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If It Won’t Match, to “L” With It!!!

The following article by Bud Bane, W6WB first appeared in Feb. - Mar.
issue ofTecnews which was published regularly by Elmar Electronic Supply. |t
was sent to us by Chuck Patterson, K6RK and is reprinted here in the ho
you will find it to be as interesting and informative as | digd.

By Bud Bane, W6WB

Let it be said at the outset that the “L” tances into their equivalent L and C
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lower losses in a particular application combination of a resistance and r
than will the much more familiar “pi”

subject has been deemed of sufficientin series. This rule is applied practic
importance to warrant a full-length pre- in the following manner: Two resi
sentation. To this end, the bosses Elvintances, (impedances) are always kngwr},
and Mario have relin-

quished their interior ac ==

page so that the write | FIGLIRF - e ihs ':5;.'..';.’.'.'1;: e

could present all pos: _L Xg

sible information in the wai:?::ra | I:"'EI'__"D_ |Ifr.r:|:-.

space ayaﬂable. Now to.] cereer i .-~ 'T‘I' R

the subject proper. ACROSS THE L— =" 1
The “L" network looks HIGHE ST o 17 =

symbolically like an in- | oF THE T&0 et 1%

verted letter “L” and in- | 'MPEDANCES HIGH ™ Hg LOW

cludes two reactive ele: = i . l::m'

ments, one in the serie ', 1

arm, the other in the par "IN SHUNT ARM ==

allel arm. See Fig.1.

It is important to note that the network the load you have and the load th
arms are specified in terms of reactanceto be marched. Obviously, one of th¢se
rather than in inductance and capacity.resistances is always higher than [thg
This makes possible network design for- other. The two known resistances are |uti
mulas that are independent of frequency.lized in a formula to determine the value
A given network with a certain imped- of reactance, which must be placed in
ance transforming ratio can therefore be parallel with the higher of the two so that
operated at any frequency by convert- the equivalent series circuit contains fthe
ing the inductive and capacitive reac-

(Continued on Page 3
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General Meeting
September 12, 2002

Harry’'s Hof Brau
1909 El Camino Real,
Redwood City

Program
To be Announced

Stay tuned to W6TI

Social Hour .. 6:00 P.M.
Dinner .......... 7:00 P.M.
Meeting......... 8:00 P.M.

/
\
2002 - 2003

Dues are Due
See Page 2
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Vice President’'s Comments

. [ \\Eg

Looks like there’s some life in the  There will be a Board of Director
club after all! Dick, N7RC has vol- meeting at W6VG’s home at 10 a
unteered to revive the annual club Saturday, August 24th. Let Ron kn
Marathon and has generated numer-if you plan to attend as a visitor.
ous comments as to why the Marathon Our next club meeting will be at Ha
has withered. My own take is a lack ry’'s Hofbrau in Redwood City on Thur
of publicity. So beginning now | will
try to rectify that. being developed. If you have ideas

Remember; our Marathon starts requests for future programs, please
December 1st and ends January 31stme know.

The rules are simple: work as many Don't forget the Christmas party D
counties as you can. QSL’s not need- cember 14th. Mark your calenda
ed. | think there are three categories: Rolph, W6TWO is putting this toget
phone, CW and mixed. Let's hope er.

the sun cooperates and conditions Dues are due! If you haven't alr81
improve. The decision to move the done so, send them to box 608 be
Marathon from summer to winter was the cut off date of September 1st.
a good one. Have you heard any good Oh yes, we still need a President!
DX lately? The Holidays shouldn’t 73, Chuck, K6RK.

divert our attention too much. Dick
has promised some ideas, so stay
tuned!

The Swap Shop on Thursday
evening is showing signs of life, too.
Mitch, AEBAI has taken over from
Ben, W6FDU.

It's not too early to think about
Visalia 2003. Let George, W6YD or
Jerry, KBMD know you are ready for
assignments.

NCDXC Dues Information

Full and Associate Members;

Date Dues are Paid Member Family Rate
1 July thru 30 September $24.00 Plus $15.00
1 October and after $24.00 Plus $15.00

=

day, September 12th. The program is

or
let

o -
['S.

dy
ore

*Members who have not remitted dues by the 30 September deadline are considered dropIJed from

the membership roles. Those desiring to renew membership may do so anytime, but wil
included in the new issue of the NCDXC Roster .

not be

(Absentee Member Dues are $16.00 per year. )
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.. To “L” With It Il with a 10:1 impedance ratio: “A” order to reestablish correct network tyin-
matches 1000 to 100 ohms, “B” ing. The opposite is also true. An gn-
(Continued from Page 1) matches 100 to 10 ohms. The formula tenna that appears inductive reactive will

lowest resistance term. A second simple shows that the necessary shunting re-require a smaller value of inductancdg in
formula gives the required value of reac- actance for “A” will be substantially the series arm of the network. All things
tance for the equivalent series circuit. The higher than that required for “B”. In being equal, an L network will always

design parameters of L networks are suchterms of capacity, “A” shunting capaci- have less loss than a “pi” or “T” type

that operation is on an “all or nothing ba- tor will be much smaller than the ca- network.

sis”. That is, the assumption is made thatpacitor in “B”. This type of network is therefore pref-
the generator, (a vacuum tube for ex- (3)- The “L” network is a two-way erable for all impedance matching gp-
ample) is to work into a load equal to its device . . . it may be used to transform plications other than from vacuum tupe

own resistance. Under these conditionsimpedances up or down, provided only to load. It is undesirable in the latter gp-
maximum power transfer, (full coupling) that (1) is observed. Practically, a 10 plication since full power is always
will result when the network is properly ohm beam may be matched to a 50drawn from the tube.
tuned. Coupling can be controlled with ohm line or a 50 ohm line to a 1500 L networks are of particular advantgge
a pi network but not with an L. While it ohm antenna base impedance. where multiband operation of a single
is possible to achieve an exact impedance ADVANTAGES . . .USES:L net-  vertical antenna is contemplated. An £x-
match, (at one frequency) with the L net- works can be designed to match vir- act match, (at a single frequency) tp a
work, the output will never be a pure re- tually any two differing impedances. 52 ohm coax line can be achieved [re-
sistance if reactances in both parallel andWhile not strictly pertinent to this dis- gardless of whether the antenna base im-
series arms have the same sign. (i.e., areussion, it should be stated that wheth- pedance is higher or lower than tha{ of
both inductors or capacitors.) In prac- er or not a network, (L or otherwise) the coax line.
tice the network is made resistive by us- is used in a particular circuit will de-  LIMITATIONS: There are certaih
ing an inductor in one arm, a capacitor pend to a great extend upon the losssets of operating conditions, (partiqu-
in the other. present under the existing mis-matched larly evident on the HF bands, i.e., 10,
Since it is the purpose of this paper o condition. To clarify, both pi and L 6, 2 meters) where an L network is im-
provide information that can be applied networks utilize inductors, even the practical in the sense that the necesgary
quickly and practically, mathematical ma- best of which must have some loss. It values of reactance cannot be achieyed.
nipulation has not been given. The accom-follows then that if the gain due to In this regard, the inductance is gener-
panying charts (see Table 1. on Page 5)perfect match is a matter of a fraction ally the troublesome element sincelin
should be adequate for the great major-of a dB, there would seem to be little some instances it may become vanish-
ity of amateur applications where L net- point in using a network that might, ingly small. A typical example: Match
works can be utilized. Basic formulas are (due to inductor losses) introduce an a 10 ohm beam to a 50 ohm line at|10
given for those who prefer to “Roll their equivalent or even greater loss. meters. The calculations show the gdar-
own”. The formulas do show certain im-  The L network does offer distinct ad- allel capacitor to be 227 micromicrp-
portant information however, which is in- vantages in many applications where farads, the inductance to be .11 midro-
terpreted for the non-mathematical readerthe loads to be matched are not purehenries. If this low value of inductante
as follows: resistances but contain a small reac-is to be obtained at all it will probably
(1)- The parallel reactance always con- tive term. (For example, a ground be in the form of a hairpin rather than
nects across the higher of the two imped-plane antenna that is not exactly reso- of a conventional multi-turn coil. Arf-
ances involved. nant at the desired operating fre- other consideration is that the ledds
(2)- The value of this shunting reac- quency.) In such cases, the L can af- necessary to connect the network to|the
tance, (1) depends upon the arithmeticalfect an exact impedance match anddriven element of the beam may, [in
value of the impedance across which it bring the VSWR on the line to unity themselves, have more than the requjred
is connected. This is to say that, regard-by canceling out the reactance exist- inductance. Since it is normally cons|d-
less of the impedance ratios involved in ing at the antenna feed point. This is ered advisable to provide balanced fged
the network, when the impedance is high, accomplished by increasing or decreas-to a beam, the network should operate
the value of X will be greater than when ing the value of the network reactive in conjunction with a balun and shodld
the impedance is low. Since the shuntingarms. Practically speaking, an antennatherefore be a balanced, rather thgn a
reactance will be a capacitor in most that appears capacitive reactive will one-side grounded type. This means that
cases, it is important to observe that thecancel some of the inductance in the one-half of the total calculated indyc-
lower the reactance, the larger the capac-series arm of the network thereby re-

. . . . (Continued on Page 4
ity. Take for example, two networks each quiring a larger value of inductance in
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.. To “L” With It !!!

(Continued from Page 3) tance and reactance. Unity SWR canin all cases where a line is to be matc
tance must appear in each series arm,still be achieved but the network con- to an antenna by an L network.

shunt arm with the mid-point connect- by formula. L and C can become larger indicates that the current through the
ed to ground. The absurdity of attempt- or smaller than the design values de-ries reactance will be higher than t
ing to make an already too small induc- pending upon the magnitude and sign through the parallel reactance. The
tor smaller yet is quite apparent.

TUNING AN “L” NETWORK: element of the beam antenna.
Since these networks are virtually always In one practical instance, a calculated work losses for certain impedance
operated in conjunction with a transmis- and subsequently measured 5 turn se+ios can therefore be decreased soj
sion line, proof of proper network tun- ries inductor required 7 turns to produce what by using an inductor in the par,
ing can be best determined by checking unity SWR when installed in the net- lel arm, a capacitor in the series a
the standing wave ratio on the line. As Work to match a 52 ohm line to the At high impedance ratios, and X. are
stated, an L network can achieve a per- driven element of a 3 element 20 meter virtually equal, i.e., the combination
fect match, (unity standing wave ratio) beam. The shunting variable capacitor near resonance. L can therefore be

network constants can compensate for thus apparent that both L and C should dip methods when C is known. O

twice the calculated capacity in each stants will depart from those determined Analysis of network branch currerjts

of the reactance present in the drivenference is fairly marked at low imped-
ance ratios, less so at high ratios. Net-

at a given frequency, assuming that the also required some readjustment. It is termined readily by conventional gijid

the network will be seeing both resis- have plus or minus adjustment leeway

hed

se-
nat
Hif-

ra-
me-
al-
m.

is
de-

reactance present in the load. An L net

work cannot be tuned by observing Map and DireCtionS to Meeting

amplifier loading as the network con-
stants are changed! Harry’s Hof Brau is fairly easy to find. It's on El Camino Real, just north
Note that both L and C must be var-| Woodside Road (Highway 84).

ied in order to establish correct network] From Highway 101, take the Woodside Road (Highway 84) West exit to
tuning. In practice, an arbitrary setting| El Camino North exit. Follow that exit (a short distance) toward EI Camin
of L and C will yield some value of | the stop sign at Main Street. You will practically be in Harry’s parking lot! It
SWR. L should then be changed and ¢ be right across the street on your left.

rotated through its range watching thgd From Highway 280, take the Woodside Road East exit and follow it to thg
SWR for a downward trend. Ultimately, | Camino North exit. Harry’s will be on your right just past the underpass.
the inductance value will be such thaf There are parking lots on both sides of the building. So, if one lot is full,
the SWR will drop to unity at some ca-| try the other one.
pacitor setting. (This assumes that th¢
capacitor has a sufficient maximum
value.) Reactance present in the loagl
may cause both inductance and capad
ity to vary markedly from values deter-
mined by formula. In summary, don't try
to tune an L network by amplifier load-
ing or by “S” meter reading where the

ation must be given to the possibility that

network is to match a line to the receivef y 7 ¥
input. Use a standing wave bridge ang Y ? w4 J
a low-power source of bridge excitation. N S .‘. 1 h:‘%‘;} !
A fraction of a watt won't hurt the RF > - e E"ﬂ“
coils in your receiver. In the latter case, . H—_mi"‘ DE : f L
do make certain that your SWR is al- 3 NCENTRAL A
ways brought to its lowest value by ad- &"i"' F
justment of the RF antenna trimmer sincg N N
the receiver input should present a re ?“ 3
sistive load to the network. %"" b ¥

In applications where the network is .
called upon to match a line to the driven “:‘J:'i?;(.
element of a iti i "‘1} v

parasitic beam, consider ;

of
the
o to
ill

e E|

just

4
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Table 1.

"L" Network Values at 14 MHz for Various Mis-match Impedances

_U“_ R X._ xm vn_u G xm“—l *—_.mﬂ
_ 50 | 101 25 20 | 454 | .229 |4
50 |20 38.8 | 24.6 | 292 .28 14
I00 |50| 100 50 [ 113,5] .526 14
200 | 50| ll6 86.7| 979 | .975 14
300 | 50|1344 | 13 845 .28 14
400 | 50| 151.6 | 132.5]| 75 1.5 | 4
500 | 50| 167 | 150 | 675 | I.TI |4
600 |50| IBO | 166 | 63 |.88 |4
700 | 50/193.2| 18I 28.8 | 2.06 |4
B00 | 50(2048| 194 | 55 2.2 14
900 |50|216.9| 206 | 52.4 | 2.32 14
1000 [50[ 228 | 218 [ 49.8 | 2.55 [ 14
I500 |50 | 2775 | 270 | 4| 3.06 14
2000 |50 | 316 313 36 3.59 14
2500 |50 | 3525 351 32 409 14
R=OHMS, X=O0FM3, Cruuf, L=uh, t=MEGACYCLES

Fer 3, 3mes smultiply b and G by 4

for ¥mcs=multiply L and T by 2

For 21 mes edivide L and € by 1.5

for 28 mes=divide L ond € by 2

FORMULAS
K_H < mmﬂ IN
_N_lr.IN

Hmn < _#_u_#ml_ﬂw

,000,000
Cupt= 6.28xfmc X Xohms
Xohms
Luh = m.mmu?.__.__nm

m___.n highesr of rlee rwo impedonces
mMn lowwest of the two impedances
i | = reactance af shunt orm

xu._ian._a...na ak geries arm

SHUNT /_ o —H
R AL TANE | LY
VS BLWAYE HIGH L LOw
ECATHLS THE WL m LA PEFE D
HEGHE 5T il LF

F THE TW( -_...u |H
L IN SHUNT AR -

IWPEDAMCES -
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years. Now then, | multiplied 75 times

1000 Marbles 52 and | came up with 3900, which is

The following article was forwarded the number of Saturdays that the av-
to me from the internet by my sister. erage person has in their entire life-
Knowing I’'m a ham, she thought | would time.”
enjoy it. | did! | hope you do, toeEd. “Now, stick with me, Tom, I'm get-
————————————— ting to the important part. It took me

The older | get, the more | enjoy Sat- until | was fifty-five years old to think
urday mornings. Perhaps it's the quiet about all this in any detail” he went on,
solitude that comes with being the first “and by that time | had lived through
to rise, or maybe it's the unbounded joy over twenty-eight hundred Saturdays.
of not having to be at work. Either way, | got to thinking that if | lived to be
the first few hours of a Saturday morn- seventy-five, | only had about a thou-
ing are most enjoyable. sand of them left to enjoy. So | went

A few weeks ago, | was shuffling to- to a toy store and bought every single
ward the basement ham-shack with a marble they had. | ended up having to
steaming cup of coffee in one hand and visit three toy stores to round up 1000
the morning paper in the other. What marbles. | took them home and put

“What brought this on?” she asked wjith
a smile.” “Oh, nothing special, it's jupt
been a long time since we spent a $at-
urday together with the kids. And hegy,
can we stop at a toy store while we'’re qut?
| need to buy some marbles....” J

Along with the e-mail containing the
above story, the recipient was advised
that it had been sent by a caring friend.
It also contained a request that the reafler
send it on to all of his/her friends. That's
why I've sent it to youwlEd.

began as a typical Saturday morning them inside a large, clear plastic con-
turned into one of those lessons that life tainer right here in the shack next to
seems to hand you from time to time. my gear.” “Every Saturday since then,

Editor’'s Choice

Let me tell you about it. | have taken one marble out and thrown

| turned the dial up into the phone
portion of the band on my ham radio in
order to listen to a Saturday morning

it away. | found that by watching the
marbles diminish, | focus more on the
really important things in life. There

swap net. Along the way, | came across is nothing like watching your time here
an older sounding chap, with a tremen- on this earth run out to help get your
dous signal and a golden voice. You priorities straight.”
know the kind; he sounded like he “Now let me tell you one last thing
should be in the broadcasting business.before | sign-off with you and take my
He was telling whomever he was talk- lovely wife out for breakfast. This
ing with something about “a thousand morning, | took the very last marble out
marbles.” | was intrigued and stopped of the container. | figure that if | make
to listen to what he had to say. it until next Saturday then | have been
“Well, Tom, it sure sounds like you're given a little extra time. And the one
busy with your job. I'm sure they pay thing we can all use is a little more
you well but it's a shame you have to time.”
be away from home and your family so  “It was nice to meet you Tom, | hope
much. Hard to believe a young fellow you spend more time with your fam-
should have to work sixty or seventy ily, and | hope to meet you again herg
hours a week to make ends meet. Tooon the band. This is a 75 Year Old Man
bad you missed your daughter’s dance KONZQ, clear and going QRT, good
recital” he continued, “Let me tell you morning!”
something Tom, something that has You could have heard a pin drop on
helped me keep a good perspective onthe band when this fellow signed off.
my own priorities.” And that's when he | guess he gave us all a lot to think
began to explain his theory of a “thou- about. | had planned to work on the
sand marbles.” antenna that morning, and then | was
“You see, | sat down one day and did going to meet up with a few hams to
a little arithmetic. The average person work on the next club newsletter. In-
lives about seventy-five years. | know, stead, | went upstairs and woke my wife
some live more and some live less, but up with a kiss. “C’'mon, Honey, I'm tak-
on average, folks live about seventy-five ing you and the kids to breakfast.”

(2]

Many apologies for the brevity of thi
issue, but | had to get this it out befo
going off on vacation.

The DX Digest was purposely omi
ted since the info in it would be stale by
the time you received it. Besides, you
all have the URL's for the websites and
can get more current information directly
from there. I'm not really certain of the
value of that column anyway. I've ngt
heard comments, either pro or con abput
it and, if it's of little value to you, thg
reader, it doesn’'t make a whole lot
sense to continue it. So, unless | hea
the contrary, I'll probably discontinu
it after the next (October) issue. It's
LOT of work to edit it each month.

For that matter, the whole doggoné¢d
publication is a LOT of work each month
and | get the distinct feeling that |t
wouldn’t matter what was in it. Very fe
members tend to respond to its contgnt.

A case in point is the recent announge-
ment of a patch design contest fpr
Visalia 2003. To date, | have not re-
ceived even so much as a single inqujiry
about it, much less an entry. Is anyone
interested? Does anyone care?

What's the point of expending the
fort every month and incurring all of th

Df
to

a

(Concluded on Page

6
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Leftover Picnic Picturessy wekm & weyD

Editor's Choice

NQ6X & Gwen Vallio

Sylvia & George, W6YD

AD6MF, KE6TFS, K6RK & WETWO
(That's K6TA in the Background)

W6KM & WB6JJJ

AD6MF, K6TS & W60OD

(Continued from Page 6)

expenses necessary to publish a dpcu-
ment that nobody seems to really cpre

about? For that matter what's the pg

int

in continuing the Club at all, when the

great majority of its members appeal
care little or nothing at all about it?
Another case in point: election of ¢

to

f-

ficers occurred at the June meeting pnd
we failed to elect a President, because
nobody was willing to stand up and spy,

“I'll do it!” And to date, still nobody
has stepped forward.
The list of Past Presidents sent to

me

recently by Ron Panton, W6VG,shojs

that many of them served twice.

Bob Thompson, K6SSJ (SK), Le

Geraldi, KBANP, Ron Panton, W6V
Ted Algren, KA6W and Dick LetricH

n

UJ

W6KM all served twice as Presideft.

Chuck Patterson, K6RK has sery
THREE times and, as Vice Presidg
is again serving as your “acting Pre
dent”. In my mind it's unconscionab
that you, the membership, should
back and allow that to happen.

So, who among you will step up

ed
nt,
Si-
e

sit

d

volunteer to lead the Club just onde?
Surely someone out there has the balls
to stand up and be a man. Or would you

all prefer to whimp out, hide behind
your radios and let the Club go the way
Ray BalCher’ K6VX of the dinosaur? It's YOUR CHOICH!
. . . George, W6YD
Attached is a photo | took of long time NCDXC’er Ray, K6VX with my X)L
Kay, K6KO. Photo was taken Aug 2, 2002 in Portland Oregon at the Northwjest
DX Convention. Kudos ‘n Kredits
Old timers will remember Ray for [ This month’s issue was made possible
his flamboyant style and wit (some| by articles and input from the follow-
might say rabble-rouser). Ray n¢w| ing sources:
lives on 40 acres in Siskiyou County . .
in Northeast California with 6 tow- \?V(ZStKLl\jllrlg'eL(I'_\A¥ _S'ﬁter)
ers including a full-size 3 element, » Dick Letric
40 meter Yagi at 130 ft. K6RK, Chuck Patterson
K6TA, Ken Anderson
At age 77 he still does his own W6WB, Bud Bane
tower work. Thank you, one and all!
George, W6YD
Ken, K6TA
September 2002 7
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