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'S can be fun and
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23| IE T sults are surprising when the band

= |STOpen.

=4 QRP does not necessarily have to

~ “replace” QRO. Do both!

® Operate from the back yard or a park
bench.
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EVENIS mple QRP rlgs W|II provide fun and
Jrjsr‘ ion.

- SN
-

o Friehe) ‘-er the current drain, the longer
~-‘r -atterles will last.

~e Many QRP rigs are simple but high
j performance.

® Put up the best antenna possible.

\\



QRP Calling Freguencies

A

Table 11-5 North American QRP Calling Frequencies

Band (Meters) Morse Code (MHz)

160 1.810

80 3.560
3o
7.040
7110
10.106
14.060
18.096
21.060
21.110
24.906
28.060
28.110
50.060
144.060

Voice (MHz)
1.910
3.985

1.285

28.885

28.385

50.885
144.285 (SSB)
144,585 (FM)



QRPRESOUrCES

Table 11-6 QRP Operating Resources

Resource Adldress or Source Description

(QRP Amateur Radio www.grparci.org QAP Quarterly magazine and
Club, International numerous awards

American QRP Club  www.a-qrp.org Extensive kit-building and
construction resources,
Homebrewer magazine

G-QRP Club gqrp.com Lots of building and operating
information, SPRAT magazine

i)

Adventure Radio WWW . arsqrp.com Emphasis is on portable
Society operation

QRP-L e-mail listserv.lehigh. Best-known QRP e-mail
reflector edu/1ists/qrp-1 reflector, includes archives for

e-mail, files, and articles

QRP forum www .eham.net/ Wide variety of topics
forums/QRP

Magazine columns 05T “0RP Power,” A different technical or
about QRP Worldradio " QRP" operating topic with every issue

Ca Magazine "QRP™







QRRHistory Highlights

or 1927 to 16 7 [ e B e

— eI J'IJJ’J‘J*-‘.)J‘--‘“ QRPIartIcIES PUbII
— WI1FB - lfIC wrlter _ founded OHR

s en | ﬁtroduced the Power-Mite modules

"—

o )/ ? .:'," -
| ﬁ"T ec Argonaut Model 505

‘=§—-

— _.m—-JVIFJ AUdIO F|Iter came out

—-)-

1973
-~ — Heathkit HW-7

e 1976
— Heathkit HW-8
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= W/:.L"* J,)rjmuej T r_J eIVEr AhtiCIER
o 199

— K1 bW ave Benson’s NE4040 (SWL40+)
J rer _‘_KR

3)’ NorCal 40

_- -'....

:Z-— .1'994' NorCal Sierra

.—."

_':"T""z-=;f-1997 SST

—
- ——

~ — 1999 — Started Elecraft (K2 then K1 ...)

e Rick Littlefield KIBQT
— Designed the MFJ Cub and 90X0 series

—







“;




S~




> : 7 ’
OHR HP ORP TRANSBEINE s :\Nj"“"“d /
2 ' & | w Y |




thing That You Need

S
Ar YRV

-




SS[ECIfiCations

— Fziple JJ overed mono or multi

— HJwJ Output fixed or variable
=S¢ ec’c|V|ty fixed or variable
,;,‘Seﬁswlww most are “good enough”

__1._1-‘

— f-"‘::.g —

-~ — Stability — drift is annoying

-
—



o )RH -~ C 1pmgQL-Baﬂde¢""

- Uimiand . Om are popular QRP bands
2 20 rr rr 10 are great QRP bands when
= a-—"F*V good results on 80m too

= O'Some people operate QRP on 160m

_e Antennas might be an issue on 80 and
160




ORPEEqUI p-me@ngowerd’*

N0r 3 WIS ﬂne for a QRP rig.

A 2X Jn rease in power is only 3 dB which
JJ D€ 1y noticeable.

V«H GX increase in power is 10 dB which is
f"‘@n'ly 2 S” units.

e ii—

' Receiver current drain is important when
using batteries.
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QRF EE ] pm?-ﬂ&;fSEIGGEMP

Yicny ORP >irigs have sharp but ﬂxed ﬂlters

INlIKe tC J 1se the widest bandwidth possible
zlgle J m ke it narrower as needed.

efllters are variable.
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QRPEC 'pmggngeﬂs_iiimﬁf"
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e

PRRI=and| IF amplifiers are not really needed.

2 J/fe)g) y r s use just the NE602-LM386 ICs.
ESST, SWL40+, KX1, K1

; dphone volume is ample enough.
'ernal audio amplifiers can be used.

| .r“*\\vﬁ
| \;



C RE “'-Eq-u | pment -§t‘ab‘i1®“""

! any have varactor diodes for tuning.
~ —SWL40+ = 70 kHz

’_- - —SST40 = 15 kHz (2 ranges)
— OHR100A = 70 kHz

— A 10-turn pot can be installed — I use
“Knobpots” on many QRP rigs.




Oak Hills Research




vﬁﬁhe calibration chartufor

OHR100A

7039.4
6.0 7048
7058.3

70747
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THERMO-PROBE

MICRO TECHNICAL INDUSTRIES

MODEL 35AB

At DEGREE C

HEATER POWER

&



ME cub

VOLUME

POWER

.20

PHONES QRP CW Transceiver
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R

Moving LED indicator
30 METER CW TR

ned by KISWL, Built by N5IB

SW-30+ built Manhattan style and
Enclosed in a retro-look poplar box.







Vi ree .teﬂggpaddiw

arccdlette: lodel PK-1
S NO vv* |caI arm movement (which is good)

LJQ'V |dow a kit
=7 -rplon — also a kit

—

-

; j{9LU Bulldog — made from a paper clip

—

\.

Vibroplex Code Warrior — K8FF Design

® |
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SRINIERK2. | .,s a 2.9 AH battery and draws
200 m} receive

~mat 14 5 hours

J,; ~*SST draws 15 mA and I have a 2.0
'H battery

:— :_,"—'

— ""'—Thats 133 hours
" e The KX2 can be set for 135 mA in RX

.ﬁ‘:'

¢ )RH =gu pmggg-Power)"
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> r\r)r)rmf,r i€ capacities:
'\'_,-\ 5¢ ery =1AH

= AA Bal ery 2 AH

‘ _,c*'.,, ttery = 6 AH

— :D Battery = 11 AH
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QRP EqUipment - Power

S*RE utput Powervs. DC Input Power

- r\/,) (“7' Wlm
~Jl = 1OOW

fn '14V x 20A = 280W
— 36 5% Efficiency

- plcal QRP Rig on Transmit (K1):
,.»-‘..A ?.:_ = OUt — 5W
— ~--—In = 14V x 800 mA = 11.2W

— 45% Efficiency

® Operating a 100W rig at 5W may be
10% efficient

~
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ORPIANtennas ,.J"'
SAEAWSIC Physms‘h"'- |

e - -
—\/\/A,Jrer\ Gttt radiate aradiotwave

=She ngth off the wave depends on the
rrar]r 1CY:

S Erequency of 7 MHz is a Wavelength of 40
= :meters

—

—

»' = ® Half wave means 20 meters = 66 feet

= A typical basic antenna is a half-wave dipole.
- - —The reference for all other antennas
—(Can be fed in the center, at the ends, or off-center
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SESVVS o1 Physics (cont

—In C JJ‘F rto radiate, a “standing wave” is
EE ad on the antenna.

= A _andlng wave should not be present on the
S ansm|55|on line.

;..— If the antenna is too short, then the standing

~wave will form on the antenna AND the
“transmission line AND the tuner — resulting in
a poorly radiated signal.
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LIENE'S an eyesopeningrehart:

—

Dipole Radiation vs Dipole Size and Wavelength
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ew'some:lines:
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Dipole Radiation vs Dipole Size and Wavelength
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ARLEnna Length vs. Radiation

e i

NS ihdicates that a half-sized antenna
ediates 10 dB less than a full-sized half-
WEMEL ngth wire

—= _;).;sLe 'dBis like having a 10 watt transmitter
,-:«.-» out radiating only 1 watt of power.

“» 0 of the 10 watts are not radiated!
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@RP"Antennas.

J UrJ\/ars:IJ; ntenna properties:
— Rzje[fz]e oJj) resistance

= dJssa Resistance

=eel :—pomt Impedance

= === ependence on ground

a———
- - -’

= ,Radlatlon pattern

—
.-

— —Galn

e

— Efficiency
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J HOr),JLJr,-: na Types:
—_)Jr)JJr‘ sF 'OCF, EF)
— | C JJ,)
— Verl Gal
' _‘Random” Wire
-~ —Beam (Yagi)
—Quad



Fortable 40m to 1lm Inverfed V Anfenna msed by WIXS

Tackite 31-foot pole and ground meunt (or, bungse-cord it to a table or deck railing)

Coleman campme real. Buy 4 of them. TUsze two for the antenna wire (I use 33 feston
each side but you can 12 faef and above for 20m o 10m). Usa the other two as ropes 1o
secure the antenna ends to the ground stakes.

Two t2nt stakes to securs the rope ends:

Bt WW CAMDELOr Do Weanp W os stares serviat CaterorvDisplay Toaterory Id=T3 10
drstorald=12 88 catalo=ld=4 0000000225

300-obm twin lead for the feed lipe. I oought 50 feet from Radio Shack.

Tuse a small piece of Plexiglas for the center insulator with 2 small hole drilled in it. I
use a twisi-tle to secure it to the ring on the top section of the pole.

BLT Tuper {or eguivalent set up. [ use the K2 internal tuner and a BL1 balun):

It works wery well on 20m to 10m. It takes about 10 minates to set it up or take it down.
The camping lnumdry-line reels make this a breeze.




I)JrFF 5le 40m to 10m Invertg,dﬂa’-
Afitenna usedJGV—WZX

J J,mr'i‘ ~foot pole and ground mount (or,
oLle -cord it to a table or deck railing).

2 C Jlérr an camping reel. Buy 4 of them. Use two
UJ‘« e antenna wire (I use 33 feet on each side
= DI Ut you can 22 feet and above for 40m to
ﬁm) Use the other two as ropes to secure the
antenna ends to the ground stakes. Walmart,
~ ete., sells these things.

. Two tent stakes to secure the rope ends.

e
™
—
-




Portable 40m to 10m Inverteglﬂv’u
ATLE na used ISV-WZXS

J

twin' lead for the feec Ime Ibought
a from Radio Shack.

ISe -small piece of Plexiglas for the center
stiater with'a small hole drilled in it. T use a
SIS =tie to secure it to the ring on the top
== Scction of the pole. I have also used a small PVC
—= ’Tagpe coupling section from the local hardware

store.

3 Pole mounting: The Earthworm. Jackite sells a
mount also.

e BLT Tuner (or equivalent set up. I use the K2
internal tuner and a BL1 balunf.

000
J

20
2
'—'
2
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HOI’UP e 40m to 10m W

ARLENN gsed GV -ZXS

p—

J \j\/n,-anv(cu USeé a dipolié on Its eslgn requency,
WiENadiation pattern is broadside to the wire.

- &

‘ \/\/narﬁv BU USE a dipole on higher frequencies,
br esiare formed in the radiation pattern.

_:.;.. .....
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BALAMCED FEED-LINE
AMY CONVEMIENT LENGTH

WAVELINGTHE

ANDLES OF N
LCRLS FROM WIRE

GAMN 7 Diveek
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ANGLES OF maw
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Figure 1 Full Length Dipole

Bent-End Dipole




Zig-Zag Dipole Figure 2

‘ L{t)

Bent-End Dipole




J0-degree Vee

45-defgree Vee

Figure 4
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Cantar and and Insul:tnr::/
Hacksaw 3" sactions from

acrylic adjusting rod used
on mini-blinds. Drill two 18"
holes for wira. (Cost: $0)

35 to 65 ft. of junk wire on
each leg. (A S00 oot roll
of #18 insulated cost me $3
at a lecal surplus store)

300 ohm twinlead. Cheap, brown
indoor-type. 30 feot hunk bought
at a local yard sale. [Cost $1)

\

Stake

Groundwire to a lousy TUNMER |=== 3 feet of coax=— RIG
4 foot ground rod. ‘
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ISTIaS been around ferrdecades™

ANTENNA LENGTH

TRANS-
MITTER

pronmEEE
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.,

ANOUIET popular.antennamss

A

SEE FIG 2

80-M LOOP SKYWIRE - L=272"
40-M LOOP SKYWIRE - L=142"

HEIGHT
ABOUT
40'

| — COAXIAL CABLE

HAM | SHACK

_w_ P

Fig. 1—A complete view of the Loop Skywire. The Loop is erected horizontal to the earth.
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Ye Olde WBIGFH
FOUR-DOLLAR SPEC

F
APPROVED BY BOARD OF FIRE UNDERWRITERS
s BLE ==, gSSoass
R AS LONG AS POSSI ==
ﬁ, 1

.{l_'

AERIAL WIRE

e JUNKY 300 OHM
TWINLEAD

>—.NAIL-ON KNOB

IT REALLY
=" WORKs!" ™

Te=wense-—- DAMN GOOD GROUND




other question deals with féedline lengths. Is t -

deal’ length? Yes and no. Some fwﬁ —
resent an extre‘n%:nigh impedance to the tuner

>rtain bands. Each installation is different, but here

by trying a feedline listed in the lengths below. It may
ome trimming or adding of feedline to work well on
range of bands you want to cover. The worst possible
2dline lengths are shown in brackets:
t'1s 120 ft per leg it will cover 160 thru 10 meters.

= = Feedline of 40-70 or 150- 190 feet suggested. [Avoid lines
= *ﬁound 120 or 240 ft]

-

cf’

- V-If Ant is 65 ft per leg it will cover 80 thru 10 meters.

P

- ~Feedline of 25-40, 80-100 or 140-160 feet suggested. [Avoid

-

lines around 60, 120, or 180 ft]

If Ant is 33 ft per leg it will cover 40 thru 10 meters.
Feedline of 40-50, 70-80, 100-110 or 130-140 feet
suggested. [Avoid 30, 60, 90, 120 ft]






"'hz

'\/\/Z'r 44’ ANtenna. .. —

44"

Copper Wire or Aluminum Tuhing
—_—_——-—sM - -m-———. b

10 Meter Extended Double Zepp
{d4" Doublet)






— - —
Jdlir Square

http://www.angelfire.com/md/k3ky/page38.html

1.85 160 46.3
3.50 80 25.8
3.50 86.9 23.8
3.65 80 23.8
3.80 /3.7 23.8
3.80 80 21.9
7.00 40 12.9
10.1 30 8.28
14.0 20 6.46




& Driven elements

/N
/ /
/
Insulators ——— 6
\\ [/ S~ Insulators
Spreadicrs \

\/// \\/

Twme

Reflectors
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-

r.y smaII wingspan, BUT....NO LOADING COILS OR TRAPS!!
“i‘- s not have the losses associated with such devices)
) pel orm much as a full size 2 element yagi, but with a better match to 50

-‘.?-f—. parable gain and f/b, but with a bit less bandwidth
t‘.Ls very light and strong. It can be multibanded by nesting elements one
nside the B'Her like @ multi-band Quad.
=~ = 4 Asitis hexagonal In shape, it has no "bias" in windy conditions, so a very small rotator is
~— — sufficient.

-A‘i‘z_,.hitp /fITeIand iol.ie/~bravo/ahexbeam.htm

-
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ninverted “U™ (KSMT)

08" #12 AWG radial (2 required)

150°
insulated
#22 AWG wire
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e

Oft-center fed Windom
mounted horizontally

™






1d"Half=\WWave Wireshtiner

A TRAIL-FRIENDLY END-FED ANTENNA TUNING UNIT
TWO-BANDER WITH LED SWR BRIDGE

ALTERNATE
1 OUT ELEMENT 40 METERS 20 METERS
= LONGWIRE 68", 6" 33, 3"
| | OPERATE sz COUNTERPOISE 33", 3" 16", 8"

= INPUT (JE'}—J
SC 1 % 1N34A,
" —@ TO HALF-

- | 10 — VWAVE ANTENNA,
RS AN ®) TO QUARTER-
PARALLEL N,

* ST /25T No. 24 RS 2?8 = I(“:V(E)&LLETERPOISE
L T50-2 CORE 4T /45T NO. 26

T50-2 CORE
TAP AT 27T FROM GROUND SIDE




e
nZ// } - atCh TU REer

Coam Arterma

Ealanced Feed






D1
IN4148F

FT-82-63
TOROID

R4
1K

R5

J2 TO

O 12 WAVE
ANTENNA
(Hi-Z ~4k)

C3
~20-60 pF

— DUAL

POLYVARICON

20M END-FED HALFWAVE
ANT COUPLER / SWR BRIDGE

July 19, 2000

Stephen R. Yates, AASTB



& Expenence has shown that most
external tuners and many internal
tuners will tune 80—6 meters with an
antenna length of 22" to 30°. If a longer
antenna s desired, the provided
antenna can easily be lengthened.

Coax center
INPUT

Coax shield

ANTEMMNA

[ CONNECTIoN
=)
,II

red wire

black wire




A SMALL GARDEN
ANTENNA
G4KIH

29ft bins 3000hm
slotted ribbon

spreaders

7o0hm twin

feeder up to

100ft to atu




balun
40 turns l

" halanced

RG1/74U
coax

unbalanced

GM4.MU SHORTENED /mHz
DIPOLE




counterpoise

) ?’:’5" or in the AMU can be a 365 - 500pF broadcast type or a miniature version is
éngths
,,..*:.-. 7:0Mhz 171t
"'- Mhz - 6.5ft
= +28Mhz - none
Tuhing_Unit
Values for coils in the unit, based on a 2 inch former and 16 swg wire:
«3.5Mhz 21 turns
«7.0Mhz 7 turns
*14.0Mhz - 5 turns.




DL2HCB MULTIBANDER
20ft

- 28Mhz 1/4
wave

OPEN

. WIRE
FEEDER
TO ATU




AllEBand"Antenna 80 to 10
REA Ham TipssNov 1952
poUblethedengthssfiord60m!

e

'
' 26
, —
26 ”""{
.j.';‘
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‘\/Jy Frs St @RPIRIGIWas the Heathkit HW8
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FIFTH ANNIVERSARY

TWENTY-

1988
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= EIecraft KX2 or KX3 (10 W or 15 W)
— ook at eBay or eHam.net

— Good QRP link:
http://www.amqgrp.org/misc/links.html



Jihings You' can b’tﬁ‘l;ﬁ

ALENNAS e —
SWALER JZJr 5 |

SRROWEN rg eters
J J,Jmm\ oads
J \/J »r _eters
r_:?l\/El‘S
ﬁansmltters
~ o Audio filters (passive and active)

® Speaker systems

-~



o KitsAndParts.Com

111 N Mc:a&i




DUmmMy | Load kit fo QZE‘"

dn measure power with a

NQRNING loto o o HOT =

—
_Jg >

‘1‘ |
I
¢

B ey et

20 WATT DUMMY. LOAD




ASSIMPIE regenerative receiver
INGFiapped coll'needed
WIVIEEECHITI Com!




TUNING




| ﬂimple TRFAM Radio - MK484

SCHEMATIC DIAGRAM AM-780K

R4 D2 D1 R
i 41 \ I, e ,
= RZ




ASimple TRFAM Radio = MK484

ELENCO -

B




stm

- ——

7/

SP5DDJ's Lidia CW/SSB Receiver
5 QRPGuys Multi-Tuner 1 5
40m - 10m

o 5 SWR 0 5

Tuning

R

9

— oN W —w— -— e | I
== 10 1o

e L l i =

AN % % -
L A 5

o )
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Qrpkits.com does too

- n B -—

SHORTWAVE REGENERATIVE RECEIVER
WWW.QRPKITS COM

FiNg



sO Abeams

ot and masdcranied in Wacciesfeld, Enlind
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R 've'Audio Filter
@SiENovember, 1977
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MlFrom/ A Hadjor(QRP-tabs)
i 2246 #301
Nishi-azabu,Minato-ku
TOKYO 106-0031

Tsarnas
41 Schermerhorn St.
BROOKLYN, New York 11201
d States
BSEn

CUSTOMS
DECLARATION

.
"
"
"
it

s.com
cwW
ranscelver
)

Low Pass Fiiter
i, .










R

SIGNAL

RELATIVE POWER

14 .0MHz 21.0MHz

HEATHHIK
MODEL HW-8

(I, I ) { A WSAL
) -~

Wayne County - EM79nt

7

Roger Cowan
1343 Liberty A venue
I(i(-I(nunnL 47374

“Date
Day /Moy

Conlirming QOSO with
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HOMMORZ.com, - $450w
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RESONATE OFFSET

285 290

TEN-TEC
Argonaut 515
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ELECRAFT KX

Ultra-Portable
CW Transceiver

Owner’s Manual



goiieBay -$300- N _— -

T

P

r
i
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— I‘ BAND (*Mem Load)

e WPM O Mem

— - - ,

i
= RIT : .
. - ' , SEL

(SwitchCcw)  LED PWR KEY Y
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e
HomreBay --$136-NOSHKit

T, '
SPRIN W" y

i

AWz

s

§
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) NEBIZAN
& 2236Y15
Y 9331VA

pﬁ coeN ;iﬂ‘ c18 C6 =
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FoIreBay - $65 NeW SWLAQ'—'I?ﬁt""

f‘ﬂ@‘
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¥

LP xO+ Rc170820 Vv0.8d




- i
Eromswap.ath.com- $225m

7 -

L psel
MOUNTAIN TOPPER

Precision

Km iz

Fn

yyws [IeN

Amateur Foundation
nSeil@amateurfoundation.org
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afit RIgs That T"Own "“"’ Ilii—

(S/N 1234)
(S/N 2191)
| %/N 1116)
= jrake T4X (S/N 11116)
e K3 (S/N 919)

* HexKey (S/N 113)
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stmmary™ - i;
J Cle)gkt ssi.anjc,_enn_a. e_t e

e 8[]'3‘ WaVE'gET IdC [ated.
$iEhoose a CW or an SSB rig.
Siave fun. That’s what this hobby
= IS all about.
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Jim Cates, WA6GER



