QRP
What, Why & How

Keith Price » WASLPW

(0] 3{4

How low can you go?




Vast majority of this presentation taken (with permission) from

Phil Salas - AD5X
http://www.ad5x.com/
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Presentations by AD5X
= L - What it is and how to protect vourself’
= Inexpensive HE Antenna Construction
= HF Mobile/Portable Antenna Tdeas - Antenna Efficiency. MMobile Installation & Antenna Construction
= OFEP Presentation by ADS3C
= ORFP Presentation Rev. A - Updated by Jim Stafford W4QO

Product Reviews by AD5X

Ameritron ATS-600 Solid-state HE Amplifier Review Mew
IFI-925 Compact Auto-tuner. Great for portable operation Review (Updated 7/18/07) Mew

SPE Expert 1K -FA 160-6 Meter Amplifier Rewiew New

Tokyeo Hy-Power HL-1 SEFE 160-6 Meter Amplifier: Review Maw

IMFI-4416 Super Battery Booster: Product Review Mew

IIFT- 1664 Manual Screvwdriver. Feview

LFI-535E Loop Tuner. Review & meodification, Includes discussion of MET-58B Antenna Kit

IIFIT-1775 40-2 meter Mini-Rotatable Dipole: Review

Gamma HPE-1a Compact Power Supply Review: Tiny switcher handles 100-watt transceiver. Updated 6/3/2006 showing how to add Powerpole pendant cable
LIFI-929 Auto-tuncr: Review of the new MFEJ 200-watt auto-tuner

LAFI-994E 600 watt Intelituner: Rewiew of MFI's high-power auto-tuner

PowerlMaster VEWER/RE Power Meter: Review

ICOM IC-7000: Review

MIFI-4726/RC DesktopiRemote Transcoiver/Antenna Switch: Raview

ATRL 4170 Antenna/RF Lab Analyzer from Array Solutions: Review

Equipmernt Modifications by AD5X

Package the Elecraft 30G2 & 2T-gen: Protect & improwe these popular units (Revised 8/15/07). Mew
QSE for the ALS-600 - Inexpensive QSK mod for the ATS-600 amplifier (Revised 6/6/07). Mew
IC-7OEME G 15/17 Meter Instability fix - Easier than Icom Bulletin #928 (Rewised 9/10/05)
LIFI-902 Antenna Tuncr with SWR bridge and IC-706/703 keying (Rewised 9/8/05)

LIFI-802E Ficld Strength Mater - Add antenna clips for storage and transportation

LIFI-4125 Power Supply - Add rear Anderson PowerPole connactors

LIFI-255E Antenna Analyzer - Fast charge the internal batteries

2G-2020 Figed Sidetone Level - Simple mod makes CW operation easier

IFI-932 ORP Loop Tuner - Add resistive SWER bridge and vernier tuning

Done
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QRP Defined

= QRP: Decrease Power
= Or, QRP?: Shall | decrease power?

= |n Amateur Radio, it refers to low power

operation.
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Power Requirements

Part 97.67(b)...Amateur stations shall use
the minimum amount of transmitter power
hecessary to carry out the desired
communication.

How often is this adhered to?

ST,
M Tu'},llli‘i QRP 4
v
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History of QRP

= 1960: K6JSS started the QRP Amateur
Radio Club

= Definitions:
» Low power: < 100 watts input (200 watts PEP)
» Medium power: 100-500 watts input
» High Power: > 500 watts input

ST,
M Tu'},llli‘i QRP 5
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Club Objectives

" Increase equipment & antenna efficiencies
= Careful impedance matching

= More efficient output coupling

= More effective antennas

= |Improve operating proficiency

= Bands vs time-of-day

* Frequency vs desired distance

BY QRP 6
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Down, Down, Down

= Many formerly high-power hams dropped
below 100 watts (input power), to the 5-
and 10-watt levels and found they could
do surprisingly well.

= |In 1979, the QRP ARCI defined the QRP
limit as 5 watts output power (after a big
internal battle)

ST 2,
i\'I!‘TU}’}’IlIiH QRP 7
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QRP Levels

= 5 watts CW output
= 10 watts PEP SSB output

= QRPp: Milliwatters

» Less than one watt output power

I!"H{;;'Ii QRP 8
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Motivation - Why do it?

= Challenge of low power contacts

= 5 watts is 13 dB below 100 watts (two S-units)

= 5 watts is 23 dB below 1000 watts (four S-units)

= No interference to TV, stereo, intercom, telephone, etc.
= Simplicity of home-brew QRP equipment

= Learn to apply electronic theory

= Build low power emergency/portable equipment

= Low cost way to get on the air and get that code speed up!

)
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Signal Strength

WHAT DOES THIS MEAN?

Your 5 watt signal CAN be heard

100w

5w

0 1 3 5 7 9 +20 +40

Source: Jim Larsen, AL7FS with John Hedricks, AL70K

QRP 10
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QORP Notebook

= “Make an effort to avoid technical complacency.
Don’t rely on commercial equipment when
assembling your amateur station. Experience the
thrill of building transmitters and receivers, and gain
valuable experience in the process.

= Half of the fun associated with our grand pastime is
based on communicating with equipment we have
built.”

@Y QRP 11
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Rules for Success

= Ljsten, Listen, Listen

= Call strong stations

= |f a weak station is QRO, he may not hear you
= |tis better to answer a CQ

= Choose a very clear frequency when calling CQ

= Use an effective antenna
» Only a masochist uses a poor antenna with QRP

= Be prepared to listen (see first rule)

= ore 12

@94 How low can you go? Keith Price » WASLFW




Rules for Success (continued)

= Use the QRP calling frequencies

= Two watts on 20 meters is more effective than two
watts on 40 meters

= Upgrade

= Believe it can be done!
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Why CW?

= Most (but not all) QRP QSOs are CW

* Thus, if you plan to try QRP...

» Learn code, practice code, use code, dream code,
etc.

= So who does QRP SSB/digital?

» Lots of people
» An even bigger challenge than CW QRP

Source: Jim Larsen, AL7FS with John Hedricks, AL70K

@ orP 14
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Bonus of CW?

= Bonus of using CW

» You can send CW late at night or during nap time without disturbing the
house!

» If you have cold and can’t speak, you can still send CW!

= 5 watts CW = 100 Watts SSB
» Source: NAQCC Club web-site.

» CW takes up about 100Hz of spectrum whereas SSB uses about
2000Hz. The average power density for CW, given the above values, is 1
Watt/Hz and for SSB .05 Watts/Hz. So if we compare the two modes we
could say that gain in using CW over SSB is Gain(dB)=10*log(1/.05)
which is equal to 13dB What does this mean? It means that 5 Watts of
CW is as efficient as 100 Watts of SSB. Just a little food for thought.

(0] 3{4 15
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Power Requirements for a Day

To run for 24 hours - 10% xmit, 90% receive:

= Conventional, compact HF rig (IC-706, Yaesu FT-890)
» Receive - 2 amps...Xmit - 4 to 20 amps (avg. 10 amps)
» TOTAL CONSUMPTION - 67.2 A-H (a car battery)

= QRP-optimized rig

» Receive - 100 milliamps...Xmit - 500 milliamps
» TOTAL CONSUMPTION - 3.36 A-H (a 3-1b. gel cell)

Source: Jim Larsen, AL7FS with John Hedricks, AL70K

(0] 3{4 16
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Calling Frequencies

160m

80m
40m
30m
30m
20m
17m
15m
10m
6m

CW

1810
3560

7040/7030

10106
10123
14060
21060
24900
28060
50060

SSB

3985
7285

14285
21385
24950
28360
50885

Novice

3710
7110

21110

28110

17
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30 meters!

30 Meters is a GREAT QRP Band

= Activity is friendly with little QRM

= DX is very good

= Maximum output power permitted is 250 watts
= Only CW and digital modes are permitted

= Basic antennas are the rule

= Dipoles

= Verticals

18
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How far can you go0?

= You can work the world on 5 watts

= Can consistently work Europe, Japan,& Australia
on 30 and 20 meter CW

= At the sunspot peak, you can do the same on 10
meter SSB with only 5-10 watts PEP

ST,
M Tu'},llli‘i QRP
v

19
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QRP QSO de WASLPW

Band State Their RST My RST Power Miles Antenna Used Call Sign
20 MO 599 559 2.5 342 Hustler 20 meter KCOJKD
20 VA 599 549 1 707 20 Meter dipole KG4w
20 VT 599 559 25 1,120 Hustler 20 meter WB2MIC
20 TX 589 569 25 424 Hustler 20 meter ~ WASICA
20 Canda 599 339 25 765 20 Meter dipole VE3VG
20 NY 589 339 1 977 20 Meter dipole N2KZ
20 IL 599 579 25 508 Hustler 20 meter KC9l0Z
20 CT 579 529 25 1,020 20 Meter dipole K1KUzZ
20 NJ 579 559 25 950 NorCal Doublet KB2APG
20 FL 599 599 1 598 20 Meter dipole K4CMC
30 MN 589 559 5 709 Windom! WI0S
30 MN 349 329 5) 866 Windom! WAOWNV
40 NC 589 569 25 515 Windom! WA4BNO
40 GA 599 579 25 364 Windom! WN4EEV
40 TN 599 599 25 335 Windom! AGA4FK
40 OH 599 579 5) 445 Windom! W8wWY
40 TX 599 579 5) 139 NorCal Doublet WT7TEG
40 MI 599 569 5) 600 Windom! WS8FGU
40 IL 559 219 5) 461 Windom! NS9F
40 OH 599 569 25 624 Windom! KA8GSA
40 OH 589 559 5) 494 Alpha Delta DX EE KC8BEQ
40 IN 599 579 25 402 Windom! K9DGS
40 NE 579 449 5) 649 Windom! KDOAUN
40 TX 599 459 25 335 Windom! WB5AZC
40 MN 599 579 1 709 Windom! WI0S
40 AY 599 599 25 539 Windom! ABBKS

(0] 3{4 20
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Worldwide Beacon System

Northern California DX Foundation, Inc. on 14.100 Mhz.

Minute #
00
01
02
03
04
05
06
07
08

09 ——

(0] 3{4

Callsign
4U1UN/B
W6WX/B
KH60/B
JA2IGY
4X6TU/B
OH2B
CT3B
ZS6DN/B
LU4AA
No Transmission

How low can you go?

Location

NY City (UN bldg)

Palo Alto, CA (Stanford)
Oahu, HI

Ise City, Japan

Tel Aviv, Israel

Espoo, Finland

Funchal, Madeira Island
Pretoria, South Africa
Buenos Aires, Argentina
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QRP Organizations

= G-QRP Club (SPRAT) m
» http://www.gqrp.com

= NORCAL QRP Club (QRPp) u
» Www.horcalqrp.org

= QRP ARCI (QRP Quarterly)
»  wWww.qrparci.org

=  American QRP Club
»  www.amqrp.org

(0] 3{4

How low can you go?

New Jersey QRP
»  WWW.hjqrp.org

Flying Pigs QRP
» www.gentzow.com/fpqrp

North American QRP CW Club
» NAQCC for short

» http://www.arm-
tek.net/~yoel/index.html

22
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What kind of equipment?

= Normal 100 watt rigs turned down to QRP levels

= New QRP Rigs
» SGC-2020
»  MFJ-9xxx
» Yaesu FT-817ND
» lcom IC-703 Plus
» Ten Tec Argonaut V

= Kits
» Elecraft K1, KX1, K2 & K3
» Ten-Tec 1300 Series
» Wilderness Radio (http://www.fix.net/~jparker/wild.html)
» Small Wonders Labs (http://www.smallwonderlabs.com/)
» Hendriks QRP Kits (http://www.qrpkits.com/)

QRP 23
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2 Small Wonder Labs - Mozilla Firefox E]@

File Edit Wiew History Bookmarks  Tools  Help
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Small Wonder Labs
SW+ Series Transceivers

Builders- click below for currvent information on parts substitutions
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| SW+Series |

Freg-mite

Projects

The NH Project

Shipping Status

Place an order

Wil

Documents

Policies

U

The 'SW+ series is Small Wonder Labs' current offering in the CW monoband kit market. This CW transceiver board kit is an updated
version of the classic '40-40' transceiver first fielded by the New England QRP club. This design was subsequently published in the
November '94 issue of QST and serves as a centerpiece in the ARRL's recent anthology, 'QRP Power".

Here's the overview of this family's design features:

+ Single-board transceiver, 2.8 x 4.0" (7 x 10.1 cm)

+ Commercial-quality board, masked and silkscreened
« True VFO: 35-40 kHz coverage

+ Superheterodyne cdesign, with crystal filtering

+ Quiet solid-state T-R switching (QSK)

« Output Power Adjustable- 2.5W max.

The SW+ series refains much of the original receiver design, while augmenting the fransmitter design for improved stability
and output power. The following design changes went into making a classic even better:

Done

et @ ? oo ]

E Inbax - Mi B mi fi ink .. = er Labs - ...
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%3 Hendricks QRP Kits - QRPKits - Mozilla Firefox
File Edit Wiew History EBookmarks  Tools  Help

D Custamize Links |:| Yahoo! D QRZ e Radar Shot Memphis D Yahoo! Mail D Eham E,‘ W2LT's Blog - QRP, M...

=BG

RP Kits

o« Building T tired d £p Print Friendly Yersion

L.i‘ﬂ* d ]

C404 anscewer

Bare Case #1 Mlagnet Wire PCE Vise Polyvarcons Toread Eit

is a company that specializes i high quality, low cost QRP Kits. Thave over 13 years experience doing kits, having started with the MorCal 40
itt 1993, and have kitted over 15,000 kits threwgh my association with NorCal QEF Club. I will strive to provide complete custemer satisfaction and will guarantee
all kits 100% to be complete. If you are missng any part in your kit, please email me at knbds@dospalos. org and T will ship the missing parts to you via first class mail
and at my expense.

+ Angust 27,2007 Cur PCB wise 15 now back in stock
+ Angust 18, 2007 Updated the manual for the MWE-40 CW/ESE Tranceiver,
+ July 2, 2007 "We are currently out of stock on the PCE wise and not get restocked until the first weele of August.

+ June 28, 2007 I will be closed for business from July Sth through Augnst 10th as JoAnne and T will be taking a trip to Williams QRP Forum, then to Branson,

i4 start
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*J Tuna Tin 2 Kit - Mozilla Firefox

File Edit Wiew History Bookmarks  Tools  Help
- x @ G_I‘ |D http: e, amgrp.org kb2 findes:, html “| D‘] !"G:=-‘.‘gle |\x|

D Custamize Links D Yahoo! | D QRZ Q Radar Shot Memphis | D Y¥ahoo! Mail D Eham E_;,‘ W2LT's Blog - QRFP, M.,

a» WS radar image from Memphis, TH | U] MorcCal QRP Club - About The MorCal ... | ‘ || Tuna Tin 2 Kit 8 [

Tuna Tin 2 Kit R,
Frequently Asked Guestions
= ! Lits
Available Once Again! brsiects
o i GRP Forums
AMER’CAN QRP C‘. UB The venerable Tuna Tin 2" GRP transmitter kit is once again available! After having been revived and modemized hy KIGDS %
and NorCal QRP Club a number of years ago, literally thousands have been sold by NorCal, NJORP and the Ft. Smith ORP  Ling=
Group. Now, the tradition is being kept alive hy WIREX and the Maine QRP Group.
The Maine GRP Group has the Tuna Tin 2 available once again. This is a great little kit, and you can see all the details at the QRPme website.
See details of the TT2 Kit from previous offerings.
Back to AmQORP Home Page
Material and concepts presented on The American QRP. Club (TM) website is Copyright 2003 by The American QFR Club, Inc
These pages are designed and maintained by George Heron, N2APB (n2apb@amarg .org)
Page |ast updated: December 2, 2006
Done
start 2 T2l o[ 2 Norton™ [l 100% § [EE
R )8 T
ﬂ Inbox i ¥ Tuna Ti . 0=
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% NorCal QRP Club, - NarCal QRP VE3DNL Marker, Generator - Mozilla Firefox CEX
File Edit “iew History Bookmarks Tooks Help

- - @ /IJ‘_I. ‘D btk v norealqrp.orgfYEIDMLmarkergeneratar  hkm "| Dl |'|Google kx]
|:| iZustomize Links D ‘ahoo! | |:| QRZ \') Radar Shot Memphis ‘ D ‘ahoo! Mail |:| Eham E;,' 'WZL]'s Blog - QRF, M...
|| MorCal QRP Club - About The MorCal ... | || Tuna Tin 2 Kit (5] [ |} NorCal QRP Club - NorCal QRP YE3... 3 |
1 Lt

NorCal QRP Club

Print Friendly Version

Project!

Limited/Special Run Kits NorCal
Club Kits ) QRP Club

Online Order Desk

VE3DNL w.
Marker

Generator
$7.50!1

The MNorCal QRP Club is very pleased to be able to bring back one of our most popular kits, the | . Glen Leinweber, VESDIL, designed this for
the QRP commurnity several vears ago. It was litted for several vears by the Fort Stmith QRP Group, and then by NorCal We retired 1t a couple of vears age, and since then
hawve had several recuests to bring it back. Since itis such an easy kit to build, and such a useful tool when you finish, we brought it back. This kit is ideal for the first tume
builder, and is featured in the "So you want to be a builder series” that was written by Doug Hendricks, EI6DS several years ago. The best thing about this kit though is the
pricell $7.50 shipped in the US, $10.00 shipped DI Yes, $7.50, and you get everything. All parts, a double sided, plated through pe board that 15 silkscreened and solder
masked. Plus we even throw in the ¥V connector. If wou would like to take a look at the 10 page manual with step-by-step color pictures to help vou build, press the manual
dowload button. To order press the Paypal button below, o f you want to send us a check of money order in U3 funds only, see the address below.

Done
o TR oo o SRR T
%)
ok . Em Club o=
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Equipment (Continued)

= Older used rigs
» Heath HW7/8/9
» Ten-Tec Argonaut 505/509/515
» Yaesu FT-7
» Kenwood TS-120V & TS-130V
» Index Labs QRP+

Y QRP 28
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Equipment (Continued)

= Homebrew
= ARRL books
= QRPp, SPRAT, QRP Quarterly

= QST, CQ, 73, Communications Quarterly

» Printed Circuit Boards for most articles:
 FAR Circuits, Dundee, IL
e www.cl.ais.net/farcir

@y QRP ”
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Summary of QRP Benefits

= QRP challenge: Use the least power necessary to
establish and maintain communications

= QRP reduces QRM, and re-introduces an element
of adventure & challenge that was part of amateur
radio’s earliest days.

= QRP gear is compact and portable.

= QRP gear is great for the experimenter &
homebrewer

&Y QRP 30
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Examples
of QRP Equipment

@Y QRP 31
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IBROPLE

Square
Racer Original Deluxe
Standard

Vibrokeyer Deluxe
http://www.vibroplex.com/



& ELECRAFT
K1 Four or Two-Band HF Transceiver
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& ELECRAFT
The K2 CW/SSB HF Transceiver

D LECRAFT .
B ‘ n E - I'_. : E: -' | £ ‘
q" g
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& ELECRAFT
The KX1 CW HF Transceiver
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SGC 2020

http://www.sgcworld.com/2020ProductPage.html

(0] 3{4 36
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Yaesu FT-817ND

37
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lcom IC-703

\POWER
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Ten-Tec Argonaut V

TEN-TEC
,.-‘l':-':ﬁ:_‘rr.ur-:z wl V

QRP for CW and SSB - $895

QRP 39
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The NorCal

40A

L1996, Steve Hideg

= 40m 2W CW transceiver

= Grandfather deluxe

Source: Jim Larsen, AL7FS with John Hedricks, AL70K

How low can you go?

L1994, Steve Hideg
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The NorCal 20

= 20m superhet CW

= Great front end

= Norcal kit for 39 world
countries

Source: Jim Larsen, AL7FS with John Hedricks, AL7OK

QRP 41
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Small Wonder Labs’ “SW40+”
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Built by AL7FS

R T
o A R

= 40m 2W CW transceiver
= Improved, simplified

= RIT add-on now available
= Educational Project

http://www.qsl.net/kf4trd/faq.html
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Small Wonder Labs’
“White Mountain 20m SSB”

= 20m 2W QRP SSB
transceiver

= Solid design

= Easy construction

Source: Jim Larsen, AL7FS with John Hedricks, AL7OK

QRP 43
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P The “Sierra”
by Wilderness Radio

= All band CW transceiver
= Superhet, VFO
= Dig display & key options

L1996, Steve Hideg

= Removable band
modules

’e " Rivals quality of rigs 5x $
< P ' = ARRL Hndbk cover ‘96
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OHR - Oak Hills Research

= 5 band superhet CW rig
= 5 band + improved
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Index Labs’ “QRP Plus”

= Super stable QRP rig
= Great user interface

Source: Jim Larsen, AL7FS with John Hedricks, AL7OK

(0] 3{4
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Heathkit HW-8

= 4 band direct conversion CW QRP rig
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The “Tuna Tin 2~

= Simple Tx, less than 1W
= W1FB original design

(0] 3{4 48
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Final Thoughts

= What can you do with QRP?
» Anything you have the skKill, tenacity and patience to do!!

= Just remember:
» “Power is no substitute for skill” (QRP ARCI)
» “Use wits, not watts” (unknown)

» “ltis vain to do with more, what can be done with less” (William of
Occam, 1290-1350)

= 72 0M
» “Wishing you good QRP”
» Adopted by all QRP organizations

QRP 49
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