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Abbreviations
EHT Element Housing Tube
EHU Element Housing Unit
EST Element Support Tube (pole)
FCC Flexible Connection Coupler (rupbe

EHT

EHU

FCC

EST

StepplR Antenna Information Web Sites (as of 4/09/0)
http://steppir.com/
http://groups.yahoo.com/group/steppir/
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StepplIR - Why Compromise?

The SteppIR antenna was originally conceived to solve the problem of covering the six ham
bands (20m, 17m, 15m, 12m, 10m and 6m) on one tower without the performance sacrifices
caused by interaction between all of the required antennas.

Yagis are available that cover 20 meters through 10 meters by using interlaced elements or
traps, but do so at the expense of significant performance reduction in gain and front to back
ratios. With the addition of the WARC bands on 17m and 12m, the use of interlaced elements
and traps has clearly been an exercise in diminishing returns.

Obviously, an antenna that is precisely adjustable in length while in the air would solve the fre-
guency problem, and in addition would have vastly improved performance over existing fixed
length yagis. The ability to tune the antenna to a specific frequency, without regard for band-
width, results in excellent gain and front to back at every frequency.

The StepplIR design was made possible by the convergence of determination and high tech
materials. The availability of new lightweight glass fiber composites, Teflon blended thermo-
plastics, high conductivity copper-beryllium and extremely reliable stepper motors has allowed
the StepplIR to be a commercially feasible product.

The current and future StepplIR products should produce the most potent single tower antenna
systems ever seen in Amateur Radio! We thank you for using our StepplR antenna for your
ham radio endeavors.

Warm Regards,
Mike Mertel

Michael (Mike) Mertel - K7IR
President
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StepplR_Design

Currently, most multi-band antennas use traps¢céig or interlaced elements as a means to cover se
eral frequency bands. All of these methods hawetbimg in common-they significantly compromise
performance. The StepplR™ antenna system iamawer to the problem. Resonant antennas must
be made a specific length to operate optimally givan frequency.

So, instead of trying to “trick” the antenna iniinking it is a different length, or simply addingpre
elements that may destructively interact, why ost ghange the antenna length? Optimal perform-
ance is then possible on all frequencies witlglatWeight, compact antenna. Also, since the 3&epp
can control the element lengths, a long boom isiretled to achieve near optimum gain and front to
back ratios on 20 - 10 meters.

Each antenna element consists of two spools otdlpper-beryllium tape conductor (.54” Wide

x .008” Thick) mounted in the element housing uriihe copper-beryllium tape is perforated to allow
a stepper motor to drive them simultaneously wittoskets. Stepper motors are well known for their
ability to index very accurately, thus giving vemecise control of each element length. In adadijtio
the motors are brushless and provide extremely lssryice life.

Copper-Beryllium Tape

The copper-beryllium tape is driven out into a bwllfiberglass elements support tube (see below),
forming an element of any desired length up tdith& of each specific antenna model (a verticasis
only one side). The fiberglass elements suppbedgifpoles) are telescoping, lightweight and very d
rable. When fully collapsed, each one measuresappately 48” in length. Depending on the
model, their may be additional extensions addeddease the overall element length.

The ability to completely retract the copper-beuyti antenna elements, coupled with the collapsible
fiberglass poles makes the entire system easys&ssemble and transport.

The antenna is connected to a micropraaessmsed controller (via 22 gauge conductor cable)
that offers numerous functions including dedicdtattons for each ham band, continuous
frequency selection from 40m to 6m (depending @ennttodel). There are also 17 ham and 6
non-ham band memories and you can select a 188Ctiin reversal* or bi-directional*
mode and it will adjust in just about 3 secondgdyi only).

Boom/rcI
Element Support Tube\ Copper Beryllium Tape

@ ] jg} ————————— e -

Stepper Drive Motor \
‘ \ Element Housing Unit
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Connect the wiring and secure to boom

WARNING: Make sure the 25-pin sub-D connector is not comtkt the controller if the 24 volt
power supply is energized and plugged into therolet. There are voltages present
on the control cable wires even when the poweobuth the controller has been
pushed to “off”. Shorting the control wires witbyer on them will destroy the driver
chips. Either unplug the 24 volt power supply @mcdnnect the 25-pin sub-D connector
before making any connections or cutting or spgjdime cable.

Also be aware that if you have more than 200’ oftad cable you must use our op-
tional 33 volt power supply. This will then allayp to 500’ of control cable with no
problems.

Be sureto connect the controller case to your station gdowsing the #8-32 lug on the back of the
controller. This is important for RFI immunity a&ll as lightning protection. If you are in a high
lightning area take the appropriate precautioresctintroller can be damaged by lightning. (it is be
yond the scope of this manual to cover all of theglexities of lightning protection, see some @& th
ARRL publications that address this) The surestgation is to disconnect the 25-pin sub-D connec-
tor and power supply, then move them well away fthencontroller.

The element housing will have an installed 4 pimdle plug socket attached to it to connect the con
trol cable and the antenna conneckigqre 1).

Control Cable Connector
Figure 1

Antenna Connector
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4-pin Weatherproof

Figure 3
4 Red Black |
3 Black T Red L2
2 . 3
| . White White .4

A Shield . 5
4-pin pinout view_ed
from the solder side Solder Drain to

I /& o\ 4 I [::: ’_\‘ E Connector Case
2 \N_Y 3 P u
A

ssemble over cable .
before soldering Male 25-Pin D-sub.

Control Cable Schematic

Figure 5

When the control cable and coax have been conngotedan tape the two cables together for the run
to your shack. Be sure to leave a proper loopetast to allow for the turning of the rotor.
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Prepare the Telescoping Fiberglass Element Suppofiubes (EST)

Locate:

Dark green fiberglass telescoping potegure 7) *
Two black rubber boots with clamps

Rolls of black electrical tape **

Rolls of black silicone self-curing tape *

Your tape measure

*  Dipole — 2 poles

** The quantity of tape provided wilepend 2
on the number of elements. Large rolls ar
20 ft, small rolls are 10 ft.

Electrical Tape Silicone Tape

Note: The steel reinforcing rings on the first twdegpsections provides extra strength in potential
high wind conditions.

The green fiberglass poles are all assembled isahree manner, and when extended, become element
support tubes (ESTSs) for the flat strip copper lliem elements themselves. The copper-beryllium
strips are shipped retracted inside their elemeunsing unit (EHU).

Repeat the following procedure for each telescopingole

Telescope a pole to full length by pulling eachtisecoutfirmly in a twisting motion until it is ex-
tended as far as possiblEach segment is tapered and should lock securely ptace when fully ex-
tended. Pole lengths may vary but, when fully extendedhgaale must be at leadt7 feet 8 inches
in length as measured from the butt end of the taotke tip Figure 7). Verify the length for each
pole beforeinstallation or wrapping the joints.

Figure 7 =

If a pole comes up a little short (1/2” to 1”) trgllapsing the & = : i
pole and starting over, this time aggressivelyK'jerach sec- f—j__;.:’*"“‘ < o |
tion out instead of twisting. The pole cannot bendged and : ‘

-

you may gain a minimum of 1/2” or more. If you kavouble®
.

collapsing the pole try carefully striking one esrila piece of
wood or other similar surface placed on the ground.
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Warning: Make sureto remove the black rubber plug from the basd@®cif each of the telescop-
ing element support tubes (poles). This is a shgppiug for handling convenience and
will seriously damage the copper-beryllium stripsl @rive mechanisms if not removed.

Check all four sections of each pole for packingquon or any other foreign object that
could interfere with the copper tape movement.

There are foam plugsglued in the small end of each of the dark greerlescoping
poles. These plugs allow the poles to breathe peawing the buildup of condensation
inside. Do_NOTremove, block, cover, plug, cap or in any way inbit air flow
through this foam plug filter.

Note: The telescoping element support tubes will nobalthe same length, this is not a probbesn
long as they are a minimum of 17°.8They are interchangeable and can be used ielany
ment position.

...'.;q_‘ji;‘,_—_i__:

Next wrap each joint on the fiberglass poles wlid &ll weather electrical tape, $agure 9. Each
joint should have at least the full width of thpezon both sides of the joint. Use common senghen
amount of tape or you will not have enough of tiiean tape used later to cover the electrical tape

Exception: On joints with reinforcing rings, the tape must twone further so it extends a minimum
of 3/4” beyond the metal ring and onto the fibesglaole.

Apply one complete wrap of electrical tape arouralftberglass tube as you begin, and then work
your way across the joint and back using half agerapsso that the entire area is seamlessly cov-
ered. Carefully stretch and smooth the tape with yougdinas you apply, and especially when you
change directions - this will help avoid ripplesidrave the tape lie as smoothly as possible. ét th
end of the run, cut the tape with a knife or saissmd press the end onto the pole. Then runtyanua
over the tape a couple of times to firm up the lapd
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Recommended Lengths for Silicone Tape Wrapping

7

A - I8in/46 cm
I e 3 _ |6 in/ 4] cm

A B C C - Ilin/28cm
Figure 13

Next, you will weatherproof and UV protect eachnjoiith the black self-curing silicone tape $eg-
ure 11 Itis important that you pre-cut the silicone tapeto the recommended lengths|If you do

so, you will have more than enough for each joRé&fer toFigure 13for proper lengths for each joint.
In the event you require more silicone wrap, Honep@ electrical department carries Model HTP-
1010 Gardner Bender Silicone Rubber Fusion Tap€; tiele: 032076560102; and Radio Shack and
Wall-Mart are authorized retailers for the brandbamy, Tommy Tape

IMPORTANT:  Per the manufactures specifications the silicone pe& has a shelf life of 12
months before it is used and should be stored in@ol dry environment. Silicone tape
will not stick to just any surface. It only bondsto itself. Be sure to remove all the
connector protector residue from your hands befordandling silicone tape, as that
residue will cause the silicone wrap not to adher® itself in places. Take care to keep
the silicone wrap free of dirt or debris. Also, ths tape MUST be cut. Do not tear it.
Wash your hands before completing the following stes.

Position the black silicone tape about 1/2” torilght of the black electrical tape and wrap onetay
continually stretching the silicone tape a minimoiri00 % its original lengthcompletely around the
pole so the tape fully overlaps itself. Then slpwtap the silicone tape to the left using halfrtesye
wraps, extending about 1/2” beyond the black elsdttape. When you reach the end, wrap one layer
completely around the pole so the tape fully oyerlself just as you did at the beginning of thapv

If you are stretching the tape correctly you wét @bout two layers of tape at each joint. As k&fo
carefully stretch and lay the tape down as smosthoasible. The final joint should look likégure

11

Important: After the silicone tape has been applid, be sure to rub each wrap with your hand
several times to ensure that it is flat and has adined to itself.
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Attach the Fiberglass Element Support Tubes to th&lement Housing Units

The butt ends of the green fiberglass poles may sleghtly in outside diameter. Some of them may
have been sanded, while others were not. Thesatdhe ends will be either natural, or blacke Th
difference in colors has no affect on performanide.not be concerned if they vary slightly in tight
ness when being installed on the EHUs. This isnabr All poles are tested at the factory prior to
shipping, however in the event the pole just wah%anding it is okay.

The EHTs on the EHUs have aluminum reinforcingsiatjached to provide extra strength in high
wind conditions Figure 15).

Locate the six rubber boots and repeat the follgyarocedure for each of the six fiberglass poles.

+ Place the narrow end of a rubber boot onto thedndtof an EST. Slide it about 6” out onto the
EST Figure 17).

Figure 15

Figure 19 Figure 21

« Insert the butt end of that EST into one of the Bldéf an EHU, as shown kigure 19. It is very
important to ensure that the butt end of the EST fimly bottoms out inside the EHT. Make
sure the EST is seated all the way into the EHRAenTpush the rubber boot firmly onto the EHT
until the hose clamp is past the aluminum ring aildclamp down onto the fiberglass EST. The
correct mounting position of the rubber boot isvghan Figure 21. It is imperative that the
stainless steel hose clamp be located so thatahgmn the outside of the rubber boot on the EHU
side of the connection is completely past the atwimi reinforcing ring. This ensures that the hose
clamp can grip onto the fiberglass and the rindjpvtvent the rubber boot from ever coming off.

« Firmly tighten both stainless steel hose clamps,@rer the EHT and the other over the EST.
Then test the connection by pulling and twistingTihere should be no slippage at the joints.

NOTE: You should re-tighten each clamp a secand t(at least 30 minutes after the first time you
tightened them) before raising the antenna todhett, to be sure that there has been no cold
flowing of the PVC material on the rubber boot.
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Dipole Installation

Attach antenna housing to a 1-3/4” mast (not idetl) using the 1-3/4” U-bolts and saddles.
(Figure 23, 35, 26 and27)

Figure 26

Dipole SWR Considerations

The impedance of a half wave horizontal dipole dégeon it's height above ground. In the frequency
range of 14 to 28 MHz, the typical height of an tgunaradio antenna is between 1/2 and 1 wavelength
above ground. At these heights the impedancehofiaontal 1/2 wave dipole is in the vicinity of 70

to 80 ohms. When the antenna is mounted at hejgbéder than 1/2 wavelength, it should exhibit an
SWR of less than 1.5 to one. At lower heights,3M¢R may be higher.
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SteppliR Notes:
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Antenna Systems

WWWw.steppir.com

Limited Warranty

These products have a limited warranty against
manufacturer’s defects in materials or con-
struction for two (2) years from date of sale.
Do not modify this product or change physical
construction without the written permission of
SteppIR Antennas Inc. This limited warranty is

automatically void if improper selection, instal-
lation, unauthorized modifications or physical
abuse beyond the manufacturer’s control has
occurred. Manufacturer’s responsibility is
strictly limited to repair or replacement of de-
fective components. The manufacturer assumes

no further liability.




Thank you for choosing SteppR!!

A ntenna Systems

WWWw.steppir.com




