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Instructions

|

Model HF5V-111

NOTE:
The HF5V Vertical antenna previously manufactured
by Butternut Electronics Co. was discontinued in
1981. Parts are no longer available for these

antennas. This instruction is made available as a
reference.
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@ BUTTERNUT ELECTRONICS CO.

‘ 2D 20K 141 - BAN MARSEE, TEXAS TOAAR

MODEL HPev-1II¥

ASSEMBLY AND INSTALLATION INSTRUCTIONS

(Copyright 1979)

AZAD INSTRUCTIONS CAREFULLY BEFCRE PRCCZEDING. DURING ABSEMBLY AND INSTALLATICN
TAKE EXTREME CARE TO AVOID CONTACTING POWER LINES WITH THE ANTENNA OR WITH
OTHER CONDUCTCRS, DO NOT INSTALL THHE ANTENNA IN ANY PLACE WHERE IT MAY COMRE
INTO CONTACT WITH POWER LINES IN THE EVENT OF STRUCTURAL FAILURE OF ANY PART OF
THE INSTALLATION CR IN THE COURSE OF NORMAL FLZXING AFTER INSTALLATION, SUCH
CCYTACT MAY RESULT IN DAMAGE TO PROPERTY, BODTLY INJURY, OR ZVEN DEATH!

Tools recommended for assembly: standard blade screwdriver, plisrs, knife.
A 5/16 inch nutdriver will be useful, but it is not a necessity.

Refer tc the pictorial diagrams and Proceed as follows:
1. Chack to be sure that all parts are present (see paris pictorial page).

2. Plant mounting post (A) in a hole‘appruximately 2l in. deep so that the upper
end of the fiberglass insulator is 5 or 6 iaches akove ground level, Pack
earth tightly around the itubing post so that it will remain vertical, Conerete
may be used in areas of very high winds for greater strength, in which caszae
the tube may te twisted slightly during setting for easier removal late-.

NOTE: Hammering the post into the ground may cause splintering of the fiber-
Flass insulator. If the post mugt be hammered, protect the top with a
tlock of weood. .

3. Prepare impedance matching/grounding coil (M) as shown on the pictorial page.

%. Note that the 80 M resonstor coil (C) has two clamps. Pass the top of section (B)
first through the larger clamp, and then through the smaller clamp. The larger
clamp should go below the black plastic on (H).

5. Pass 2 1/4 tn. x 1 in, bolt through a lockwasher and then through the
holes In the smaller clamp of (C}. Line up ths small hole in the curved
part of the clamp with the lower screw hole in the top of saction (B).
Tighten the 1/4 in, hardwere using a flat washer and a hex nut, then put
a #10-24 self-tapping screw into the small hole in the curved part of
the clamp and tighten, further securing the clamp to (B).

NOTE: If you use a screwdriver to put in the self-tapping screws, do not

hold cnteo the werk immediately obposite the blade, 3Be Prepared for the
blade to slip.

i ; .
wing nut % in, nut, flat washer
flat washer
lockwasher
™~ Smaller coil clamp
Larger coll ¢
=e ° Lanp lockwasher

¥
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uUppex o 1o ] smaller clamp
sSCrew s black plastic
Pazs a l/h in., x 1 in. both through hole = R s
a lockwasher, then throuszh the holes Mo - " -
in the larger clamp of (C). Secure 5 (%%g mm) =

with a flat washer and a wing nut, .
tut do not tighten, &s the clamp will . KO M--9%"
be moved in the next step, B (241 mm)

-ﬁ ——lalrer clamp

31lide the larger clamp of (C) downwards along section (B) until the bottom of
the clamp is 11-1/R inches from the top of the smaller clamp. Tighten the wing
nut. Thls setting of the lower clamp 1= merely a preliminary ad justment, and
resonance should occur at approximately 3700 kHz., Set (B) and (C) aside.

. Locate the 4OM resonator coil (E) and the 40 M rescnator capacitor section (D).

Mount the coil on the capacitor sectlon as in the preceding staps, extending
the lower clamp te a point 9-1/2 inches below the top of the upper clamp

(see pictorilal drawing above). This preliminary setting will produce resonance
at approximately 7150 kH=z.

. Slide one end of section (F) aver the top of (D). Line up the screw holes in

both gectlions and secure with a self-tapping screw.

Locate sections (G), (H) and (I) as well as plastic spacers (R), (8) and (T).
Foree-fit (G) into the large hole of spacer ?H) and positlon spacer (R) 10-12
inches frem one end of (G). Similarly, force-fit sections (H) and (I) into
the large holes of spacers (3) and (Tg, reapectively and position both spacers
near the middle of each sectlon.

Slide the end of section (G) farthest from spacer (R) into the top of section (F).
Allgn the screw holes and secure with a self-tapping screw. Proceed in the same
manner with sections (H), (I) and (J), sliding one end of each sectlon inte

the nexi-larger tubling size, aligning the screw holes, and securing with zelf-
tapping screws.

Slide the large loop of clamp (U) over the upper (slotted) end of section (J)
and position immedliately below the slot, Pass a 1/4 in. x 3/4 in. bolt through
a flat washer and then through the clamp holes for the larger loop. Secure,
using a lockwasher and a hex nut.

Slide the hose clamp over the slotted end of (J) and telescope section (K) into
(J), adjust the length of section (K) according to the pictorial diagram and
tighten the hosze clamp.

Locate rod sections (0), (P) and (4). Note that (0) has a sharp bend at one end:
slide the other end of (0O) downwards through the small loop of clamp (U) and
through the small hole of spacer (T). In like fashion, slide rod section (W)
upwards through spacers (R)and (S5). Use rod section (P) to splice sections
20) and (%) together by means of the two rod clamps from the hardware package
see plctorial dlagram velow), The total length of sections (0), (P) and (Q)
may now be set to 11 feet 3 inches (3.43 meters). The rod end of clamp (U)
should ne secured as in atep #12. Plastic spacers (R), (S) ana (T) should be
aligned with clamp (U% 80 that the rods run parallel to the adjacent tubing
zactions.

Q ) | @
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NOTE: The first sectlon of the antenna (A) will bte placed on the mounting pest
in the following step. If tne antenna is to be roef mounted, it may be

desirable to assemble the entire antenna bhefore Inetalling it on the
mounting peost.

15, Place the bottom of sectlon (B) over the fiber glass insulator of (A). Line
up the holes and pass a 1-3/4 in. x #8 Tolt through a flat washer and then
through the holes. Secure with a #8 lockwasher and nut.

16. AVOTD POWHR LINES! Ralse assembly (D) through (K) and place it atop (E),
Line up the screw holes and secure with a self-tapping screw.

17. Install the 75-ohm matching line on sections (A) and (8) as shown on the
pletorial page. The center conductor must be attached to {(B). Simply place
the lugs over the ends of the #8 holts at this time.

18, Place #8 flat washers over the lugs and install impedance matching/grounding
coil (1) as shown in the pictorial. Point 1 should go to (B), polnt 2 to (A),
and point 3 to any ground rod or other earth connection. SZecure the connectlons
to (A) and (B) with flat washers, lockwashers, and nuts.

19, Radials or additional grounding may be attached to the connection at (A).
Secure with #8 flat washer, lockwasher and nut.

20. CAUTION! Hemember that the antenna system is grounded! To avoid a shock hazard,
all station equipment should be connected to a GOOD earth ground. Betier still,
disconnact all transmitting and receiving equipment from the AC line before
connecting the feedline, Connect the matching line (L) to any leagth of 50-53 ohm
coaxial feedline, A double-female connector (N) is provided,

CRECXOUT AND ADJUSTHENT PROCHDLURE

1, Tne dimensicns glven in the pictorial diagrams should produce low VSWR readings
over the entire 20, 15, and 10 meter bandsz, and low VBWR at some polint in both
the 40 wnd 80 meter bands, although some variation may be expescted in a given
installation. The following procedure may be used to adjust the antenna fox
minimum VSWR at any point in the 80/75, 40, 15 and 10 meter bands., Tuning on
20 meters 1s so broad that no special adjusiments for that band are required.
VSWR readings may be taken either at the transmitter end of the line for ihe
saks of convenience or at the junctlon of the 75-ohm matching line and the
main tranamission line if greater accuracy 1s desired, Similarly, resistance/
regctance devices (e.g., the Palomar R-X Noise Bridge) may be inserted at the
same polnts. It is a good i1dea to monltor VSWH during operation, a= erratic
or unusually high readings could indicate a problem that must be corrected,

2. Determine the frequency of minimum VEWH on 15 meters, To lower frequency, sinmply
increase the length of the 15 meter stub (sectiens O,P and Q) a 3light amounts
to raise frequency, shorten a slight amount. A one-inch change in stub length
will move the rescnant (minimum VSWR) frequency approximately 100 kHz.

3. Determine the frequency of minimum VSWR on 10 meters. To lower frequency,
loosen the hose clamp at the top of section (J) and extend section (K} 2 or
3 inches at a time; to ralse frequency, telescope (K) into (J) a like amount.
Tuning is quite brosd on 10 meters, and a 2-3 in. change in length should
vroduce a change .of no more than 200 kilz,
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Determine the frequency of minimum VSWR on 40 meters. AdJjustment may be made
by loosening the lower clamp of the 40 meter resonator coil (E) and compressing
or expanding the spacing between coll turns to lower or ralse frequency,
respectively. OUne half-inch of travel will shift the freguency of minimum
VEWR approximately 70 kHz. When the proper setting has been found tighten

the lower clamp securely,

5. Determine the frequency of minimum VSWR on B80/75 meters., Tuning is fairly

sharp in this frequency range, zo high values of VSWR may be encountered

at frequencles not far removed from that of minimum VSWRE. Adjustment may be
made az in the preceding step by repositioning the lower clamp on the 80/75% meter
resonator coil (C). When the proper setting has been found and the lower clamp
tightened, coll (M) at the base of the antenna may be adjusted by spreading the
turns farther apart or squeezing them closer together until the VGWR drops to

a neW ninimum value, Ordinarily, however, no adjustment of coil (M) is required.
In any case, a single adjustment of coil (M) should suffice for operation over
the entire 3500-4000 kHz range provided that coil (C) is read justed for sach
90-120 kiiz segment of the band, In general, adjustments made for 40 and B80/75
meters will have little or no effect on previous adjustments for the higher
bands. Heowever, if 80/75 meter tuning is readjusted for operation at a much
higher or lower frequency, it may be necessary to readjust 40 meter tuning as

in step 4 in order to maintain VSWR of 2:1 or less at both band ailgen,

One should remember - that VSWR will depend to some extent on local ground
conductivity, the number of radials uged, and a number of other conditions
that may be peculiar to a given installation. In any case, there is no point
in zpending a great deal of time and effart to achieve VSWR's much below 2:1
over the cperating range of the antenna on any band provided that the cutput
circult of the transmitter is:capable  of deldvering full power into the load.

in every case a vertical antenna will provide better performance if a goed
Fround system iz installed beneath it. Even the best earth iz = relatively
pocr conductor at most frequencies in the HF range, and a good radial systenm
can greatly increase antenna efflciency. For elevated verticals a systen of
resonant quarter-wave radials for each band of operation will be required for
proper operatlon in all but a few specialized cases.

THEORY OF OPERATION

The EF5V-I11 operates as a slightly extended quarter wave radlator on 15 meters,
using a quarter-wave decoupling stub to isolate the upper sections of the
antenna from the first quarter-wavelength on that band. On 20 meters the

entire radiator is active and functions as a 3/8-wave rescnant vertical having
much higher radlation resistance than conventional or "trapped" antennas with
helghts of one-quarter wavelength or less. On 10 meters the HF5V-III operates
as a 3/4~quarter wave radistor with considerably greater efficiency than quarter
wave types. On 40 and 80/75 meters the appropriate rescnator clreuits ptrovide
the Inductive reactance required for resonance in conjunction with a slight

“top loading' effect from the 15 meter decoupling stub. The L/U ratios of

the 40 and 80/?5 meter resonator circuits alsc determins rescnance on 20 and 10
meters, DBecause of the higher than normal 20 M radiation resistance, the feed-
point impedance on that band 1s in the neighbar hood of 100 ohma in a typlecal
installation. Therefore, a quarter-wave matching sectlon of 75-ohm line is

is used as a transformer for the 50-ohm impedanmce of the main transmission line.
This matching section has no appreciable effect on operation on other bands.
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" Bjetorial Diagram

W6mm. | —K
T M —u
‘ ‘ | ot ——
—  75-ohm coax 50-chm coax ‘ T :
) ] L cenneftor
N o |
oA 11 £t. 3 in,
N 3.429 n, 1
11} 1 | K L
‘!.
i —H
SAFRTY FInST! Do not install the antanna where it can
contact powsr lines during or after installationd ]
High r.f. voltage= can appear on the exposed resonator o , ’
coils. A protective fence around the antenna should o —
be considered if there 1s a chance of persons contacting o 4
them during operation. . - ‘ — G
Remember that the transmitter chassis and perhaps other

~equipment wlll be connaected to the trald of the coaxial
feedline, A good earth ground to the transmitter ‘ S F
. chassls will reduce the danger of a.c. shock when making
ad justments at the antenna. ' o

Il
, -y 1 Preparing coil (M), - raggngtur '“:Eg E
I L3 D
3 ' =
1. Using a knife, scrape 2. Bernd two of the clesn ruggAZéo¥ "H—C
1# in. of enamel insulation areas (1 and 2) into S §=
from points 1, 2, and 13, - loops for connection .
Ba sure the coprer ls later, The clean areas
Slbpight and clean. may be tinned with solder,
—B
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4

g mounting post with insulator
80 1 capacitor section
) 80 i resonator coll
) 40 1l capacitor section
g 40 M resonator coil

1l in. x & ft. tube
3 7/8 in. x 4 f1. tube

3/4 in, x 4 ft. tube
) 5/8 tn. x 4 ft. tube
1/2 in. x 2 ft, tube
{upper end slotted)
/B in. x 3 ft. tuke
' : upper end capped)

' ' 75~ohm matching line

80 M matching/grounding coil
doubla~female coaxial connector
3/16 in. x § ft. rod
3/16 in. x 2 ft. rod
3/16 in. x 5 ft. rod
plastic spacer--7/8 in. hole
plastic spacarumB/u in. hole
plastic spacer--5/8 in. hole
tubing-to-red clamp

——LoWer screw hole

]

c

_~-Upper screw hole
—Black plastic

Center
lug.
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dware packets

1, #8 hardware: one 1-3/4 in. bolti
five flat washers;

‘ three lockwashers:
J thres nuts

self-tapping acrewst elght
hosa clampi ' one

I four 3/4 in. bolts;

M —- . 2, 1/4 in. hardware: four 1 in. bolta
) eight flat washeTs;
% eight lockwashers;
E

six hex nuta;
two wing nuts.

rod-splicing clamps: twe

2 f G NOTE: Coil (M) is not strictly

b required for operation of

Al D | P the antenna. If a better
: 80 M match is possible

1t may be left out of the

cireuit, in which case a

" | statlc dizcharge lightning

' arrestor or high-limpedance

r.f, choke may be used in

its place.
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IN THE EVENT OF DIFFICULTY. . ,

Pleasa feel free to write or telephone for aassistance. The moat commen source
of difficulty in vertical antenna installatlons may be traced to inadequate
ground systems, sg the following polnts should be kept in mind:

1, The lead from the braid of the coaxial feedline to the ground connection
ghould be no more than & few inches long, as thias lead will lncreasae the
affective electrical length (height) of the radiator on all bands. Long
leads can thersfors cause detuning and should e avolded. Or, to state
the matter another way, any ground plane {whether the earth itaelf, a
capacitive counterpoise, or a system of resonant radlal wires) should te
located immedliately below the base of the antenna.

2. The feadpoint impedance of a vertical antenna will depend to some extent
on the quality and extent of the ground system used. In some cases a
short metal stake or rod driven into the sarth at the basa of the antenna
will permit low-VSWR operation on all bands, although efficlency will
ne doubt be fairly poor. In most cases, however, a minimum number of
radial wires will ba required for VSWR readings of Z:1 or less on moat
bands, the exact number depending on loeal ground conditions. ALL ground-
mounted verticals will perform more efficiently with an extensive radial
aystem (five or more wires) than without one, so0 & relatively modest
investment in wire can produse excellent dividends 1f the space is available.

3. If a vertical is to Ve mounted on a roof or any other abeve-ground
structure a system of resonant radials for each band will be resquired.
In some cases the radials for 40 through 10 meters will provide cnough
capasitive coupling to the sarth ground plane for low-VSWR 80 meter operation,
but the likellhood is that at least one resonant radial for 80/75 meters
will be required for proper tuning. It lg recommended that thé antenna be
ad justed for minimum VEWR at ground level over a temporary radial system

before installation above ground where further adjustments may be difficult
to perform. _

When requesting advice or assistance with respect to problems of installation or
operation, please include a complete descriptlon of physical clreumstances,

VEWR and other measurements made, etc, No two inatallations are ever guite the
game, so a complete statement of all the possible factors inveolved will enable
ug.to reply more promptly and completely to all querles,
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ELECTRICAL AND MECHANICAL SPEC IFICATIONS: MODEL HF5V-III

Shipping welghti 12 lbs./ 5.4 ke:

Height (max.): 26 ft./ 7. 8 n,

Feedpoint impedance: nominal 50 ohms with included matching section

VEWR at resonancet 1,5:1 or less on all bands

Bandwidth (for VSWR of 2i1 or less): entire 40, 20, 15 and 10 meter bands:
§0=120 KHz on 80/75 meters

Power rating (input): 2 XKW PEP/ 1 KW c¢.w, 40 through 10 meters
1.2 Kil PEF/5OD W oc.w. BO/75 meters

Windloading area: 1.5 sq. ft./ .14 sq, nmeters

NOTICH

The mounting pest should be sealed against corrosion if it is to be placed in
concrate or in very damp, acidic or alkiline soil, Asphalt reoofing compound,
polyurethane varnish, or any other sealant which protectas against moisture
should be sultable for the purpoze. No sealing is ruquirad for abnva-ground
and most ground-level (in earth) installations.

BUTTERNUT ELECTRONICS CO.

P.0. Box 1411 San Marcos, Texas 78666 Phone: (512) 396-4111




