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Announcing the Yingling ET-l
A new QRP classic.

Did you ever want to see what you could do with just a few parts? Well , here 's one
experiment you might find interesting. I decided to see what I could do toward making
a small transceiver that would operate from the power of one "D't-cell flashlight battery.
This article des cribes how successful I was in reaching that goal.

_considering parts count, sensitivity,
and cost. It will receive both CW and
SSB , and it will compete in sensiti vity
with your main rig.r-Sounds imp os
sible, but it is true . I have heard weak
signals on my main rig and have then
verified that I can also hear them on
the regen.

In fact , you can tune in a signal on
both sides of "null" or "zero beat" on
the-r egen , thereby getting two for the
price of one! Of course, you should
use high imp edance earphones for this
regen, since there is onl y one transistor
in the circuit.

The transmitter circuit is essenti ally
a Pierce oscillator. Thi s circuit is
made up of ideas given in the ARRL
Handbook, the QRP Notebook (W IFB),
and the SPRAT maga zine No. 69
(GM30XX).

The resulting circuit for the ET-l has
the follo wing parts count: receiver, 8;
transmitter, 6; common transistor, I;
total, 15.

The antenna connec tion for the ET-I
is a coaxial cable connecting directly
to my normal 40 meter antenna system.
My antenna is a centerfed Zepp with
open WIre feeders and a home-brew
tuner.

Try it you r self

Des ign source

that what I have built can be call ed a
"transceiver," not a "trans-rece iver."
Hi . And (7) to minimiz e the parts count
and complexity, design the ET-I to be
a one-band, 40 meter rig .

The overall approach is illu strated in
Fig. I.

Thi s project is easy to build. You
don 't need any special printed circuit
cards, because for 40 meters the layou t
is not overly critica l. You can use
"ugly" construction if you desire. I
chose to use pieces of the Radio Shack
proj ect card No. 276-150A becau se it
makes eve rything a little neater. (A lot
neater than my usual work!)

You can even build this project on a
"pine board" if you like, and it will
work line on 40 meters.
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My approach started ant with
the follo wing ohjectives: ( I)
Use one transistor and

switch it between the receiver and
transmitter sections of the transceiver.
(2) Design both to operate tram 9 volts
DC . (3) Find a good switch and mount
the transistor directly onto its common
terminals. (4) Put the receiver compo
nents on one printed circuit card and
the transmitter components on anoth er
printed circuit card. (5) Wire eve ry
thing up with cables and conn ectors so
that if you wanted to change either
circuit, you could just plug in a new
circuit card. (6) Since a transceiver is
defined as a transmi tter and a receiver
that share common parts, I will claim

The circuits described come from
everywhere ! Of course, as the project
developed , I had to make my own en
ginee ring changes to make everything
work to my satisfaction.

The receiver circuit is a regenerative
detector (regen ). Th e regen approach

Fig. 1. System configuration. provides the best trade-off whe n
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Nickel-Metal Hydride
AA "Flat-Top" Cells
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Outside the U.S.A.
send $3.00 pos tage.

Qua lcomm # TXTVL04,.,
Compact travel Charger.
Two prong AC plug folds

_into the unit. Ideal lor
cameras and other devices
that use 6-12 vee. LED
power indicator. 6' cord
terminated with a special
plug for the Qualcomm
"Smartphone." u t, CSA. $550
CAT # PS-838 each

I ' " 6 RPM Gear Motor I
Molon # CHM·1205-5
Powerful 12 vee. 6 RPM gear
head motor. Gearbo x is 3ft x
2.75" Xa.8 3 ft

• Drive molar
and·shafl are bOth on the
same side of the gearbo x.
Shaft is 3.3" long, Top of
shaft is a.3T square. Base
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at 12 Vdc, no load. Motor protected

by removable rubber cove r. $1200
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Panasonic # HHR-11AA O. 1.2 VOlt, 1100 mAh
"nat-top" rechargeable AA ce lls . These cells are
designed lor use in battery packs; they do not
have the raised button found on most replace
able batteries. O.SSMdiameter X 1.95" long.
Large quantity available. T'NO styles :
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Continued on page 12
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frequency of interest- in my case,
7040kHz.

The small variable cap (one plate)
lets you tune around 7040 kHz as a
bandspread control.

The 5- 50 pF variable cap provides
feedback to the oscillator for sensitiv
ity control. Adj ust it until the regen is
on the verge of oscillation. Any
"squeal" indicates that you have gone
too far!

This circuit works well and the lay
out for 46 mete rs is not critical, but try
to keep your wires short.

You will hear a signal on both sides
of "zero beat," allowing you to hear
each signal "twice" on your dial, un
like your superheterodyne.

The 9·comp onent (including the
transistor) regen receiver will bring in
signals comparable to those received
by your expen sive receiver. But, the
selec tivity will not be as good.

The downside of this story is that it
is so sensitive that it can be easily
overloaded by a strong signal or a
nearby station. (I didn 't care, so I did
not try to put in any attenuation or vol
ume control.) Also, at night with a con
test on, the regen is pretty much
unusable. (If you like, you can get some
degree of attenuation by putting a vari
able resistor in series with the 9 volts
supplied to the rege n.)

With the limited frequency range
that I wanted (7040 ± 15 kHz), once
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Table I , Parts list.

Cl , 2, 7 6-70 pF trimmer (Jim-Pak TC6-70)

IC3 820pF

C4 560 pF

IC5 5-50 pF variable (regen control)

C6 320 pF (band select)

IC6 TIny one plate variable (band spread)

C9 O.lIJF

II TSO-2 core wit!'l 14 tums

L2,3 100 IJH inductor

Q1 MPF102 FET (Radio Shack)

R1 SDk pot

R2 22'

Receive r notes

Detailed electrical circuit

Fig. 2 shows the elect rical schematic
of the ET· 1. Please note that the
MPF·102 transistor (Radio Shack,
#276·2062) is mounted directly on the
triple pole double throw (3PDT) com
mon switch termin als. It is used for
both the receiver and the transmitter
sections. I selected the FET transistor
because it works good in the regen.
(See Table 1 for the parts list of the
Fig . 2 schematic.)

For the 40 meter band, tuning is set
with the following: The 320 pF cap
gets you to the 7.0 MHz range. The
6-70 pF cap lets you home in on the

Fig. 2. The electrical schematic fo r the £T.]. Unlabeled coil is Lt.



General notes

The 100 microhenry RF chokes are
somew hat noncritical. Try whatever
values you have that are greater than
100 microhenrys. I happened to have a
lot of the 100 microhenr y chokes that
cos t me a penny each.

The 50 k-ohm pot is also somewhat
noncritical. Try any pot up to 500k.

When I run this rig, I use one "D"
cell from a flashlight for power. How
ever, I cheat because I use a DC-to
DC converter to boost the vo ltage up
to 9 volts DC.

I did not eve n put a power on/off
switch on the ET- I; instead , I use the
externa l power supply switch.

I did not put a sidetone monitor on
the ET-I . I ju st use the sidetone from
my keyer, There is plenty of space for
later addition of a sidetone to the trans
mitter card if so desired in the futur e.

Pho to B. The inside a/the ET-J W Ill with the switch installed but without any a/the cards
installed. f used pieces of an old card conne ctor to provide mOllllting for my cards. The
connectors have pill cOl/ nectioils 011 them, but they are 1101 used for electrical connec 
tions. I used them because they provided a nice springlike pressure slot to hold the cards
in pos ition.
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you set the regen control, you may not
need to adjust it again.

Transmitter notes

Adj ust the 50k pot and the 6-70 pF
trim mer for maximu m output of the
transm itter into a 50 ohm resistor.

The transmitter puts out approximately
20 mi lliwaus. Pow er is calculated as
follows:

I . (Peak to Peak volts)l2 x 0.707 =
volts rm s. For ET-1: 3 volts/2 x 0.707
= 1.06 Vrms.

2 . (Vrms squared)/50 uhms = Power
in watts. For ET- 1: (1.06 x 1.06)/50 =
0.022 W =22 mW.

Detailed I~echanical des ign

With the in form ation already sup
. plied, you should be able to construct
yo ur own ET- l using your own me
chanical design . However, you might
be interested in what'1ended up with
when I started looking through my
junk box for the various parts,

Almost im mediately, I found 'T he
SW ITCH !!" I ran across a brand-new
eight-pole double-throw. .switch that
caused me to immed iately go off on a
tangent ! I decided to switch everything
at once instead of j ust the transistor.

I switched the transistor, the antenna,
the 9 volt power, the headphones, the
key, and I eve n switched the gro und.
However, I ie ft the Fig . 2 schematic
with the 3PDT switch for simplicity,
You can adju st acco rding to your junk
box.

Initial setu p

The initial setup co nsists of connect
ing the ET- I to a 50 ohm dumm y load .
Using an oscilloscope or an RF probe
plus your multimeter, adjust the trans
mitter for maximum output. Adjust the
50 k-ohm pot first and then adjust the
C2 'trimmer cap. No adjustments to
these controls will be needed again.

Set the receiver frequency to 7040
kHz , by adjusting the variable trimmer



Photo C. The top deck of the chassis. showing the wil ing coil with
its lumped capacitors and the one plate , variable bondspread. ca 
paci to r. The crystal socket cable plugs into the transm itter card
when installed. Ifyo u look clo sely, yOll 1l1ay see that I used pa rts
from my junk box for the cap aci tors, but the part s that I sho w ill
the parts list , the JIM PAK TC6-70, etc., will work j ust as well.

on the top deck of the chassis. You can
usc a grid dip oscillator or a frequency
meter, or you can even listen to the re
cei ver oscillator on your main recei ver.
Next, adjust the "Rege n control" on
the receiver until just on the verge of a
"squeal." Then adj ust the antenna trim
mer cap (C I ) for best reception. One
more tweak of the "Regen co ntrol"
may be required. After that no further
adjustments of these controls will be
needed.

O n-the-air performance

It is hard to believe how well the

ET- I performs on the air. I have had
no reports of chirps or clicks, and the
frequency is stable as a rock since it is
crystal-controlled. My crystal is listed
as 7040 kHz, but since I did nothing to
"pull" it to that frequency, it ended up
transmitting on 7040.7 kHz ! Since I
am "rockbound" I usuall y call a lot of
CQs or wah around until someone
calls on my frequency.

All of my contacts were made using
a 1.5 VOC "0 " cell connected to a
OC-to-OC converter that I got from
the Electronic Gold Mine (Part No.
G6344J. which hoosts it up to 9 Vo c.

You may want to usc a 9 volt battery
instead.

Most of the contacts that I have
made were the result of my calling
CQ. This speaks well for a rig that
only puts out 20 milliwatts. I estimate
that 80% of the contacts were made by
calling CQ.

All of the QSOs wext, made usiog
the regen for reception. The regen is
somewhat broad and other signals
ca n .always be heard, but it gives
good perfo rmance . In fact , if there is

Continued .on page 14
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Ph oto E. The underside qfthe chassis, \1 '1111 the switcli (/ 1/£1 the cards
illstailed. One receiver trimmer capacitor is am i/able at the top. but
all other trimmers and pots are adju sted by lift illg the card lip some
what so that von call reach them withou t removing the cobtes. (Doing
itOl'er again. I wou ld put all those adju stments at the top ofthe card.)

,,'

=~-2· '·~:'.:..'L.~ ""-,-",--,-,,,,:' .;:.'~_'-----"'''',
Photo I': The front panel. 1 did not have a nice regen control co
pucitot; so I had TO settle for vile with a sc rewdriver slot. Bill, as I
said ill the text, once it is adjusted fo r the small bandspread a/the
ET-J. if requ ires little futu re adjustment.

Phot o G, The rear panel. I should note that the phone jack shown is insulated so that it
doesn 't provide any connection to the chassis since the receiver 9 vnc power comes
through this headphone jack.
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inter ference . you ca n ofte n tune to
the othe r side of "zero beat" to get
rid of it!

Using my centerfed Zepp antenna
tuned to forty meters, I have worked
18 states and Can ada. This was over a
60-da y period and I averaged about I
QSO a day. However, in my defense, I
would give the following as a rea son
for the poor showing: After every
QSO, I would sit b~ck . pat mysel f on
the back . and mar vel for a long time,
reve ling in the glory of making a QSO

with such a nu rn n g. However, the
most credit should be given to those on
the other end who were willing to put
up with such a weak-signal station.

Most of the QSO s were 1/2 to 3/4 of
an hour duration, with solid copy on
both ends. Only once or twice was a
QSO terminated for poor copy on the
other end. My reports ranged [rom
RST 339 to 569. In general. my best
luck was mak ing QSOs in the morning
and afternoon hours, probably because
of lower noise levels on forty meters
du ring those times.

:VIy best OX was with An WA4HXS

in Jonesboro T:J , a distance of ap
proximately 550 miles (as the crow
flies), or 27.000 miles per watt!

States worked were: CT, DE, KY,
ME , MA , MO , MI, xc, NH, NJ, J\Y,
OH , PA, RI, TN, VA, VT, WI, plus
_ONT and QUE Canada .

During most of my QSOs, when I
commented that my transcei ver con
sisted of only 15 parts-that it was run
ning only 20 mW, and that the power
was co ming from a "0" ce ll flash light
battery, I expec ted some statements of
amaze ment. Instead, I mostly got a big
"h e-hum"! So I guess that it may he
true abo ut ham radio ope rators being
mostly . "appliance operators," How
eve r, I would like to give a special
thanks to Lenny W2BVH, who gave
me a "Holy Cow!" and "C ongrats!"
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