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Transceiver Needs

ÅRob Sherwood has long advocated that the average ham 
only needs 85-90dB Third Order Dynamic Range (DR3)

ÅThere is a DR3 contest going on among the major 
ƳŀƴǳŦŀŎǘǳǊŜǊǎ ǊƛƎƘǘ ƴƻǿΦ ¢ƘŜȅ ŀǊŜ ƻƴ ŀ άƳƻǊŜ ƛǎ ōŜǘǘŜǊέ 
ŎŀƳǇŀƛƎƴΧΦ5ƻƴΩǘ Ŧŀƭƭ ŦƻǊ ƛǘΦ

ÅThere are plenty of really good radios with >85dB DR3 
available today. Pick one that has the features you want and 
ergonomics you feel comfortable with.

ÅBeginners should not buy a high end radio. The learning 
curve is steep, even for experienced Hams. You may get 
discouraged by the complexity. Operating should be fun, not 
frustrating.



Receiver Performance Summary
Table 1: Dynamic Range by Radio

2 kHz Spacing DR3
Signal Level Causing 3rd Order IMD = 

Noise Floor* Radios in This Class

55 dB S9 FT-757

60 S9+5 dB FT-101E

65 S9+10 dB KWM-380 FT-2000 FT-1000D

70 S9+15 dB TS-830 FTdx1200 IC-761

75 S9+20 dB
IC-756 Pro II/III 
TS-850

IC-7410/7600 
/7700  

FT-950           
FT-450D              
IC-781

80 S9+25 dB
Ten-TecOmni
VI+/VII

IC-7800         
IC-765 FTdx3000

85 S9+30 dB R9500 TS-990/590S FTdx9000

90 S9+35 dB
Ten Tec Eagle
Ten Tec Orion I FLEX 6400 TS-590SG

95 S9+40 dB Ten-Tec Orion II
IC-7300            
IC-7610

Flex 6600 
/6700

100 dB S9+45 dB
ElecraftK3, 
KX3, TS-890 

FTdx5000        
IC-7851

Apache ANAN 
7000DLE

*Receiver Noise = -128dBm in a 500Hz BW.  Chart Format copied from Rob Sherwood, NC0B
**Dynamic Range requirements are reduced by atmospheric noise at your location.
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Transceiver Trends

ÅLooking at this chart as it evolved over the past few years 
shows Direct Sampling SDRs filling in the high end boxes

ÅThe new Kenwood TS-890 is a single receiver radio to fill in 
ǘƘŜ ƳƛŘŘƭŜ ƻŦ ǘƘŜƛǊ ǇǊƻŘǳŎǘ ƭƛƴŜ όϷпYύΦ L ŘƻƴΩǘ ǘƘƛƴƪ ǘƘŜ ¢{-
990 has been selling well, it was overpriced for its market 
niche. The price is coming down.
ÅTS-890 price seems high for a single receiver radio
ÅRob Sherwood thinks highly of it for a contest radio
ÅTS-590sg is still a bargain

ÅYaesuhas announced a FTdx101MP/D. It appears to be an 
analog design based on the FT-5000 (9MHz 1st IF) with a 
built in SDR for the display. It is reported to have a better 
synthesizer which helps both RMDR and transmit noise.
ÅMP version is 200W with power supply, ~$5K
ÅD version is 100W, ~$4K
ÅThis is on my watch list, expect in stores 2Q 2019



New Transceivers



Transceiver Trends ςSDRs

ÅICOM is still the big seller with the 7300 & 7610

ÅMy IC-7610 quickly displaced the K3 as my radio of choice, both 
have great performance. The ICOM wins on ergonomics and 
audio quality. Both are more than I need.

ÅFLEX appears to be in the lead of the traditional SDRs but Apache 
has the cleanest SSB signal on the market and the best Noise 
Reduction performance as well.
ÅFLEX and Apache seem to be having problems getting traction without 

a dealer network

ÅElecrafthas been surprisingly quiet. I expected a new transceiver 
announcement or teaser by now.

ÅARRL test reports are putting a bigger emphasis on signal purity 
these days, probably due to prodding by Rob Sherwood
ÅWe are getting better RMDR, improved LO noise
ÅTransmit audio is being measured, reduced SSB splatter



Spectrum Scopes or Panadapters

ÅL ŎŀƴΩǘ ƛƳŀƎƛƴŜ ǳǎƛƴƎ ŀ ǊŀŘƛƻ ǿƛǘƘƻǳǘ ŀ ǎǇŜŎǘǊǳƳ ǎŎƻǇŜΦ ²ƘŜƴ L ǘǳǊƴ ƻƴ 
my radio in the morning I flip through the bands 160, 80 and 40M 
quickly to check band activity. 

ÅYou can use a spectrum scope in either of two modes:
ÅFixed: where the scope band display stays the same as you tune

ÅCenter: where the selected frequency always appears in the center of the display, 
the display slides as you tune

Å{ƛƴŎŜ LΩƳ ŀ ǊŀƎ ŎƘŜǿŜǊ L ǇǊŜŦŜǊ ǘƘŜ ŦƛȄŜŘ ƳƻŘŜΦ L ǿŀƴǘ ǘƻ ǎŜŜ ǿƘƻ ƛǎ ƻƴ 
the band so I can either call them or select a clear frequency to call CQ

ÅMost radios today have a waterfall display as well. This displays band 
activity vs time (band history). Very weak signals will often show on the 
waterfall, but be difficult to pick out of the noise on the spectrum 
display

ÅBoth DXersand contesters benefit from spectrum displays
ÅDXerscan watch a pile-up and see what frequency the last station called was on

ÅContesters can find open frequencies to call CQ or simply work their way up a band 
calling every station they see on the waterfall or scope display



Spectrum Displays



Spectrum Scopes ςŎƻƴǘΩŘ

ÅLΩƳ ƎƻƛƴƎ ǘƻ ǘŀƭƪ ŀōƻǳǘ ŘƛŦŦŜǊŜƴǘ ǊŀŘƛƻ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ 
ǎŎƻǇŜǎΦ L ǿƛƭƭ ƻƴƭȅ ǘŀƭƪ ŀōƻǳǘ ǊŀŘƛƻǎ LΩǾŜ ƻǿƴŜŘ

ÅIcomhas always had good scopes. They were the first to 
market a radio with one, the venerable IC-781.
ÅMy IC-756 ProIIhad a nice scope
ÅA waterfall display was added to the IC-7800 & 7600 and continues 

to be a feature of the new radios

ÅYaesuscopes are pretty crude, but do show band activity
ÅI added an LP Pan to my FT-5000 to have a very good scope, but it is 
ƭƛƳƛǘŜŘ ǘƻ ǘƘŜ ŎŜƴǘŜǊ ƳƻŘŜ ǘƘŀǘ L ŘƻƴΩǘ ƭƛƪŜ

ÅThe Kenwood TS-990 has a good scope. The TS-890 has a 
better scope, especially for contesters

ÅFLEX and Apache computer spectrum displays show a lot of 
detail

ÅThe ElecraftP3 is my choice for the best scope available



Spectrum Scope Differences

ÅDifferent operators and activities need different tools. The following is 
some recent experience by myself and Rob Sherwood, NC0B

ÅThe ElecraftP3 has adjustable display bandwidth, the resolution 
automatically increases as the BW is reduced. The SVGA option greatly 
increases the resolution
Å In the fixed mode the band chunks in fixed steps as you tune beyond the display 

bandwidth. I use a 50kHz BW, initially it will display 7.000-7.050mHz. As I tune past 
7.050 it switches to 7.050-7.100mHz

ÅThe display is calibrated in either dBm or S-units

ÅWaterfall Display tracks spectrum display

ÅThe IC-7610 has a dual frequency display. If you want to watch another 
band while operating you can. I often monitor 6M for Esopenings while 
operating HF in June/July. Contesters can see when another band opens
ÅFixed mode BW is programmable, it does not move as you tune out of its BW

ÅDisplay is not calibrated

ÅWaterfall display tracks spectrum display



Spectrum Scope Differences ςŎƻƴǘΩŘ
ÅThe new TS-уфл Ƙŀǎ ŀ ǾŜǊȅ ƴƛŎŜ ǎǇŜŎǘǊǳƳ ǎŎƻǇŜκǿŀǘŜǊŦŀƭƭ ŘƛǎǇƭŀȅΦ LΩǾŜ ƴŜǾŜǊ 

used it, these comments were published by Rob Sherwood.

ÅRob is a contester. He has what would be categorized as a good contest 
station in rural Colorado. Much of his hobby is comparing radios in a contest 
environment.
ÅRob used the IC-7610 (he owns two of them) and the new TS-890 in a recent 160M contest

ÅHe does not have receive antennas for 160 so he simply starts at the low end of the band 
and calls every station he can hear on his tall vertical. This is called Search and Pounce 
operation (S&P for short).

ÅWhen operating S&P a narrow spectrum display is desirable (5-10kHz). Having a fixed 
display that switched every 5-10kHz could be annoying. You need to wait for the waterfall 
to refresh each time you switch. The waterfall shows more signals on a noisy band like 
160M than the spectrum display plus it has history.

Å The IC-7610 does not switch automatically in fixed mode. Using the center mode,  each 
time you change frequency the waterfall display smears.

ÅRob does not like the ElecraftYоΣ ƛǘ ǎƻǳƴŘǎ ǘƻƻ ƘŀǊǎƘ ŦƻǊ ƘƛƳ όǘƘŀǘΩǎ ǘǊǳŜύΦ L ǘƘƛƴƪ ǘƘŜǊŜΩǎ 
ƳƻǊŜ ǘƻ ƛǘ ōǳǘ ƘŜ ŘƻŜǎƴΩǘ ǘŀƭƪ ŀōƻǳǘ ƛǘ

Å The TS-890 waterfall display does not smear when the frequency is changed, you just lose 
some data at the displayed band edges. Rob says this is a game changer for S&P contesting

ÅThe TS-890 is a single band radio, some DXersmay not like that



Solar Minimum Propagation

ÅMany of you may have noticed poor propagation for local 
signals early in the mornings and evenings

ÅThis is due to a low critical frequency (foF2). The critical 
frequency is the highest frequency that will be reflected by 
the ionosphere for a vertical incidence signal (90 degrees 
elevation angle)

ÅThe critical frequency is low due to less ionization in the 
ionosphere at this point in the solar cycle

ÅHigher frequency reflections do take place at lower 
elevation angles. The maximum usable frequency at a given 
elevation angle is given by foF2/Sin(elevation angle)



Critical Frequency measured at Vandenberg

UTC



Skip Distances

Example: For me to chat with my friend WB6BEE in Pagosa Springs, CO, 650 miles from 
here, on 7MHz I need a critical frequency of 7 x sin(40) = 4.5MHz (~1500UTC). 
We both use dipoles and have strong signals for this path.

Radiation 
Angle Single Hop Distance (miles) Antenna Gain (dB)

(degrees) f1 layer f2 layer Vertical on Gnd Dipole @ ˂ κп

5 1200 2300 -2 -8

10 800 2000 1 -3

20 500 1200 2 2

30 300 800 2 5

40 240 650 0 6

50 200 500 -2 7

60 200 400 -4 7



Portable Operation Update

ÅI still enjoy getting out in the field with my KX2. I have 
different antennas that I have found work best for me.

ÅLocal Parks
Å9ƴŘ CŜŘ IŀƭŦ ²ŀǾŜ ǳǇ нлΩ ƛƴ ŀ ǘǊŜŜ ƻǊ ǳǎƛƴƎ ŀ {h¢! .ŜŀƳǎ /ƻƳǇŀŎǘ 

Heavy Duty Mast

ÅBuddiStickvertical on a tripod with two wire radials

Å Condos or other space limited places
Å [bw ²пht псέ ƭƻƻǇ

SOTA Beams Compact Heavy Duty Mast



Portable Operation Update ςŎƻƴǘΩŘ

ÅOcean paths (Pt Vicente)
ÅBuddiStickvertical 

ÅQuick set-ups
ÅElecraftAX1, needs a tuner

ÅMFJ 1820, no tuner ǊŜǉΩŘ

ÅPerformance 2-3dB down from 
the BuddiStick



Portable Operation Update ςŎƻƴǘΩŘ

ÅLΩǾŜ ŀŘŘŜŘ ŀ ол² IC tŀŎƪŜǊ !ƳǇƭƛŦƛŜǊ ŦƻǊ ǘƛƳŜǎ ǿƘŜƴ 
conditions are poor
Å{ƻƳŜ ŀƴǘŜƴƴŀǎ ŀǊŜ ƴƻǘ ǎǇŜŎΩŘ ŀōƻǾŜ мл ƻǊ мрǿ

5W Input
сȄсȄмΦоέ
1# 10oz
https://hfprojects2.com/



CW Operating

ÅL ŜƴƧƻȅ /² Ƴƻǎǘ ƻŦ ŀƭƭΦ LΩǾŜ ƴƻǘƛŎŜŘ ǘƘŀǘ ǘƘŜǊŜ ƛǎ ƴƻǘ ƳǳŎƘ 
information available to help new CW Ops select keys and 
keyers

ÅIf you will only be contesting you can sleep through this 
part, because you can use a keyboard for everything

ÅIf you will be rag chewing or DXingthe choice of a key and 
perhaps a keyerwill be more important.

ÅMost modern radios have built-in keyers. They are generally 
good but have limitations. I never use the internal keyerat 
my home station.
ÅDifficult to access memories

ÅLack of self-correct features

ÅSlight differences in timing from radio to radio, not significant below 
20wpm but can be at higher speeds



Keyers

ÅI use a LogikeyYрΦ LΩƳ ǳǎŜŘ ǘƻ ƛǘ ŀŦǘŜǊ Ҕнл ȅŜŀǊǎ ƻŦ Logikey
use.
ÅIt feels the same every time I use it with every radio
ÅPush button memories provide quick message selection and 

programming
ÅOne set of menu items, each rig is different

ÅThe K1EL series of keyersare also excellent, plus they have a 
computer interface for more flexibility



KeyersςŎƻƴǘΩŘ

ÅI suggest new CW Ops use an electronic keyer
ÅBugs are difficult to master, much harder to send clean code 

characters. Difficult to adjust as well. 

ÅHand keys are less difficult but are very tiring to use for long 
contacts

ÅSome modern radios do not key well with bugs which have a higher 
contact resistance than a paddle

ÅIambic vs Non-iambic keying
Å{ƻƳŜ ǿŜƭƭ ƳŜŀƴƛƴƎ Ŧƻƭƪǎ ƛƴǾŜƴǘŜŘ ǎƻƳŜ άǎƘƻǊǘ Ŏǳǘǎέ ŦƻǊ ŎƘŀǊŀŎǘŜǊ 

generation. There are two flavors, Iambic A and B. You can read 
about them if you want

ÅThe idea was it would help send faster code

ÅThe truth is, it is an unnecessary complication. None of the High 
Speed CW champs use Iambic techniques

ÅL ŘƻƴΩǘ ǎŜƴŘ LŀƳōƛŎΣ ōǳǘ ǇƛŎƪ ȅƻǳǊ Ǉƻƛǎƻƴ



Iambic Paddles

ÅI started out as a Bug user. When I decided to get active again 30 years ago I 
chose to go the electronic keyerroute

ÅL ǿŜƴǘ ǘƻ Iwh ŀƴŘ ōƻǳƎƘǘ ŀ .ŜƴŎƘŜǊ tŀŘŘƭŜΣ ƛǘ ǿŀǎ ŎƘŜŀǇ ŀƴŘ L ŘƛŘƴΩǘ ƪƴƻǿ ŀƴȅ 
better. It worked fine up to about 20wpm

ÅAbove 20 the finger pieces flexed which threw off my timing. I have a fairly 
heavy fist

ÅI went on a search for a stiffer key and bought a Jones key at a local 
Hamvention

ÅThe Jones key was stiff enough but the lever arm was long making it necessary 
to move the arm more to close the contacts

ÅI found an English key by G4ZPY that had a short lever arm, but was difficult to 
adjust due to a complex design and coarse screw threads



Iambic Paddles ςŎƻƴǘΩŘ

ÅAs time went on new key designs became available
ÅWBL, vertical lever, my 1st mono key
ÅMarch, my 1st magnetic key
ÅMercury, very expensive, difficult to adjust, very nice to send with
ÅSchurr(now Scheunemann), easy to adjust, the best spring return keys 

ÅThey all had different personalities. My goal was to send very well 
spaced code at higher speeds.

ÅI started analyzing the traits of each key I owned and looked at 
others. I also talked to other CW operators about their 
experiences.

ÅThere is also some anatomy involved. Some of us have large 
hands and like to hit the paddle hard (ex bug users). Some have a 
lighter touch.

ÅYou should try a key before you buy it. Make sure it does what 
you want
ÅUnless you are a collector like me



Iambic Paddle Characteristics

ÅThe following are considerations in choosing a paddle key. 
¢ƘŜȅ ŀƭƭ ŘƻƴΩǘ ƴŜŎŜǎǎŀǊƛƭȅ ŀǇǇƭȅ ǘƻ ŜǾŜǊȅ ƻǇŜǊŀǘƻǊ
ÅCƛƴƎŜǊ ǇƛŜŎŜ ǎǇŀŎƛƴƎΣ L ƭƛƪŜ ƳƛƴŜ Ϥмκнέ ŀǇŀǊǘ
ÅFinger Piece height off the table, I like them close to the table
ÅLever ratio, 1:1 feels best to me
ÅMagnetic vs spring tension, I prefer magnetic
ÅAdjustment screw thread pitch, fine threads are easier to adjust 

and stay adjusted
ÅIambic vs single lever (mono), I make fewer errors with a mono 

paddle
ÅWeight, I find ~3# stays put on the table

ÅThe high end keys I prefer have zero flex

ÅI modify keys to suit my preferences

ÅL ƴŜǾŜǊ ŘƛŘ ƎŜǘ ǾŜǊȅ Ŧŀǎǘ ŀǘ ǎŜƴŘƛƴƎΣ ōǳǘ ǘƘŀǘΩǎ ŘǳŜ ǘƻ Ƴȅ Ŧƛǎǘ 
and my focus on sending near perfect code



Anatomy of a Key

Paddle height off table

Paddle spacing
Adjustment screw pitch

Spring vs Magnet
Tension adjust

Lever ratio

Contact gap

Rigid Lever Arms

Heavy Base with
Rubber feet



Iambic Key Adjustments

ÅThere are two basic adjustments
ÅContact Gap
ÅContact tension
ÅMagnetic
ÅSpring

ÅI started off using a small gap. I reasoned that would let me 
send faster. This requires more tension to prevent accidental 
key closure

ÅI gave one of my fine adjusted keys to a friend who sends 
better than I do at high speeds and the first thing he did was 
open the gaps and reduce the magnetic tension. I tried it 
and like it better.

ÅYou have to play with the settings. Try one for a week or two 
and then change it a little.

ÅI have a tension gauge to keep track of my settings



My Key Preferences

ÅMore recently I have been using N3ZN and Begalikeys
ÅBoth are magnetic, have an excellent feel and fine adjustments

ÅPierroBegali, I2RTF, runs a large machine shop with many products. 
He uses more exotic materials

ÅTony, N3ZN, has a small one man shop and uses less expensive, but 
quality materials

ÅBoth have QRP/Portable products

BegaliStradivarius BegaliHST


