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Connecting the antenna to the controller

ThE devie cormples wih par 15 )
of 12 FOC rules, operatin b sukject Made in the U.S.A. Data In

H “ H H H Z%Z

Antenna Connection
Power . Data Out
Primary AUX
. o\ /o
2 amp at 24 VDC
O StepplIR Antennas
|l.-‘~|.|}i power & connected to Frimaryd | Ground Bellevue, WA (425) 391-1999

On the back of your controller, there are two poa@rnections: Primary, and AUXYou can use ei-
ther one of these to connect the included 24 volt power supprd. The AUX is intended for use
with future developments allowing for the use sfegond power supplies to give it a little more
“‘juice”. Because we have no interlacing elementsaps, we can make our antenna modular in de-
sign - so that our current customers won't getdehind on future product releases.

Once you have connected the power cord to thealt@rtand plugged the other end of the cord into
the power outlet (the universal power supply carept100 - 240 volts AC, 50-60Hz), connect the 25
pin control cable connector to the mating connegtothe back of the controller. It is advisablgér-
form a “Calibrate” function before using the antariar the first time. This ensures the contrabein
sync with the antenna.

If the control cable connector comes loose at ang while the antenna is moving the calibrate func-
tion will need to be done.

WARNING: IF THE POWER SUPPLY IS ENERGIZED AND PLUGGED INTO THE
CONTROLLER EVEN WITH THE CONTROLLER POWER SWITCH
PUSHED TO “OFF” THE CONTRQ CABLE HAS VOLTAGES PRESENT.
IF THE CONTROL CABLE CONDWCTORS ARE THEN SHORTED
TOGETHER PERMANENT DAMAGEWILL OCCUR TO THE
CONTROLLER.

Also on the back of the controller, there are twap- “Data In” and “Data Out”. If you have pur-
chased the transceiver interface option, therebgiltwo 9 pin d-sub male connectors in the pdfts.
you have not purchased the interface, there wil p&astic cover over the ports. For more informa
tion on the transceiver interface refer to the fie@eiver Interface” section.

NOTE: WeHIGHLY recommend that you ground the chassis of the contiler to your station
ground.
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Antenna Controllers

e}
Htapp A
. . L. Ha-.-. Hﬁae ] -‘PHE: 1ar  gloir 2 :
20m - 6M_Controller - This is the controller (Original no 24, 958mhe e L
longer in production) used on all modg e S,
els that covered the original 20m - 6| [t

2 Aareral Frag
<l e g

ban selections. ln = ! i Il ! +H- W N

Noga  Selef

FLUIDMOCTION

i ' Ham Made 0

40m - 6M Controller - This is the current controller used on |
models except the BigIR with the SOn [,
coil. i

SEEEEER

80m - 6M_Controller - This is the controller used on the Big| - kot
. . . . . E0m 40m 15m 10m
vertical with the 80m coil option in- 60m 30m 20m 17m 1Zm 6m

stalled.

Note: Some buttons do double duty. These buttons stepghrboth of the indicated bands. Each press of

the button moves you sequentially through all ef pine-set frequencies for both bands in a continu-
ous loop.

Mike Mertel K7IR
&
Brian Moran N9ADG

In the StepplR Shack
working on tomorrows
technological innovations
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Using the Antenna Controller

The StepplR controller has fifty-one (51) indepearidntennas (17 antennas for each direction, nprma
180and_bi-directionglprogrammed into its memory. The controller thisas a special algorithm designed
to very accurately scale the master antennas téragyency in between each master, thus givingragti
antennas at every frequency. These are antenigmsiéisat we have computer modeled on YO-PRO and
EZ-NEC, and then field tested at our antenna ram$goses Lake, Washington. Our test height was 65
feet , so the gain, F/R, and SWR figures will beselto the same for you if you mount the antenrt® d¢et
or higher. The antenna will still work very wetllawer heights but we recommend a height of 40 fare
higher for good results on 40m.

On our antennas covering 20m and up, will work wee}l when mounted as low as 30 feet. There is no
ideal height, higher is great for long distancesrmt as good for the short hops and of coursautigge var-
ies with frequency so give some careful thoughualyour mounting height. It can be a tough deaisind
only you can decide what is best for your operaliaits, but the truth is any height from 60 féetl20
feet is going to get people asking you what yairanning!

Each individual element is simultaneously adjusteifs programmed length by the controller. Thext

be anywhere from one to five antenna presets pardand to allow quick changes form one end of the
band to the othefT@ble 2). For example, on 20m there are three preset850MHz, 14.200 MHz and
14.300 MHz. Each time you press the 20m buttanctimtroller will re-adjust to the required lengttthe
next preset frequency. Using our 20m examplepuf gre on the 14.050 MHz preset, and press the 20m
button once, the antenna will re-adjust to the @@ [2IHz preset. Press the button again, and ydbwiat
14.300 MHz. One more press of the button will gryou back to 14.050 MHz again.

As you tune the rig to frequencies in between tlog@ammed antenna presets, the SWR will slowlyt sbar
rise. If you want to adjust the antenna for bestggmance while in between two antenna presetscgo
use the Up / Dn arrows to adjust the antenna 50 pézlick.

If you have the transceiver interface option, and i in the general frequency mode, the antenna will
automatically re-optimize every 50 KHz When you click the band buttons, an asteriskligit up in the
lower right corner of the LCD display. This is timelicator that lets you know that the controlim the
process of tuning each element of the antennaetpribper length. When the new frequency has been
reached, the asterisk will disappediowest SWR is not always indicative of best pesfmance; trust the
frequency readout of the controller.

Warning: When operating witlover 200 watts it is important that you do not transmit while thntenna
is adjusting.

StepplR Antenna Band Button Pre-Sets
80m 60m 40m 30m 20m 17 m 15 n 12m 10m 6
3500 | 5330 7.050| 10.100 14.050 18.1p0 21.050 24950 28050 50,100
3.800 7.100 14.200 21.20p 28.500
7.200 14.300 21.35( 28.800
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There are some situations where the SWR may behtghn you would like it to be. Interaction from
nearby fixed objects, mounting the antenna atnehleight, ice, snow, or rain are the most common
potential culprits. With most antennas, you wdwde to live with the problem. With the SteppIR,
you can re-adjust the antenna to help compensatkdse potential problems, and save the new pa-
rameters into memory. Only the driven elemenughbe adjusted if the problem appears to be inter-
action or antenna height. The driven element eadjusted to get a better match with no appreeiabl
effect on gain and front to back. In the casenolrg ice, or rain all of the elements are equdiijted

to a lower frequency so simply use the “up arrowtton to raise the controller frequency until agoo
match is obtained. For more information on howntadify the driven element length, refer to the
“Create and Modify” antennas section.

Modes of Operation

There are three normal modes of operation wittStleppIR controller. AmateuGeneral Frequency
and_Setup To change the mode press the mode button rejheatdil the desired mode LED
(indicator) is lit. Then quickly press the selbatton. The mode indicators will loop through theee
possibilities. If you do not press the selectdnmthe mode will default back to the original mgoel
started from.

Amateur Mode:

The amateur mode is used when you are manap#yating your controller, and the primary inteshde
use will be in the ham band® (use the optional transceiver interface, you wilheed to be in gen-
eral frequency modg. When in the amateur mode, to tune through #melb you simply press the de-
sired band button, and the controller will simuttansly adjust the length of each element to tleat fr
guency. Each time you press the individual barttbhyuthe antenna will adjust to the next preset fr
guency. By using the up / down buttons, it is gledo adjust the antenna to the nearest 50 KHz.
You can also adjust to frequencies outside the lbemds. The controller will reset back to the next
preset frequency if a band button is pressed.

When the controller is in the Amateur Mode the bantons (buttons 1 through 6) are pre-programed
to get the antenna close to the desired frequéiagt of our antennas work very well over a 100 KHz
frequency range (minimum except on 80m). On thgelabands the buttons have several presets
(Table 1) in each ham band which the controller will cytleough each time the band button is
pressed. If the the controller is switched betwe@mds using the band buttons it will return to the
preset frequency the newly selected band was ttast o

The Bandwidth will depend on which model antenna lyave but it will be at least 100 Khz, if you
want to fine tune the antenna the UP/DN Keys Wiiftehe antenna frequency in 50KHz steps.
The button below the 180 and Bi-Dir LEDs cycles 8teppIR through the 3 direction modéghen
both the 180 and Bi-Dir LEDs are OUT the
antenna is in the Forward or Normal direction.

The transceiver Interface does not change the
frequency in the Amateur mode.

Antartica at 75 mp
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General Frequency Mode:

When operating the antenna manually, it is possd&djust the antenna to any frequency within the
coverage range of 3.500 MHz to 54.000 MHz (dependmmodel and options). In general frequency
mode, each time you press the UP/DN arrows theaertwill tune 50 KHz. When you continuously
press the UP/DN button without releasing it, adtéew seconds the tuning adjustment will ramp up to
a faster speed, tuning at the rate of 1 MHz. Yam save up to 18 frequencies using the band buttons
that will allow quick access to commonly used deserfrequencies, such as WWV, MARS, nets and
so forth. You must disable the transceiver interface to usenis feature. See the Saving antennas

to memory section.

If you have the optional transceiver interface youwneed to be in the general frequency mode to
utilize this feature. This function must be enabld via the Setup Mode. The antenna will be un-
der the control of the radio ONLY when in this mode

You can return to manual mode at anytime by goingrhateur Mode and the antenna will stay at the
same frequency. This is a very quick way to disaitomatic antenna frequency following. When
under the control of the radio the antenna wiltd®ptimized every 50 KHz and will follow the radio
to any frequency within the range of the antenna.

When the controller is in the General Frequencyenod
Band buttons are programmable. If you have nagiammmed them they will default to the
factory frequencies.
Transceiver Interface sets the operating frequeney if a band button is pressed.
The factoryOptions Menuis active. (Push “Select” for 3 seconds to entey itiode)

Note: The band buttons are active when in this mode ahwill cause the antenna to start to
change frequency until the controller sees anotheszommand from the radio which could
be up to 2 seconds. Therefore you want avoid aceidtally hitting the band buttons while
using the transceiver interface to control the antena.

If the transceiver Interface is disabled or dis@mied the Band buttons can be used as presatsito y
favorite frequencies or to Retract (Home) the elaisieTo save a preset first use the band buttaths an
UP/DN keys to select the desired frequency. Next Hwe band button in until the LED over it starts
to blink. Release the button and press it once refere the LED stops blinking.

To save the Home position first use the setup nnetnact elements command. After the elements are
Home press and hold the Band button as before. Wbempress it the second time the Controller will
display 0000 MHz.

The transceiver interface will update the frequeihdyis enabled with the radio or computer on
overriding the band buttons almost immediatelysihg a band button to home the antetoma off
the radio first.

Options Menu - This menu is entered by holding the Select Key Déovi8 seconds while the
controller is in the General Freq Mode. Due to fediprogram space the the only sure indication this
mode is active will be some of the band LEDs vighht up (LED 5 will always light). Also since we

have 3 differently labeled control boxes we wifiereto the band buttons as 1 through 6 with 1 being
tha hiittnn nn tha far la
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1) Driven Element Offset -Band button #1 and #2 are used to globally adipestiriven element. This is
used to correct for interactions that are affectmgSWR. Each time the #1 button is pressedtikerd
element is moved .2” longer. The opposite hapmpdren the #2 button is pressed. The band LED’s for
these buttons indicate which way the driver has lzefusted (both off indicates the default position
This adjustment can correct for higher than nor&\WRs when other antennas are interacting with the
feed point. It will have little to no effect if thentenna is in the clear. This adjustment wikefffall fre-
guencies by the same percentage change.

2) 6m Passive SelectionButton #3 will toggle between having the 6m alunmmpassive(s) installed or
not. The band LED will be lit when the passive edeins selected. The lengths for the 6m passare el
ment will be active for the Normal and 180 posisian the frequency range of 50 through 51 MHz.
There will be a small “p” in the same location las saved segment indicator on the LCD display when
the 6m aluminum passive element lengths are beiad.iOn 6m with the aluminum element kit in-
stalled the 180 mode does nothing. The Bi-Dir mediedramatically reduce the front to back but the
antenna will still have some forward gain. This sloet effect any other band.

3) Button #4 is the location of the 40/30m dipole and 80m ceiéstions (doesn’t apply to the MonstIR).

4) Frequency Tracking disable -Band Button #6 is the Transceiver Interface Fraguéracking control
toggle. When this band LED is lit the antenna fallow the radio frequency. This only effects fre-
quency tracking, the computer Port (Data Out) ¢élrsend commands to the controller. You can é&av
the controller in the Options Menu and then be &blguickly disable the transceiver tracking during
contests if desired.

5) Frequency Offset ADJ -Using the UP/DN keys the antenna display frequeacybe offset from the
antenna frequency. This is basically a calibratiorction that can be used to compensate for frecyue
shift caused by ice buildup or rain (usually matkessantenna look to long), both of which can odour
long enough periods to be irritating. It can ddsouseful in some cases of interaction or low argen
height situations. There will be a number in taege of +/- 15 displayed in the upper right of itk
display indicating the offset value. This is a glbldjustment to all bands and is based on a peofen
frequency. The number is for reference only andsdmt scale directly. When making this adjustment i
is possible to move off the best performance psindome experimenting may be necessadjust-
ment using this feature affect all frequencies proprtionately. True for all options, the changes made
in this menu will be saved when the controller poiseswitched off or after about 3 minutes the calnt
ler will do an automatic save.

Options Menu Button Function

1 2 3 4 5 6 UP /DN
Driven Element | Driven Element 6m Passive 40m-30m Always Transceiver Frequency
Offset Offset Enable / Or ON Interface Offset +/-
(-) (+) Disable 80m Caoil Tracking On/Off
Setup Mode:

The setup mode is the mode you use when you wast ti@p or change certain features of the controlle
When you first enter setup, the screen will say 8ddey to Exit , Up / Dn to Scroll”. “Mode key &xit”
means that the mode button operates as normalanidecused to switch modes at any time. “Up tdDn
scroll” means that if you press either the up butiothe down button, the controller will scrolfdkigh the
setup menu. Once you get to the desired menuprass the select button to “enter” that menu itelfach
function in the setup mode is explained in detaitlee following pages.
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Test Motor:

Test Motors

The “Test Motor” function i®nly used during the installation of thef Up Dn to  SCROLL
antenna. It provides for testing the control catileng before final
assembly and raising the antenna. If you arengisie antenna with the control cable attacheslat i
good way to check that you have connected all@etement cables correctly.

If you are not going to connect the control cablerad test it on the ground_make sureyou have the
element control cables positively identified and wemarked (DIR2, DVR, REF etE. If you get

the elements mixed up on the terminal block youi gét very confusing results such as, high SWR, low
performance, etc. Mark the cables coming from edeiment box with colored electrical tape or a felt
pen. Mark them before you tape them along the hadsvery easy to get two parallel wires mixed u
Now when you are on the tower it will be easy tentify each element control cable positively.

For the MonstIR only DO NOT use the Test Motar unlegsu have the first two sections completed
and attached on each of the three large (70’) eletmeusings[DIR2 DVR REW because approxi-
mately 20’ of copper will be feed out of each siddis will allow you to see the copper tape justl
out of the 3/4” CPVC liner tube.

When performing the Test MotBlONE of the 18’ telescoping poles should be installethia point or
you won't see the tape extend out approximatelipd”. This test allows you to verify that each-el
ment is indeed the one the controller thinks &@nd that it is wired correctly (not running backds

If their is copper sticking out at the end of tegtany element, the motor for that element is wired
wrong. The stepper motors will run backwards ifi yovap the wires on either one of the motor wind-
ings.

Before connecting the 25 pin connector on the cbeable, to the controller, plug in the controberd
turn it on. The screen should read "Ham Mode EleitsiHome If it does notrun the “Retract Ele-
ments” function (Reference this manual). The scr@éinndicate that it is homing the elements aird f
ish with “Ham Mode Elements Horhdt is now safe to connect the 25 pin connectottte control ca-
ble to the controller.

Warning: Do NOT select any of the band buttons at this tifdéithout the 18’ poles installed, if any
of the band buttons are selected, the copper tdpbeome out of all the element housings
onto the ground. This could result in damage ¢odbpper tape requiring factory repair.

Check to see if there is any copper tape stickingpbany of the element housings. If there ispasp
sticking out run the “Calibrate” function and thidl bring the tape home (Reference this manual).

When you select “Test Motor” the screen will appasshown: DR2 DR1 DVR REF
Up Dn to SCROLL

“REF ” will be flashing indicating that the reflestcan be tested by

simply pressing the select key. An asterisk bain flashing in the

lower right hand corner and the controller willdegut about four inches of copper out each sidbef

20m element housing and 17 feet on the MonstIR &hésn Pressing the up/down arrows will cause

each of the elements to flash in turn, to testexifip element simply press “select” when the dasbir

element is flashing. Verify that the element isha right location and the copper tape is extendin
properly. To exit the test press the “Mode” button.
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Restoring the Factory Default Antenna Lengths

Factory DEFAULT

When you use create modify to edit a band (say 2@mmal direction)j Current ? Yes No
and save the results, the factory default lengtihfat band in the nor-
mal direction is replaced with the new values. siitommand is used to

clear the saved antenna back to the factory dsefa&ibr more information on creating or modifying a
tennas, refer to the creating and modifying anterse&tion and the saving antennas to memory seution
this manual. You can restore the factory defaulefspecific saved memory or you can completely re
store all of the factory defaults at once.

If you want to restore the factory default onrayle saved memory, you must first go to that fiesry
and direction or the saved band button in geneegliency mode. Enter the setup mode and select
“Factory Defaults” when the controller displays ‘1@nt ?” Press Up or Dn until “Yes” is flashing the
press select. Multiple master antennas are negdsseause the boom length looks longlexctrically as
you go up in frequency. We have judiciously brokige frequencies up and modeled a unique antenna
for each range. This and a smart software algordaiow an optimal antenna at every frequency witho
having to model hundreds of antennas. If you eraatantenna anywhere within the frequency range of
master antenna the new antenna will be scaledebgdftware algorithm so you have an antenna wih th
same performance characteristiezoughout that range. To ensure the absolute best perfarenarthe
ham bands (any master segment where a ham bangpaeumodeled the master antenna at a frequency
near the center of each ham band. So if youtseging a model and create the new antenna near the
center of the frequency range, that antenna walh the replicated throughout the entire segment.

For example: Let’s say you had replaced the normal directionteraentenna for 20M with a new an-
tenna length you modeled for maximum gain. Now laue decided that you want the gain / FB combi-
nation of the factory default back. To restorefdmory default for this example set the contraiéenor-
mal direction and the frequenaypywherein the 20m band. Leave the antenna at this posiéind pro-
ceed to the “factory default” menu in the setup moéinter the setup mode then press the Up or Bn bu
ton until “Factory DEFAULT Current? Yes No” isgfilayed. Now press either Up or Dn until “Yes” is
flashing then press the seleq
key. The factory defaults ar
now set for the 14.000 MHz
segment in theormal Direc-
tion only. If you want to re-
storeall the memories (saveq(
antennas) including the gen-
eral mode band buttons at
once you will do as before b
select “No” when the
“Current ?” is displayed.
Now the controller will dis-
play “All Ant ?” with “No”
blinking. If you press select
with “Yes” blinking all saved
antennas will be reset to the
factory defaults. If you presy
select with “No” flashing youj
will return to the setup menu
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Transceiver Interface (Optional)

Note: For retrofit installation information referen8gpendix D

This menu item is used if you have purchased thiermgd transceiver interface. To use the transrdiv-
terface, you need to have a rig that has computerfacing capability. Rigs with these options evpri-
marily manufactured from 1990 on. When enableel ttAnsceiver interface on the SteppIR controliér w
“listen” to your rig through its computer port, anill automatically re-adjust every 50 KHz as yomé
through the bands.

If you have the transceiver interface option (2Ri® connectors on the rear of the controller), wilalso
need an optional interface cable for your spec§jcwhich has a 9 pin d-sub connector on one katl t
hooks up to the “Data In” port on the back of thatcoller. The other end will go to your rigs irfeee.
There is a second 9 pin D-sub connector below thiest called “data out”, this connector is used in
the event you stack two StepplIR Yagi antennas - @lows the two controllers to communicate with
each other, so that when you change frequencies one of the controllers, the other will follow, or f
you want to connect your StepplR directly to a PC.

Note: We can also supply an optional “Y” cable thédves the user to run a logging program concur-
rently with the StepplIR controller. (Not requiried ICOM radios)

When you first enter setup mode, you will see “Madg to exit, Up / Dn to SCROLL” on the LCD
screen. Press the up button until you see “Travesc8etup, Up / Dn to scroll”. To enter, press select
button. A new screen will appear saying “Baud kElodone” with DONE flashing.

The baud rate is the speed in which informatioexishanged between the StepplIR controller and ysour r
dio. This setting must be the same as the sattiggur radio, or the interface will not functionTo set

the baud rate, press the up or down arrow until BAtJflashing, and then press the select buttoou Y
can then use the up or down arrows to adjust tprber setting. If you are not sure what thisirsgts,
refer to the users manual for your radio. Whenpitoper baud rate is showing, press the seleabitutt
BAUD will now be flashing again.

Now you will want to set up the mode for the ratyipe you will be using. Press the up or down arow
til MODE is flashing and then press the selectdsuttNow you can use the up or down arrow to scroll
through until the proper mode selection is visibRress the select button, and MODE will be flaghin
again. (To save refer to Saving Settings belo@)sure you set your transceiver up according to §@u
dio manual to broadcast frequency data.

Note: =>When done the controller power switch must be dyolé then back on for the new settings to
take effect.

=> COM radios require CI-V transceive mode enabled

To use the transceiver interface you must put émeroller into “General Frequency” mode. When you
tune your rig the StepplIR controller will now autatisally re-adjust every 50 KHz. To disable auttma
tracking simply select the “Amateur” mode to hauk ¢ontrol of the antenna. The controller will bet to
the same frequency it was at when you exited GeRegguency Mode. It is also possible to disable
tracking by using the “Options Menu”.
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Saving Settings

To save desired settings, use the up or down arrailvDONE is flashing , then press the selectdoutt
The controller will ask you if you want to save dkesettings, and NO will be flashing. If yda notwant
to save your changes, press the select button WRllés flashing. If youwlo want to save them, press se-
lect while YES is flashingYOU MUST NOW TURN THE STEPPIR CONTROLLER OFF AND
THEN TURN THE CONTROLLER BACK ON AGAIN BEFORE THE S ETUP WILL TAKE

PLACE. Once this is done, press the mode button undil‘/General Frequency” LED is lit, and then
press select within 2-1/2 seconds. When you taoe §g, the StepplR controller should now automati
cally re-adjust every 50 KHz.

Using the StepplR controller with your logging program

Please refer to the transceiver interface operaienmore detailed information.

Toni Linden - OH2UA Sets records with StepplIR
(Photo Courtesy of Martti Laine OH2BH)
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Creating and Modifying Antennas

The factory default antennas that are programmedyiwur controller have been modeled and fieldetést

to provide very good gain, without sacrificing tinent to rear performance. The create, modify mainu
lows you to change the length of any of the Stepgd#nents for each master antenna segment. You can
use this feature to try out your own antenna designto “tune out” potential objects that are dagisin-
teraction or SWR problems with your antenna.

The driven element can be changed up to +/- B%nigth to obtain a better match with no apprdeiab
change in gain or front to back performanceif sbalways besto just tune the driven element to correct
SWR problems. This feature is especially goodtiose of you who experiment with modeling programs
such as EZ-NEC or YO PRO.

When you have finished changing the respectivetlenyggou can save the new antenna to memory, over-
riding the factory default antenna for any givemhaand or frequency rang#.at any point you want to
restore the factory default antennas, you can diygming to the “Factory Default” menu in setupieth
allows you to easily restore either a single hamdbar specific frequency range, or all of themhat same
time if desired.

Computer modeling has dramatically simplified angedesign. With this technology (many modeling
programs are available on the internet) the avenagecan create his/her own antennas and have a ver
accurate idea as to what kind of performance teexpeforehe antenna is built.

While the availability of antenna modeling softwéigs been a giant leap forward in antenna design to
fully exploit it you need to be able to modify thlements length with the antenna mounted in itsaspe
tional position. We are able to change the elemlentgth in the air while on an antenna range anerde
mine very closely our electrical element lengththé€ds must just estimate it, thus leading to lbas bpti-
mum performance. With the SteppIR adjustable aratewe have advanced antenna design technology
one step further - now you can modat build as many different antennas you want,awitlever leaving
your ham shack!

Remember, however, modeling programs output thetredal length of the element - not the physical
length. Our controller indicates the physiteaigth, the electrical length is from 2% -3.5%dendue to
the conductor diameter (our strip is equal to rR&liameter tube) mounting hardware and dieletiad-
ing due to the telescoping fiberglass poles. Vdeelthis data accounted for and programmed intéaite
tory default antennas.

When you select Create Modify Antennas the scramppear as shown] DIR DVR REF DONE
Up Dn to SCROLL




STEPPIR™ ANTENNAS—OPERATION 14

The 4 element antennas have two directors, but yowill only see one of them on the LCD screen at
any given time. The first Director is labeled Diret 1, the second Direct 2 (See the installation man
ual to determine the location of each on the antem). To adjust the length of director 2, you simply

press the 180 degree button, and it will toggle b&aand forth between the two directors, showing ei-
ther Direct 1 or Direct 2 on the screen

Note: The 2 element and 3 element controllers will @splay Direct 2 even though they have only one
director (Direct 1). Make sure you select the ecirone. We did this to make our software com-
patible across our entire product line.

DIR= Director
DVR= Driven
REF = Reflector

For example, select DIR2 using the 180 button, DNRPnow be flashing, with the current length shrow
on the second line. To change this length, presselect button and the display will say Up/Dadgust,
which means use the up or down arrows to adjudetigth of the director to your desired lengthdiin
vidual clicks will change the length approximatdlyl” at a time, and if you hold the button dowfteaa
few seconds the controller will ramp up to adjustlanch increments. The elements are changimgah
time, so you will see the SWR change as you atligselement. Once you have reached the desired
length, press the select button. DIR will be flaghagain, with the new length shown on the sedored
of the LCD screen. If you want to adjust any dioéthe element lengths, you will need to pressup or
down arrow until the element of choice is “flasHingnd then press the select button.

To change the other element lengths, use the dpvwn arrow until the respective element is “flagfiin
and repeat the above procedure. When you aréédimaking adjustments, press the up or down arrow
until DONE is flashing again, and press the sdbetton. The screen will read “SAVE? YES NO, with
NO flashing. Use the up or down button to makepitoper choice (“YES” or “NO”) and press the select
button. If you selected “YES”, the new lengthslw# saved into memory for the ham band or frequenc
range you are currently on. After saving your raaenna the controller will scale it and use ibtlgh-

out the entire ham band or frequency range youeulgtin. If you create a new antenna or modify th
factory default antenna in any of the range segsniinat controller will then scale that antenna trmut
the selected frequency range and only the seleategk. Creating and modifying an antenna anywtiere
is best to chose a frequency near the bottom afatihge) in a frequency range will change the entire
range.

You can create the antenna at any frequency wili@riam band or general frequency segment, bouif y
want the very best results model the new antenttzeimiddle of the band or frequency segment ahd se
the controller to that frequentgefore creating the antenna. The frequency coverageerahgach of our
antennas is broken up into numerous blocks for daelstion (normal, 180 degree, and bi-directional)
each covered by a different antenna model (Seet#dstenna Frequency Range Chart”). Using the
create antenna mode you can modify and save atmg ahaster antennaggble 3). The frequency range
is identical for the all three direction modesiod tintenna (normal, 180 degrees, and bi-direcjioial

you select “NO”, no changes will be made, your angesegment will be just as it was before.
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Note: Changing the lengths of the antenna segmené whinormal” direction will notchange the an-
tenna lengths in the bi-directional or 180 degrieection, as they are completely different anten-
nas, independent of the “normal” direction segmdrd.change these antennas, you must be in
the respective “direction”, and follow the abovegedures.

Remember, if you ever need to restore the factefsudts, this can be easily accomplished. Refer
to the “Factory Default” instructions for more imfoation.

6.95-7.85 7.85-8.85 8.85-10.0 10.0-11.3

11.3-125 12.5-13.95 13.05-15.8 15.8 - 18.05
17.85 - 20.80 20.80 - 24.85 24.60 - 27.50 27.50 - 29.00
29.00 - 34.5 34.5-41.00 41.00 - 49.50 49.50 - 51.00

Table 3 51.0-54.0

Note: 40m - 6m and 20m - 6m antennas have identiegUEncy range segments except the 40m mod-
els have the additional coverage from 6.95 MHz.983MHz. The antennas will function satis-
factorily 100 KHz to as much as 300 KHz below theeést frequency range. Eventually SWR,
gain and the Front to Back ratio will deteriorate.

34-35 6.9-9.9 20.9-24.9 34.9 - 49

3.5-3.6 9.9-13.9 26.9 - 27.9 49 - 49.5

3.6-3.75 13.9-17.9 27.9-349 49.5 - 50.9

3.75-5.2 17 -20.9

52-6.9

Table 3
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Calibrating the Antenna

Calibrating the antenna ensures that the elemegtHte are exactly what the controller display shgy
are. Usually, the only way the antenna can gebbadlibration is if the power is interrupted betcable

is somehow disconnected while the antenna is chgrigngth. The controller does not‘know” where

the antenna is adjusted to unless you start at a knvn place. The antenna housing sent to you has
each element retracted inside to “Home”, and thetrober is set to “Elements Home”. If you power u
the controller and it says “Elements Home”, and gonnect the antenna control cable with the elesnent
physically retracted, you are calibrated and raadyo!

If you need to calibrate, it is a simple, two cligeration. When you select calibrate, the antevithae-
tract all of the elements, and the stepper mottrcantinue to over-step for up to 50 seconds dfter
elements have retracted. In doing this, the cteatris making sure that there is not a shadow ababt
that each element is fully retracted, and backédknown starting point. When calibrating, youl wiéar
a buzzing noise for as much as 50 seconds, thizrreal. When calibration is finished, the antewila
go to the last frequency you were on before yoriesiahe calibration process. The entire procaissst
less than a minute.

Note: Whenever your antenna is not acting as it shouldve highly recommend that you use the
calibrate function before exploring other potentialproblems. Always calibrate when in
doubt - it is easy, and doesn't hurt a thing! It doesi’matter what frequency you are on
when you calibrate, when complete the antenna is ldarated at all frequencies.

To perform a calibrate select that mode in thegsetanus, the screer§ Calibrate  YES NO
will look like this: Up Dn to SCROLL

“NO” will be flashing. To calibrate the antennaegs the up or down button until “YES” is flashirad
then press the select button. The screen will say/Calibrate” with the second line saying “Homing
Elements”. You will notice that the asterisk vial flashing the entire time the antenna is calibgat
When the controller is done calibrating the antetima LCD screen will then display the last anteseg:
ment you were on when you started the calibratrocgss. When the asterisk quits flashing, therobnt
ler leaves the calibrate mode and returns to theéenyou were in - you are ready to go!

Retracting the Elements

If you ever plan on taking your antenna down, yollifisst need to retract the elements. In addifid

you want to protect your antenna during periodsasf-use, or during lightning storms or harsh winter
conditions, you can use the retract element fedturihis as well. Don’t confuse “retracting” with
“calibration”. Doing a calibrate guarantees thengnt is brought home and then extended from a know
start point. Retracting assumes the proper amafuape is extended and simply reels that mucb in t
home position and leaves We recommend retracting the elements during lightmg storms, this
greatly reduces the conductive area of the antennaatform. In ice storms retracting the elements
greatly reduces the potential for loss in case of @tastrophic failure. When you retract the elements,
the copper beryllium conductive strip is “safe @odnd” inside the antenna housing, leaving only the
telescoping fiberglass poles extended. These poéesasy to replace so even if you damage the tele
scoping fiberglass support elements (pole), thet madaable part of the antenna should be safe!
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To select the home Elements” command in the SeteipuMhe Home Now? YES NO
screen will appear as shown with “NO” flashing. Up Dn to SCROLL

The controller is asking you if you want to send #lements “home”, which means retracting the ele-
ments inside the antenna housing. To retractritenaa, press the up or down button once, and YES
will start flashing. Press the select button,dlsplay will say “Home Now? / Homing Elements”.

The asterisk will be flashing, this means thatahtenna is retracting, when the asterisk disapptees
new message will read “Ham Mode Elements Home”urYamtenna is now safely inside the antenna
housings. When you want to put the antenna badkeair, simply press the antenna segment you de-
sire, and the controller will adjust to that segimen

Normal, 180 Degree and Bi-Directional Function

The 180 degree mode feature is one of the mostimoamong SteppIR users. The 180 degree mode
allows you to electrically “rotate” the antenna IBfhrees from your current “normal’ direction beam
heading. This is done by simply pressing a buthma, in 2-1/2 seconds (quicker on higher frequen-
cies, longer on lower) the transformation is cortglerhe existing reflector becomes a director and
the director becomes a reflector, and you now laasempletely different antenna in the exact opposit
direction. With the two element Yagi, the diredi@comes a reflector. In addition to greatly rexdigic
your rotator use, many StepplR users report tleall80 degree function is an excellent tool for shor
path / long path operation, or for picking up tektsive multiplier in the heat of a contest! AeIR,
we think the best use for this function is whenwaat to show off the great front to back performanc
of the antenna!

The bi-directional function operates in a similaarmer, except when enabled, you are now operating
with gain in opposite directions. You will havepapximately 2 db less gain than normal but now you
have gain in both the forward and reverse directithis feature can be very handy for those who are
involved with net operation or ham contests whearimg (or sending) signals from two directions can
give you an advantage.

The direction button is located to the right of L&D display. The button is a 3 way toggle, magni
that each time you press the button it will movéh next position. Whemo LED’s are lit, this

means you are in the forward, or “normal” operatiivgction. If the 180° LED is lit, the directiai

the antenna is now 180 degrees from normal, oexhet opposite direction of where you were pointed
at before. If the Bi-Dir LED is lit, you now argperating with gain in both directioBe aware the

power on LED is easy to confuse with the Bi-direatinal LED.

Saving Antennas to Memory

In addition to creating or modifying antennas, yam also save specific frequencies that you may
want to access repeatedly. You can save up tfiédetit frequencies and access them in the general
frequency mode. For example, if you wanted to $&V&V on 15.000 MHz into memory so that you
could access it quickly, you would first go to geidrequency mode, and press the “select” button.
From there, you could either hold either the udaw~n arrow until you reached WWV at 15.000, or
you could press one of the band buttons to getlaae to the destination frequency and then use the
up or down arrow to dial it in the rest of the wayhis brings up an important point for manualy o
erating in the general frequency mode.



STEPPIR™ ANTENNAS—OPERATION 18

In the general frequency mode, there are a totaldifferent memories. Each individual band button
has 3 memories - a memory for the forward dire¢ttomemory for the 180 degree direction, and a
third memory for the bi-directional mode (Remembleese are all separate antennas, independent of
each other).

You can replace the factory default frequency aithew frequency at any of six band buttons. We
will use our example of WWV at 15.000 MHz to expldhe procedure.

While in general frequency mode, set the contréiénormal” direction and tune the controller to
15.000 MHz as explained above. In this case, wegaing to save the new frequency on the 20m but-
ton.

Press the 20m button and hold it down for a fevosds. The LED will start to flash. Let up on the
20m button, and then immediately press it agairl5000 MHz antenna is now saved under the 20m
“normal” direction button. Next select the 18@cke mode and repeat the above procedure. Finally
select Bi-directional mode and repeat again. Uf gon’t change the frequency to 15.000 MHz in the
180 degree and Bi-directional modes the contr@liérevert to the factory default frequency, or to

the last saved frequency when you try to use eitioate.
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Appendix A:

StepplR Performance

StepplIR antennas are developed by first modeliagititenna using YO-PRO and EZ-NEC. We cre-
ated antennas that had maximum gain and fron&to re

The antennas that reside in our controllers meraog\all optimized for gain and front to rear withaa
diation resistance of approximately 22 ohms (16 ®tmr80 ohms is considered ideal for real world
yagis). The modeling also takes into account tienging_electricaboom length as frequency changes.
When the 180 degree function is enabled, a new ageated that takes into account the change in
element spacing and in the case of 4 element adeasreating a two reflector antenna to get maximum
use of all elements . The result is slightly diéfa gain and front to rear specifications.

We then go to the antenna range and correlate doeled antenna to the real world. In other words,
we determine as closely as possible the eleciaogth of the elements. We are very close to thd-m
eled antennas, but it is virtually impossible tb ¢eser than a few tenths of a dB on gain andra¢ve
dB on front to rear.

There are three factors that make our antennas outanding performers:
1. They are tuned to a specific frequency for imaxn gain and front to rear — without the com-
promise in performance that tuning for bandwidthsess.
2. They are very efficient antennas with highdugtivity conductors, a highly efficient matching
system (99% plus) and low dielectric losses.
3. There are no inactive elements, traps or titegaling to reduce antenna performance.

Fixed Element Spacing and the SteppIR Yagi

First of all, there really is no "ideal” boom lehdbr a Yagi. To get maximum gain the boom of &¢hr
element beam should be right around .4 wavelergtitgs This would allow a free space gain of 9.7
dBi, however the front to back ratio is compromisedround 11 dB. If the boom is made shorter,

say .25 wavelengths, the front to back can begtsds 25 dB, but now the maximum gain is about 8.0
dBi. Shorter booms also limit the bandwidth, whishvhy right around .3 wavelengths is considered
the best compromise for gain, front to back andliaadith for a fixed element length yagi. It turngo
that being able to tune the elements far outwelgiisg able to choose boom length. We chose 16 feet
for our three element boom length which equate23avavelength on 20 meters and .46 wavelength on
10 meters, because very good Yagi’'s can be matihaimange of boom length if you can adjust the
element lengths. This compromise works out very bexause 10m is a large band and F/B isn’t as
important so you get excellent gain with still veigceptable F/B. When bandwidth is of no concern t
you (as it is with our antenna), you can constau¥tagi that is the very best compromise on thatlban
and then track that performance over the eii@med. It is this ability to move the performanealk that
makes the StepplIR actually outperform a mono-baoder an entire band — even when the boom
length isn’t what is classically considered "ide&e&ar in mind that a Yagi rarely has maximum gain
and maximum front to back at the same time, soalways a compromise between gain and front to
back. This is the same philosophy we use on alofyagi antennas to give you the most performance
available for a given boom length. With an adjbantenna you can choose which parameter is
important to you in a given situation. For exampta) might want to have a pile-up buster saved in
memory, that gets you that extra .5 — 1.0 dB af gaithe expense of front to back and SWR — when
you are going after that rare DX!
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RF Power Transmission with the StepplR Yaqi

The RF power is transferred by brushes that has@ntact points on each element that results ima ve
low impedance connection that is kept clean byirtherent wiping action. The brush contact is .08 in
thick and has proven to last over 2 million bandrafes. The copper beryllium tape is .545 inchds w
and presents a very low RF impedance. The tyaloih we are using can handle tremendous amounts
of power for their size because there is almodtwnoin the core and they are 99% efficient. That
coupled with the fact that our antenna is alwaye &try low VSWR means the balun will handle much
more than the 3000 watt rating, how much more wetdmow. Jerry Sevicks book "Transmission
Transformers" (available from ARRL) has a chap@hmgp. 11) that discusses the power handling ability
of ferrite core transformers.

WARNING:  WHEN OPERATING WITH MORE THAN 200 WATTS, DO NOT TRANSMIT

WHILE THE ANTENNA IS CHANGING BANDS. A MISMATCH AT ELE-
VATED WATTAGES MAY CAUSE DAMAGE TO THE DRIVEN ELEME  NT.

Balun / Matching System

The SteppIR has a matching system that is inclid#te 2 element, 3 element, 4 element and MonstIR
Yagi (a balun is available as an option on theldp Our antenna designs are all close to 22 atral
frequencies, so we needed a broadband matchirgnsyisat would transform 22 ohm to 50 ohm. We
found an excellent one designed by Jerry Seviek,ighdescribed in his book “Building and Using
Baluns and Ununs”.

Our matching network is a transmission line tramsfer that is wound on a 2.25 inch OD ferrite core
that operates with very little internal flux, thakowing it to function at very high power level$he
transformer includes a 22 ohm to 50 ohm unun dmalin wound with custom made, high power, 25
ohm coax for superior balun operation. Jerry lsp®esed these transformers for years as an ovedook
but excellent way to match a Yagi, he would propdia proud to know they are being used in a com-
mercial Yagi. This matching network does not regigompressing or stretching a coil, or separating
wires to get a good match — something that caflydasibumped out of adjustment by birds or installa
tion crews.

/ Balun
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Appendix B:

The Most Common Problems
(Read this First!)

The antenna is out of calibration, perform thelralion as described in the manual.

The factory defaults have been inadvertently chdngeset factory defaults “all”. There are two
default modes, “all” and “current”. “Current” ontesets the band segment you are currently on.
The control cable is miss-wired.

Interaction between power lines, other antennaglmeofs, house wiring, gutters, etc, and the an-
tenna.

The automatic tuner is enabled on your rig, yaugdir or your external tuner that is in line.

Your antenna selector is on the wrong antenna kdieccoax cable at the shack end with an ohm
meter, it should read very close to a dead short.

Your rig is in the split mode and worse case, tiifferent band!

A low pass filter is in line and 6 meters has Veigh SWR.

Your in-line linear has a transmit / receive swisdme of which may be poorly designed or
faulty. This can make the SWR give incorrect higleadings. Remove as many things in-line on
the coax as possible so you get a more accurate I8 g.

Low cost SWR meters, especially those built inem$ceivers, can give incorrect readings, both
higher and lower than reality. They also can [@sulrally affected by the length of the coax line.
Removing a few feet of line can cause drastic diffees in the reading ranging from 10% to as
much as 100% ! Directional couplers such as the Batt meter or antenna analyzers are much
more reliable. Make sure you really have a prolbefiore you hit the panic button.

Blown driver board from shorting any of the wiresthe control cable with power plugged into the
controller. Even with the power button pushed™tifife cable is energized.

Broken or damaged control cable or connector. C3d#e Problems section.

Bad coax or coax connector. We have seen badthatan analyzer said was good. Substitution
IS the sure way.

Damaged driver board is pulling power supply vaitaigwn causing the microprocessor to mal-
function. Check to see if the green LED is litpower supply

Ground the controller, this prevents crashes of the microprocessor emddes a path for static
discharge.

The rubber plugs that were installed in the telpsappoles for shipping and handling purposes
were not removed.

PL-259 was not tightened with PLIERSD0 NOTtrust your fingers — This is a common problem
Miss-wire causing the stepper motor on one or retements to run backwards
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GENERAL.:

Be aware that just because the controller dis@sg an element is a certain length there is noaguar
tee that it is, the motor could be running backwatde to a miswire, the element could have mechani-
cal problems, or a broken wire in the control cgbile motor will run with only one winding driven i
some cases) or a faulty driver boaiiche controller runs open loop and has no way ofakng if the
element is really movingThe motors in the elements make thdesinct noises:

1. Avratcheting sound lasting 1 — 2 secondsestart and finish of the motor running. This is th
rpm ramp-up the stepper motors require and is norma

2. A smooth whirring sound indicating normal opesati

3. Aloud rattling sound that sounds like gedipgpsg indicates the stepper is stalling. Thisws
during the middle portion of a “calibrate” with teenooth running sound before and after it and is
normal. Any other time (even for brief durationsistnoise indicates unwanted stalling of the mo-
tor and should be investigated.

Check the resistance with an ohmmeter betweendtercconductor and ground of the coax con-
nected to the antenna, it should read nénms.

HIGH SWR:

Whenever the antenna has a problem you will mkslyliobserve higher than expected SWR. How-
ever, this is not always the case, as there arg siarations where the SWR looks good but one ele-
ment on the antenna may not be working at all.s Thivhat makes it so difficult to diagnose proldem
and why we emphasiuiilding and wiring the antenna carefully. In our experience an SWR of
1.4:1 or less is normal. In most cases the loB®¢R will not be at the same frequency as the best
performance. This is because we have optimizedribenna for performance first, SWR second.

If the problem is with the driven element the SWHR be very high (over 3:1 and as high as 10:1). If
the problem is with a passive element the SWRmnatlbe over about 3:1 no matter how far off the
passive element is.

INTERACTION PROBLEMS:

The most common reason for higher than expectstitied SWR is unexpected interactions. Usually
only one or two bands are affected but not alwaysthe antenna will probably have reasonable gain
and front to back. It is important to take goodesacso if you need to call us we can do a betteofo
helping you. Record the SWR on each band and @iasttion mode at least one place in the band,
this is a good idea anyway so you can assess #iih loé your antenna over time. Rotate the antenna
and look for changes in SWR greater than .2 otté®jndicates interaction if it changes very much.
The usual culprits are wire antennas, other neanbgnnas, gutters, power lines, house wiring, metal
lic guy wires, etc. If the SWR is not too high yoan “tune” it out by using the “Create, Modify”

mode to adjusbnly the driven elementfor best SWR and save it as described in the mamen’t
adjust the passive elements to improve SWR itdeirade the performance. Adjusting the driven ele-
ment won’t. Otherwise you will need to change ymstallation to reduce the interaction to an atcep
able level.
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CABLE PROBLEMS:

The control cable uses 4 wires per motor (one mateach element housing). Each motor has two
wires for each of its two motor windings. Thisttassumes the antenna is connected to one end of th
control cable and the measurements are taken abtpe connector that mates to the controller.uYo
need a ohmmeter capable of measuring 15 — 35 oliimsassonable resolution or at least one that
you can tell the difference between a dead shartl&ohms. Remove the 25-pin subD control cable
connector from the controller. Hold it so you leking at the pins with them pointing at you. &t

the connector so the row with 13 pins is on topy tiee upper left-hand pin is pin 1. You should read
between about 18 ohms to 30 ohms depending on leadgth between the pins listed below. (100’ is

about 23 ohms)

The Dipole: (has a driven only)

Pin Numbers

Driven

The 2 Elementinas a driven & director)

Pin Numbers
Driven 1-2
3-4

Director 5-
7

20 ohms
20 ohms

(approximately)

20 ohms
20 ohms

20 ohms
20 ohms

(approximately)

The 3 Elementzhas a driven, director & reflector)

Pin Numbers

Driven 1-2
3-4
Director 5-6
7-8
Reflector 9-10
11-12

20 ohms
20 ohms

20 ohms
20 ohms

20 ohms
20 ohms

(approximately)
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The 4 Element & MonstIR(each have a driven, director 1, director 2 & reife)

Pin Numbers

Driven 1-2 20 ohms__(_‘approximatdiynger cables add )
3-4 20 ohms ( moregsice to this reading, )
alfout 2 ohms per hundred feet )
Director1 5-6 20 ohms
7-8 20 ohms
Reflector 9-10 20 ohms
11-12 20 ohms
Director 2 14 -15 20 ohms
16 - 17 20 ohms

Next make sure there is an opgrcuit between the following pins. (Any readilegs than 100 K
ohms is bad)
Connector case_tany pin

pin 1 to any pin except pin 2
pin 3 _to any pin except pin 4
pin 5 to any pin except pin 6
pin 7 _to any pin except pin 8
pin 9 _to any pin except pin 10
pin 11 to any pin except pin 12
pin 14 to any pin except pin 15
pin 16 to any pin except pin 17
pin 13 is NOT used

If your antenna passes this tegsloes notmean it is wired correctly. You could still hawgapped

two elements or even wired the whole thing backwdsthrted at the wrong end of the terminal strip)
and it will still measure correctly because eadameztor pair has a motor winding connected toftt bu
it is the wrong one. This test just takes youheniext step of trying to determine if the anteisna
wired correctly and then finally determining if telements are physically moving. This is an open
loop system and the controller has no way of kngvfithe elements are really moving when com-
manded to.

MISWIRED CABLE:

It can be a difficult to figure out what exactlyshlaeen miswired. Once you have determined it is
likely you have a miswire it is advisable to goarpthe tower and check the terminal wiring. Since
there are many combinations of incorrect wiringwi give just a few examples of common
miswires and the symptoms they cause.
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Two or More Elements are Swapped:
This is easy to do if you don’t mark the 4 conductbles before you tape them along the boom. The
SWR will usually be high on every band. Often bgieging the controller frequency, while keeping
the transmit frequency fixed, the SWR may go glaweat a higher or lower controller frequency. In
any case of SWR problems don’t be surprised iR is okay when you switch to the 180 degree
mode. If it isn’t good in the forward mode you bavproblem.

If you Suspect Elements are Swapped:
First try to identify which one is the driven elembe You can identify the driven element easily be-
cause it has a much greater effect on SWR thapabsives do. The driven element is also very easy
to identify by retracting all of the elements ahdn use “Create, Modify” to extend each elemenit ind
vidually until signals are heard in the receiv@bviously you will only hear signals when the dnve
element is extended. The best way to determitieipassives are switched is to point the antemna i
the normal mode at a station you know the locadioand then switch the antenna to 180-degree
mode, if he gets stronger you probably have swit¢he passives. If it seems like they are switched
you can use “Create, Modify” mode to “swap” thenadmts back by first recording what the controller
says each one should be and then go put the mflecigth into the director and vice-versa for dire
rector. If the antenna now works normally you hawapped the cables of the two passives and will
need to correct the wiring.

One or More Elements are not Moving:
If the driven is not moving you will have very hi@WR at all frequencies. However, it may have
stopped at some length and you might have good Sk{Rat one particular frequency. Set the con-
troller to 14.200 Mhz and monitor the SWR at thiatjiency. Next go into the “Create, Modify ”
mode and vary each element length and monitor YR $hile you do it (100 watts or less is okay)
and watch for dramatic changes (.5 SWR change pmaimi). When you adjust the driven element
driven you should be able to get an SWR of 5:1reatgr. Always return the element you have just
tested to its original length before testing thetrmme. The passive elements can only cause an SWR
of 3.5:1 maximum no matter what length you makenthé\djust the passive elements from minimum
length to maximum length and you should see at eeas change at some point. When the passive
element is near the length of the driven elemdetaction is the greatest and you should see w@ry n
ticeable change in SWR. You will find that Directbfon 4 element models) has much less of an af-
fect on the SWR because it is so far away frondtiheen element, but you should still see at leadt a
change in the SWR reading. A classic symptom effmassive element not moving is a high SWR in
the normal direction and a markedly better SWRh& 180 direction.

If any element does not affect the SWR the causaesof the following:
Bad or intermittent cable, check it again.
Damaged driver board in the controller

Mechanical problem with the element

Be aware that lightning or shorting the cable cartiglly disable a driver chip and it will stillnip
along moving the tape but you will see inconsis&WR when changing from band to band.
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Mechanical problems can range from an obstructidhé element, usually in the tip, such as pachiagerial
or in rare cases fiberglass bumps or imperfectiohie. check this by running a gage in the tip boteoin a
great while that doesn’t catch iDO NOT ever tape or block the end of the elementgi water can collect
and freezing can cause a blockage or trap the elemte The foam plug must be left in the tip so wind dnive
rain and bugs are kept out but the element cariheea

Stepper Motor Running Backwards:
A simple miss-wire can cause one or more elemeppst motors to run backwards. Simply swapping the
Black and Redvires orthe Green and White the 4 conductor cable will cause the motomuto backwards. [f
both pairs get swapped the motor will run normally.

Motor Runs: Motor Doesn't Run:
Q--==---- Black Q--=--=-~ Black
0-------- Red 0-------- Green
O-------- Green Normal O-------- Red Driver Board Damaged
Q-------~ White Q--=-==-~ White
0-------- Red
0-------- Black
0-------- Green Backwards
0-------- White
0-------- White
Q-------- Green
0-------- Red Backwards
0-------- Black
Q-------- Red
0-------- Black
0-------- White Normal
Q-------~ Green

If the driven is wired backwards, when you firstrsoand the antenna to go to a specific band thenltries to
go in (retract) and it can't so you hear no sigQatdess it is an S9 + ++ signal) and the SWR belvery high.

If you retract or go to a higher band the drivetl start going out and you will hear signals anddbaoise. The
SWR will probably be terrible but with a little irgenation you can see that you might hit some coatinn
where the SWR looks good, so this type of miss-waéne be very confusing.

The driven is the easiest to diagnose in this c®sessives are a little tougher. Run the elemantyant to test
all the way out then all the way in using the “Qeellodify” function and carefully look for a good\R. If a
director starts working at 4.5” or at very shoridéns you can be sure that motor is running baadsvar
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Apendix C:

The Most Common Problems
(Read this First!)

The antenna is out of calibration, perform thelralion as described in the manual.

The antenna length needs to be adjusted due ththegve ground or more radials added. Any
length of wire to the radial junction point addseditly to the antenna length. Keep the lead to 12”
or less.

The control cable is miss-wired.

Interaction between power lines, other antennatlmeofs, house wiring, gutters, etc, and the
antenna.

The automatic tuner is enabled on your rig, yaugdr or your external tuner is in line.

Elevated mounting is much trickier than ground nimgn Read the manual section that discusses
elevated mounting.

Your antenna selector is on the wrong antenna

Your rig is in the split mode and worse case, dlifferent band!

A low pass filter is in line and 6 meters has Veigh SWR.

Your in-line linear has a transmit / receive swisdme of which may be poorly designed or
faulty. This can make the SWR give incorrect higleardings. Remove as many things in-line on
the coax as possible so you get a more accurate IRt g.

Blown driver board from shorting the wires togetimethe control cable with power plugged into
the controller. Even with the power button pustat the cable is energized.

Low cost SWR meters, especially those built inem$ceivers, can give incorrect readings, both
higher and lower than reality. They also can [@stirally affected by the length of the coax line.
Removing a few feet of line can cause drastic iffees in the reading ranging from 10% to as
much as 100% ! Directional couplers such as the Batt meter or antenna analyzers are much
more reliable. Make sure you really have a prohlbefiore you hit the panic button.

Broken or damaged control cable or connector. C3d#e Problems section.

Bad coax or coax connector.

Damaged driver board is pulling power supply vatagwn causing the microprocessor to
malfunction. Check to see if green LED is lit awer supply

Ground the controller, this prevents crashes of the microprocessor emddes a path for static
discharge.

PL-259 was not tightened with pliers - (do thid jilee the yagi section)
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GENERAL:

Be aware that just because the controller displayays an element is a certain length there is no
guarantee that it is, the element could have mecheal problems, or a broken wire in the control
cable (the motor will run with only one winding driven in some cases) or a faulty driver board.

The controller runs open loop and has no way ofakng if the element is really movingrhe motors in
the elements make three distinct noises:

1. Aratcheting sound lasting 1 — 2 secondsestart and finish of the motor running, this is tamp-
up stepper motors require and is normal.

2. A smooth whirring sound indicating normal cyem.

3. Aloud rattling sound that sounds like gedipgsng indicates the stepper is stalling. Thisws
during the middle portion of a “calibrate” with teenooth running sound before and after it and is
normal. Any other time (even for brief durationsistnoise indicates unwanted stalling of the motor
and should be investigated.

Check the resistance with an ohmmeter betweenedhtercconductor and ground of the coax connected to
the antenna, it should read zero ohms.

High SWR:

Whenever the antenna has a problem you will mkshfiobserve higher than expected SWR. In our
experience an SWR of 1.5:1 or less is normal.

INTERACTION PROBLEMS:

The most common reason for higher than expectetliied SWR is objects in the near field. Usually
only one or two bands are affected but not alwalys important to take good notes so if you needall
us we can do a better job of helping you. RedoedIWR on each band at least one place in the band,
this is a good idea anyway so you can assess #iih loé your antenna over time. The usual culg@res
slopers, other nearby antennas, gutters, powes, lauise wiring, metallic guy wires, etc. You can
usually tune out high SWR by using the “Create, Mddnode to adjusbnly the driven elemenfor best
SWR and save it as described in the manual. Otkeryau will need to change your installation to
reduce the interaction to an acceptable level.

CABLE PROBLEMS:

The control cable uses 4 wires per motor (one mstor the element), 2 wires for each of the twaano
windings. This test assumes the antenna is cosméatone end of the control cable and the
measurements are taken at the 25-pin connectomiitais to the controller. You need a ohmmeter
capable of measuring 15 — 35 ohms with reasonabt@ution or at least one that you can tell the
difference between a dead short and 15 ohms. Rethe\25-pin subD control cable connector from the
controller. Hold it so you are looking at the puwish them pointing at you. Orient the conneciottse

row with 13 pins is on top, now the upper left-haoia is pin 1. You should read between about 18ohm
to 30 ohms (depends on cable length, 100’ is ab®oihms) between the pins listed below.
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Pin Numbers
Driver 1-2 20 ohms (approximately)
3-4 20 ohms

Next make sure there is an opgreuit (> 100 K ohms) between the following pins:

Connector case _tpins 1,2,3or4
Pins1-3

Antenna is off frequency:

It is hard to predict where the best length willdsethe vertical so it almost always requires some
adjustment to get the lowest SWR at the propeufaqgy. Set the Vertical to the same frequencyeas th
radio and use the Create modify mode to adjustitiver length for the best SWR, this will need ® b
done for each band.

The nature of the vertical is that if there is algpem with the motor housing or conductor stripiit

show up when you use the antenna on 40M. If thenawat is off frequency on 20M after going to 40M
and doing the setup mode calibrate or the home @rdmfix the problem on 20M the motor housing
needs service.

The connection wire to your radial system shouldéyat to 12" or less. The length of the wire adds
directly to the length of the antenna. This isagiroblem to tune out by adjusting the elemerdtleibut
it also affects the feed point impedance. Itks lising an offset feed point and if you allow legth of
the radial connection lead to get too long you wit be able to get a good match.

Element is not Moving:

If the element is not moving you will have very hi§WR at all frequencies. However, it may have
stopped at some length and you might have good Sk{Rat one particular frequency. Next go into the
“Create, Modify” mode and vary the element lengtd anonitor the SWR while you do it (100 watts or
less is okay) and watch for dramatic changes (.R$WaAnge, minimum). When you adjust the driven
element you should be able to get an SWR of 2léssr.

If adjusting the element does not affect the SWRdhwse is one of the following:

Bad or intermittent cable, check it again.
Damaged driver board in the controller

Mechanical problem with the element

Be aware that lightning or shorting the cable cartiplly disable a driver chip and it will stillnip along
moving the tape but you will see inconsistent SWiemvchanging from band to band.

Mechanical problems can range from an obstruchdhe element, usually in the tip, such as pachiag
terial or in rare cases fiberglass bumps or imgédas. We check this by running a gage in thétip
once in a great while that doesn’t catch it.
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Apendix D:

Note: These instructions are only needed if you bouglddhal interface sepa-

rately. If it was purchased with the antenna it is ifedizht the factory.

Retract elements
Press 'Mode' button until you see 'Setup Mdsletu(p light will also come on)

Press 'Select’ button (within 4 seconds)

Press 'UP' or 'DN' button to scroll to 'Retraleinkents’
Press 'Select' button and 'Home Now ?' will @igpl
Press 'UP' or 'DN' button to select 'Yes' (flaghi

Press 'Select’ button and the elements will cefmait until the ** stops flashing)

Power off and unplug the controller

Remove the controller top covercture 1)
Remove four Phillips head screws (two on each side)
Remove the 2 jack screws from the 25 pin subD ocion€and 4 jack screws from the
(2) 9 pin subD connectors (if you have the intezfaption on your controller)

Lift the top cover off

Picture 1 Display Board

J4

Driver Board

Unplug the driver boargbicture 1) from the display board by pulling it to the rear
Ensure J4 is free of soldercture 1) by temporarily inserting the serial interface

board into J4 as seenkicture 2, then remove the interface.
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Picture 2 Serial Interface Board

Serial Interface Board Connectors

AN

Jack Screws

Picture 3 Driver Board Connectors

Using jack screwspicture 3):
Attach the serial interface board to the back c@vature 4) with 4 jack screws
Attach the driver board by inserting the pins frthra serial interface PCBP{cture 5)
Secure the driver board with its 2 jack screws th&25 pin subD connector
Tighten all the jack screws

This will properly align the connectors bef@@dering

Serial Interface Board Driver Board

Picture 4 : Serial Interface Board
Picture 5
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Solder J4 and trim pinsP{cture 6)
Important: Use care to ensure there are no solder “bridges” bettheeins

shorting them out

Solder connection between controller

board and serial interface boa\

Controller Board Picture 6

Remove the jack screws used to temporarily hold the baagpladeand remove
the driver board / interface board assembly.

Reassemble the controller taking care to ensure aleafghnectors are properly
aligned Picture 1 & Picture 3) and then the driver board is plugged back into

the display boardHicture 1). Tighten all screws and jack screws.

The controller will recognize that the skinéerface has been installed when the
power is connected. Use the controllers 'Setup' menu "Biaes&etup’ menu to select
the rig type and baud rate. Connect the serial intedaloke to the Data In connector
(upper connector) on the back of the controller. It isvesessary to have the controller

cable connected while setting up the controller. Itwdlk either way
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Note: Remember to cycle the power switch after makinghaages in the

transceiver setup menu.
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