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Butternut Electronics Co’s Instruction Manual for:
Model HF5V-II — 1977

Instructions

Model HF5V-I1

NOTE:
The HF5V Vertical antenna previously manufactured
by Butternut Electronics Co. was discontinued in
1979. Parts are no longer available for these
antennas. This instruction is made available as a
reference.
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SUTTERNUT ELECTRONICS CO:  ASSEMBLY AND INSTALLATION: MODEL HFSV-II

RAOUTE 1, LAKE CRYB3TAL, MN 385055

(August, 1978)

During assembly and installation take care to avold contacting power lines with
the antenna, Do not mount the antenna in any location where it might blow into
or fall upon power lines.

Tools recommended for assemblyt standard bWlade screwdriver, 5/16 in, nutdriver,
pliers, pocket knilfe,

Study the pictorial diagrams and proceed as followss

1. Check to see that all parts are present. See the parts plctorial page.

2. Plant the mounting post (A) in a hole approximately 21 in, deep so that the
upper ¢nd of the fiberglase insulator clears the ground by 5 or 6 in, DPack
earth tightly around the tubing post to make sure that it remalns vertical.
Concrete 1s recommended for meore strength. The post may be twisted slightly
while the concrete 1s setting so that it may be removed easily at a later
date, if desired. The poat should not wobble in the hole. NOTE: Hammering
the post ilnte the ground may cause splintering of the fiberglass insulator.
If the post must be hammered, proteci the top with a block of wood.

3, Prepare the impedance matching/ grounding coil (M) as shown on the plectorial
pagze,

L, Pass a #8 x 1-3/4 in. screw through the braid lug of the impedance matchlng
1ine (L), through a flat washer, through loop 2 of coil (M), through ancther
flat washer, and through hole 2 of the mounting poat (A). Secure with a flat
washer, a lock washer, and a #8 nut,

5, Note that the 80m resenator coil (C) has two clamps, one large and cne small.
Remove the round head gcrew from the large clamp and spread the clamp slight-

1y.

6. Pass the top of (B) first through the larger clamp of (¢}, then through the
smaller clamp. The larger clamp should be below the black plastlc on (B).

7. Line up the screw hole in the small-
er clamp of (C) with the lower screw
hole in the top of (B). Tighten the
clamp, then secure with a #10-24
self-tapping screw through the <¢lamp
into (B).

gmaller clamp

8. Replace the 1/4 in. x 1 in. bolt in
the larger clamp of (C). Remave the
packing tape from (C) and slide the
larger clamp down section (B) -until
the bottom of the clamp touches the
blue mark on (B). Tighten the clamp.
This gives the preliminary 80m set-
ting., Set assembly (B-C; aside.

——largar clamp
T ——blue mark

9, Install the 40m resonator coil (E) im
the =same manner, Slide the larger
clamp down section (D) until the bot-
tom of the clamp touches the blue mark
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-
and tighten the clamp, This gives the preliminary 40m setting.

10, Telescope the lower end of {F) onto the top of (D). Line up the mcrew holes
in (D) and (F) and secure with & #10-24 aelf-tapping screw.

1l. Place a large stainless steel clamp over the slotted end of (@) and telescope
(F) into (Cj. Adjust the distance between the black plastic part of (G) and
the top of (E) to 5 ft. 8 in. and tighten the clamp.

12, Telescope the bottom of (H) into the top of (G), Line up the screw holes and
: secure with a #10-24 self-tapping screw.

13. Telescope (J) into (I), line up the screw holes, and secure with a #10-24 self-
tapping screw. ‘

14, Talescopa'(K) into (J), line up the screw holea, and secure with a #6-32 self-
tapping screw,

15, Place a small stainless steel clamp over the top of (). Telescope the bottom
of (I) into (H), adjuest the distance: from the top of the black plastic trap (G)
to the top of (K} to 13 ft. 4 in. and tighten the clamp.

16, Place the bottom of (B) over the top of (A) and line up the screw holes. Pass
a #8 x 1-3/4 in. screw through the center lug of (L), through a flat washer,
through loop 1 of coll (M), and through (B-A). Secure with a flat washer, a
lockwazher, and a #8 nut. .

THE ANTENNA WILL EE RATSED IN THE NEXT BTEP. WATCH QUT FOR POWER LINES]

17. Raige amsemdly (D) through (K) and place it atop (B) by teleacoping the bottom
of (D) over the top of (B), lining up the screw holes, and securing with a #10-
24 self-tapping screw,

18. To avold a possible shock hazard, be sure that your rig is well grounded and/or
disconnected from the AC mainsg. Connect the rig to the antenna with any conven-
jent length of 50-53 ohm coax, A double female connector (N) is provided to
mate with a standard PL-Z259.

19, Connect point 3 on the impedance coil (M) to a ground rod. Radials may be con-
nected to the serew holding the coax traid, soldered to point 3 on ceil (M), or
connected to the ground rod. See the radial Information attached.

Note: Coll (M) is not strictly required for operation of the antenna. If a bet-
ter match on 80m is possible without the coil, 1t may be left out of the cir-
cult, If this 1s done, a static-dlscharge type of lightning arrester should
e used,

20, Follow the Checkout and Adjustment Procedure., Do not exceed the ratings of the
antenna. (Data sheet provided.)
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CHECKOUT AND ADJUSTMENT PROCEDURE

The dimensions given in the pictorial should produce very low SWR readings over
the 20, 15, and 10 meter bands, and the 80/75 and 40 meter resonator clrcuits
are get for resonances of approximately 3700 and 7100 Khz. when unpacked and ad-
justed as on p. 1. Inasmuch as some variation is to bé expected, the Tollowing
procedure should be used to adjust the antenna for minimum SWR at any desired
point in each of the five bands. GOWR readings may be taken at the tranamitter
end of the feedline or at the junction of the feedline and the 75 ohm line for
greater accuracy. SWR should always be monitored during operation, Erratic or

. high readings indicate a problem which must be corrected before operation regumes.

1, Determine the frequency of minimum SWR on 15 meters. To raise freguency, tele-
scope the sliding sections F-( closer together. To lower frequency, slide
them farther apart,.

2. Determine the frequency of minimum SWR on 20 meters. To ralse or lower fre-
guency, adjust the total length of sections H through K by varying the amount
of overlap between sections H and T a few inches at a tima.

3. Determine the freguency of minimum SWR on 10 meters. The 20 meter adjuastment
also determines the 10 meter resonant frequency, but resonance on both bands
is o Wroad that slight adjustments for the aake of improved SWR on one band
will not aprreciably affect SWR on the other.

4. Determine the frequency of minimum SWE on 40 meters. Adjustment may be made
by loosening the lower c¢lamp of the 40 meter resonator coll (sactionE})

and compressing or expanding the apacing between coil turns to lower or
raise frequency, respectively. One half-inch of travel will move the
frequency of minimum SWR by approximately 70 Khz. When the proper setting
has been found, tighten the lower clamp in place.

5, Determine the frequency of minimum SWR on 80 or 75 meters. Adjustiment ls
mede as in the preceding step by repositioning the lower clamp on the 80/?5
meter resonator coil (eection C). When the proper setting has been found
and ‘the lower clamp tightened, mdjust the impedance matching coll at the
base of the antenna by spreading the turms farther apart or squeezing them
closer together until the SWR drops to a new minimum value. One adjustment
of the impedance matching coll should suffice for operation over the entire
3500-4000 Khz range, provided that the necessary readjustments are made to
the 80/75 M resonator coil. In general, the 40 and 80/75 meter adjustments
will not appreciably affect adjusiments previously made for 20, 15, and 10
meters. However, if the 80/75 meter tuning is readjusted for operatlon at
a much higher or lower frequency, it may Ve necessary to readjust the 40
meter tuning as in step 4 in order to maintain SWR of less than 211 at both
band edges.

Finally, it should be remembered that SWR will depend to some extent on losses
in the ground connection and that low SWR readings do not necessarily mean that
an antenna is operating efficiently. In any casze, there is no polint in expending
great effort to attaln SWR readings significantly btelow 21l over the operating
range on any of the five bandsz, as the difference between 21l SWR and a perfect
match would be negligible in the average case. .
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BUTTERNUT ELECTRONICS CO,
“ RouTte 1, LK. CRYsTaL, Mu. 50088 I'T_'jV-—II P ll- (Aug" ’ ?8)

MOLEL HF5V--IT VERTICAT ANTENNA —K
PICTORIAL DIAGRAM

—
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Safety firstl Do not install the antenna where it can 15 M trﬁg
contact power lines during or after inastallation!
High R.F. voltages can appear on the exposed rescnator
colls«=-a protective fence arourid the antenns 1s recom-
mended if there is a chance of people touching them
during operation. | 5 ft. 8 in,

Remember that the transmittar chassis will be connected
to the brald of the coaxlal feedline, A good earth L
ground to the transmitter chassis will reduce the dan-

. BOM . —
ger of shock when making adjustments at the antenna. resonator - E
i : 1 Preparing coil (M) D
'z— refOAL ol —
3
1. Using a knife, scrape 2. Berid two of the clean .
14 in. of enamel insulation areas (1 and 2) into
from points 1, 2, and 3. loopa for connection
Be sure the copper 1s later. The clean areas
bright and clean. may be tinned with golder

Warranty: Butternut will repair or replace defective parts for
2 period of 90 days following the date of purchase. Defective
parts, if returned for repalr or replacement, must be sent to
the factory. The purchaser bears the cost of shipping to the :
factory; we pay the return shipping. M
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_~Upper screw hole
——Lower screw hole
—Black plastic

trap
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Parts List

£A) Mounting post with fiberglass insert

(B) 80m resonstor capacitor sectien (5-4 ft.)
(C) 80m resonator coil

(D) 40m resonator capacitor section (20 in.)
(E) 4Om rescnator coil

(F) 1 in. x 33 in. tube, screw at bottom

(G) 15m trap section, bottom slotted

(H) 3/b in. x U4 ft. tube, top slotted

(I) 5/8 in. x 4 £t. tube, screw hole in top

(J) 1/2 in. x & ft. tube, large screw hole
in bottom, small screw hole in top

(X) 3/8 in. x 3 ft, tube, screw hole in
bottom, top closed,

(L) Coaxial matching section

(M) Impedance matching/de grounding coll,
enameled copper wire

(N) Double female coax connector
Hardware Packetsi
1| #8 hﬂ.rdwa-re

2. clampa, self-tapping screws
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THECRY OF OFERATION

The HF5V-II operates as a full quarter-wavelength radiator on 15 meters, using

a parallel-tuned decoupling trap to isolate sectlons K through H from the lower
antenna gections on this band. On 20 meters the entire antenna length is amctive,
and the antenna operates with a physical length of approximately 3/8 wavelength,
Thies length is resonated by the capacitive resctances of the B0/75 and 40 meters
resonator clrcocults and by the inductive reacitance of the 15 meter trap. 20 meter
radliatlon resistance ls much higher than that of conventional trapped or monoband
quarter.wave vertlcals, and overall efficlsency is conslderably better. 10 meter
eperation is simllar fto that on 20 meters, and the antenna functions as a 3/&
wavelength radiator with improved low-angle radiation characteristics and much
graater efficiency than quarter-wave types. On 40 and 80/75 meters, the approp-
rlate rescnator clreulits provide the inductlve reactances required for resonance,
and the 15 meter trap provides a slight amount of additloenal inductive reactance, .
Because aof the higher than normal radiatlon resistance on 20 meters, the impedance
at the base of the antenna 1a In the neijghborheod of 100 chms on that band.

An electrical quarter wavelength sectien of 75-ohm coaxial cable is used am a
matching tranaformer for the 50 ohms impedance of the main transmission line.

This matching sectlon deoes not appreciably affect impedance matching on the other
bands .,

SERVICE

In case of difficulty during installation or operation, please feel free to
wrlite or ecall for assistance. ‘ :

BUTTERNUT ELECTRONICS CO,

@Z\
{/I\'} [ROUTE 1, LK. CRYaTaL, MH. BAOSYD

PHONRE: (B07) S4T7-31248
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e e 9 pata Sheet: ‘Model HF5V-II

Routt 1, LK. CRystar, My, BEOBS

The only really NEW 80-10 meter vertical design in 20 years!

*Completely automatic bandswitching 80-10 meters (160-10 meters with optional
TBR add-on unit).

*L.ow VSWR over entire 40, 20, 15 and 10 meter bands plus any 60-100 Khz seg-
ment of 75/80 meters. May also be used on adjacent M.A.R.S. and C.A.P. chan-
nels with little or no adjustment. NO ANTENNA TUNER REQUIRED!

*Entire radiator length is active on 80/75, 40. 20 and 10 meters (full physical
quarter-wave resonance on 15 meters) for greater bandwidth and superior DX
-performance.

*Heavy duty air-wound resonator inductors for 75/80 and 40 meters are unaffec-
ted by moisture and may be slide-adjusted for minimum VSWR at any freguency
in both bands-- - no need to take the antenna down to QSY between 75 and B0
meter band segments!

*Adjustable shunt inductor at antenna base for lowest 80/7% meter VSWR and
d.c. grounding on all bands.

J *Ground or roof/tower mounting -- no guys reguirec]! Complete instructions
provided. '
’ »Highest quality construction and workmanship: high-strength atuminum alloy

and fiber glass used throughout. Comes complete with 1-1/8" O.D. tubular
mounting post, RG-11/U matching line and double-female connector for stan-
dard coax plug and any length of 50-53 ohm cable,

ELECTRICAL AND MECHANICAL SPECIFICATIONS:

Shipping weight: 12 1bs./5.4 Kg.
Height: 26 11./7.8 meters

Feedpoint impedance: nominal 50 ohm on all bands with included
matching section.

VSWR at resonance: 1.5:1 or less on all bands,

Bandwidth (for 2:1 or less VSWR): entire 40, 20, 15 and 10 meter
bands; 60-100 Khz on 75/80 M.

Power ratlng: legal limit SSB/C.W. 40-10 meters: 1200 W P.E.P./
500 W C.W. 75/80 meters.

Wind loading area: 1.5 5q. ft./.14 5q. meters

Wind survival (unguyed) rating: 80 m.p.h./128 Km.p.h. ll-'tesonator
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Model HF4V-!| - - Automatic bandswitching 40-10 maters.

Entire radiator length is active on 40, 20 and 10 meters (full

size quarter-wave resonance on 15 meters). Same construction r
and 40-10 meter specifications as model HF5V-H except as
noted below. Comas complete with mounting post, base shunt
inductor for d.c. grounding, RG-11/U matching section, and
L connectors for PL-259 and any length of 50-53 ohm cable.

5

Shipping welght: 9 Ibs./4 kg.

Height: 25 ft./7.5 meters.

W Trap

Mode) HF3V - - Autematic bandswitching meters. 1

May also be used on 10 meters with low VEWR. Same rugged
construction as models HFSV-1l and HF4AV-IL. Will not operate
on 15 meters without a tuner, but specifications are otherwise
identical to those of model HFSV-Il except as noted below.
Comes complete with mounting post, base shunt inductor for
d.c. grounding, RG-11/U matching section, and connectors for
PL-259 and any length of 50-53 ohm cable,

AL hi

Shipping weight: 10 Ibs./4.5 kg.

AALRLL
A i

Height: 25 ft./7.5 meters

Base

HF4V I BUTTERNUT ELECTRONICS CO. HF3V

RouTE 1. LK. CAYSTAL, Mn B3BOBS
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Roof Mounting Instructiens: Butternut Vertical Antennas (8-78)

During assembly and installation take care to aveid contactlng power lines with
the antenna or any part of the radial/ground system. Do not run wires above or
below power lines. See NOTE: Step 4 on safe installation.

1, Install the tripod tower at the ,
peak of the reof as shown. Use lag ———n——ggfegﬂa 1
acrews to secure the tower firmly pedance co
to the roof. Lag screws are best HHHH%H““‘ ”ﬁﬂf
ingtalled if a starter heole is made
for each one firat, Although leaks
are net usually a problem, you may
wish to cover the three base plates
of the tripod with =ealant.

2. Loosen the set screws at the top
and middle of the tower and install
the 1-1/4 in. x 2 ft. slotted tube.
(Provided with roof mount kits only.)
Tne slotted end must -be up. Install
a ztainless steel hoge clamp over the
slotied end.

3. Tighten the set screws to secure

the 1-1/4 in. tube, Do not overtighten,
as this will prevent the mounting poat HFsV-TI1 shown.
from =sliding in smoothly.

4, Install the assembled antenna by telescoping the mounting post into the 1-1/4
in, tube 1 ft. 10 in, (nearly as far as 1t will go), and tighten the clamp.

NOTEs If the roof is steep, or 1f there 1a no help to atabllize the antenna as it
is going up, you may wish to Install it in the triped on its side, and walk or
pull the antenna up, hinging it on two of the tripod's base plates. Alternatively,
the mounting poat may be inastalled, and the antenna placed on top of it, SAFETY
FIRST! Although the antenna is not heavy, it may be hard to handle alone or in a
wind. A safety belt should be used if working alonel!

5. Connect radials and a gfound wire to the acrew holding the flberglass in the
mounting post, to the clamp on the 1-1/4 in. tube, or to the extra wire coming
from the ground side of the impedance coil, (Solder if connected to the wire.)
THE LEAD TO THE RADTAL SYSTEM MUST NOT BE OVER STX INCHES LONG.

Te avold a possible shock hazard, be sure that the rig is well grounded and/or
disconnected from the AC mains before proceeding.

6. Connect a 50-53 ohm coaxial feedline and proceed with checlkout and adjustment.

Alternste Methoed of Raising Antenna:




