment. |thought itwas a near hit.
Ilost2 TNC's, a TR-7845, a 286 computer, a terminal used for
packetcluster work, garagedoor opener, a-c/heater controller,

television,and phone answering machine.

Everything else(TS-930, rotator, wattmeter/SWR meter--both of
which were connected to the antenna at the time of the strike--
stereo, VCR's, clock radios, kitchen appliances, washer/dryer,

etc.) was justfine. Lightningis strangestuff.



Adjusting the Antenna

The suggested element lengths will be correct for most
installations. The local environment may shiftthe point

of best VSWR. Inthis situation you may improve VSWR for
a specific frequency by makingequal length adjustments on

each side of the center of the driven element.

To adjustthe highest frequency band adjustthe tubing
length between the center of the element and the first
trap on the element. To adjusta center frequency band
adjustthe spacing between the trap forthat band and the

next higher frequency trap.

To adjustthe lowest frequency band adjustthe length of

tubing beyond the lowest frequency trap.

If you have a yagi adjustthe driven element only. Leave

the reflector and director elements set to the suggested lengths.

Troubles inthe Antenna

Ifyou fail to get a good VSWR on one band there are three
possibleproblems: Oneisthata trapis bad or mis-tuned.
Another is thatnearby metal or other antennas have de-tuned

the antenna. The thirdis thata length of tubing section



has changed possibly dueto looseclamps.

Firstverify that all element lengths arecorrectand ifyou
have a yagi make sure that the element spacingis correct.
If the reflector and director spacings areswappeditwill
have a serious effect on the impedance of the antenna.
Rotate the antenna and check VSWR atdifferent azimuth
headings. Any variationintheVSWR is anindication that
nearby guy wires or other antennas are havingan effect on

the tuning of the antenna.

A trapisahighQ parallel resonantcircuit. Ifthe next

lower frequency does not work then a coil maybe open. Do
not try to take a trap apartsincethis will void the

warranty. The balancebetween inductanceand capacitanceis
criticaland requires special equipment to assure proper
adjustment. Refer to the trap troubleshootingsection for

checkingindividual traps.

VSWR changes with weather

Ice or heavy snow tat sticks to the elements and traps will
causethe resonantfrequency to shiftlower sincethe
radiator willappear to be fatter. Ifyou antenna is close

to the ground the effect of more conductive soil during wet
weather will shiftthe resonantfrequency lower due to
capacitiveloading. Anycracked or torn plastic capswill
allow moistureto ingress thus affecting the resonant
frequency of the traps. Putting any type of a sealanton the

butt end of the traps will likely de-tune them and create



voltage breakdown problems sincethe outer end of atrapisa

high voltage point.

VSWR Changes with Power

If VSWR varies with power level on one or more bands the
problem may be inthe VSWR bridge (or harmonic content of
your PA). There canbe a non-linearvariation ofdiodeaction

at different power settings. Thisis common with inexpensive
bridges. Itis possibleto overload a diode inthe forward

power mode. The diodeis nowon a different slope of the curve
inrelation to the reflected power diode whichis not overloaded.
The end resultis that your VSWR will apparently increase when
you go from low to high power. Example: 1.1:1 at50 watts,
1.4:1 at 800 watts. Observe VSWR as youslowlyincrease power.
If VSWR slowlyincreases you may be overloadingyour bridge.
Ifyou seealargejump in VSWR at a specific power level, not

related to a slowincreasein power, you have voltage breakdown

troubles with your antenna system. Causes: Poor or i ntermittent
connection in coax or connection inatrap. High voltage
breakdown ina trap can be detected by sniffingthe end capto

determine ifithas burned.

VSWR too high on one or more bands

Mistakein assembly or a defective trap. See trap troubleshooting.
Look for atrapin backwards. Look into tubing at each end of the
trap. The end where the self-tappingscrewthreads arevisibleis

the end that should be closestto the boom.



Trap Troubleshooting

The traps are a very robust unitthat should notrequireany
attention. Amateur power levels should not be capableof damaging
the coils or causingarcing under peak power conditions. Therefore
trap problems will usually betraced to mechanical faults thatare

easily corrected.

The firststep you should take when you suspect a problem is to
locatethe antenna so that you can work on it easily. For safety's
sakeitis a good idea to have both your feet on the ground. (the
traps should be marked before removal sothat proper reassemblyis

assured).

Check each trap to insurethat the cover is tightly secured. The
cover is the 1-5/8" tubing between the two largeblackend caps.
Any movement of this cover will causean intermittent VSWR
condition onthe antenna. You may easilytestfor aloosecover
whilethe antenna is still assembled. Grasp the cover inone hand
andthe trap tubinginthe other hand, applya moderate amount of
pressurefirstina clockwiseandthen a counterclockwisedirection
about the axis of the element. If the cover slipseven a small
amount itwill requiretightening. Remove the blackcap fromthe
trap on the sidetowards the boom of the antenna. A hex head screw
will then be visibleunderneath. Tighten the screw with an
appropriatescrewdriver or nut driver. Be careful notto applyso
much force as to strip outthe sheetmetal screw. Ifthe holeis
already stripped, or gets stripped accidentally,itisaneasy

matter to be fixed by substitutinga #10 3/8" or 1/2" self-tapping

screw into the enlarged hole.



Ifall your traps pass themechanical test and seem to be
installed properly, then a frequency check isinorder. (The
traps should be marked before removal sothat proper reassembly

isassured.)

Placeatrap on aninsulated surface(suchas alargecardboard
box) and couple adiposcillatortoitas shown. Make sure to
coupleitto the end of the trap that was closestto the boom,
the end of the trap that was self-tappingtreads visibleinside
the tubing. Insert the tip of the dip oscillator coil slightly
into the tubing. When a dipis found pull the oscillator coil
out of the end of the trapslightly and re-dip the oscillator.
Continue to pull the dip oscillator coil out of the tubing and
re-dip until you have the smallestperceptibledip. It should
be noted that the dip meter frequency is lower than the
operational frequency of the trap. Thisis caused becausethe

trap will load thedip oscillator and lower its frequency.

TRAP  Oper Dip Osc
Freq. Freq.
TA 28.60 27.50
TB 21.50 20.39
TC 21.30 20.20
TD 28.00 27.00
TE 28.80 27.60
TL 24.90 24.15
™ 18.11 17.29

N 21.30 20.20



TK 14.18 12.62

You should usethe listed oscillator frequencies as a guide.
Temperature and humidity can have a +/- 100KHz effect on traps.
If the readings arewithin 200KHz of the listed amounts, do not
worry, the effect upon the assembled antenna will be minimal.
Shorted turns or other serious defects will cause wideshifts

from the norm. One or two megahertz is a definiteindication

of a defective trap. Ifyou findsuch a trap, do not attempt

to repairityourself as this would void the warranty. All

coils aresealed andaredifficultto repair properly. When

all traps arechecked and corrected, reinstall them in the

proper order and your antenna is now ready for action.

Here's a note a friend forwarded to me on how to work on the traps.

Subj.:  A3S BitingPartial Dust

Date:  95-08=1519:50:30 EDT

From: CARLO2@MACCVM.CORP.MOT.COM (Brian McGinness)
Sender: owner-cg-contest@tgv.com

Reply-to: CARLO2 @ MACCVM.CORP.MOT.COM (Brian McGinness)

To:

To: CQ-CONTEST@tgv.com

Hi Ward. | could not reply directly becauseyou did not give



your email address atthe end. Some of us out here are still

on ancientmainframe e-mail systems! Hi.

Your traps can be both tested andrepaired quite easily. To
test them you need a functioning grid-dip-meter or an MFJ

antenna analyzer with their grid-dip antenna for it.

I have found the best way to coupleto the trap usingthe MFJ
is to slidethe stubby antenna insidethe inner trap tube, and
hold the whole thingup in the air onthe end of the analyzer
so other objects do not influenceit. Then you will seea
SLIGHT dipin the SWR at the resonantfreq of the trap. Itis
avery slight, hardly noticeabledip depending on how well you
are coupled. | suspectthe dipis easierto see usinga real

grid-dip meter.

I don't have the exact trap frequencies with me, but the inner
10 meter trapshoulddiparound27.5 (plus or minus a few
hundred ke, itis not critical) and the outer 15 meter trap

should havea diparound 20.3 orso, if| remember correctly.

No doubt all your traps arefull of bug stuff. Actually,in
spiteof what Cushcraftsays, they are easyto open and repair.
To open them, remove the end caps. Then loosen the single
cover screw, and slidethe center tube up insidethe trap as
farasitwill go(away from the screw end). Then stickthe
HANDLE of a rubber mallet or hammer into the trap pastwhere
the screw went, andtap the trap down againstthe hammer to
use the handleto drivethe end insulator outof the sidethat

isnotscrewed in. That will generate enough force to slip the



insulator pastthepoints inthe cover that arecenter punched
to hold the trap together. Do no try to pry the insulators out,
it will notwork, they have to be driven out with force. To
reassemble, tap the insulator backinto the trap cover with a

rubber mallet.

Whileinsidethe trap, check for corrosion atthe screwterminals

andthe trapinductor,and clean any debris and scorched areas.

YOUR RESULTS MAY VARY!!l Work carefully with them, andyou can

fix them yourself,althoughit does take the proper touch.

Good luckand 73,
Brian
WA3WIJD

carlo2@maccvm.corp.mot.com



