ARRL Periodicals Archive — Search Results
A membership benefit of ARRL and the ARRL Technical
Information Service

ARRL Members: You may print a copy for personal use. Any other use of the
information requires permission (see Copyright/Reprint Notice below).

Need a higher quality reprint or scan? Some of the scans contained within the
periodical archive were produced with older imaging technology. If you require a
higher quality reprint or scan, please contact the ARRL Technical Information
Service for assistance. Photocopies are $3 for ARRL members, $5 for
nonmembers. For members, TIS can send the photocopies immediately and
include an invoice. Nonmembers must prepay. Details are available at
www.arrl.org/tis or email photocopy@arrl.org.

QST on CD-ROM: Annual CD-ROMs are available for recent publication years.
For details and ordering information, visit www.arrl.org/gst.

Non-Members: Get access to the ARRL Periodicals Archive when you join ARRL
today at www.arrl.org/join. For a complete list of membership benefits, visit
www.arrl.org/benefits.

Copyright/Reprint Notice

In general, all ARRL content is copyrighted. ARRL articles, pages, or documents--
printed and online--are not in the public domain. Therefore, they may not be freely
distributed or copied. Additionally, no part of this document may be copied, sold to
third parties, or otherwise commercially exploited without the explicit prior written
consent of ARRL. You cannot post this document to a Web site or otherwise
distribute it to others through any electronic medium.

For permission to quote or reprint material from ARRL, send a request including
the issue date, a description of the material requested, and a description of where
you intend to use the reprinted material to the ARRL Editorial & Production
Department: permission@arrl.org.

QST Issue: Jul 1993
Title: Updated Tandem Match, An
Author: John Grebenkemper, KIBWX

[ Click Here to Report a Problem with this File |

ADVERTISEMENT

’HHL

cD- ROM

RIODICALS on

2010 ARRL

Periodicals
on CD-ROM

ARRL’s popular journals are
available on a compact, fully-
searchable CD-ROM. Every word
and photo published throughout
2010 is included!

= @ST The official membership
journal of ARRL

= NCJ National Contest Journal

= @QEX Forum for Communications
Experimenters

SEARCH the full text of every

article by entering titles, call signs,
names—almost any word. SEE every
word, photo (including color images),
drawing and table in technical and
general-interest features, columns
and product reviews, plus all
advertisements. PRINT what you see,
or copy it into other applications.
System Requirements: Microsoft Windows™
and Macintosh systems, using the industry
standard Adobe® Acrobat® Reader®software.

The Acrobat Reader is a free download at
www.adobe.com.

2010 ARRL Periodicals
on CD-ROM

ARRL Order No. 2001
Only $24.95°

*plus shipping and handling

Additional sets available:

2009 Ed., ARRL Order No. 1486, $24.95
2008 Ed., ARRL Order No. 9406, $24.95
2007 Ed., ARRL Order No. 1204, $19.95
2006 Ed., ARRL Order No. 9841, $19.95
2005 Ed., ARRL Order No. 9574, $19.95
2004 Ed., ARRL Order No. 9396, $19.95
2003 Ed., ARRL Order No. 9124, $19.95
2002 Ed., ARRL Order No. 8802, $19.95
2001 Ed., ARRL Order No. 8632, $19.95

A R R L The national association for
AMATEUR RADIO™
N SHOP DIRECT or call for a dealer near you.

/ ONLINE WWW.ARRL.ORG/SHOP
/ ORDER TOLL-FREE 888/277-5289 (US)



http://www.arrl.org/pubindex/errors/index/89342

Jul 1993 QST - Copyright © 2011 American Radio Relay League, Inc. - All Rights Reserved

Technical Correspondence

Conducted By Paul Pagel, N1FB
Associate Technical Editor

The publishers of QST assume no responsibility for statements made herein by correspondents.

AN UPDATED TANDEM MATCH

4 T'he Tandem Match! is a directional watt-
meter as accurate as any commercial unit
over the 1.8- to 34-MHz frequency range.
It aiso provides « direct linear reudout of
SWR and power. Judging by the mail
['ve received since the original anit ap-
peared, the unit continues to be a popular
construction project despite the lack ot u PC
board. That lack ecxists no longer: A PC
board is available from FAR Circuits.?

Several corrections to the original article
appear in January 1988 (IST. The project
also appears in the 16th edition of the ARRL
Antenna Book. The schematic in that book
contains an error; there should be a 0.0 1-pF
capacitor, not a wire, between the center pin
of J1 and D6 and D7, The FAR Circuits PC
board includes several minor modifi-
cations to the original circuit, An updated
schematic is available from me orthe ARRL
Technical Department Secretary for a busi-
nesg-size SASE, and is provided by FAR
Circuits with each PC board,

The primary revision to the original
circuit is support of op amps other than
the TLCZ7x4 family used originally. To use
the circuit as it was ariginally designed
{with the 9-V hatteries and TLC27L.4 or
TLCZ7M4s), jumpers are connected ut Wi,
W2 and W3, By omitting these jumpers. any
quad FET-input op amp can be used in lieu
of the TLC27x4s. Possible substitutes in-
clude the TLO64, TLO74, TLO84, LF347,
and LF444, These op amps probably won't
work in the original circuit because of their
higher current drain and their diflerent in-
put- and output-voltage ranges. Omitting
W1, W2and W3 disables the automatic turn-
un circuit, and the circnitry associated with
21, Q2 and Q3 need not be built. Instend, a
+15- (o +18-volt supply is connected 1o V+
and a —5- to =1 5-volt suppiy is connected to
Y-- if you want to use this unit to measure
power levels greater than 1 kW, V+ must be
I8 volts,> The V4 and V- supplies could be
derived from an external ac-line-operated
power supply or three 9-volt batteries.

The original circuit specified use of
TLC27L4 or TLC2ZIM4 op amps. | had a
great deul of difficulty with circuit insta-
bility when I used a TLC271.4 at U1, espe-
cially when RF is applied to the input. The
problem may be related to the very low sup-
ply current ( F0 gA ) required by this op amp.
I recommend building the circuit using
TLC27Mds or TLL274s, which use a much
higher supply current. This increases the
overall current drain to 3.8 mA, or 17 mA,
respectively.

Other circuit changes are minor. The
teedback resistors around the IN537711
diodes are now 100 k€ instead of 180 k2
and 1 ML, The feedback capacitors from
the op-amp output to inverting input have
been increased in value from 0.001 PF to

50 O5F

(.01 WF. Several additional 470-pF hypass
capacitors have been added to the circuit.
Please note: 1 don’t recommend using
plastic-case 2N2222/2N2907 transistors at
O, Q2 or Q3. Their higher leakage current
coukd cause false triggering of the auto-
matic turn-on circuit,

Radio Shack no longer sells the 50-puA
meter specified i the original article. They
do, however, offer a 0- to 15-voli de meter
(#270-1754) which, in reality, is a 1-mA
full-scale meter movement packaged with a
13-k&2 sertes resistor. ‘This meter can be used
in the circuit hy reducing the value of the
resistor in series with the meter trom 100 k€)
to 5 k2. The IN34 diodes dre available at
Radio Shack (#276-1123); IN271s are al-
most identical and can also be used. Mount
the IN34 diodes slightly above the circuit
hoard so that the heat from soldering does
not cause a diode failure. (Use a clip-on heat
sink {such as Radio Shack’s #276-1567]. a
pair of pliers or a hemostat on the diode lead
above the board to draw the heat from the
diode body.—Ed.}

The Tandem Match PC hoacd is double-
sided with plated-through holes, The upper
(component) side has mainly the chussis und
circuit ground planes, although there are a
few signal traces. Check the board carefully
toensure that none of the ground planes pass
too close to a circuit lead. | found it neces-
sary to scrape away a btt of foil from a few
places around the IC holes. this is easy to do
with an X-ACTO knife. All of the trimmer
pots must be square multiturn units with
top adjustment screws,

The PC board accepts Yi-watt resistors
und radial-lead capacitors. Mount the ferrite
beads so that they don’t touch any PC board
traces: the beads have sufficient leakage to
cause problems in the high-impedance
portions of this circuit, Before mounting the
$0-239 connectors on the PC hoard, enlarge
the location holes to %" diameter. The com-
ponents connected to the S0O-239s wre sol-
dered directly between the ceater pin and
the board traces. Be sure to follow the in-
structions inthe original article (or the ARRL
Antenna Book}as to the mounting of the tour
200-£1 resistors that serve as a 50-€ termi-
nation resistor, and the IN5711 detector
diodes. | soldered the ground end of the
200-8 resistors directly to the chassis
ground plane. Despite what the original
article says, 've found that the detector
diodes need not be a matched pair.

You must enclose the PC board within a
metal cabinet. QOtherwise, RF can get into
the circuit and cause problems. These prob-
lems usually manifest themseives as an
SWR reading of less than 1. ur a negative
voltage at TP3 or TP6, This problem can
alsooccur if you have a large common-mode
current on the coaxial cable {current flow-

ing on the coax shield), A solid metal enclo-
sure makes the circuit less susceptible to
RFI,

Parts can be obtained through various
distributors including Digi-Kev, Surplus
Sales of Nebraska, Active Components,
and Newark Electronics (see the ARRL
Parts Suppliers List in any recent Hand-
book). 1 wasn't able to find a single distri-
butor that stocks all of the parts. So, [
contacted a local distributor, Anchor
Electronies,* owned and operated by
John Burgoon, AB6JQ. John has agreed to
stock the semiconductor parts used in the
revised Tandem Match, including the
TLC2TM4CN, IN5711, LM336-2.5 and
CA3146E, Anchor aiso stocks the other
patts, including the trimmer pots and
diodes.Jfohn Grebenkemper. KI6WX,
ARRL Technical Advisor, 19490 Miller Ct,
Sararoga, CA 95070,

1), Grebenkemper, *The Tandem Mateh," QST,
Jan 1987, pp 18-26. Also, sea Feedback, QST,
Jan 1988, p 49, The Tandem Match also ap-
pears in various editions of the Handbook and
The ARRL Antenna Book.

“A PC board is available from FAR Circuits,
18 N 640 Field Court, Dundee, IL 60118 price,
$19 plus $1.50 shipping. PC-board template
packages are available from FAR Gircuits.

The amount of powar you san measurs is
dependent on the common-made range of the
op amp. Let's assume the common mode is
3 volts below Voo This means we can have
an input voltage of 15 volts, that i1s equiva-
lent of 2,25 watts being fed into the datector
(which is slightly more than the 2 watts
dissipation of the 50-1 termination resistorn.
With a 30-dB couplar, this corresponds to
2.25 kW through the wattmeter. If the supply
voltage is 15, we'rs limited to measuring
1.4 kW with this same common-mode range.

*Anchor Electronics, 2040 Walsh Ave, Santa
Clara, CA 95050, tel: 408-727-3693, fax; 408-
727-4424. Minimum crder: $20.
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Feedback

9 Refer to “Sporadic-E Causes,” (ST,
Technical Correspondence, April 1993,
page 73 In the second paragraph. fourth
sentence, insert the words “peaks and”
between the words "whose” and “troughs™ su
that the partial sentence reads: *...over at
lzast a decade and whose peaks and troughs
were closely related.. . —Neil Spokes, AB4YK




