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Dear Timn .

Thanks very much for your order! We know you will have gcod results
when you gzt your antennz up and operating.
L

Since all towers are different, your antenna may require some element
length adjustments to get it on freguency. We have supplied it with

starting lengths that should be reasonably close te your fregquencies

ori the majority of towers, but due to the unique naturs of sach tower
-8ystem, 1t may not te clese encugh.

If adjustments are needed, follow the instructions and you should be
able to get it right on frequsncy.
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If the lewest freguency, 160 or 80M, is way off frequency, i
good idez to bring it in close %o the desired fregquency first! 0ftesn,
the rest of the frequenclies will drop in very close to the desired wvalue.

The lowast frequency resonance may be adjusted by simply unwiding the
wraored back part of the end wire, moving the insulator a couple of

inches, and re-wrapping the excess wire back on itself. It is & good
idez fo leave it uncut, as cutting will change the resonant frequency.

If you find the SWR teoo high on any band, it can be brought dewn to

an acceptable value with one of the methods cutlined in the instructions,
or a wide-range T-network tuner, such as our 100W JSR-300A, or MFJ-962,
can be used to bring it down. A+ these frequencies, the losses resulting
from using a tuner to bring dewn the SWR with conjuszate matching, are
insignificant, even when overcoming gquite a high SWR. Or, the SWR can
be brought down with one of the counterpoiss menteds outlined in the
instructions. -

The feed can be converted o RTS at any time by ordering a suitable
length of transmission line (Sax®sn #1562). We will supply this with
a FL-25% attached. (3 2.50 for the PL-25% soldered to the end of the
line). (#1562 Line @ ,11 ft.)

Ground feed usually works right off the bat, as the ground functions
28 a fine Image Antenna.

In most installations, the system works right off the bat on all bands
without any supplementary effort.

Be sure to follow the instructions, which give quite a bit of detaill
in solving any problem you might run into.

Should you run into a problem you can't solve, please let us know,
with details, as we want to be sure your system works properly.

Should you later decide to try RTS, don't forget, you must have a
zultatle tuner to use RTS. The antenna can be alsc tuned with coax
feed using a suitable tuner. While this is a bit less efficient than
uging Ladder Line, it still works quite well.

Good hunting!
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Wr. E. Fanckboner, WSINN 5
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SLOPER INSTRUCTIONS

You have purchased an antenna capable of outstending performance! Considering ita size, it 1s dir-
figult to imagine a syatem that can do & more effective job in the same space. COur Slopers per-
form best when used with a ground-mounted towsr with at least & tri-btand beam on top, for "Tep-
Loeading.™

WHINK Slopers may alsc be ground fed. FPerformance almest equal bte tower-fed systeme can be enjoyed
if a ground aystem with a minimum of 16 radials 1s connected to the ground atake at the feed polnt
with the antenna located in-the-clear. (Will work with just a graund stake, na rediale)

This type of Sloper is called a #-3loper. That is becmuse it ie actually 3 :-wave antenna. But. a
-wave antenna will not radlate unleas "eomething else”™ acts ap a substitute for the “"missing™ half
of the antenna. We call thlss The Image Function., The Image functicn may be provided by ground,
the tower- s8 an extension of ground, the tower and beam above the feed peint, the conductors con-
nected to the tower- acting az a counterpoliase, or an actual counterpeise attached to the tower to
intentionally provide the Image Function. But, something must function as the missing T-wave in
arder for the eyatem to radiate.
With a tower-fed Sloper syatem, the tower and beam on top, as well as all cther conductors connected
te i1t, are part of the radiating system. The Sloper element functions with the tower at. al. to
provide a gemi-dlrectional system with a very low vertical-angles lobe, particularly effective for
very long distance communication.

WSINN antennas are normally supplied completely assembled, cut te your specified parta of the bands,
ag developed on our test-gite towers. In most casee, they will be reascnably close to requested
frequencies. However, due to the great varlation In towere and beams on top, every tower ie quite
different from every octher, so adjustment of rescnant frequencies is usually required. In some cases
the resonant frequency on one or more bands may be gqulte widely removed from the regquested freguency.
Extra wire ie supplied to permit splicing, should lengthening of an element be required.

If you tower feed, ¥ou must cbtain a ™1™ boelt to fit your tower leg.

If you ground feed, you must ebtain a 5' "fence post"™ (Steel}. These may be purchased at most hard=-
wara or garden storea for a couple of dollars.

INSTHUCTIONS

Since moat people don't read instructions unlees they have a problem, we will assume you do  the same
aeg wel In most cases, you can get on the mir by eimply doling the followings

1. Hang the antenna at a 45 degres angle.

g Keep the far end (end-away from the feed point) away from everything at least & ft.
3. Connect the transmission line.
L

Check the EWR carefully across each band. You should find a frequency where the SWE drops
to a low value., This is the natural resonant frequency.

5. Adjuat lengths, as necesaary, to get each resonant frequency where you want 1t. Be zure you have
found the natural rescnant frequency on all bands before making any length changes. Make length
ad justments in stepa of A& couple of lnchee at 3 time, Check the resonant fraquency of each band
after every changs. Don't make toe much change in one element witheut bringing the others alang.
Juggle lengths. ADJUST LOWEST FREQ. BAND FIRST! {160 or BOM)

&, How, if that doesn’'t do it, read on. We should cover most of the problems you are likely to

encounter,
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BRACKET MOUNTING

IMSTALIATION - GROUND FEED:
1. Drill a clearance hole for a $-inch bolt about %" frem the top of the ground atake.

2. ODrive it inte the ground so about 8" remaine between the hole and greund. (IF the end hecomes too
digtorted, it may be cut off with a hack-gaw.) Then continue hammerinrg.
3 Attach the mouwnting bracket as shown, snd run the Sloper =lement to a suitable asupport. (The mere

vartically it is hung, the leas the directivity. If hung more horizontally than %5 degrees, the
pattern will become mere broadside and have a higher vertical angle of radiation.)

b If the upper support does not have sufficient height to hang the element in a straight line,
the end may be run through a loop of Mylon line and bent back toward the ground. Just be pure to
keep the end {the end 10 %o 15 ft.) away from everything at least 4 ft.- farther if posaible.

5. At the center, if hung from a metal tower or other support, keep the element at least 2 ff. from
tower.
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INSTALIATION - TOWER FEED:

i. Attach the bracket to the towsr leg at the elected height. Initiaslly, use whatever height you
want to use. Should you have a problem obtaining resonance on one band or ancther, you can try
another height later. Usually 25 to 50 ft. will work juat fine.

2. Connect the ceax to the 50-239 and run down  the tower taplng to a 1eg. Run all the way to the
bottom of the tower, if posmsible, as proximity to the tower will strip moet of the RF from the
coax shield. Otherwige. run down as far =g peasible.

3. Heng the Sloper element at about %5 degrees to the tower. If the angle is greater, (more hori-
zontal to the ground), the vertical angle of radiation will be increased and the directivity will
will be skewed to a more broadside pattern.

I1f the angle is less than 435 degrees (mors vertical), increased cancellation will cecur between
the element and the tower. The loss will not become aignificant until the angle to the tower
is about 30 degrees. With this conflguration, less directivity will be noticed.

b, The element may be run in a straight line, or, if you don't have sufflclent height, it may be
tied back to the tower, to establ%sh the 45 degree angle, and the end run mere or less parallel
to the ground for whatever digtance is necessary. The end ghould be rum about 7 to 9 ft. above
ground to keap it above people and minimize capaclity te ground.

What you do with the end will not effect the radlation efficiency appreciably, as current ls low
in that part of the antenna and little radjation occcurs. But, the locaticn of the end will have
conaiderable effect on the resonant frequency and feed-point impedance. "Things™ around the end
will raise the feed-point impedance, making it difficult to get a low SWR. 5o the end MUST BE

KEFT IN THE CLEAR AS PAR AS POSSIBLE, AWAY FROM EVERYTHING. (&4 ft. minimum. Farther 1f possiblal

5. fOround the towser to a ground rod. Tt is algo a good ldea to run a #1& wire down the tower from
tha ™I"=bolt %o the ground rod.

6.  While sxoellsnt operation may be had without radials, "Ultimate” installationz will be helped
with at least a few,

P Zood electrical connectionsa between tower sections should be made, Uswally, slightly loosening
and retightening bolts will do the job on at leaet a short-term basis. Bonding will make a
more permansnt connection.

B, If the mast supporting the beam, goes through a collar at the top of the mast, it is a good idea
to bend the mast to the tower or, better, to the feed point, with a length of flexible wire (#14)

You are now ready to tune the system.
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TOWER FEED

TUNING - GENERAL:
1. Tuning is accomplished by changing the lengtha of the varlous elements by cutting or eplicing.

LENGTHENING an elemsnt will LOWER ite resonant frequency. SHORTENING an element will RAISE ita
regonant fregquenay.

2. The capacitive end section (the wire farthest from the feed point, attached to the end irsulator),
may be lengthened or shortened by unwinding the wire, repeaiticning the end insulator, and re-
winding the excess wire back on itself. Don't cut this off, unleps it becomes Too unwisldy by
becoming too lnn;. ag it is part of the antenna element, Even though largely neutralized by
capacitive coupling to the main element, there will be an element rescnant frequency chaﬂge
if it ig cut off. Thiz amcunts to about 19 KHz per one ft. cut off the excess wire, on 160M.
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3.

STANDARD BEMD

ETANCARD COMMECTIDN
USES m-1/2" OF WIRE

STANDARD CONNECTION

Make inner element changes at a coll by disconnecting the wire from the terminal, unwinding it,

cutting or splicing, and remaking a Standard Coonecticn after each adjustment. Thls provides a
way of accurately duplicating the connection, Sc ¥ou can meapure the amount of frequency change

vesulting from a measured change in length, (We call this KFI - EHe Per Inch) By keeping track
cf the KFI, you can reduce the number of adjustments, by knowing how many inches to change for a
required numbar of KHz.

The element between the S0-239 and the first coil i= the highest frequency element. It iz rather
completely isclated from the balance of the antenna by the Reacter coil.  Bandwidth of thls band
ig vwery broad. GChanges in the length of this element will have cnly a limited effect on the
regonant frequency of the lower frequency elements.

dn 3-band Slopera, there ie considerable interaction betwsen the two lowest frequency bands, as
the complets element ig aetlve on both of these bands, The element functicne =8 a 3/ U-wave
alement on the intermediate band and a %-wave element on the lowest frequency band. GSo, when the
length of the intermediate element ias changed, the frequency of the lowest band aleo changea,

and viza versa.

For thig reason, YOU MU3T CHECK THE MIN. SWR FREQUENCY OF ALL BANDE AND WRITE DOWH THEIR RES-
ONANT FREQUENCIES EVERY TIME YOU CHANGE ANY ELEMENT LENGTH, ta keep track of what is happening
to the freguency of each. While thizs may seem complicated, a little practice makes it ea=y.

Oon't make too much of a length change in a single alement at a timel Bring the ather elements
along as you go. A& few inches has qulte an effect when made on one of the elemente: For examples
on the 3-band sloper, approx. KFI = 18 KHz (1B KHz per inch of change). B0M, KFI = approx. 7.5 KH=
160M, approx EFT = 5.5 KHu.

The bandwidth of the lower frequency bande is gquite narrow, compared to the higher frequency band,
o, don't expect the same broad-band effect.
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TUNING - GROUND FEED+

The Earth Ground provides an excellent Tmage Punetion. If properly hung, a ground fed Sloper usually
requires llttle or no adjustment.

Should you wish to adjuest frequencies, simply change element lengths as outlined for tower fed Slopera.

Diffieulty in obtaining a low SWR on 150M is ususlly a result of having the 160M capacltive end sectlon
located near foliage or other absorptive “things.”

With ground fed Slopera. the quality of the ground la very impertant. While the antenna can ©e used
with no more than the ground stake with very good reaulte, ln some locations where the ground condue-
tivity is high., a3 really good ground aystem can make the antenna perform as well as a tower fed Slaoper.

TUNING«TOWER FEZD :
1. With the transmitter on “tune,” determlne the resonant frequency for each band. The naturzl res-

anant frequency is indicated by a dip in SWR! The fraguency at which minimum EWR ocrours, is the
netural regcnant frequency.

2. Maka a full SWR measurement every time. Write down the SWR next to the frequency. Wake a chart.

s Firat check the higheat frequency band. Measure every 25 KHe acrogs the band. Then check the
intarmediate band every L0 KHz. Then check the lowest freq. band every 10 KH=z.

0f course, thera will bs just 2 sets of readings on Z-band antennag. The lower lraguency band
on Z-band antennas will be conaidarably broader in bandwidth than on 3-band antennas.

%, Harmally, you will find a freguency on esach band whare the SWR ig very low. GScmetimes. dug to the
characteristie of the particular tower system the antenna is attached to, one or more bande will
hava a higher than desireable SWR. (Methods of reducing SWR will be explained later.)

5. Tt may te felt MO resonance existd on one ar more bandg. It is poselble the resonance 18 out of
the band. Some tower gystems, or the way the antenna is hung, will rause regonance to occur
above or nelow the band. oA the lntermediate band, sometimes the SWR will be gquite high, bot,
if meagurements are carefully made, a slight drep in SWR should be found and will indicate whare
the natural resgonance isg.

&. Dn 160M {BOM with the BO-BO 2-band Sloper.). wyou will normally find a very lew SWR at resenance.
If you den't find 1t, and the antenna is hung very high it may be cut of the band on the high
frequenay end. If hung low, with the end olese to the ground, resonance may be balow the low
frequency snd of the band. Whether the rescnant frequency is lew or high may usually be deter-
mined, if you have made your SWR chart carefully, by a slightly lower SWR at one end of the band
than the other.

A noise bridge in conjunction with a deneral Coverage receiver, will locate it for you. Or, you
ghould bte pble to hear the noise peak up on a Jeneral Coverage receiver. A id-dip meter must
be uged at the Teed poilnt, 8¢ you Teally need to he a "tower person®™ to use 1t with Towar Fead.
A grid-dip meter is virtwally useless at the tranemitter end of the transmission line, a=s 1%t
gees too mAany resonances.

a8 Once you have found the 140M resonant frequency, 1t is simply a matter of adjusting the end
wire length to bring the frequency to the deslred point.

The 150M resonant frequeney should be brought inte the band before making other eiement length
ad jugtments. (BOM on the H30-U0M 2-band Sloper.)

3. 20M rescnance {on the 160-90-40M:Sloper), is somekimes diffienlt %o find, as some towsrs do naot

provide an effective Image Functlon. Heowever, at least a slight drep in SWR should be detected

to lndleate where resonance occurs., It may be several hundred KHz away from the expected point,
in rars cases.

%. 40M resonance ia almost alwaye present, very broad in bandwidth, and produces a very law SWR.

1o. 34 (or 2oM) on the b-band antenna, ies provided by use of a parallel element which ig full slze,
1t hde very broad-band characteristice and can be adjuated with 1ittle or ne effect on tha freqg.

of the other slements, or they on it. Adjustments are made by repositiening the end inpulator te
change the freguency of this element.

11. Final pruning %o freguency may be made by "juggling" lengths until all elements [requencies are
whera you want them. [f the SWR on any bend is toco high, g0 on to the SWR REDUCTION section.

SWR SERICTION..

A wide-range T-netweork tuner will bring dewn the SWR on any band, to a point where it will satiafy the
tranamitter. ATS feed will provide the ﬁreatest flexibility. by allowing full cuverage of the bandeg
with maximum sfficiency. We fan provide “approved tunersg™ for this type of operation. Many tunsra
have ingufficient range to mateh the wide variety of loada encountered with this effective type cof
feed. They are advertised as “All-band tuners” and ars, but have quite limited matching range. IT
¥ou are going to put ocut money for a tuner, be sure you get aone that will do what you buy bt to do?

We have tested a number and finally found the cnee we know will work properly.

1. 160M usually resonates without a problem. MNormal tower heighte are such a small fraction of a
wavelength on 160M, the tower acts ms an extension of greound, If very high towers are used, and
regonance does not ofcur, the Tuned-Loop Counterpolse will solve the problem,

£, BOM may have a high SWR or no resonance if the tower is not ground mounted, or there is not sub-
stantial beam on top to help provide the Image Punctioen. A full-gire counterpoise may be run
down the tower and oyt to a tie polnt, to provide rescnance. (Connect to the “U" bolt at the feed
polnt.) O0r, or the Tuned-Loop Counterpoise may be umed gffectively, aince it only reqguires a
short length of wire. {Full size C.F, L In It. = approx. 260 divlded by Freg. in MHz)

3. 40M can easily be rescnated with a full-length counterpoise. Start with a 33°'0° length of wirae.
wrap back 15" at the insulator, and connect the other end to the "U"-bolt at the feed polnt. Run
down and away from the Uowar as shown. Usually all langth ad justments may be made to the counter-
poise by moving the end insulater as previocusly deacribed. If adjusting the counterpoise alane
does nat result in a low enough minimum SWR, some element adjustments may be reguired. Juggle
the Sloper 40M alement length and counterpoise length until a aatisfactory SWR is developed.

The Tuned-Loop Counterpoise may also be used on BOM very effectively.

b, JOM or ZOM: Sinece this element iz separated from the multi-band element, it iz almost rlways
poaaible to move it arcund and/or adjust the length to produce a very low SwR.
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QUARTER-WAVE COUNTERFOISE

& i-wave counterpeigse may be connected to the 'ﬂ" bolt and run down the tower to a3 point at leamt
20" from the tower. HRescnance can be produced by adjuatin% the length of the ccunterpecize. By
juggling the lengths of the counterpoise and element, a 1:I SWR should be phtained.

finen either the Tuned-Loop Counterpelae, or full-size counterpoiee is used, if necessary, several may
be attached to the tower at the feed point with no interaction. Mixed types may be attached to the
game tower with no interaction.

IRQUBLE SHOOTTNG
If nothing seems to be working right, be Bure ta check everything carefullyl

1. Ia the coax okf There should be no continpity between the center cenductor and the coax shield.
With the ceax disconnected from the antenna at the feed polnt, short with a jumper. There should
be very low resistance continuity between the shield and the center conductor at the tranamitter
end of the coax. There have been geveral problems caused by cold-solder connections toc comx con-
nectoral  There have besn several others caused by = ghort between the shield and center conductor.

2. Check the Sloper element. There ahould be {(Low Dhms) continuity batween the center pin of the
5¢-23% on the mounting bracket, and the end of the antenne. There should be continuity betwean
the screw terminals of each coil.

3. Is the far end of the antenna close to folisge? THis can throw it off frequency by hundreds of
KHz and raise the SWR.

%.  Guy wires should be broken with strain insulators at least every 30 ft. Cuys should normally be
insulated from the tower.

S However, in one cage, where twa sete of guys were uped, one set belng connected 10 f4%. below the
fzed point were not broken up, but insulated from the tewer. The Sloper weuldn’t tune properly

until the guys were ccnnected tc the tower acrose the insulators. Then everything tuned beawti-
-fully, as the guys provided a fine counterpoise and Image Function. The upper set wers broken

every 10 ft. and had no efféet cn the system.

6. An Inverted "™W" hanging from the game tower, may csuse problemsz. The Sloper is particularly

ganaitive to another antenna tuned to the same frequency [band}, hanging o the same tower. The
Inverted "V" tends te "shadow" the Sloper.

7. Should you sncounter a preoblem you can't solve, pleage let us help you, =8 we want to be sure
yaur antenna operates properly.

HEHI&SIEE STSTEMS 1

3y hanging twa Sloper in opposite directiona {or three in three directions), switched on the tower with
an INLINE relay, a selective directlonal system may be established. A front-to-back ratio of one to
three 3-Unite can be enjoyed, 160M directivity is not great enough to require two antennas for that
band, sc, enly one D]Saﬁgful- antenna is required. The other{s) may be MS5-0B84(a). We can supply all com-
ponenta and lnstructions for 3 fully reversible system including INLINE relays.
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A WORD ABGUT GRSUNDS: (Primarily related to ground feed, though a good gnd. helps Tower feed.)

1f you are a serious DXer, particularly an l60M, you do need as good a ground s you can develope.
After putting in a few radlials (d), of varying lengths from 25 to 120 ft., there was a definite im-
provement, particulacly on 160 and 3S0M.

The object is to produce asg perfect a reflective surface and conductive area in the high-inten- .
sity field of the antenna, as poasible.
2, The region nearest the bottom of the antenna is the most lmporftant to cover with metal, as this ia

the area of high-current denaity.

3. The langer the radiala the better, up to a i—wave on the lowest fregquency band. But, if there is
g choice between more and longer, install more. They de not have to be atraight.

. Radials may be made of almpst any guage wire, even §28 or #30, if there are meore than twe or three
of them.
5. If buried, or in direct contact with the surface of the greund, radlals may be shorter than a - M

wave. A mixturs of long and short radials is completely acceptable. 1/10%th wave to 1/Bth wave
?él} help provide a return path for fleld-lnduced ground currents, if there are erough =f them.
- -
fi. If insulated from ground, functioning &s a "counterpoise,” fewer radials are reguired, but they
must be close to resanating with the radiating element at the cperating freguency. To resonate
they must be an electrical guarter-wave long.

T T?E_any conducting metal into the system at the ground atake, such as a metal fenrce, sprinkler
piping, cold water pipes, eftoc.

B. Radials should be as closBe to the surface ag posslible, or on the surface.

Q. Arrange metal arcand the antenna radislly, in as symmetrigal a pattern as possible, If nat pos-

gible, locate the antenna and ground eyatem so the greatest amount of ground syetem lies away
irom the feed poiai {if ground F#d), = the ®ower 1f tower fed, in the Drimary directicn you want
te tranamit and receive.

10. FRadialg veed with tower fed systems should be connected to the bottom of the tewer or the ground
stake. If ground fed.

CAUTIONs If you have another low frequency antenna on the same tower as the sloper, or near it, i1
ground feeding, there is likely to be lnteraction. The tuning (resonant freg.) of both antennas may
change and the performance of the aloper degraded zg much ag two S-lUnits. An Invarted "v," for
example, can cause consgiderable "shadowing™ of the Sloper, scting like a shield. So, for maximum
results, keep the sloper in the clear, away from other low-frequency antennas,

SAFETY:

Ba ire 10 kedD your anlenna away Trom powes lnes. While the
irdulated wirs sppled with all our wire anisnne. provides some
profeciion against slecirocution from 1100 to 220 wolr lnes, it
provides aons sguingt the voltsgel commonly found on Gutiide

perasnr lees, Tha inedaton doss provide an sdditionsl benafit by TELEFHONE POLICY
minEmiieg noie pickup generated by am antenna loLu'Jtirp d
another object

We do not accept collect calla. But, ghould you
wish to call, we have arranged for no one alse
te answer, unless I am here peraonally, That

Pamamibesr it thes clatsr porticend and particulary the endi of
anterines ae “hol” wilth AF voltsge when the ranwnittes is
oparating. With full begal limit trensmitters this voltage will be

mary thousands of voltz. Kesp the outar ssctions snd, in particu- way, you will not waste a call. T am really the
lar, tha ends well clear of peopls, pars, tha residence, snd othar only one who can answer all of your gquestiong,
objscts whars a firs cowld be stermed, or sn BF b could oesur, Fleage call betwean 9AM and 51 30PN Central time.
Maintan w1 lmaat 3 rwo-foor distencs Devwssn the 4nds gnd If you don't get an answer, just call again &
Aamemabie mamerial The sntenns tystem should be provides with little later.

& mmaand of fghtning protection. It should be disconnected from =

your squigwment and grounded when nof in use Do ot use Thanksa _,‘,a

during electrical storme. Refer to the Rede Amamser’s Hedbook
for mode information on thie oo tent wbbcy. Faibee 1060
e adeguats |EghiEning ProwoTod Coud riull in Wi ous Py

damags. parsonal |l'|‘F-IF‘|',DI'H’|‘I‘IlhI‘ﬂL o ST, BY
While we stiempl to use strong mstsrisls and dessgns i our sPagapad.  HOoOLD 1.3
sniennas, unusual op or wind conditions, falling objects. tower PLay &8 wl] Tir&E WIS
blowedown, se., could cause breskage, |1 ks tha responsibility of
i i FOoQH LosD Fag Tré POiaT T
Wl e b0 insure that he places his antenne so thar falbune will TwiaT Tie Tugauda ELE

nal causa it o fall on & power line or andengsr pacpls. Keep in
mind that power lines somavimaes Tail sleo, and Kesp your sntsnna

awqy trom undernesth them. Antennes by nacesity are slecirical Mo ey CpmimDE
conouetory, & fect you thould alweys remembar, In eStng ur CLEMERT

wariou wite sntennas and designa for porengu, we Fuse sukgsisded

mam dightly above ground. el they hive all withstood the MY Lo wd Pagal LEL
waight of 5 200 pourd Man. As we have no conmol over Hhe user's LisE ELIS ME T “
aasembly mathods, and as expossre 19 Tha slemenm could causa

material deterioration, do NOT sepact Tam [0 SUDOOFT your

weaight, evther directly or be lesning & ladder against them. Wa gza’;fgéilphf L E

harvan't, and haus no inntion of, besting our antennes by mwing- ] u‘g leau\ AgmD,. INSuLATOE,

ing From tham 45 tsat in the air. SOREATER
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WIINN ANTENNAS

PO, Bax 393
Mt Prospect, IL. S005S
1313-394°3404 |
3 F
.-—.+
SPREADYER

HYTOM INSHLATER
LINE bl

-~ e A o o
cNoTe ——2  EXCESS WIRE WRAPFED EACK
FORM LOOP IN MALR ELEMENT
AND TWIST TO FORM TIE FCINT

"RUM MAIM ELEMENT PAST
SPHEADER AND SECURE WITH
TIE WIRE THRQUGE HOLE IN
THE SFREADER.

FEEL* FCTHT

' A

IHEULN TR
B

LEAYE SLIGHT S5AC IN FARALLEL ELEMENT

FOE LOMNGER ELEMENTS, USE TWO SFREADERS T0 HELP KEEFP FROH
TWISTING AT THE FEED POLNT.

TWISTS CAN USUALLY BE REMOVED BY SHAKING ELENENT
YIGUROUS LY.
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TS” Remote Tuning System

CAN ALS0 BE USED WITH ANY OF OUR DIPOLES
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