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IV - SPECIFICATIONS
SWR Range: 1.0 to 10 (Logarithmic scale)
22 Power Range: 20/200/2000 watts

Frequency Range: 1.7-30 MHz

Power Requirement: 115-v 50/60 Hz @ 3 watts

Dimensions: 4% inches high, 4 inches wide,
5 inches deep (including
connectors and switches)

Weight: 1% 1b,
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Reviews:

Palomar Engineers M-827
Automatic S.W.R. and Power Meter

In recent years s.w.r. meters have ap-
peared on the market scene in just about
any imaginable design and/or form.
Some of the meters are good measuring
instruments, while others emphasize me-
ter size and other frills more than a good,
basic measurement capability. Also, the
% power reflected scale on some simple
s.w.r. meters (not on meters with a true
reflected power scale) has led many am-
ateurs to believe that significant amounts
of transmitter output power are lost even
at relatively low s.w.r. readings (e.g., an
s.w.r.of 1:1.2 or less). In fact, those % re-
flected power scales indicate a theoretic-
ally maximum power rejection by an an-
tenna load, which rarely takes place in
practice. A not unusual example would
be that when such a meter indicates 25 %
of the output power as being “‘lost," less
than 6% is "lost" in reality.

Scores of articles have appeared in
various amateur radio publications to ex-
plain the mysteries of s.w.r. to the aver-
age amateur. Some articles have served
to clarify, while many more simply have
served to add to the confusion. But, for
the average amateur at least, the solution
to the problem of s.w.r. is probably not a
lot of theoretical discussion, but rather is
the development of an s.w.r. instrument
that avoids any ambiguity at the start.

Of course, a lot of efforts have been
made over the years to make the s.w.r.
meter a straight-forward, easy-to-use in-
strument that avoids any ambiguity in the
meaning of the meter's indication. The
cross-needle s.w.r. meter, which has re-
cently been introduced to the amateur ra-
dio field, although it dates back to Ger-
man commercial designs of the 1930's, is
agood example. The latest development,
thanks to the development of the IC, has
been practical designs for automatic,
self-calibrating s.w.r. meters using regu-
lar single-needle panel meters as indica-
tors. The logical “‘next step' had to be a
complete divorce from mechanical indi-
cating devices for s.w.r., and that is
where Palomar Engineers has already
taken us with their Model M-827 Automat-
ic SWR and Power Meter.

The M-827 is a '‘computing’ s.w.r.
meter that uses LED's for its display
elements. One string of 10 LED bar-type
displays indicates s.w.r. from 1:1 to 1:10,
and another string of 10 LED bar-type dis-

c/o CQ Magazine

BY JOHN J. SCHULTZ*, W4FA

The M-827 is attractively housed in a two-
tone enclosure. The illuminated LED's
form a continuous bar-type display.

plays indicates the forward power output
in switch-selectable ranges of 0-20,
0-200, or 0-2000 watts. Since it is a
“‘computing’’ type s.w.r. meter, there are
absolutely no ‘‘set’’ controls, and s.w.r.
indication is completely automatic over
an extraordinary range of 1to 2,000 watts
of forward power. The frequency range is
1.7 to 30 MHz.

The M-827 is a remarkable instrument
for various reasons, some of which will be
described in detail. But just to organize a
“look'" at the M-827, the instrument will
be described in terms of its mechanical
features, electrical features, and per-
formance results and impressions.

Physically, the M-827 measures about
4% X 4 X 5inches and is housed in an
attractive cabinet with a brushed-alumi-
num front panel and black-vinyl-covered
top cover. A look at the front-view photo-
graph clearly demonstrates the SWR and
Power LED displays and the control
switches. The back panel of the M-827
contains SO-239 connectors for in/out r.f.

Transmitter
output

power connections and a feed-through
for the a.c. line cord. The M-827 has a
built-in a.c. power supply mainly because
battery operation is not practicable con-
sidering the relatively high current drain
of the LED bar-type displays, although the
110 volt power drain is less than 3 watts.

A block diagram of the functional sec-
tions within the M-827 is shown in fig. 1. A
directional coupler is used to sample for-
ward and reflected voltages on the trans-
mission line. This information is then fed
to what I'll call a computer board, which
in turn develops control voitages for the
LED driver IC’s which actually switch on
and off the LED's.

If one takes the top cover off of the
M-827 as shown in a photograph, one will
see a PC board layout which almost ex-
actly parallels the functional blocks
shown in fig. 1. That is, there are four main
PC boards within the unit. The board con-
taining the directional coupler, which

There are several different PC boards in-
side the M-827 as explained in the text.
The most obvious is on the inside rear
panel and contains a directional coupler.

Directional
coupler

FWD

Computer

“SWR"
LED driver 10 LED
display

10 LED
display

Led driver

Antenna @.-]

110 a.c.

“POWER"

Power de
supply

Fig. 1 - Representational diagram of functions within the M-827.
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a small transformer wound on a fer-
rite toroid as a pick-up element, is mount-
ed on the rear panel to provide the short-
est possible leads to the coaxial line in/
out connectors. The main board, which is
located on the inside of the front panel,
contains the computing circuitry, some
power supply components, and also
serves as a mounting platform for the two
other PC boards, each of which is aninte-
grated assembly containing the IC driver
for the LED's as well as the bar-graph-
type LED's themselves. The IC driver/LED
assemblies appear to be very similar to
various solid-state LED VU meter driver/
displays which are available on the mar-
ket (e.g., Radio Shack's RS NSM3916).
The power transformer is located on the
bottom plate of the enclosure.

If one starts to take a really close look
at the construction of the uniy, it will be
seen that a great deal of care was taken
to design it carefully. There are a lot of
nice little features such as dual ferrite
chokes on the a.c. lines, a faraday shield
on'the r.f. line which goes through the di-
rectional coupler ferrite toroid, large fer-
rite chokes on each lead from the direc-
tional coupler PC board to the main PC
board, very neat layout of the compo-
‘nents on each PC board, and a generous
use of regular board and component
mounting hardware with lockwashers
where some manufacturers might have
compromised a bit and used rivets. Palo-
mar doesn't advertise it as such, but it

eems that the power transformer used
as dual primaries for both 110 and 220
volt operation.

As pleasant as the foregoing is to dis-
cover, the biggest surprise comes when
one takes a close look at the ‘‘computer"’
board. Readers who are a bit familiar with
‘“‘computing’’ type s.w.r. meters and who
have followed various published designs
realize that they mostly require a handful
of IC's toimplement. The computer board
in the M-827, on the other hand, contains
only a single IC(!) plus a small quantity of
RC components. Obviously, someone at
Palomar has come up with a very clever
circuit idea that will probably make the
computing-type s.w.r. meter an extreme-
ly common instrument in most amateur
radio stations in the future. Unfortunate-
ly, the circuitry cannot be published at
this time because Palomar has applied
for a patent on it and their attorney ad-
vised against publication. Their instruc-
tion manual for the M-827 also does not
contain the circuitry used, although they
do publish the circuitry used in all of their
other equipment.

Using the M-827 is actually a bit of fun
because of the striking visual display. It
was used with several solid-state trans-
ceivers, and as the s.w.r. LED bar-type
would “sink'’ (fewer LED's illuminated)
as an antenna tuner was adjusted for a
proper match, the power LED bar graph
would “rise’" (more LED's illuminated).
This seesaw visual effect made tuning

9%8ay You SawItinCQ

| very easy to follow, and I'would rate the
visual indication the most effective one
yet to be seen on an s.w.r. meter. It is
even clearer than when watching a cross-
needle s.w.r. indicator because the re-
sponse is instantaneous, and there is no
possible confusion between the forward
and reflected meter movements. About
the only possible improvement that could
be imagined for the M-827 display would
be to have the SWR and Power LED dis-
plays differently colored instead of hav-
ing both use red LED's.

The automatic s.w.r. readout on the
M-827 has an expanded scale such that it
is extremely sensitive at low s.w.r. read-
ings and fully 9 LED'’s cover the s.w.r.
range of 1:1 to 1:3. The readout in the
s.w.r. range of 1:1 to 1:1.5 utilizes 7
LED's. So, there is no question about be-
ing able to read out extremely low s.w.r.
values and being able to fine-tune an an-
tenna coupler for an absolute 1:1 s.w.r.
ratio when such is possible. In tests using
resistive loads to simulate different

s.w.r.'s, the s.w.r. scale on the M-827

checked out almost perfectly for s.w.r.'s
of 1:3 and below. The most amazing fea-
ture, however, was that the automatic
s.w.r. indication functioned equally well
with transmitter outputs of approximately
1 watt to 700 watts (the latter being the
maximum station power available). No
test-result table is being presented sim-
ply because the differences between the
indicated and actual s.w.r. values were
so close that a tabular comparison would
not be useful (e.g., an indicated 1:1.1
s.w.r. checked out as a 1:1.15 s.w.r.).
The power LED scale on the M-827
also checked out extremely well (see
Table 1), but one does have to evaluate its
usefulness from two distinct viewpoints.
On the one hand, the display is extremely
useful because of its ability to instantly
display peak power output. In that sense
it is like using an oscilloscope to monitor
a transmitter’s output level and to check
the effectiveness of speech-processing
equipment. On the other hand, the power
readings are only correct when the s.w.r.

sure exact power levels. For instance, on
the 2000 watt power range only 3 LED's
cover the range from 300 to 700 watts, so
one could not set a transmitter for exactly
500 watts output. The same situation ex-
ists on the other power ranges as one can
see from the front view of the M-827. Of
course, the relative power output the
M-827 displays will remain constant as
long as a transmitter is working correctly,
and this is usually the main point of inter-
est in actual station operation. For exam-
ple, a transmitter, when it is properly tun-
ed and at its normal PEP output, might il-
luminate the LED's up to the 125 watt cal-
ibration mark. On speech peaks, if the
LED string only illuminates up to the 70
watt calibration mark, this will alert one
that something is wrong or that the trans-
mitter is not being modulated fully. This
sort of indication is difficult to achieve
with analog meters unless they incorpo-
rate extra circuitry for a peak reading and
hold capability, but doing that then does
not allow them to follow low-level s.s.b.
modulation changes.

Allin all, if one accepts the fact that the
M-827 is not an exact-reading power-out-
put meter but primarily a fully automatic
s.w.r. meter with an essentially instantan-
eous s.s.b. peak-power-output indicator,
one should have excellent results using
the unit. Its s.w.r. display is absolutely
clear and unambiguous. There is, of
course, hardly anything to do to place the
unit into operation; just install it in the an-
tenna line and plug in the line cord. Palo-
mar's warranty is for 12 months against
defects in material and workmanship. El

The Radio
Amateur's Journal

is 1:1 and there is no capability to mea- e
MAY 1983
20 Watt Range 200 Watt Range 2000 Watt Range
Indicated Actual Indicated Actual Indicated Actual
20 19 200 200 2000 k!
125 12 125 125 1250 4
T Z 70 80 700 700
3 35 30 33 300 300
1 1.2 10 10 100 70
* Could not be measured.
Table | - Power measurement test results.
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