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Fred Blechman K6UGT
23958 Archwood Street
Canoga Park, California

the Knight-Kit P-2
SWR/Power Meter

Standing wave ratio is a subject of discus-
sion and controversy on the amateur airwaves,
and is of special concern to those limited in
transmitter power. Like the weather, everyone
talks about swr, but no one seems to know
much about it! However, Allied Radio (100
N. Western Ave., Chicago 80, Illinois) has
just made a new Knight-Kit available which
is bound to stir up the curiosity of newcom-
ers and old-timers alike regarding swr.

The P-2 SWR/Power Meter Kit (Catalog
# 83 YX 627R) sells for $14.95, and consists
of two units, a 2 x 5 x 2% inch coupler and
a 2% x 64 x 3 inch indicator, connected by
a 4-foot shielded cable. Standard SO-239 rf
coaxial receptacles are part of the coupler
unit, which may be left in the transmission
line permanently with negligible power loss.

The ““coupler” is built in a separate en-
closure, with standard coaxial connectors to
allow convenient attachment to the trans-
mission line.

The resistor value used depends on the
impedance value of the transmission line
with which the coupler is to be used.
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The coupler may be assembled for use with
either 52 or 72 ohm coaxial transmission line,
and may be used from 3.5 to 432 megacycles.
No external ac power or batteries are required
for its operation. It will handle a kilowatt of
rf power, yet requires less than a watt at 432
mc for a full scale reading of the 100 micro-
amp meter in the indicator unit. Unfortunately,
the red and black meter scales are on a gray
background (to match the unit two-tone gray
color scheme); a white meter background
would enhance visibility in subdued lighting,
since the meter is not illuminated.

Assembly of the units is very clearly shown
in the detailed assembly manual and the
photos accompanying this article. No real
problems were encountered in the construction,
which takes about 1% hours if done carefully,
as it should be. The author’s unit worked per-

fectly when completed, and no adjustments
were required.

During construction of the indicator unit,
it would be wise to mount the knobs on the
power switch and sensitivity potentiometer
shafts right after placing the meter dress
panel on the meter sub-panel. This makes it
much easier to handle the panel as it is
being installed in its case. The black sheet
metal screws used to hold the rubber mount-
ing feet are rather brittle, and should be in-
stalled without too much “brute force” to
avoid breaking the tips of the screws. Also,
avoid over-tightening these screws, or they
will go through the rubber feet; just tighten
until the feet are snug, or use a flat washer
under the head of each screw.

When assembling the coupler, the place-
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The complete wiring of the indicator sub-
panel involves only a few wires, and a 2-
conductor shielded cable which goes to the
coupler unit.

ment of several of the parts is eritical, and
the instructions should be followed closely.
Two sets of resistors are supplied with the
unit. If you intend to use the coupler with
52 ohm transmission line use the 160 ohm re-
sistors; for 72 ohm line, use the 100 ohm re-
sistors. If the parts tend to shift during han-
dling, use pencil marks on the copper rod
and chassis to allow you to return the parts
to the proper location when ready to solder.
The coupler has no markings on it, and it
would be wise to mark J1 XMTR on the
end with the connecting cable, and J2 ANT on
the other end.

The schematic diagram of the P-2 SWR
Meter is shown in Fig. 1. The design of the
instrument follows that of the time-proven and
justly popular Monimatch of QST and ARRL
Handbook fame. This instrument, sometimes
known as a reflectometer, consists of a short
section of coaxial transmission line with two
pickup loops which are connected to rf volt-
meter circuits. One of these circuits is so posi-
tioned with respect to the center conductor of
the transmission line section as to read the in-
cident or forward power component of voltage
in the line while the other reads the reflected
component. In the P-2 instrument, the circuit
associated with diode CR-1 is the forward
power voltmeter and the circuit associated with
CR-2 is the reflected power voltmeter. Re-
sistors R-1 and R-2 must be adjusted to match
the characteristic impedance of the line being
measured to balance out the undesired voltage
component. In use, the instrument is switched
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GENERALIZE YOURSELF!

LEARN RADIO CODE
The EASY WAY

No Books To Read—No Visual
Gimmicks To Distract You. Just
listen and learn

Based on modern psychological
technigques — This course will
take you beyond I3 w.p.m. in

LESS THAN 15 THE TIME
Available also on magnetic tape
See Your Dealer Now!

PRICE
$9.95

Album Contains Three 12" LP's 2v2 Hr. Instruction

Life Story of
Nikola Tesla

Now, learn code and some-
thing else at the same time.
story and code

practice at same time. $2.49

EPSILON RECORDS

Fascinating

2769 EAHDLIHA
REDWOOD CITY, CALIF.

-5 METER CONVERTER

{/ "-».._;';hf.!f —— ""\..shi Ld

Now at last a 2 meter converter complete with 3 VHF
transistors and crystal for output in the 6 meter band.
Operates on 12 V. D.C. A real bargain, for only $£10.00
while supply lasts.

For output in other bands use this with our 6 meter
converter advertised in 73.
VANGUARD ELECTRONIC LABS Dept. H-5
190-48—99th Ave. Hollis 23, N. Y.

CALLAMAR Electrosics Co.

K6HYY
WAGHYU

SWAN, SIDEBAND ENGINEERING,
NATIONAL, GONSET

2163A FULTON AVE,SACRAMENTO, CAL.

COLLINS, HAMMARLUND, MOSLEY,

GROUND RADIAL

NEW! S5l an

Take the work out of fabricating your

antenna ground system

Here are ground radial systems for getting improved perform-
ance from long-wire, vertical and other ""HAM™ and *“‘SWL*
antennas which are opcerated against ground. These radial sys-
tems will also improve the efficlency of ungrounded antennas
stich as doublets, zepps and directive arrays reducing the losses
resulting from ground imperfections. Excellent as permanent or
temporary (*“"Field Day'') installations., Complete, ready to roll
out radial systems in two gizes to satisfy most “"HAM'™ and
“"SWL'" requirements. Uses No. 14 gauge solid copper radial
wires electrically and mechanically bonded to central hub.
Drive pegs are provided for securing radial wire ends, Just
locate center hub where you want It, roll out the radials and
yvou're in business. Radials ean be eadily buried to preserve
the beauty of your front or back yard lawn. Full Instructions
in kit. Send for free antenna ground sysiem fact sheet,

1,000 FOOT KIT (10-60°, 8-33', 8-17" RADIALS] $24.95
2,000 FOOT KIT (20-60°, 16-33", 16-17' RADIALS) $42.95

Send only $5.00 (cash, ck., M. 0.) and pay balance COD plus
express or postage charges on arrival or send full price for
prepald delivery.

T et e 5 L /

P. 0. Box 5496
Winston-Salem, N. C.
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FANTASTIC BARGAINS ON

RECONDITION

ED EQUIPMENT!

Central Electronics Hallicrafter S-53A 59
20-A $149 | Hallicrafters SX-100 185
Central Electronics Hallicrafters HA-6 249
MM-2 89 Hallicrafters HA-2 249
Central Electronics Hallicrafters P26 79
MM-1 75 Hallicrafters HT-37 375
Central Electronics Hammarlund HAG-110 179
600L 249 | Heath DX-100 159
Collins KWM-2 895 Heath DX-100-B 169
Collins 75A-4 495 lohnson Invader 2000 895
Collins 312B-2 89 Johnson Viking | 99
Drake 1A receiver 149 Johnson Ranger 179
Eico 723 55 Johnson Challenger 89
Elmac AF-67 89 Johnson 500 excint
Elmac PMR-7 g9 cond 499
Eimac A54H 44 Johnson Valiant 299
Elmac PMR6A & Elmac Johnson 250-23-3 65
PSR116S 29 | Mosley CM-1 150
Elmac M-1470 39 National NC-300 239
Globe Champ 300A 225 P&H 6-150 6 mtr.
Globe King 500A 279 xmting converter 189
Globe Scout 6B0A 59 RME VHF-152A 45
Glohe 755 VFO 29 RME 84 receiver 49
Gonset GSB-101 229 Swan SW-120 199
Gonset Communicator Tecraft TR-20-50 39
| 6 mtr a9 Tecraft PTR-2 supply
Hallicrafter SX-101A 299 (new) 30
Hallicrafter SX-111 189 Tecraft TR-20-144
Hallicrafter HT-40 79 I (new) 45
Phone
BB6
5749

Ask for our new equipment catalog #163 just out.
Also our latest used gear bulletin, revised monthly.

WATERTOWN,

SOUTH DAKOTA

NO CHANCE TO TEST

SEMI-CONDUCTOR SALE!

‘EM! FULLY GUARANTEED!

POLY PAKS
SKYLAN

$59.95 Thre

Bamboo

FOR FREE LITERATURE
3| TE DEPT.C

S-qu/d-'”g PRODUCTS
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() 20 Amp Power Rect. Stud, Silicon. $i
() I5 Silicon Diodes, ‘Epoxy’ ....... §I
( ) 20 Top Hat Rects. to 750 ma, silicon $I
() 15 PNP Transistors, asst types. ... $ FREE'
() 15 NPN Transistors, asst types .. § .
() 10 Surface Barrier Trans't'rs, pnp..$
() 5 Power Transistors, 2N155 case . §I WE
() 2 40W Power Transistors, 2N174 case $ 1 PAY
() 10 2-Amp Rects, stud, silicon ..... 8|
E%: fﬁ EE{E}E'E Trans't'rs, Diodes, asst . %! THE

5 2 Type Transistors, pnp . '
() 10 Transistors, 5 pnp, 5 npn ..., 5 POSTAGE
() 25 Silicon'n Germanium Diodes $
FACTORY TESTED! GUARANTEED!
() | Watt Zener, choose 3 to 30V ... $.
() 25 Amp Trans't'rs, Car lgnition .. §' () CAR IGNI-
() 30 ‘Klip-in’ Diedes, Germanium . $! TION BASIC
() I5 IN34 Diodes, Glass, Submini | incl: 2NI174.
() 4 2N35 Type Trans't’rs, npn ..... §° zeners, rect,
() 4 2NI107 Type Trans't'rs, pnp .... § sink, instruc-
() 3 2NI70 RF, OSC Trans't'rs, npn . §$!I tions ... §7.99
() 6 2N377 Transistors, npn ....... §

P. O. Box 942A

S. Lynnfield, Mass.

Send 10c¢
for parts
catalog!

“famous the world over!”

$99.95

) KITS AVAILABLE Fiberglass

@® HIGH F/B RATIO
@ VERY LOW SWR

e Bands

+ I:' M i:! LI-I'!'l E

| @ HIGH CAIN

® LOW Q — BROADLY TUNED
@ EASY TO MATCH

@ LOW WIND RESISTANCE

® RUGGED CONSTRUCTION

406 BON AIR DR
TEMPLE TERRACE , FLA

The indicator unit

contains a sub-panel
to hold the meter, switch and pot, with a
“dress’’ panel for the nomenclature.

to the forward power position and the sensi-
tivity control adjusted for full scale meter de-
flection. The instrument is then switched to
the reflected power position and the existing
standing wave ratio read directly from the
meter scale,

In use, the J1 receptacle of the coupler is
connected to the transmitter output connector
(using a jumper cable or a double-male con-
nector) and J2 goes to the transmission line
teeding the antenna. The transmitter is turned
on and tuned in the normal manner, with the
sensitivity control on the indicator unit po-
sitioned to keep the meter on scale. (The
swr meter Power switch must be in the For-
ward position. You can peak your transmitter
output very conveniently by tuning for maxi-
mum deflection of the swr meter). Adjust the
sensitivity control, once you are tuned up, so
the meter reads CAL. (full scale). Now switch
the Power switch to Reflected, and read the
swr directly on the meter top scale. Although
the operating instructions fail to mention it,
the REL. POWER scale of the meter, if mul-
tiplied by 10, reads the percentage of re-
Hected power! Notice that only 11% power is
reflected at an SWR of 2.0, and 25% is re-
Hected at SWR of 3.0. You may calculate the

reflected power percentage quite simply from
the SWR reading:

swr—1

swr—+1 )

The forward power (that’s the power ac-
tually getting out) is then found by sub-

tracting the reflected power percentage from
100%.

The fact that the meter of the P-2 SWR
Meter is calibrated in relative power deserves

% Reflected power = (
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some explanation. The reflectometer type of
SWR meter is quite dependent on frequency
for any given output indication. Note that 45
watts is required for full scale deflection at 1.8
mc while only %

watt is required for full scale |

deflection at 432 me. This ratio is perfectly |
normal for this type of meter. However, it pre- |

vents the inclusion of absolute power scales in
an all band instrument. Despite this, the rela-
tive power scale is quite convenient for trans-
mitter tuning, etc.

The calibration of the completed unit may
be checked several ways. The instructions go
through an alignment procedure which re-
quires a non-reactive dummy load. At the high-
er trequencies and for high power this might
pose a problem. A simple way to make a
quick check is to reverse the coupler in the
transmission line, connecting J2 to the trans-
mitter output, and J1 to the transmission line.
Now set CAL on the meter with the Power
switch in the Reflected position, and read swr
in the Forward position. If the same swr is
obtained as using the coupler the correct way,
the unit is well balanced. If not, the position
of the diode connections to the pick-up wires
in the coupler must be adjusted slightly, as
described in the manual. The author’s unit
required no adjustments.

Be careful about quoting your swr readings
with too much certainty. You see, it just so
happens that the swr read at the transmitter
is always lower than the actual swr at the
transmitter. The reason is simple: the forward
power is attenuated on its way to the antenna
by line loss, and the power reflected at the
antenna is also attenuated by the transmission
line on its way back to the transmitter. There-
fore, the percentage of reflected power reach-
ing the swr meter is less than it should be,
compared to the outgoing forward power.

The meter is calibrated to SWR of 20.

multiplied by 10, reads
For example, ot
is reflected from

The lower scale,
percent reflected power.

SWR of 3, 259% power
the load.
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CONVERTER SALE

6 meter converter $8.00 postpaid. Complete with 3 high fre-
quency transistors and 49.4 me. erystal for output in broadcast
band or 36 me. crystal for output in 14-18 me. band., Low
noise and better than 1 microvolt sensitivity. Operates on 6-12

Y D.C.
Limited quantity—send your order today.

VANGUARD ELECTRONIC LABS Dept. H-5
190-48—99th Ave. Hn!li: 23, N. Y.

IMPROVED YHF—UHF RESULTS
J Beam Skeleton Slots for 50-144-220-432 Mec.
Tremendous results at moderate costs.
Specials

300 to 52 ohm waterproof baluns—83 connectors 50-54 megacycles
$10.75; 141-148 megacycles $8.60

RGSU Name Brand Polyfoam Insulated cable ... fre. .18
FOR THE DX BOYS
G4Z0U Minibeams 10-15-20 A low, low $74.95

BE PROUD OF YOUR SIGNAL
GAIN, Inc.,, Dept. 73-5, 1209 West 74,
Chicago 36 Ph.: 874 20610

TV CAMERA

Details—FREE List =771
DENSON ELECTRONICS CORP.

Rockville, Connecticut

.+ OF THE WORLD’S FINEST

ELECTRONIC GOV'T
SURPLUS BARGAINS

HUNDREDS OF TOP QUALITY

ITEMS—Receivers, Transmitters,
Microphones, Inverters, Power Sup-
plies, Meters, Phones, Antennas, In-
dicators, Filters, Transformers, Am-
plifiers, Headsets, Converters, Control
Boxes, Dynamotors, Test Equipment,
Motors, Blowers, Cable, Keyers,
Chokes, Handsets, Switches, etc.. ele.
Send for Free Catalog—Dept, 73.

"FAIR RADIO SALES
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2133 ELIDA RD.+ Box 1105 - LIMA, OHIO

LOOK!

BC-221 Freq Meter with orig. calib. book and xtal,
lab checked out, XLNT cond. ................ _
Crystal 'ﬂ'\“BlI—BlllEjF crystal stabilizer, type TCO-1
for 1HC/6 crystal. Requires 6.3v at 0.85 a, 114" dia.
x 13" octal plug in base, BRAND NEW .
85 ke if Transformers—spares for ARC-12. Same as
BC-458 with ceramic base & alr trimmers except
higher **Q'" & different base pins,. BRAND NEW
79¢ ea, 3/52.25

$69.50

$2.75

RF Crystal Probes—for VOM with Klipzon tips,
made by General Cement. List $4.35, BRAND NEW
in cello. bag $1.25
Super Midget Relay—I'&B SM-508. Herm. sealed
plug-in, fit 7 pin min. tube sockel, SPDT, 250 ma
contacts. Coil 6 vde, 80 ohms $1.25
ART-13 Calib. Crystals. 200 ke, herin. sealed w/octal
BIOEEIE B . e rerne e e A RS b ke £1.50
T 1]
Write for Bulletin #38 “Loads of Bargains
R. W. Electronics, Inc. b 5
2430 South Michigan Ave. Dept. 735 Chicago 16, lllinois

Phone: CAlumet 5-128I1
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A typical “‘neat’’ station!

Since the swr meter is usually located at the
transmitter, this variation can be considerable.
Look at Fig. 2 for a shock. If the basic trans-
mission line loss (at swr of 1.0) is 6 db, and
the swr at the antenna is 4.0, the swr meter
will only read 1.37. You can estimate your
basic line loss from tables that list the loss
per 100 feet for different types of transmission
line at various frequencies; the Radio Ama-
teur's Handbook has this information in a
graph in the transmission line section.

Swr has a couple of other villainous features:
it increases your transmission line loss, and
lowers the power limitation of the transmis-
sion line. Fig. 3 shows the added loss to a
transmission line due to swr. For example, if
the line loss at swr of 1.0 is 6 db, but the
actual swr at the antenna is 2.5, the line
loss will be increased by another .79 db. At
higher swr this effect can be a lot worse:; at
swr of 10, with a basic line loss of 6 db, the

REPEAT-Best Sellers in 73

NUVISTORS — price includes postage and
Insurance.

6CW4 or 6DS4 Triodes choice, any 3 $5.25
7587, industrial tetrode, $3.65; 3 for $10.50
3 sockets, with order of 3 nuvistors 50c

1625 tubes, Syl. NU, RCA, Ken-Rad or Tung-Sol
BRAND NEW, minimum mail order 12 for $2.00

902P-1, 2" CRT $3.00; 6DQ5 $1.75; 6DQ6B $1.00;
3B28 $3.25; 807 $1.00; 5933 $1.85; 837 $1.50:;
6146 $3.00; 6AN5 $1.00; 5T4 60c; 1616 $1.00.
MD7/ARC-5, plate modulator, ex., used $5.50
85 KC IF, for BC-453, $1.00 ea.; 3 for $2.75

85 KC IF, later type, ceramic form, male plugs,
higher “Q", $1.25; 3/%3.50

please send self addressed, stamped envelope.
PLEASE include sufficient for postage & insur-
ance. Excess returned.

SAVE YOUR LOOT, I'll be at
Rochester, N. Y. May 11
Breezshooters hamfest, near Pittsburgh May 26
Starved Rock, near Ottowa, Ill. June 2

BC ELECTRONICS

2333 5. MICHIGAN AVE.
CHICAGO 16, ILL. CAlumet 5-2235

“GOODIE" sheet free with orders only. Flyer only, l
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increase in loss will be 4.5 db. As for the power
limitation, caused by the increased peak vol-
tages of the standing waves, the allowable

power is equal to the rated power (at swr of
1.0) divided by the swr:

Rated power )

Allowable power — (
SWI

Generally speaking, unless you have high
transmission line losses to begin with, an swr
of 3.0 or less will make very little difference
at the receiving end. Remember, one S unit
is 6 db. at the receiver. But it all makes for
good conversation on the air.

Specifications of the Knight-Kit P-2
SWR/Power Meter

Minimum rf power for full scale deflection
45 watts at 1.8 mc
2 watt at 432 mc
1 kilowatt

52 or 72 chms

Maximum rf power .. ... ... ... . .

Input and output impedance
Power requirements

I el T T
Frequency coverage . . . .. . . . - 1.8 to 432 mc
Meter sensitivity . . . ... . 100 microamperes
full scale

Meter scales, standing wave ratio 1:1 to 20:1
RelobivRipowar o a3t s v o O to 10
Kit assembly time . == . . 1 to 2 hours

o 17 AR L L e A B o 1 WS W $l495 in kit form
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