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The Challenge of
1750 Meters

No license required.
by David Curry WD4PLl/6

1750 meters is a hobby. jus t like amateur
radio. In fact . it is much like old-time

amateur radio: it se parates the mcn from the
boys! In the early days of radio. hams built
their own equ ipment, and most operators did
not even have licenses. 1750 meters is still
true to that theme: "No license required, on
ly skill desi red."

Unfo rtunately. 1750 meters is a no isy.
someti mes crowded, band filled with carri
ers a nd mod ulations . We ll, g uess what ?
Many of those carriers and modulat ions arc
European long-wave broadcast stat ions DX
ing over the Atlantic. and perhaps that code
you hear in the backgrou nd is actua lly a
Lowfer send ing his JD beacon. FCC rules
limit transmitting antenna length 10 50 feet
and DC input to the PA to I wan. Even with
these restric tio ns, surpris ing d istances via
ground-wave propagation occur regu larly.
Using a com mon noise blanker, audio filter,
or even a phase-canceling device, an ope ra
tor can clean up the band of light dimmers
and power line noise that o ften can be dis
couraging. Si mple recei ving an tennas such
as an active whip or loop placed in a clear
area and using a " virgin" ground (a se parate,

isolated ground that carries no power-line
noise ) can provide unimpeded reception.

Consideri ng that communications tec h
nology has become so advanced, there is no
reason why you ca n' t e njoy the fun and
challenge of 1750 meters just because the
major ham manufacturers didn' t incl ude it in
their rig s. Build you r own radio , perhaps
with a friend , and get on the air: it's that
simple. You will find that you have more to
talk about than the weather, and you' ll share
in the amazement of how a I watt signal can
travel hundreds of miles under good cordi
lions. Many hams can use thei r preexisting
ven ical ham antenna for 1750 meter ope ra
tion using a loading coil at the base of the
antenna. Most 160 meter antennas are ideal
for work on 1750 meters.

1750 meters was o rig inally set aside by
the FCC as a frequency range for garage
door openers back in the early ' 60's, but as
time passed, experimenters (ma ny of them
hams) found surpris ing success despite FCC
limitat ions. These "experimente rs" are reo
ferred to as "Lowfers," and are on vin ually
any day of the week. I can hear two or three
of the m o n my TS-430S , loud and clear,

from as far away as San Diego, 150+ miles
away from my Burbank, Cali fornia, QTH. In
Hawaii, using a portable loop antenna, Shel
don Remington received Lowfcr beacons Z2
and later H2. both located in Cali fornia. ove r
3,000 miles away! 5SB. AMTOR, RlTY,
and packet have all bee n used successfully.

Design

Described here is a simple " introd uctory"
CW two-way radio for 1750 meters. Anten
na dimensions for 1750 meters can be found
in 73 Maga::.ille, Septe mber 1991, in " Dual
Band Vertical" (for 160 and 1750 meters ),
page 38. Also of interest is "Noise Reduction
Using Broadband Acti ve Whip Antennas,"
73 Mogazine, October 1992, page 38.

Please note Figures I and 2. T he fron t-end
preselector uses a tunable two-pole Chevy
cbev bandpass filter to reduce unwan ted sig
nals, such as G WEN (G round Wave Emer
gengy Network) . The d irect conversion reo
ceiver is an uncomplicated design using the
NE602 chi p. T he NE602 Colpitts YFO pro
vides the frequency reference for the trans
mitter sectio n. The YFO can be Pt.Lcon
tro lled externally, faci litating CCW (Ccher-
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Figure I . Block diagram.

36 73 Amateur Radio Today · September, 1994



KR

Ul " ..
e,~'cs " -1't--, '" .. .. e....~.. " ..

~h t X 1- • I~J' "
..

l~ *'"1 -'-"~- '"f ~ ~11 ;> "
" "'

" '"' 11,,, ..
~" " " ~ --.r- . r-..

~
IN : 0--

"" •

'" ...h. ell
~

vee
" '"'• ~ r OO•

.. _- "._--~

.~• et~1• " " ! f' " ! "; ~ ~.n . ~
~. ...

~ l l; p f~ .. ... ,.
,t21

!• "
•

, I ~ . <, .., 0'.· ~ ",___......,.._...._.. ...... .._..J ... "" <, ... our
~

~...
•
( ." ... •

G> I~ ..."
' n ~ ...

~~

Uio tell " 1ell
U4 e,

~j
SP." I. '" t,<---I' ~ "'cM

.~
e-, .. " e

':' Ji
m ...- <,

-b v,];' ~ • n .h ,
'"'n .. ~'". n

~1oJ lr•• " '" e~,~~en ...,
_n !~g r::::---'B •• ... ~ ~.. .. >

0 :--'>
• ---J --
" '" • 000111-. elOC;U:lln f OIl ","l eOOl llOl.

" METER7 - • ~ .. _e' TO 'II:~ ~'tIl _lOll

"
'.

"t'..
•• ... A ... u.,_ ... ..-..... ~tIl

I i i , •on ,
~ I"".' . , • .... 10 .., 011 u n -. _ 10 _

~
, • c o
! I •--lHR
j •

•

D

Figll" 2. Schematic.

ern Continuous Wave) operation.
Noise is always a problem al these fre

quencies so two noise limiters are included
to provid e very effective limiting of high
amp litude man-made noise and static . A
shunt limiter fo llowed by a series limiter is
used in this design. and this is superio r to
most designs found in commercia l and mili
tary recei vers . Audio filtering is included ,
with variable frequency and bandwidth con
trol for precise filtering o f the desired signal.

Ample audio out put drives headphones
and most speakers. Thi s rig is capable of
providing over 100 dB o f gain with virtually
no power supply hum. The transmitter sec
tion samples the V FO using a simple logic
circuit. controlling Ihe duty cycle and the
keying of the amplified signal. The signal
then drives a c lass E power output stage.
This cla..s o f service is a \'ery efficient 96%.
Many thank s go to Mark Mallory for his ex
cellent research into efficient class-E ampli-
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fiers and for sharing his informat ion.
The transrniuer sect ion lends itself as an

excellent beacon transmincr. Simply apply
the beacon message 10 the code key input for
reliable beacon transmission. As you proba
bly know. pu rchasing component s the se
days can be expensive: this was a major con
cern d uring the design of this project . All
parts are "off the shelf:' with the ordering
pan number given.

Be wa re : Simple "one-t ra ns isto r"
transcei ver designs just do not work on 1750
meters. Don't be fooled!

Construction

Please note the component layout (Figure
3) . You will notice that severa l component
leads are solde red directly 10 the component
side of the circuit board. This provides the
ground connection for these compone nts .
When th is occurs. be sure 10 so lder the com
ponent lead 10 the ground plane am' on the

so lder side. No te that capacitors are d isc
shaped. while etectrolytics are round and
have the pol arity marked . T ransistors are
designated by the half-moon shape. or round
wit h a key. le s are rectangular. with the "U"
mark at the end.

I recommend so ldering the ICs first. No
tice that some pins must be so ldered on the
component side.

NCXI. so lder transformers Tl, n, and T3.
Dab some solder on the side of the trans
forme r and ground plane to e nsu re a good
ground.

Install all the capacitors. followed by the
variables CI and C IO, C I and C IO should
be installed so that the side with five leads
goes through the circuit board. Pull the leads
firmly and bend at a 45-deg ree angle to hold
whi le so lderi ng. Note the smal l horizontal
lead sticking out on the side of Cl and ClO.
Solder a wire from that lead through the hole
in the circuit board under it.
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Figurr 3. Double-sided PC board: taiparts placement diagram, (b) top foil pattern, and (c) bottomfoii pattern.
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z = 1.2638 xV2
P

1
(2 x pi x 1.2915 x f2) x L

c:Tank capacitance
V: vec supply 'oOltage
P: OulpuVinput power

e.

T4 Inductance & Turn Ratio Formulas

Figure 4. Face plate templates: (a J/mlll. and (bJ rear. reduced 50%,

-~ e37 e38 vee T4aIb T4e/d Form
, werr X NIA 12 VDC 93 Turns 1/30 Ga. 49 Turns 124 Ga. T·68·3

3.5 watt" NlA X "VOC 49 Tums 1124 Ga. 48 Turns '24 Ga. T-ee-3

10 watts X X 18VDC 33 Turns 1/20 Ga. 37 Tums 120 Ga. T-130-3

NlA: Not used.
• Heal sink recommended.

•• Heal Sink required.

L; Tanll inductance
z: PA load resetaoce
F: Opera ting freQuency

L = .2085 X V2
P,F
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Formulas for Calculating Efficient PA Design

T4 Winding Data

Transforme r T4 must be wound by hand.
Wind the turns evenly and finn ly. After you
are finished winding, cui the wires so thai
about I " remains from the toroid to the end
of each wire . Remo ve the enamel insulation
from the I " ends with sandpaper. The side
bar has allthe winding in formation you will
nee d . Notice th a t t he ho le s fo r T 4 are
marked "a & b" for the primary. and "c & d"
for the secondary, They crisscross on the ci r
cuit board. Usc an o hmmete r to make sure
the wires don' t get mixed up and the sec
ondary wind doe sn' t accidentally go into the
primary holes !

Now so lder the re maining com ponents.
Resistors installed horizontally are indicated
by a re cta ng le sh a pe , while ve n ic a ll y 
mounted resi stors are a small square . Any
vertical resistor with a lead go ing to the
ground plane should use the longer lead as
the ground lead . You may decide to "go all
the way" and install your tran sceiver in a
box or chassis. The LMB box listed in the
optional compone nt list is a good choice. II
provides extra roo m for a speaker. meter. or
antenna swi tch. The meter is both a luxury
item and a necessity. To make a nicer linish
for the front of the chassis. templates for the
fron t and rear face plates are prov ided in
Figure 4. Go to a photocopy store and copy
the m to a transparency. Be care fu l not to
scratch the black from the transparency.

Apply a thin film o f clear epoxy glue over
the front of the box . Size up the tran sparen
cy so the top of the box on the transparency
is even with the top of the chassi s. Be sure
you can read the transparency before press
ing the transparency to the adhesive. After
the epox y has cured fo r a few hours. cut
away the excess tran sparency around the
box with a sharp knife . Tap and drill each
hole to a size a lill ie larger than each control
sha n to give so me play. Repeat the same
procedure for the rear chassis face plate. Use
4-1 /2 " aluminum spacers between the bot
tom o f the ci rcuit board and the floor of the
chassis. and four 4/40 nuts and bolt s to sc
cure the board.

T-68-3: Number 01turns .. 100 x ~( l ndUClance in uH/195)

kHz. If no frequency counter is a vai lable.
use a long-wave rece iver, general coverage
receiver. or ham radio that can accurately
tune 10 190 kHz. Place a small piece of wire
fro m Ihe receiver ante nna inpu t near UI.
Tune the receiver for a center frequency o f
189 kHL Listen for a tone while turning the
slug of T3 . Slowly turn the slug unti l you
hear a zero beat on the receiver. Next. align
the preselector. T1 and TI must be tuned to
t he same frequency. If you have a signal

T·130-3: Number 01tums = 100 x ~(lnductance in uHfJ50)
To match the Impedance at the drain 0103 10 a 50 ohm impedance. you will need to know the turns ra
tion (Tr):

Tr:~(ZdfZ l )
Zd: Drain resistance Zl : load reseaoce (usually 50 Ohms)
These Iormulas are included 10 help solve any pertcuter malching requirement. The above table can be
used to malch most requirements.
The Ir9QUency value for -p can work for lrequenc:ies +1- 10 kHZ.

' P- PLL or phase control of VFO. Section
normally not used.

oVCC-1 2· 18 volt". fi ltered DC or battery
to the terminal.

Connect 12 volts of power to vce points.
A f requency counte r or receiver covering
150 kHz to 250 kHz will be requ ired.

Connect the freq uency counter 10 point
" D:' Tum the transceiver ON. Tum the tun
ing: capacitorC IO max imum clockwise. Tum
the slug in T3 until the frequency reads 189

Calibration

Connect the antenna. power supply, etc. to
these points:
' A- 50 ohm transmit antenna port.
oB- Cod e key port. Transmit is initiated
when point B is grounded.

oC-Both points marked "C" are connected
to 8-32 ohm speakers or headphones.

oCO~1M-Common terminal for auxiliary
relay.

-Dc-Prequcncy monitor pon. CMOS level
square wave output connects to frequency
counter and/or PLL input.
~ND---Con nect power supply negative or
ground to this point.

oJP I-Receive input select. Short JPl a&b to
use antenna at port " A" for receive. RE
CEIVE ONLY antennas connect to JPl b.

~N/C-Nllfmally closed terminal for auxil
iary relay control.

oNlo-Normally open terminal for auxiliary
relay control.
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A drilled and etched PC board Is available for $22 piuS 53 S & H: and this pro ject is available in a com
plete kit lor see plus S3 S & H Irom: Curry Communications. 737 N. Fairview SI.. Burbank CA 9 1505:
(818) 846~17 . Brochures are available : send SASE.

ind icated is the input current 10 the PA. I
watt of input power is 83 rnA at 12 volts. or
83 millivolts on the VOM or VTYM . Also
remember to measure the PA voltage at the
-;•• meter point stnce there is a slight vo ltage
d rop across R37 whe n calcul ating in put
power. iii

cold end of the loading coil 10 the secondary
of T4 is fine.

A I mA meter may be used to monito r
the PA current. Ho we ver. meters can be
expensive: you can usc a VOM or VTVM
instead. Connect this to the me ter "-" and
,,+•• points on the circuit board. The voltage

Sources:
Mouser Electronlcs-{800) 346-6813
Oigi-Key SaIes--(800) 344-4539
CalIilH213l465-3504
Newark Electfonics---{818) 888-3718

Amidon Associa tes-(310) 763-5no
IME-{817) 473-1730

IME
Mouser: 32RM503
IME
Mouser: 32RM302

Mouser. 29SJ901
Mouser: 31CW505

IME
Mouser. 3 1CW401
IME
Digi-Key: EG1003·ND

Digj·Key: TK1201

Amidon: T-68-3

Digi-Key: NE602AN
Mouser: 511-lF353N
Mouser: 511 -LF347N
Newark.: MC3411 9P

Mouser: 333-78L009AP
Mouser: 511-t.M339AN

Mouser: 140..c012U6·104M

Mouser: 23PS227
Mouser. 592-1 N914A
Digi·Key: Z768-NO
Mouser: 51 1-2N2222A
Mouse r: 511 -2N2907A
Mouser. 511·IRF510

IME
Mouser: 29 MF250·100 k.
Mouser: 29MF2504.02k

ceea c 25-396

IME
IME

IME
IME

Mouser: 140-XRl25V10
Newark.: 9OF1907
Mouser: 140..c050Z6-103M
Mouser. 24TR218

Digi-Key: P3183
Mouser: 140-XAL.16V22OO

Mouser: 23 PW310
Mouse r. 2 1C8008

DigI-"",, P3223
Mouser. 23PW247

Purchase
Mouser: 23PS147

Dlgi·Key: P4521
Mouser: 23PW21 0

82k ohm 1/4W
250k ohm PC trimpot
2.2k ohm 1/4W

2k. oh m PC trimpot
1 ohm 1W
SOOk ohm PC pot
6.8k ohm 114W
10k.ohm PC linear pot
10k.ohm 1/4W
OPOl PC switch & knob
O,63mH transformer

l oroid translormer
NE602 mixerfamp
LQW+fIOise op arT1)

Quad oo amp
Audio PWR amp
+9 VOC regulator
Quad coeoeretcr

0.1 IlF ceramic disc cap
0.0027 F polystyrene cap
ocee
OPOl relay
2N2222A NPN transistor
2N2907A PNP transistor
Power MQSFET
3.3k ohm 114W

100k ohm 1I4W Melal1%
4.02k ohm 1/4W 1% metal
10k dual audio laper pot
12 ohm 1I4W
33k ohm 114W

1kohm 114W
560 ohm 1/4W

10 }IFfSO vee elec. cap
1 ~F monolithic cap
0.01 }IF disc cap
400 pF tuning cap
0.018}1F poly cap
2200 }lF116 vee electro cap
0.01 }IF polystyrene cap
7.5 pF NPO disc cap

0.022 IlF poly cap
0.00471lF poly cap

Parts List

Description
470 pF poly cap
0.047IlF 111m cap
0.001 }IF polystyrene cap

Part '
C1.C5
C11
C13,C23

C15,C17.C24 ,
C30,C35 ,C36

C18.C25,C31.C39.C27
C19 ,C33
C2,C10
C20 ,C21

C26
C2B,C38

C3.C4
C4<l
C6
C7,C12.C14,C16.C22,

C29,C32,C34
ca,C9.C37

01 ,02.03.04,0 5.,
Q1,04
Q2
03
Rl .R4.R20
Al 0,R11 ,R15
R12.R14

R13
R19.R22
R2
R23,A32,A33 ,R34

R25
R3,R7.R21 .R29,

R35 ,R3B

ROO
R31 ,R39
R36
R37
R5.R16
R6.R27.A28

R8
R9.R17,R18.R24,R26
5 1
T1.l2.T3
7.
Ul
U2
U3
U4
U5
U6

Operaucn

The Volume control will limi t the ampl i
tude of all signals past a certain point. This
can be used to increase the gai n o f a desired
signal that is buried in man-made noise. cut
ting off the peaks o f the noise while leaving
the signal unaffected. The series limi ter can
be used to lower the volume when the vol
ume/shunt lim iter control is used for ex
tre me limiting. You will find that the vol
ume/shunt lim iter is better at red ucing high
level man-made noise. while the series lim
iter is better for redu cing static and occa
sional high-impulse noise. The audio filte r
frequency and bandwidt h arc adj usted for
the desired amount of littering.

An important featu re is the input Prese
lector control. The prcsetcctor fi lter is very
sharp. a llowing on ly a small slice of (he
band to be received. If. fo r e xample. the
beacon yo u wa nt to hear is o n 180 kHz .
tune the Frequency control for a frequency
o f either 179 kHz or 181 kHz. The beacon
message will be heard at a I kHz tone: 180
kHl- 179 kHz = I kHz. or 181 kHz· 180 kHz
= I kHz. The preselector must be tuned to
the desired signal at 180 kHz for maximum
pickup. Choosing whether the upper or low
er VFO freq uency is best depends on which
provides the clearest reception. An example
o f (w().way operation could be you trans
mitt ing o n 182 kHz with the presclecror
peaked 10 your friend's frequency o f 182 .4
kll z. Your friend' s preserector would be
peaked to your frequency of 182 kHz. As
you can see . tu ning the presclecror above
and below your center frequency provides a
10( of Flexibility.

T ransmin in g a beacon is very use fu l
whi le you're not on the air. It is especially
helpful to other stations that want to know if
they can hear you or nOI. and helps with an
ten na te st ing and band condi t ions . The
transmitter is easy to use. Simply connect
yo ur beacon ID or code key or PK-232 CW
to the key input. Adjust your lime-delay p0

tcmicmcter <R30) for the desired time delay.
The PA drive control (R36) can he set for
maximum VCe. The transm itter was de 
sig ned fo r link o r tap coupling . using 50
ohm coax from the transceiver to the anten
na loading coil. Direc t connection from the

generator. place a low-level (approximately
100 J.1 V) signal of 175 kHI to the input at
JPl b. On the transceiver. tum the Preselec
tor and the Filter Frequency controls to the
t z-o'ctock position. Rotate the se ries lim
iter and the filter bandw idth controls to full
counterclockwise.

Tune the Frequency control for 176 kHz.
Turn the slugs on T I and T2 for maxi

mum volume. decreasing the signal genera
tor output as (he tone becomes louder. If no
signal generator is available. connect the an
tenna to JPl b and listen for any carriers by
adj usting the Frequ ency dia l and volume
control s. Tum the Preselector capacitor to
the same setting as Ihe Frequency capacitor.
Tum the slugs in TI and T2 for maximum
signal strength.
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