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Reviews:

The Drake

MN-4 Antenna
Matching Network

BY WILFRED M. SCHERER,* W2AEF

MJCH of the amateur trans-

mitting equipment currently in use 1s de-
signed with a fixed output impedance for
matching to approximately 50-ohm essen-
tially non-reactive loads. For other loads,
where the s.w.r. or the reactance seen by the
transmitter may be high, it is often impos-
sible to sufficiently load the p.a. for maxi-
mum output. The same condition might exist
even when some degree of variable loading
1s provided.

Such conditions are not as prevalent with
well-designed beams, as they may be with
dipoles, long wires, multi-band, loaded or
random-length antennas. These antennas are
often used either for regular or portable
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station operation, as a spare or to augment
beam installations. In any event, the use of a
suitable antenna coupler or matching net-
work will make it possible for the trans-
mitter to work into the required load not
otherwise available.

The Drake MN-4

The Drake MN-4 Antenna Matching Net-
work is a bandswitched unit designed for
this purpose, enabling operation with re-
active loads that present an s.w.r. up to 5:1,
or with resistive loads with a somewhat
higher s.w.r., on the 10-80 meter bands. The
MN-4 also will provide proper matching
between an exciter and a linear amplifier. It
1s rated to handle 200 watts continuous-duty.
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Fig.1—Main circvitry for MN-4 Network. Various-

size fixed capacitors are switched in parallel at
Ci according to the band in use.

Another Model, the MN-2000, will be
available for 2000 watts p.e.p.

The job also includes a directional watt-
meter which can be switched to directly
read the s.w.r. or the power with an exist-
ing feed system alone, or for operation
in conjunction with the matching network,
particularly when adjustments are being
made thereon. It also provides output moni-
toring.

Another feature of the MN-4 is that it will
provide 25-35 db of harmonic attenuation
and thus possibly avoid the need for a sepa-
rate low-pass filter to minimize output
harmonics that might otherwise be trans-
ferred to the feedline and thereby cause
TVI, or to provide a further harmonic
decrease when a filter is already in use.

Convenient flexibility is provided by the
inclusion of two switchable output con-
nectors and with switch positions for feeding
through the network or bypassing it.

The main circuitry for the matching sys-
tem in the MN-4 is shown at fig. 1 and con-
sists of a pi- network which in a way is a
depature from the usual arrangement in that
the input side is set for 50 ohms with fixed
capacitors, while the output is tuned with a
variable capacitor, C, (RESISTIVE TUNING),
to provide the proper impedance ratio be-
tween the input of the network and the
resistive component of the antenna system.
Control C; (REACTANCE TUNING) tunes out
the reactive component at the output side of
the network.

Taps on L, and switched fixed input
capacitors provide the necessary parameters
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for operation within the various ham bands.
There are two positions for 80 meter band
operation to allow a wide matching range
without the need for an extra-large variable
capacitor at C.,.

The wattmeter is the same type as the
Model W-4, described elsewhere in this |
issue, except that it also has a scale cali-
brated directly for s.w.r. Although the con-
tinuous-duty rating of the MN-4 is 200
watts, the wattmeter scale is calibrated up to
300 watts. The s.w.r. scale is marked for
ratios of 1:1 to 10:1. The wattmeter is
located at the input side of the network to
show when a 50 ohm resistive load is pres-
ented to the transmitter (as indicated by a
1:1 s.w.r.) during adjustment of the net-
work.

A sensitivity control is included for the |
meter, but unlike that in the common s.w.r.
indicator mentioned previously, the need for
this control is not related to frequency, but
rather, is used only to set the meter for a
full-scale reading according to the power
output from the transmitter, so that s.w.r.
readings will be properly correlated.

When the selector switch is set at one of
the band positions, the matching network is
engaged between the input and the antenna
connector. A separate position connects the
input directly to the connector, thus bypass-
ing the network. Another position bypasses
the network and connects the input directly
to an alternate output connector. The setup
thus makes it possible to quickly switch to
an antenna that requires matching, or to
either one that needs no matching, a dummy
load or a linear amplifier.

Adjustment of the matching network can
be concluded in a matter of seconds, simply
requiring that the RESISTIVE and REACTIVE
TUNING controls be alternately operated in
a direction which finally results in a mini-
mum or zero indication on the s.w.r. scale
of the meter.

During the process, the transmitter p.a.
occasionally may have to be repeaked; how-
ever, first tuning up the transmitter directly
using a dummy load and then switching over
to the matching network and antenna, will
eliminate the need for further transmitter
adjustments. This will hasten the job and
reduce unnecessary on-the-air interference,
as will the use of low power which also is
recommended to avoid damage to either the




Interior view of the MN-4. The net-

work inductor is viewed end-on at

the left of the bandswitch with the

10-meter section nearer the panel.

The sensing elements for the watt-

meter are on a vertical board at
the upper left.

transmitter or the matching
unit. As little as 10 watts, ap-
plied to the MN-4 will usually
be sufficient for tuning.

To make the work easier, a
set of tuning curves is furnished
to show the approximate set-
tings on each band for 10-250
ohm resistive loads and capaci-
tive or inductive loads which
present a 5:1 s.w.r. Also from these curves,
we can find the approximate load imped-
ances according to the dial settings found in
practice for a particular situation. Settings
for reactive loads with less than a 5:1 s.w.r.
are not indicated, but lie somewhere between
the resistive and reactive curves.

After the correct settings have been found
during tuneup on a specific frequency with a
given antenna, they may be recorded for
future reference when bands or antennas are
to be changed.

The transmitter power applied to the
matching network or a direct-fed load may
be quickly found by depressing a rocker
switch which sets up the wattmeter for for-
ward-power readings. If it should be desired
to read the s.w.r. presented either by the
matching network or by a direct-fed load,
such as a dummy or the antenna system
alone 1, it may be done by pushing in the
sensitivity-control knob and rotating it for a
full-scale reading. When the knob is subse-
quently released, the meter then indicates the
s.w.r. directly. In adition, reflected-power
readings may be had using a somewhat
similar calibrating method.

The MN-4 was tested using several trans-
mitters with various coax-fed antennas and
random-length end-fed radiators working
against ground. A 1:1 matching s.w.r. for
the transmitter could be easily obtained in

1 Fed with 50-ohm coax.

most cases, except for a few situations which
could not be resolved to better than a 2:1
s.w.r. This was due to the specified limita-
tions imposed by reactive loads with an s.w.r.
higher than 5:1, such as can be experienced
with end-fed systems. In many cases this
match was closed enough to permit full out-
put of the p.a.

Although the MN-4 matches a trans-
mission line or an antenna to a transmitter,
it will not alter the s.w.r. between itself and
the antenna, nor will it necessarily ensure
transfer of all the available power into a
radiator, unless the antenna system is re-
sonant, especially if it is a grounded type.
Nevertheless, in some off-resonance situ-
ations, the MN-4 will bring the system near
resonance within about 3 db of maximum-
power capabilities.

On the other hand, resonance and better
efficiency with such antennas may be ob-
tained by installing a loading coil between
the matching unit and the antenna along
with an r.f. ammeter connected in series be-
tween the coil and the antenna lead, and
then adjusting the coil turns for maximum
r.f. current with a given power reading on
the wattmeter. The network, of course, must
be readjusted whenever the loading coil is
altered during this process. A separate load-
ing coil also will often enable the matching
s.w.r. to be brought down to 1:1 in cases
where it is not otherwise possible.

Careful attention to grounding both of
[Continued on page 115]
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own operating ability while accepting a chal-
lenge.

(6) Promotion of healthy, international
competition, through DX awards and con-
tests.

(7) Providing an excellent test for com-
mercial amateur radio equipment under
rugeed operating and climatic conditions,
useful to the design of future equipment.

(8) Providing an excellent source for the
study of propagation phenomena, by operat-
ing continuously from areas normally devoid
of signals on these frequencies, and by pro-
viding voluminous logs and data useful in
future propagation predictions.

(9) Perfection of long-distance communi-
cation under difficult or marginal conditions.

And I could go on adding to that list of
already-impressive advantages. Yes, DXpedi-
tions are a most valuable segment of the
amateur radio service. DXpeditions are here
to stay. We should be thankful for that,
recognize their value, and participate to the
fullest extent possible. Just how these many
advantages of DXing and DXpeditions can
be put to use to actively preserve amateur
radio throughout the world, will be dis-
cussed in future chapters.

NEXT MONTH: On the Trail Again.

Drake W-4 Review [from page 32]

We have so far related power readings
only to s.w.r., but other needs for such read-
ings may be that of determining the power-
output capabilities of a transmitter and its
efficiency, or the adjustment for optimum
performance. This 1s best done with loads
exhibiting less than a 2:1 s.w.r. Such tests
should be conducted using a dummy load,
not only to eliminate on-the-air interference,
but also to avoid illegal operation when the
d.c. input to the p.a. exceeds 1000 watts.

The W-4 has a 3” meter mounted in a
clear-view plastic case that has a concave
face which minimizes light reflections. The
scale is finely calibrated and easy to read.
There are four positions at the selector
switch: two for reflected ranges of 200 and
2000 watts; two for forward ranges of 200
and 2000 watts. The 2000-watt positions are
between the 200-watt ones, so that when you
switch from forward to reflected power while
high power i1s being used, you don’t have to
go through the 200-watt positions, thus
avoiding the possibility of slapping the meter
pointer against the end of the scale.

[Continued on page 115]

VANGUARD
MODEL 501 SHIPPING COLLECT
Made In USA COMPLETE WITH LENS

SUB-MINIATURE SOLID STATE

TV CAMERA
FOR CLOSED CIRCUIT OR AMATEUR TV

THE VANGUARD 501 is a completely automatic
closed circuit television camera capable of trans-
mitting sharp, clear, live pictures to one or more
TV sets of your choice via a low cost antenna
cable (RG-59U) up to a distance of 1000 ft. without
the need for accessories or modifications on the
TV sets. The range can be extended indefinitely by
using line amplifiers at repeated intervals or by
using radio transmitters where regulations permit.

There are hundreds of practical uses in business,
home, school, etc. for any purpose that requires
you or anynne chosen to observe anything taking
place anywhere the camera is placed. Designed for
continuous unattended operation, the all-transistor
circuitry of the 501 consumes only 7 watts of
power.

For Complete Specifications Send For
Ovur Illustrated Catalog
Send your order direct fo our factory

VANGUARD LABS

196-23 Jamaica Ave., Dept. C, Hollis, N.Y. 11425

SUB CARRIER DETECTOR <

Add programs of commer-
cial-free music thru your
FM tuner. Detector, sell-
powered, plugs into multiplex
output of tuner or easily wired
into discriminator and permits
reception of famous back-
ground music programs now
tfrantmitted as hidden pro-
grams on the FM broadcost

band from coast to coast. Use
with ANY FM tuner.

WIRED UNIT $75.00
KIT, with pretuned coils, no alignment necessary $49.50

Covers extita $4.95 each. Current list of FM Broadcast
Stations with SCA authorization $1.00

MUSIC ASSOCIATED
65 Glenwood Road « u;per Montclair, New Jersey
phone 744-.338 area code 201

_gﬂﬂﬂt 3;_-/A /9 ower ./

Wlth our NEW, IMPROVED CPR-2 Speech Compressor!

® TRIPLES SSB output
power or AM modulation!

® NEW adjustable compres-
sion control!

® For ALL transceivers
transmitters, and P.A.
systems!

® For ALL microphones!
® [nternal battery

With single button connectors, ﬂr wit.h PL{}EH P'Lﬂal or ROMCQC2
connectors for Push-to-talk (Eﬁ’e: tive Nov. 1, 196) $19.95

FULLY WARRANTED . .. .. MONEY BACK GUARANTEE
Send for full description of our product line.

COMMUNICATION COMPONENTS CO.

P. 0. Box B72I . Dept. B . Orlande, Florida 32806
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AMATEUR ELECTRONIC SUPPLY

RECONDITIONED HAM EQUIPMENT

*10 Day Free Trial (Lose only Shipping Charges) * 30 Day Guarantee * Full Credit Within 6 Months on Higher Priced

New Equipment * Pay as Little as $5.00 Down — take up to 3 Years to Pay the Balance * Order Direct from this Ad !

AMECO

BIU SWR bridge $ 11
SWB SWR indicator 7
CB-& Conv.(7-11) 19
CN-50 Conv.(14-18) 29
PV-50 Preamp 9
CSB Selector box 5
TX-B6 Transmitter 49

BAW
5100 Transmitter $ B9

51SB-B Adaptor e
CENTRAL ELECT.
20A Exciter $ 89
QT-1| Anti-trip b
200V Transmitter 475
M1 Analyzer 59
CLEGG
SQUIRES-SANDERS
12'er Jm Xcwr $175
99°er 6m Xcvr 75
Thor & (RF only) 99
417 AC sup./mod. 75
418 DC sup./mod. 75
Zeus VHF Xmtr 375

Allbander HF tuner 75

5S- IR Receiver 349
CLEMENS
SG-B3 Sig. Gen. $ 69
SG-83A Sig. Gen, |49
COLLINS

75A-2A Receiver $239
75A-4 (ser. 1729) 375
T5A-4 (ser. 1765) 375
715A-4 (ser. 2208) 395
75A-4 (ser., 3190) 425
1S5A-4 (ser, 5197) 475
Speaker (Al ,A2,A3) 9

755-1 Receiver 295
755-1 Waters rej. 325
755-3B Receiver 449

395
895

51]-3 Receiver
51)-4 (ser. 3223)

32V-3 Transmitter |75
KW-1 AM Xmier 995
30L-1 Linear 375

KWM-2 Waters rej. 775
3128-5 PTO cons. 249
S16F-2 AC supply 115
SI6E-2 DC supply 95
MP-| DC supply 119
CC-2 Carrying case 65

COMAIRE

FLM-6 Tuner $ 9
FLM-6C Tuner |4
DRAKE

2AC Calibrator S 9
1B Receiver |89
EICO

720 Transmitter S 49
7122 VFO 34
7130 Modulator 34
753 SSB Xcwr 139
ELMAC

AF-68 Transmitter $59
PMR-7 Receiver 49
PMR-8 Recejver 79

GLOBE 'GALAXY WRL

Hi-Bander 62 $79
755 VFOQ 24
Galaxy 300 Xcvr 139
PSA-300 AC sup, 49
VX-1 VOX 9
Galaxy V Mk [l 289
DC-35 DC supply 75

RV-1 Remote VFQ 49
VX-35 VOX 12
DAC-35 Dix. Cons. 69
UM-1 Modulator 25
PSA-63A ACsup 19

GONSET

Comm | 6m S B9
Comm |I1B ém 109
Comm Il 6m 109
Comm IV 2m 199
Comm IV ém | 49
bm Linear || 75
6m Linear 1| 89
G-28 Transceiver |49
G-50 Transceiver |89
910A &m Xcvr 199
911A AC supply 39
913A 6m Linear |75
G-63 Receiver 89
G-76 Transceiver |25
G-76 DC supply 39
G-77 Transmitter 49

G-77A Transmitter &9
GSB- 100 Xmtr 169
GSB-101 Linear 169
GSB-201 Linear 199
Super 12 29
HALLICRAFTERS

S-38E Receiver $ 34
S-53A Receiver 49

SX-101A Receiver 199

S-107 Receiver 59
SX-115 Receiver 325
SX-117 Receiver |99
S 120 Receiver 39
SX-140 Receiver 69
R-46 Speaker 9
R-48 Speaker 9
HT-32A Xmtr 249
HT-32B Xmtr 299
HT-33B Linear 375

HT-40 Transmitter 49
HT-41 Linear 199
SR-160 Xcvr 175

B To:

L |
3
fi
E
. FIRST

AMATEUR ELECTRONIC SUPPLY
4828 West Fond du Lac Avenue
Milwaukee, Wisconsin 53216 C-1_

Ship me the following Reconditioned Equipment;

. CHOICE

SECOND
CHOICE
BorF any)

. THIRD
. CHOICE

{(IF ANY)

B enclose$

L]
2. DJcoo

1 Name

| year

: | will pay balance (if any)
2years [ ] 3years

L} Address
¥ City

i Stale
fi

[ ] Send Latest Ham Catalog.
| L L L Y,

Zip
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PS-150- 120 Sup. 75
PS-150-12 Supply 49
MR- 150 Rack I5
SR-S00 Xcwr 199
P.SO0AC Supply 75
P-S000C Supply 15
HA-6 Transverter B89
SR-34 (AC) Xcwr 149
SR-46 6m Xcwr 119
HAMMARLUND
HQ-100C Rec. SI09
HQ- ID0A Rec 125
HO 0 Recewver |19
HQ-110C Rec 129
HQ- | I10A Rec 159
HQ-1IDAC/VHF 199
HQ-140X Rec 99
HQ- 145AC Rec 199
HQ- 160 Receiver |89
HQ-170C Rec. 149
HQ-170AC Rec. 2175
HQ- 180 Receiver 239
SP-600 X (rack) 299
S-100 Speaker 9
HX-S00 Xmer 225
HEATHKIT

MR-l Receiver §$ 49
HR-20 Receiver 89

5BA-300-3 6m conv. I5
SBA-400-4 2m conv. |5
QF-| Q-multiplier 4

MT-1 Transmitter 39
TX-1 Transmitter |09
HA-10 Linear 175

HX-20 Transmitter 149
HW-12 75m Xcyr g9
HW-12A 75m Xevr 99

HW-22 40m Xcvr 89
HW-22A 40m Xevr 99
HW-32 20m Xcvr B9
SB-100 Xcwr 325
SB-101 Xecwr 350
HP-24 AC supply 49
VF-1 VFO 19
HG-10 VFO 29
HW- |10 ém Xcwr 149
HW-29 (Six"er) 14

GP-11 DC supply 5

VHF-| (Seneca) |25
HUNTER
2000A Linear $299
JOHNSON
Adventurer $
Challenger 54

| :-".:l - f l.la- .||‘ TRl =

EL™AC

AF 68 Tramymitter

GOMNSET

G T4 Tranzceiver ,
areynicator IV b= Xowr |
A FWw bm Linear,

- 150 Avrport Comm_ (121 B) ..

HALLICRAFTERS
SR-4 6 Transceiver
MR- 40 Mobele kit for abowe

HA-J& A& 2= VFOD
SE-14 Receiver ..

HAMMARLUND

HO- | 45X

Heceswer

JOWNSON
&M Converter (14.18Mc) KIT . .8 5995

L
b

&
&

Iinvader 200 558 Transmitter .

b
]

Ranger |l (wired).....000u..

N Converter (14 1B M) wited .
Nl Converter ( J&-30Me) wited
N1 Converter (2-30Mc) KIT ..

N2Conv. (305-34.5Mc) KIT..

N2 Transmitter (wired)
N2VYFOD (wired) .....

ﬂ.v:lﬂ' T T | —

Viking |l
Ranger |
Ranger |l
Valiant |

Valiant ||
500 Transmitter

69
89
139
139
189
275

KW Amplifier /'desk 595

Audio Amplifier 39
Pacemaker 139
Invader 200 275
Courier Linear 139
N2 VHF Xmtr BY
N2 VFO 34
N2 Conv.(14-18) 34
Mob. Xmtr (as-is) 1S
Mob. VFO (as-is) 10
Signal Sentry |4
KNIGHT

R-100A Receiver S 69

T-150 Transmitter

59

T-150A Transmitter 69
LAFAYETTE

HE-458 Xcwvr 75
HE-61A VFO I5
HA-90 VFO 29
LAKESHORE

Phasemaster || $ 79
Phasemaster I[IB 125

LINEAR SYSTEMS

250AC Supply
| 2-400 Inverter
350-12 DC Supply

$ 39
75
69

250-12 DC Supply 49

MOSLEY

CM-| Receiver $ 99
CMS Speaker 9
NATIONAL

NC-57 Receiver

$ 49

NC-300-C2 Conv. 29
NC-300-C6 Conv. 29
VF0-62 29
NCX-3 Xcwr |89
NCXA AC Supply 75
NCXD DC Supply 75
VX-501 VFO 175
200 Transceiver 275

AC-200 AC Supply 59
NCL-2000 Linear 375

P&H

LA-400C Linear

5 B89

PS-1000B DC Sup 75
e S e R T S gt ——— — — — ——— ===

The items listed BELOW are brand-new and carry the full manufacturers’
New-Equipment Warranty. Some of the items have been on display. but
most are Factory-Sealed.

DESICN INDUSTRIES

Reg

NOw=

5495.00 525000

.- . 5205 00

NOw=

$102 50
NOwe

#5132 $175.00

307 00

256 00

.-I‘l
5189 95
TR

&9 95

. 19 %

Reg
199 00

Reg

B9 95
B9 95
59 95
59.95

. §19.50

194 50
54 95

. 359 %0

149 50

207 00
|?F_ m

125.00
NOws
$125 00
& 00
205
175.00
NOw*
$199.00

NOwe
$9MW
a? 98
59 9§
7998
¥9 98
309.75
160.00
45.00
159 .50
195 00

POLYTRONICS

PC-2 2m Xcwr $175
PC-6 6m Xcwr | 49
RME

VHF-126 Conv, $ 75
VHF-152 Conv. 34
VHF-|52A Conv, 39
SBE |
SB-33 Xowr S189
SBI-VOX IS
SB1-XC Calibrator 12
SB2-VOX |9
SWAN

SW-140 Xcwr s 75
SW-240 (late) |89

117AC AC Supply 59

400 Xcvr 249
406 VFO 49
420 VFO 75
1178 AC Supply 49
350 Xcvr (late) 299
SW-117C ACSup. 75
512 DC Supply 75

117X Basic AC Sup 49

22 VFO Adaptor 12
250 6m Xcwvr 75
Mark | Linear 395
UTICA

650A Xcvr/VFO SI109
WATERS

372 Clipreamp $ 9
359 Compreamp 12
WHIPPANY LABS

Lil Lulu ém Xmtr $125
Lil Lulu 6m Rec, 125

COMCO

680 Base 30.96Mc
w/tone (NEW) $450

684 UHF Mobile 310

HEWLETT PACKARD
410C Voltmeter $297

606A Generator 945
080 VHF Gen 910
REGENCY

RTG-2 Tone gen. $ BS
SONAR

FM-40 on 30.96 SI175
F™-40 Remote 175
SC-40 Tone 50

PAH Reg NOwe

6150 6= Tramgmicting Cone 1299 95 5149 &9
LA-S00M “Spitfire™ L neas 995 9468
POLYTRONICS Reg NOW

PC-1 7= Transceiver 399 50 5225 Q0
REGENCY Reg NOw=

AR-137 Awrcrafy Receiver $599% s v,
SBE Reg NOwse

SEI-DCP Mobile lnverter (I KWy 5349 50 $124 7%
W.72 Contral Cable (SBY}0CP). . 150 375
SBI-VOX VOR Ut 9% 1915
SINGER Reg NOwe

PR-1 Panadaptor . 14450 § 72.35
SQUIRES-SANDERS (CLEGG) Reg MO W
S5 IR Rece:ver Ser 3995 00 $495 00
3515 RS Silencer. Spesher iTO00 8500
9 et &m Transcerver . 179%% 1i19 %8
Thor 6 & Transcesiver . ....... 14995 17500
418 DC Supoly for Thor 6 _..... 15995 9 54
Allbander Tuner . 1399 &498
Video Bandscanner .. #4500 24500
ceus 1-6m Transmutter . _...... 74500 450 0O
372 &m Low-pass Filger . ., |4 95 J.48
SWAM Reg NOwW=

IN-1178 AC Supply for 400. ... . $ 8500 % 4500
TRANSCOM Reg NOw=

SHT-3 B0 -40-20m SS58 Xowr.... 5299 50 3196.00
SBA-3 AC Supply «.ovvucnennns 950 #.)5




The size of the wattmeter case is 6” X
314" X 4” (h.w.d.) and the removable
sensing coupler is 214" X 312" X 22", Be-
sides the usual installation and operation
procedures, the manual includes instructions
for alignment or calibration, should this be
required at some later date.

The Drake W-4 R.F. Wattmeter is priced
at $49.50.—W2AEF

Drake MN-4 Review [from page 67]

the unit itself and the transmitter was found
advisable, especially when an appreciable
length of coax i1s used between both pieces
of equipment or when a grounded-antenna
system is involved. A separate ground lead
for each generally is best, with the ground
paths made independent of the coax shield
connection between the equipment. In-
adequate grounding may be evidenced by
hand-capacity effects when the tuning knobs
are grasped or released, or by a higher s.w.r.
at the transmitter output (shown by a
separate s.w.r. bridge) than that indicated by
the MN-4's meter.

A thing to keep in mind when the network
1s in use 1s that the wattmeter indicates only
the power applied to the network, not that
going into the radiator. Also, a maximum
insertion loss of 0.5 db (12% of power)
through the network was measured as per
the manufacturer’s rating.

The effects of harmonic attenuation on
TVI were not checked in practice, but the
measured attenuation of second harmonic
averaged 28 db for all bands, with higher-
order harmonics found somewhat further
down.

Although the unit is designed specifically
for use with coax-type transmission lines,
there may be more cases that relate to the
need for matching to other type feed sys-
tems. For this reason we have gone into
extra details on operation with systems such
as the grounded antenna.

Dimensions for the MN-4 are 52" X
1034”7 X 8%"” (h.w.d.), including con-
nectors.

The Drake MN-4 Antenna Matching Net-
work is priced at $90. The Model MN-2000,
for 2000 watts p.e.p. is $160. There are
products of the R. L.. Drake Company, 540
Richard St., Miamisburg, Ohio 45342.

—W2AEF

FOR THAT
[

YOU NEED THE
BTl LK-2000

LINEAR
AMPLIFIER

For SSB, CW, RTTY
Maximun legal input
Full loading 80-10M
Rugged Eimac 3-1000Z
Dependable operation
Easy to load and tune
No flat topping with ALC
Distinguished console
Instant transmit
High efficiency circuit
Designed for safety
Fast band switching
Real signal impact

Price....$79500

READY TO OPERATE!

Listen for the hundreds of
LK-2000 linears now on the
air and judge for yourself.
Write for free illustrated
brochure or send $1.00 for
technical and instruction
manual.

BTI AMATEUR DIVISION

Hafstrom Technical Products
4616 Santa Fe, San Diego, Ca. 92109

LEARN CODE
QUALIFY
FOR "";- .......
EXTRA SN ¥
CLASS © S
LICENSE

Rentals
Available

Model A as illustrated.

Model B identical to model A except

contfains no tone source or speaker. 39

AUTOMATIC TELEGRAPH KEYER CORPORATION
275 Madison Avenue, New York 10016
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PLEASE
USE YOUR ZIP CODE NUMBER
ON ALL CORRESPONDENCE
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