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300€2 Twin Lead

 Twin lead cable is a two-conductor flat
cable used as a balanced transmission
line to carry radio frequency (RF) signals

* |tis constructed of two, stranded copper
wires, or solid copper-clad steel wires



300€2 Twin Lead

* |t can have significantly lower signal los
than smaller flexible coaxial cable

Frequency Loss (dB)

CableType  ViHz)  per 100m
RG-58A/U 30 MHz 6.6
300 Q

Twin Lead 30 MHz 0.55



300C2 Twin Lead

* Popular with home TV applications
« Other impedances include 450Q) and 60

450€2 “windowed”




300C2 Twin Lead

« 300Q twin lead comes in two types

—

———
—
—

-\"

300Q2 “windowed” 300Q “tv antenna wire”



300 €2 Twin Lead

* Indoor use only

e Often used for FM folded dipoles
(88 - 108 MH2)

* Fragile; hard to alter for ham use



300 €2 Twin Lead

Outdoor rated Foam-filled for low loss



Twin Lead Cable 300 ohm Foam Insulated Flat Wire TV Video Antenna,
C  10Feet, 10

Brand New

$10.95 dcha461 (369) 100%
or Best Offer
Free shipping

25 Foot 300 Ohm Foam Insulated Twin Lead-in Wire for TV Video
@ Antenna 25' 25ft.

Brand New

$]8.25 elh100 (7177) 100%

Buy It Now
Free shipping
Free returns
311 sold




A Little J-pole Theory

* End-fed half-wavelength
antenna

* Fed through a shorted 1/4
wave matching stub (no
radials)

3/4

/4 "D"=about 1/10
wavelengt of "B"

IIAII 7
I~ 7-ICH about 1/10
= of "B"

/4 wavelength

"‘\ \Connect Coax Shield
|
'‘Connect Coax

Reduce lengths to account for
Velocity Factor

J-pole dimensions




A Little J-pole Theory

* Online calculators put you in the ballpark

e https://mQukd.com/calculators/slim-jim-and-j-pole-
calculator/american-version/

* The velocity factor (Vf) is critical



Table of Twinlead Velocity
Factors

TABLE OF WIREMAN WINDOWLINE AND TWINLINE:

cal range: Most twin lead cables will have a velocity facto

Com)e

h 4

Key points about twin lead velocity factors:

petween 0.80 and

« Dependence on insulation material: The exact velocity factor can slightly vary

WIREMAN BALANCED LINES

Ve V. inal

NOMinal Real Jocity focity FRT. Strands

P/N Im Im Fotor | Factor Outer AWG / AWG xx
' o Claimed | Real* Diameter

551 450 Q2 450 Q2 1‘0.91 \| 0.902 | .065X.930 18 1/18 | 1318

552 450 Q) 400 0.91 0.917 | .065X.930 16 19/29 | 1315

553 450 Q) 450 €2 0.91 0.898 | .065 X .930 18 19/ xx | 1317

554 440 Q) 370 Q2 0.91 0.928 | .065 X .930 14 19 /27 | 1313

562 300 Q2 300 Q 0.91 J| Unknown | .150 x .400 20 7/28 | 1320

) 4

depending on the type of insulation used in the twin lead cable. &



A Little J-pole Theory |

* Impedance determined by N2
location of feed point

* Tuning is by changing the
length of the tuning stub

.- Y Lower Impedance
F



h 4

A Little J-pole Theory

E-Plane gain (dBi) of J Antenna (SlimJim variation) vs. Dipole

* E-plane (vertical) RF
distribution

* Free space gain e O

approximately 2.2 dB :

* Sensitive to electrically
conductive objects in its
induction fields NBTAX 21 Skl 0, 49484s

VHF Calibration Dipole @ 146 MHZz e—




A Little J-pole Theory

* Voltage (V) & Current (1)
standing wave distributions

* If built correctly, the matching
section is not a part of the
antenna (NOTE: can help with
mounting)







Constructing a Simple J-pole

e 70 cm band dimensions

| 19 inches averall

300 ohm TY Twin Lead

|- 7/8"-|— 4-1/2 inches—l | 13-3/8 inches

1/4"

Figure 1. J-pole
(Not to scale)

WB36CK'98



Constructing a Simple
J-pole

e Cut overall length (add
%4” for bottom ‘short’)

e Start with the bottom

| 19 inches overall |

300 ohm TV Twin Lead

|— 7/3"-|— 4-1/2 inches—| |—13-3/8 inches —|

174"

Figure 1. J-pole
{Not to scale) WB36CK 98




Constructing a Simple
J-pole

{
3
|
!
i

e Remove ¥4” of insulation

=

I 19 inches overall

300 ohm TV Twin Lead

|. 7/8"-|—— 4-172 inches—{ }——13-3/8 inches —1

144"

Figure 1. J-pole
{Not to scale) WB36CK 95




Constructing a Simple
J-pole

e Remove ¥4” of insulation

* “Tin” the ends

I 19 inches overall I

P
a 300 ohm TV Twin Lead

| 7/8"4— 412 inches = |—————13-3/8 inches ————

174"

Figure 1. J-pole
{Not to scale) WB36CK '8




Constructing a Simple
J-pole

e Remove ¥4” of insulation
 “Tin” the ends
e Short the ends together

I 19 inches overall |

300 ohm TV Twin Lead

| 7/8"4— 412 inches = |—————13-3/8 inches ————

1/4"

Figure 1. J-pole
{Not to scale) WB36CK 95




Constructing a Simple
J-pole

* Open “window” for coax connection |

1
7/8"1— 4-1/2 inches — |————13-3/8 inches ————]

1/4"

Figure 1. J-pole
{Not to scale) WB36CK '98



Constructing a Simple
J-pole

* Open “window” for coax connection

 Strip insulation from sides

l 19 inches overall I

300 ohm TV Twin Lead
4-1/2 inches —| |—— 13-3/8 inches ——————
1/4"

Figure 1. J-pole
{Not to scale) WB36CK ‘98



Constructing a Simple
J-pole

* Open “window” for coax connection
 Strip insulation from sides

* “Tin” the exposed wires

l 19 inches overall I

300 ohm TV Twin Lead

4-172 inches—-{ |——l3-3/8 inches —{

1/4"

Figure 1. J-pole
{Not to scale) WB36CK ‘98



Constructing a Simple
J-pole

e Cut ¥4” notch for tuning stub

| 19 inches overall |

|- 7/8"-|— 4-172 inches—' |—13-3/8 inches —|

174"

Figure 1. J-pole
(Not to scale) WB36CK 98




Constructing a Simple
J-pole

» Strip and prepare the coax (also
“tin”)

1
|— 7/8"-'— 4-1/2 inches—' I— 13-3/8 inches —|

1/4"

Figure 1. J-pole
iNot to scalel WB36CK 95




Constructing a Simple
J-pole

» Strip and prepare the coax (also
“tin”; allows for bending)

e Solder to “window” leads

19 inches overall I

Center

300 ohm TV Twin Lead

4-172 inches—| ‘—13-3/8 inches —|

Shield 14

Figure 1. J-pole
{Not to scale) WB36CK '8




Constructing a Simple
J-pole

e Cover solder joints with heat
shrink, electrical tape, etc, (not
pictured)

 Now reinforce the window area
(“popsicle stick”) and wire ties

Attach wire tie to
hole in top
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S5A
The SUPer'J Colinear
Element
. I Phasing
* Consists of a simple J + a phasing stub & - Stub
a colinear element - ~|
SA
25 A
P, S I




The Super-J

* Consists of a simple J + a phasing stub &
a colinear element

* The phasing stub allows both half-wave
sections to radiate in-phase

.25 A+




The Super-J

* Consists of a simple J + a phasing stub &
a colinear element

* The phasing stub allows both half-wave
sections to radiate in-phase

* The approximate gain of the Super-J
antenna is from 4.6 to 5.2 dB

(4
N
3
>
'

o
>




Constructing a Super-J

« We’ll assume the basics are understood
and focus on the differences

 The interaction between the lower and
upper half results in differences in the
theoretical numbers

* We'll begin with the phasing stub




Constructing a Super-J

e Cut a 5-34" section of
300€2 twinlead

* Includes extra length for
short & connections

* Short the end opposite the
connection point

 Strip/tin wire ends for
connection




Constructing a Super-J

* Now prepare the connection for the
phasing stub

5-5/16"




Constructing a Super-J

* Now prepare the connection for the
phasing stub

e Cut the radiator element at the
Insertion location

e Remove the insulation and tin the
wires from both ends




Constructing a Super-J

* Now solder the phasing stub
Into the opening




El k311 3UWR 1/ |1.496

448.55 MHz &
448.95 MHz

Super J SWR
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N4
i 4" Nylon Tiewrap
0 for Hanging
| Short Top Side
of RG-174A
Decoupling Stub

../l

18
Cut Out 1/4"N0tches< E 4-1/4" RG-174A

The Dual-band J

* Designed by Dr. Ed Fong e \

 Can be purchased . N1 gg;?éé:ﬁ?h Heat
directly from him, or Cut Qut 147 Noteh === ' Shrink Tubing
others 16-1/4"

* Youtube construction . 41_1#4 ..
videos available BNC

Connector



Short Top Side
of RG-174A
Decoupling Stub

. .
j 4-1/4" RG-174A

The Dual-band J

* The decoupling stub acts
as a high inductive
impedance to 70cm RF Notches can be ) coenrontpn
eliminated “

 70cm RF radiates from the
element below the
decoupler

=



The Dual-band J

* The frequency of 2m RF is
too low to activate the
decoupler

* The entire length is used
as the radiator

Notches can be /
“

eliminated

=

2m RF not cut of?
by decoupler



The Dual-band J
Construction

* As with the Super-J,
we’ll assume the
prereqs are mastered

* Only the unique
features will be shown

Cut Out 1/4" Notch —

Connector as —
req'd .
q ’ ;‘
RG-58 or RG-8

-}

4" Nylon Tiewrap

W

for Hanging

Sl/ Short Top Side

of RG-174A
Decoupling Stub

4-1/4" RG-174A

== 28-12"

== 16 -7/16"

Splice and Short Together



. A 4
0 4" Nylon Tiewrap

The Dual-band J T for Hanging
co nStrUCtiOH 5> Short Top Side

of RG-174A
Decoupling Stub

4-1/4" RG-174A
TTT 28-1/2"

 Cuta 4-1/2" length of RG @

174 (the extra length
needed for soldering
connections)

|
Cut Out 1/4" Notch —
=== e 16=7/16"

* Do not try other types of

coax (I did - failures R T
ga IO re) Connector as i f

req'd '
Splice and Short Together

-
S 2
RG-58 or RG-8



The Dual-band J
Construction

 Strip both ends, separating the
center conductor




The Dual-band J
Construction

 Strip both ends, exposing the
center conductor

* For the top, twist the shield
braids together

 Tin all conductors




The Dual-band J
Construction

* At the top, solder the
shield around the center
conductor




The Dual-band J
Construction

At the bottom, remove all
traces of the shield. Tin
the center conductor




The Dual-band J
Construction

* On the radiating element,
remove a 4-1/2” section
for the RG-174 to fit.

* Note the unnecessary
notches




The Dual-band J
Construction

 On the radiating element,
remove a 4-1/2” section
for the RG-174 to fit.

* Note the unnecessary
notches)

* Tin the small “stubs” of
conductor for soldering
the RG-174 coax (top
shown)




The Dual-band J
Construction

e Solder the RG-174 segment
Into the space provided
(bottom shown)

* Strengthen section using
popsicle sticks and cover
with shrink tubing
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Dual Band J
2M band
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|
bH1: -1-13+i1HH 8608 MH=

448.55 MHz &
448.95 MHz

Dual Band J
STHRT 4Z20.8808 888 MH=z buwil1888H= 181p STOPF 450.888 8608 MH=z 70 cm band




Any Questions?

* NOTE: Dimensions must be “slightly” shorter if
the J-pole is to inserted into a Schedule 200
pipe for a permanent outdoor installation

* Experimentation is essential!



