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Lightning 6 Specifr';cations

30 ft. x 2 in. Diameter Aluminum

6061 Heavy Wall Aluminum |

Rugged Fiberglass, 13'7" Longest Spreader Length

Enamel Protected Copper Wire

Plated For Corrosion Resistance|

7.4Sq.Ft.|

16'5"

100 Mph|
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Lightning 6

The Lightning 6 is a 6 element directional base station antenna. The Lightning 6 takes all of the benefits of Signal
Engineering's full wave design - and takes performance figures to the maximum with six elements on a wide spaced
design! If you desire the performance of our Lightning 6 but space or budget is a problem now, check out the Lightning
4+ - our 4 element beam that you can easily upgrade to 6 elements (making it a Lightning 6) whenever the time is right
with our upgrade kit!

The Lightning 6 is a optimized directional quad antenna incorporating all of the most desirable features for superior
two-way communications. Six heavy copper wire radiating elements are precisely spaced and mounted on a rugged
aluminum and fiberglass frame, forming a high-gain parasitic antenna. Exclusive SFS (Signal Feed System, patented)
matching system gives maximum directional performance and dual polarity to allow switching between close (local) and
long haul signal paths (DX).

Click here to compare SIGNAL ENGINEERING Beams Vs. Conventional Beams
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HIGH PERFORMANCE SIGNAL ENGINEERING

ANTENNAS
ASSEMBLY INSTRUCTIONS '

LIGHTNING 6

1} The boom of the sntemma comsiscs of five 2" diam. sections and four 1 7/B" diam.
coupling seccions. These parts are identified in the drawings below.

B-tvoe boom secticn (1 ea.)

(2" dia.) (2" dia.)
g\
9
C-type »::mliF:]ing {1 each) D"}’P%f%‘:‘: }.52151‘-; each)
(17/8" dia.) a.

A-type boom sectiom (Gea.)

F-lype cou /%ling (1 each)
E-type coupling (1 each) (17/8" dia.)
S (1 ?zj{il" dia.)

figire 1- boom sections & couplings

The boom is assembled by first putting together 5 sub-assemblies, then joining these
to form the complete structure which is 30" long.

%) Install 2 of the 1/2" dia X 18" long rod support brackers in one end of an A- boom

section. Refer to Figmes 2a & 7b. Seaure in the boom section with 10-32 X 2 1/2" bolts,
ruts, and lockwashers.




figire 26

3) Install the E-type coupling (identify frem fig.1) in the appropriate end of the
B-type boom section,as shown in fig.3. Insert 2 of the 1/2" dia rod support
brackets through both the boom and cowpling sections after aliend 2 the 1/2" holes,
Again bolt the rod support brackets in place with 10-32 X 2 1/2" bolts. Hote:

You will not be able to install mits and loclwashers ingside the boom.

—10-32 ¥ 2 1/2 bolt

11|r -
10-32 x 2 1/2 - 'l-
bolt, mut, & 5
e : - E-type cowpling,

1/2" dia. X 18"
rod sumnort bkt

B-tvoe boom sectiom

fipmre 3

Install the '"C'" type coupling In the other end of the "B type boom section. Insert
2 of the 1/2" diam. rod support brackets through both the boom and coupl ing sectlons.
(Refer to Figure 4)
%) Install the F-tvpe coupling in the dppropriate end of an A-type boom section.Apain
insert 2 rod support brackets through born the boom section and coupling afrer
aligning the 1/2" dia holes. Refer ro fimme &4,

) .
: &fw

gL'/b:::_t::: X 2 1/2 bole

172" dia, » 18"
i o sunoort bkt.

~

A-type hoom sect

figpre &



Install the D-type couwpling in the approprisre end of an A-type boom section. Install
2 rod support brackets after aligning the 1/2" holes. Refer to figure Lg,

Sl N-tvpe coupling
= ‘p ﬂ-'-
- 10-32 X 2 1/2 molt

1/2" dia. X 18"
rod support bkt.
A-tyne boom sectionm
figure 45
3) Install 2 rod support brackets in the last A-type boom section, as in step Z.
) There are & bundles of fiberglass rods. Selsct the 4 longest rods, and insert them

in the 1/2" dia rod support brackets in the A-type boom section from step 2. (The
drill&dupdqfdwr?dam:bemyfrmﬂmhnnn}. Carefully unroll the REFLECTOR

| s— A-TyPe boom section

st F'plass rode-
(white
shrink tubing)

figure 5 fipre 6

Slide each of the fiberglass rods out equally (approsdmarely). Semre rwo OppoSs rods
(180 degrees apart) in place in the rod Support brackets by installing a §8 X 1/
self-tapping screw in the hole in rhe hracket. The screw should be started st an angle,
and screwed in at an anple in order (o capture the fiberglass. Refer to figure 7.
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fipare: 7

M aliel: the other e Lilerplass rols out to tension the element wire, and lock Lhe
rouds in place with sell tapping screws. The rods should be pushed out until they are
just ready Lo bow-but are not bosed . This will ensure adequate tension in the wire and
correct olement spacing.

Sclect the 4 nest-loopest fiberplass rods, and the B-type boom section (with E-type
couwling installed). Insert the rods in the rod support brackets that are spaced in
approxitately 1' frem the end of the boom.

Carefilly unroll the driven element wire. This wire is in two pieces and is identified
by blue shrink tubing marking two attachmenc points to the fiberglass rods. Actach this
wire to the fiberglass rods using two wire clamps and two 4-40 X 3/4 bolts(use single
bolt in outermost hole in f'glass at "feedpoint A & feedpoint B). Refer to figure B.

fote: Make certain that the wires leswve the bolts ar feedpoint A & feedpoinc B
at a 45 degree angle as shown. This %5 best accomplished by not tightening
these two nuts until rhe fiberglass rods have been pushed out to tumsion
the wire all jumund, and locked in place. If the wire is not in lire wich
the crimp terminal where it Ieaves the f'glass rod, it may break cue to
flewvure in the wind.

1t is a licele difficult to judge the tension in the driven element wire, as it is
not on a flat surface as was the reflector wire during tensioning. Therefore it is
best to make a trial tensiuning and pick up the boom section so the element is
vertical, and note the tension/bowing. Again the rods must be pushed out to the point
where they just ready to bow

Insert 4 of the remaining fiberglass rods (the remaining rods are all the same length)
in the rod support brackets at the other end of the B-type boom section.

Carefully wwoli the lst director element wire, identified by red shrink tubing.
Attach this wire to the fiberglass rods at the points marked by shrink tubing as before.
Tension the wire as before.

Insert & fiberglass rods into eoch of the remaining boom sections. Attach one of the
director wires identified by yellow shrink tubing to each set of rods, and tension as
before. All of the wires with yollow shrink tubing are the same length.

AL this poinl &1l A elements are assembled and tensioned on the 5 boom sections.You are
s resady o join the boom sections Lopether, Reler to fimme 9 for the proper sequence
Althengh the 2nd, Jrd, and 4th direcinrs are the same length, the boom sections they
are mantod on mast be joined topeLher as shown in figgre 9.
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Feedooine A- horizoncal T shrink tubing
polarizacion :

e You are lnnkinﬂ from
the reflector. The driv, elém.

wire is arrached to ic.s f'glas . | @
rods on the reflector side. 45° vl! e

\-Fl!etbnﬂ'll: B-vertical polarizarien
figre 8- driven element asserbly

fth ireotor Elam.

Note: Drawings not to scale
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ﬁ_i
U-type coupli
A-type boom sectims ' 3 i
1] - ' \ Srd Director Elem
r"" L z F-type coupling
" oA
: ‘ énd Direstor Elem,

Note: All boom joints boltred
through wich 10-32% 2 1/2

C-type coupling
" Reflector £lem.

figure 9



10) The final steps in assembling the boom imvolve preparation of your mast section
as shown in fig. 10 (this is the mast sectien that goes into the rotor), and
installation of this mast along with the boom to mast plate on the boom. Figure 11

show ﬂulﬂcatimuprnmtsmﬂmhm.mdheightnfﬂuuhrtmt section
above the boom. :

‘There will be a bit of sag in the boom when it is assenbled, and the turnbuckles are
used to eliminate this, Simply support the boom near the center and tighten the
turmbuckles until the boom sag is eliminated, Afrer the murhbuckles have been adjusted,
it is a good idea to tape them over with electrical tape to prevent them from
loosening.

Note: When attaching the short mast and plate to the boom, align the part of the
mast that will be poing to the rotor with one of the fiberglass rods
having "feedpoint A" or "feedpoint 8" (Ffrom fig.8) on it.
which will be down and parallel to the tower, will be used to comect the
feed stub for vertical polarization.

.. -
=1 :
Drill a 3/8" dia. hole Wi
through Jto 4 £t e
1 3/4" dia. heavy duty —""
steel mast section

(ot fncluded with mtenna)

2 G
L] _1'_ 9" stran
10-32 X 1" holc
T,
figuare 10 figure 1la
: Turnbuckle ]
Ay wire
2!

= L |
o i | Tt .

\Eﬂﬂ-‘l to mast plate
—

Yowuor mast stub =

Fimaze 11b



113 INSTALLATION OF THE SFST™ MATCHING SYSTEM

The feed system consists of two stub wires ( supplied) which earmect to the driven
element ar "feedpoint A" and "feedpoint B (fig. £), then run up to the boom parallel
to the fiberglass rod, and then along the boom toward the boom to mast plate. The s
wires are supported by 2I' plastic ingsulators where they run alang the boom, and they
terminate at one ator near the boom to mast plate. The plastic insulators are
mounted to the boom using the 9" straps supplied, and are mounted at a 45 degree angle
such that both stub wires can be fed through each insulator. Refer to the figures below
for details of the stub wire installation and comection to the driven element.

Fiberglass rod

Priven ) Stub wire attachment to driven element
lement wire Stub wire

NOTE: Do not tape the flerible
sTub wires to my metal on ihe
boom. They may he taped te Lhu
Tiberglaes rods no fupthsv
than 3 ft. up.

Driven m
Element wire

| o —— Plastic insulator

dngle Bracket

|
11
9' Straps
i 4th insulator goes here
to support  brass stub,
[ = 31 e =
e — Location of plascic
/ | o | & _{ insulators on boom
- Mote: Last insulator
_ —— location not
Horizental i eritieal, as it
Stub Wire ! v is used to
(Flexible) Brass Stub Wires tension stubs,
Verctical Stub z
Wire(Flexible) Iggﬂfgigrﬁ
w.lst Director Element 7



Mounting of plastic insulators
to boom

E\ Brass Sribh Wire E#/IH.-ED Bole

I__{'""_ﬂ }r . Flexible Srub Wirse

[
F

1
. £
-Plastic Insulator G {

I=§=—|—FTF.-ET.' Washer
SRR Y e cher =,;4_'
]ID——“JI

Joining the Flexible and Brass Stub Wires

12) Prepare your two 50 ohm coax cables as shown in fig.12 below. The erimp
supplied may be simply crimped to the coax center conductor, however sol
recomended in addition to crimping.One coax line 15 attached to each stub wire as
showm in fig, 13a,b  helow, A good starting point for attachment of the coax to the
stub is about 2" in from the insulator, The cosx center conductor goes to the bare

stub wire, and the braid simply is clamped directly to the boam, directly opposite the
center conductor point ef attachment, by means of a " strap.

Bote: Make eertain to seal ﬁmmaﬁﬂmtmismmﬂnmidsmps. as
shown in Fig, l.Aailim;?emmmﬂm.ulmgm&em
is not moved around too much ter the sealer is applied. It is therefore

best to apply the sealer after any matching adjustments (described in next
step) are performed.

N




y, Brass Srub Wire Clamp

Y

=—- Plastic Insulator

(S

|
L
I

-
sl

M'E.;-‘-“---‘__""—-\_ l'__._---—""_"_.--_-_*-“
— §" Srrap

Fiimure 13a- Coax attachment to Figure 13b- Center Conductor
Brass Stub Wire attachment to
Stub Wire

SWR ADJUSTHENT

IF 5WR TOO HIGH ON CHAMMEL 1- Move coax attachment point toward the end of the stub
IF SWR TOO HIGH ON CHAMMEL 40- Move coax attachment point away from the end of the stub.

I'hkemrtainﬂu:mmectimstﬂﬂtstuhmbmmﬂght.hpemm 1
the boom where it leads away from the stub. s

SWR should be adjusted with the final length of coax feeding the enna_The i
swr is shown in the fipore below. - S

Mote: The horizontal and wertical feedlines may attach to the stubs at different points.



Six-Elament Quad Base Station Antenna

1.5:1 ’\ g 1.5:1
.__________-_-_-____=-:“_'_.____:_____,.-'"
§ 10 el %ja 1 30 &40

Typical SWR - Lightning &

A bwo-position switch may be used to select between horizonral and vertical
polarization at the operating position.

For optimam results, follow the tips below;
- Ereak up all wires in the vicinity of the srerma with "egg" insulators
spaced at 1lo-13' intervals.

- Locare the Lightning 6 as far as possible from other anternas and metrel cbjects.

WARNING:  INSTALLATION OF THIS PRODUCT MEAR POMER LIMES IS DANGERDLS,
FOR YOUR SAFETY FOLLOW THE INSTALLATION DIFECTIONS.

1) l‘ﬁ-IENFUTFINEUPCHTAKIMEIC#HT}EMﬂEFMJ CARE MUST BE TAKEN TO ENSURE THAT MO _PART
OF THE ANTENNA OR SUPPORTIMG STRUCTURE COMES INTO

LF CONTACT IS MADE WHILE A PERSON IS HOLDING THE ANTENNA, COAX, OR SUPPORTING STRUCTLRE,
ELECTROCUTION CAN RESULT,

2) A& COMAUNICATIONS TOWER IS THE RECOMMENDED SUPPORTING STRUCTURE FOR THIS ANTENNA. THE
mnmmmmmmn?mmmmlwmmmm, ROTOR, AND MAST AS WELL
THE COMBINED WIND LOAD, T™V=-TYPE TELESCOPING MASTS AND TUBLULAR, NOM-TELESCOPING MASTS
ARE MOT STRONG ENOUGH TO USE WITH THIS ANTENNA, AND PIPE IS NOT RECOMMENDED AS IT IS
TOO DIFFICULT TO RAISE WITH THE COMBIMED WEIGHT OF ANTENNA, ROTOR, ETC,

L14]



3) Caxt. MUST BE TAKEN TO LOCATE THE

WERE TO FALL DOWN, NO PART WOULD
IS TO LOCATE THE TOWER BASE TWICE

CONT,
AS

ANTENNA INSTALLATION SUCH THAT IF THE ENTIRE ASSEMBLY
ACT AN ELECTRIC.POWER LINE, A GOOD RULE TO FOLLOW

FAR FROM THE NEAREST POMER LINE AS THE DISTANCE

FHD‘&WEEHJMTDHTTDF“*EHIE{ETPMTUFHM-

PARTS LIST- LIGHINING 6 SD{ ELEMENT QUAD
QUANTTTY PART NO,

DESCRIPTION

Support brackert, fiberglass rod
A-type boom sectiom

B-type boom aectiEH

C-type boam coupl

D-cype boom coupling

E-type boom coupling

F-type boom coupling
Reflector rod(fiberglass)
Driven element rod{fiberglass)
Director rod(fiberglass)
Reflector element wire

Driven element wire

First director element wire

dnd, 3rd, & 4th direcrer elem, wires

to mast plate
Macching stub wire (flexibla)
Plastic insulator
Wire clams
1/4-20 U-bolts
L4-40 ¥ 3/4 machine screw
L-40 nut & lockomsher
10-32 X 2 1/2 machine serew
10-32 nut & lockwasher
10-32 X 1 machine screw
9" ronting strap
#8 X 1/4 self tapping serew

1/4-20 ¥ 3/8 machine screw
1/4-20 nur

1/4-20 split lockwasher

1/4-20 exrernal tooth lockwasher
1/4 flat washer

Eemi%iltng , i

Clanp, 1/8

6-22x 3/8 Machire Serew
6-32 e & Lockwasher
Brass Stub Wire

Guy Wire

s

sl
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3

EEL70
6ELT1
6ELT72
6EL73
BEL74
6EL75
6ELT6
6EL77
6EL78
6EL79
6ELS0
GELE1
GELB2
6ELA3
GELBS
BELBS
BELBS
6ELE7

1



	SIGNAL ENGINEERING - The Evolution of High Performance CB Antennas
	Signal_Engineering_Lightning6
	Signal_Engineering_6el_1
	Signal_Engineering_6el_2
	Signal_Engineering_6el_3
	Signal_Engineering_6el_4
	Signal_Engineering_6el_5
	Signal_Engineering_6el_6
	Signal_Engineering_6el_7
	Signal_Engineering_6el_8
	Signal_Engineering_6el_9
	Signal_Engineering_6el_10
	Signal_Engineering_6el_11


