Product Review Column from QST Magazine

September 1998

ICOM 1C-746 MF/HF/VHF Transceiver
Ten-Tec T-Kit Model 1340 Transceiver Kit

Copyright © 1998 by the American Radio Relay League Inc. All rights reserved.



Edited by Joe Bottiglieri, AAIGW e Assistant Technical Editor

ICOM IC-746 MF/HF /VHF Transceiver

By Larry Wolfgang, WR1B
Senior Assistant Technical Editor

The ICOM IC-781 has had a lot of stay-
ing power and remains the flagship of

ICOM'’s HF fleet. Is there a ham out therg = — r—mn B r—@' .
who has looked at an ICOM IC-781 and no| | [ERiasiigy Culc)] r—@n‘
dreamed of owning one? Apparently not ; ‘ : S lﬁm @O W e
given ICOM'’s latest family of radios. This 3 / :

time, we consider the IC-746—which ( véme,;,;:, Page e s @ES L L,
ICOM has cleverly positioned between thg P . S &
IC-706Mkll and the IC-756. Don’t be mis-
led by its compact size. This radio hag
enough bells and whistles to satisfy mos
operators.

Advances in technology over the decadsé
since the IC-781’s introduction have yielded
unigue capabilities and features with each
successive radio. While the '781 still reigns
supreme as ICOM’s top performing HF
transceiver, its latest incarnations preserffunmobile stopped by HQ back in June, weven more rapid frequency excursions. A
more economically motivated ICOM buy- got a chance to see both radios side by sidemall screw on the front panel allows ad-
ers with some hard choices. The IC-746The most noticeable difference is the sepgustment of the “tuning dial brake.” Beyond
gives you 100 W out on SSB, CW, FM andrate analog meter on the '756. The '746hese, you'll notice a few knobs and lots of
RTTY (40 W on AM) on HF, plus general metering is all on the LCD display. Onebuttons. Operation of the frequency key-
coverage receive starting at 300 kHz. But iscale shows signal strength or power oufad is obvious. Hit a button with the band
doesn’t stop there. General coverage receivaut, and two additional meter sections indifrequency you want, and you'll jump right
extends all the way to 60 MHz, plus 108 tocate ALC and SWR levels. there. There are three “band-stacking reg-
174 MHz,and the radio offers 100 W on  The “band scope”—a popular feature onsters, so you can recall three previously
both 6 and 2 meters! The addition of all-the IC-781—helps you quickly spot bandused frequency/mode settings in each band
mode 2-meter capability is something theactivity. A wide variety of filter options with successive presses of that band’s but-

IC-756 doesn’t even have. allows you to tailor the receiver’s characton. This is perfect for keeping a favorite
Let's see how the whole packageeristicstoyour preferred modes. Other fea€W, RTTY and SSB frequency set for each
stacks up. tures include a CW keyer with four mes-band. Start with the-INP button, though,
o sage memories, twin passband tuning, truend the keys become number buttons for
Feature Highlights FSK RTTY capability, dual selectable HF/direct frequency entry.

For a mid-priced radio, the IC-746 has &-meter antenna ports (there’s a separate This radio is pretty easy to figure out.
great deal to offer—quite a bit more thandedicated antenna connector for 2 metersyelect a mode, switch between VFO A and
the '706MKkIl, of course, but also including speech compression, adjustable transm#FO B or between the VFO and the
features found on the '756 too, like DSPtone, and a transmit audio monitor just tanemory channels, set split operation, turn
and a built-in automatic antenna tuner foname a few. on the RIT or transmit offset feature and
HF and 6. The large main tuning dial has a veryclear the selected offset—everyone was up

The generous display window—charac-ice rubber grip, and the finger dimple forand running with the '746 while the manual
teristic of this '781 descendent—takes umuickly spinning up and down the band igemained in its plastic wrapper. ThelT
nearly a quarter of the front-panel spacegreat. In addition, a feature ICOM callsbutton lets you select between the two HF/
This results in large numbers, easy-to-reatSmarTune” automatically increases theé-meter antenna connectors andtbheER
meter scales, and a clear view of activéuning rate as you spin the knob faster fobutton activates either the built-in auto-

functions (such as operating mode, antenna matic antenna tuner or an optional random
1 or antenna 2 connector in use, VOX, wire external tuner. There are also buttons
preamp, AGC setting and active DSP to read and write the five (or 10, your

modes). The display is striking. (Some usf goTTOM LINE choice) scratch-pad memories (more on

ers liked it better than the IC-756 display. these later) and the 99 regular memory
The screen background, similar to that of . channels, two programmed-scan-limit
the IC-756, is a light blue. Text, numerals 50MHz and 144 MHz work. With loads channels, and the priority call channel.
. . of those features considered most

and graphics appear in dark blue and bothgesirable to the serious HFE operator The M-CH (memory channel) andiT/
the display contrast and the intensity of th¢ gn4 all modes at 100 W on both 6 and | ATX knobs are individual single-function
backlighting are menu adjustable. At firs§ 2 meters, the IC-746 is a fine choice in controls. Thear (audio gain) andkF/SQL
glance, the IC-746 is almost a dead ringgr a mid-priced rig. (RF gain and squelch) control is a dual,
for the IC-756. But when the ICOM concentric control. The audio gain is the
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center knob. In the factory default settinga similar pop-up menu for adjusting break-4ing ther3 key slows the tuning rate ta the
the outer ring provides increasing RF gainn delay. The next two buttons are on/offnormal rate. This is handy for fine-tuning a
through about the first 170° of rotation. Thecontrols for the noise blanker and the transsignal, as the normal rate is a bit fast for
remaining 180° of rotation increases thenit audio monitor. real fine tuning. In RTTY mode, tirt key
squelch setting. A menu setting allows you If you have the optional speech synthebrings up a special RTTY menu, where you
to change this control to behave as eithesizer installed, pressing SPEECH button can set the mark tone, the frequency shift,
an RF gain control or a squelch controlocated just to the lower left of the mainand the FSK keying polarity. This is a
through its entire range. tuning knob will announce the frequencyhandy feature. When | first tried RTTY op-

The concentricTWIN PBT (twin pass- and mode, and if desired, the S-meter levekration with my KAM, | couldn’t get any-
band tuning) controls allow you to elec-Located to the lower right is theck but- one to answer my calls, even if | answered
tronically vary the IF passband to reducéon, which disables the tuning knob. their CQ. Eventually OM5XX came back
interference from adjacent frequencies. A CW ops will appreciate the fact that theto tell me | was transmitting upside down!
graphic representation in the lower right oSidetone tracks the CW pitch setting, so ifThe FSKINV command in the KAM could
the display window shows the relativeyou adjust the offset frequency betweerchange the KAM’s polarity, but it was ac-
width and position of the passband withi300 to 900 Hz, the sidetone frequency willtually easier to change the keying polarity
respect to your desired signal. change too. Your straight key or paddlen the radio using this menu!

Another dual control is th&R (DSP plugs into &/+inch stereo jack on the front  In CW modeF4 selects the CW memo-
noise reduction) andrPF (audio peak fil- panel. There is also a separate jack availies. The four message buffers hold up to
ter) control. TheNR knob controls the able on the back panel for a straight key 060 characters each. Programming them is
amount of noise reduction that is applied@xternal keyer. fun, and you don’t even need to know the
when the DSP is activated with tRe but- Standard accessories with the radio areode. Just press ti&s (EDT) key to edit,
ton. APF only works in the CW mode. It a hand mike witlup/DN frequency buttons, then select M1 through M4 with tira key
provides an additional interference-fight-a 9/.-foot-long fused dc power cable, spareand move through the message usingthe
ing tool. With this control (the outer ring of fuses, and &:-inch stereo phone plug for andF3 keys, which now serve as left and
this concentric pair) you can adjust theyour keyer paddle or headphones, ifightarrows. Spin the tuning dial, and you

audio frequency response to boost a paneeded. will see the letters of the alphabet change in
ticular frequency, between about 300 Hz to , ] the selected position. When you’ve dialed
900 Hz. What isn’t so obvious (we had toVhat's on the Menu Tonight, Dear? in the character you want (numbers are

go to the manual for this one) is thatif you The IC-746 uses a menu system t@ntered using the numeric keypad), just
hold theaPF/ANF button in for two seconds, change operating parameters and contraghove to the next character and dial again!
you can change the boost-frequency bandarious features during operation. Users o¥What could be easier? When you are done
width from 320 Hz to 160 Hz to 80 Hz. Talkother members of this ICOM family, suchediting, hit theMENU button to go back to
about being able to pick a single signal ouas the '706, will feel right at home with this the keyer menu. Th&ET menu £5) allows

of a crowded band! system. The bottom edge of the LCD disyou to change various keying parameters,

There is an additional row of smallplay window provides an additional elec-including sidetone volume level, dot/dash
knobs and buttons along the bottom of th&ronic label for each of the five function ratio, paddle polarity (in case your plug is
front panel. Unfortunately, you may havekeys (labeled-1 throughrs) arranged in a wired “backwards” or if you want to switch
to crouch down in front of your operatinghorizontal row just below. Their purposefrom right to left-handed keying) and—get
table to read the labels under those corthanges depending on the mode in use anlis—whether you want to use the/DN
trols. Fortunately, these are not ones thathether you are in Menu 1 or Menu 2.buttons on your microphone as the paddle
you’'ll have to adjust very often, once they(Pressing th&ENU button toggles between input. TheF2 button brings up thesND
are set to your operating preferences. the two menus.) menu, and again you can select between the

This row includes theviC GAIN, RF Let’s start with Menu 1, active in side- four memories. Just hit the appropriate
PWR, CW PITCH andKEY SPEED controls. band mode. The1 button now controls button, and your message is on its way.
To the right of these four knobs are siXAGC level. A quick press of this button There's even a feature that can automati-
buttons. Ther.AMP/ATT button activates toggles between fast and slow AGC actioncally increment a contest QSO serial num-
either of two preamplifiers or an attenuaHold the button in for two seconds, and youwber in your message. Neat, huh?
tor. Preamp 1 is a 10-dB amplifier for 1.8turn off the AGC.F2 toggles between du- It may seem a bit awkward to have to
through 54 MHz. Preamp 2 is a 16-dB amplex off and the selected + and - offsets. “dig down” all those levels to get at the
plifier for 21 through 60 MHz. These turns the speech compressor on and off (menu item you want, but it is really quite
preamplifiers, though optimized for spe-small knob on the back of the radio allowsintuitive. The key labels and text that ap-
cific frequency ranges, can be engagegou to adjust the compressor’s gain) &ad pear in the display window above the func-
outside of their intended ranges and didllows you to adjust the tone of your transion keys lead you each step of the way.
seem to add some usable gain over the emitted audio.F5 activates the band scope All of this is available with a few key
tirerange. The datain Table 1in some casessplay. You can select between seven difpresses from Menu 1. If you switch to Menu
represent measurements talmrsidethe ferent sweep step sizes—from 0.5 kHz to 22, you will find a few more selections. Here
preamp’s intended range. On 2 meters, thdHz—by pressing th&s key after activat- you can set up the scanning parameters, add
P.AMP/ATT button activates a single-stageng the display.F1 now toggles between memory name alpha/numeric labels up to
VHF preamp for 108 to 174 MHz. If you sweeping the spectrum and normal receivenine characters long to your memory chan-
push and hold it for two seconds, it enable@Received signals cannot be heard duringels, or change the contrast and backlight-
a 20 dB attenuator for all frequencies. sweeping.) When you hik1l to stop the ing on the display.

There is also a button here to controfweep, the scope retains the spectrum dis- If you can’t find enough options on these
VOX and CW break-in operation. Whenplay shown at that instant, and you can useenus to satisfy your radio appetite, there is
using voice modes, pressing this buttomhe main tuning knob to move up and dowrone more selection to try. That is thekey
activates and deactivates the VOX. Hold ithe spectrum to check out the indicated acto SET various radio parameters. Here you
in for two seconds and a VOX menu popsivity. A small cursor on the bottom of the control how loud the beep sounds when you
up, allowing you to adjust the VOX gain,graph shows where you are in relation to th@ress a button, turn on the calibration
delay, and anti-VOX. When in the CWdisplayed trace. Pressing tivENU button marker, tell the radio which optional filters
mode, this same button allows you to selectgain takes you back to the normal displayyou have installed and so on. There is a total
between full and semi-break-in, and there’s If you are in RTTY or CW mode, press- of 30 items you can change inthe SET menu.
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Table 1

ICOM IC-746, serial number 001674

Manufacturer’s Claimed Specifications

Frequency coverage: Receive, 0.3-60, 108-174; transmit,
1.8-2, 3.5-4, 7-7.3, 10.1-10.15, 14-14.35,18.068-18.168,
21-21.45, 24.89-24.99, 28-29.7, 50-54,144-148 MHz.

Power requirement: Receive, 2 A; transmit, 20 A (max).

Modes of operation: SSB, CW, AM, FM, FSK, AFSK.

Measured in the ARRL Lab
Receive, 0.3-57,T 108-174 MHz; transmit, as specified.

Receive, 2 A; transmit, 20 A. Tested at 13.8 V.
As specified.

Receiver
SSB/CW sensitivity, bandwidth not specified,

Receiver Dynamic Testing
Minimum discernible signal (noise floor), 500 Hz filter:

10 dB S/N: 1.8-30 MHz, <0.16 pV; 50-54 MHz, Preamp off Preamp one'’ Preamp two't
<0.13 pV; 144-148 MHz, <0.11 pV. 3.5 MHz -132 dBm —-140 dBm —-143 dBm
14 MHz -132 dBm —139 dBm —143 dBm
50 MHz -129 dBm —-138 dBm —-141 dBm
144 MHz -134 dBm —-139 dBm N/A
AM sensitivity, 10 dB S/N: 0.5-1.8 MHz, <13 pV, 10 dB (S+N)/N, 1-kHz tone, 30% modulation:
1.8-30 MHz, <2 uV; 50-54, 144-146 MHz, <1 pV. Preamp off Preamp one Preamp two
1.0 MHz 4.1 pv N/A N/A
3.8 MHz 1.4 pv 0.6 pv 0.5 pv
50 MHz 1.9 v 0.8 pv 0.5 pv
120 MHz 1.1pv 0.6 pv N/A
144 MHz 0.7 uv 0.4 pv N/A
FM sensitivity, 12 dB SINAD: 28-30 MHz, <0.5 pV; For 12 dB SINAD:
50-54 MHz, <0.25 pV; 144-148 MHz, <0.18 pV. Preamp off Preamp one Preamp two
29 MHz 0.5 pv 0.2 pv 0.2 pv
52 MHz 0.7 uv 0.3 v 0.2 pv
146 MHz 0.3 pv 0.2 pv N/A
Blocking dynamic range: Not specified. Blocking dynamic range, 500 Hz filter:
Preamp off Preamp one Preamp two
3.5 MHz 123 dB 121 dB 115 dB
14 MHz 122 dB 120 dB 113 dB
50 MHz 125 dB 122 dB 116 dB
144 MHz 122 dB* 116 dB N/A
Two-tone, third-order IMD dynamic range: Not specified. Two-tone, third-order IMD dynamic range, 500 Hz filter:
Preamp off Preamp one Preamp two
3.5 MHz 99 dB 97 dB 96 dB
14 MHz 99 dB 97 dB 92 dB
50 MHz 97dB 88 dB 96 dB
144 MHz 89 dB* 93 dB N/A
Third-order intercept: Not specified. Preamp off Preamp one Preamp two
3.5 MHz +17 dBm +5.1dBm -4.5 dBm
14 MHz +14 dBm +4.2 dBm -7.3dBm
50 MHz +21 dBm —-5.0 dBm -0.3dBm
144 MHz —2.8 dBm —-2.4 dBm N/A

Second-order intercept: Not specified. Preamp off, +60 dBm; preamp one, +60 dBm; preamp two, +47 dBm.

0 0
Reference Level: 0 dB PEP Reference Level: 0 dB PEP

-10 -10

-20 -20

-30 -30

—40 —40

—50 -50

- Mm Wg || o ! I
ot Fhl mjnﬂ.m ol ] JHM
-80 -80

-10 -8 -6 -4 -2 0 2 4 6 8 10 10 -8 -6 -4 -2 0 2 4 6 8 10

Frequency Offset (kHz) Frequency Offset (kHz)

Figure 2— Worst-case spectral display of
the IC-746 transmitter during two-tone
intermodulation distortion (IMD) testing on
VHF. The worst-case third-order product is
approximately 22 dB below PEP output,
and the worst-case fifth-order product is
approximately 36 dB down. The
transmitter was being operated at 100 W
output at 144.200 MHz.

Figure 3— CW keying waveform for the
IC-746 showing the first two dits in semi-
break-in mode. The equivalent keying
speed is 60 WPM. The upper trace is the
actual key closure; the lower trace is the
RF envelope. Horizontal divisions are 10
ms. The transmitter is being operated at
100 W output at 14.2 MHz. Note that the
first dit is slightly shortened. Full-break-in
operation (QSK) results in a nearly
identical shape for the first dit, with slight
shortening indicated on subsequent dits.
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Figure 1—Worst-case spectral display of
the 1C-746 transmitter during two-tone
intermodulation distortion (IMD) testing on
HF. The worst-case third-order product is
approximately 23 db below PEP output,
and the worst-case fifth-order product is
approximately 37 dB down. The
transmitter was being operated at 100 W
output at 28.350 MHz.



Manufacturer’s Claimed Specifications Measured in the ARRL Lab
FM adjacent channel rejection: Not specified. 20 kHz channel spacing, both preamps on: 29 MHz, 60 dB;
52 MHz, 72 dB; 146 MHz, 71 dB.
FM two-tone, third-order IMD dynamic range: Not specified. 20 kHz channel spacing, both preamps on: 29 MHz, 64 dB*;
52 MHz, 72 dB*; 146 MHz, 71 dB*. 10 MHz channel spacing,
preamp on: 146 MHz, 82 dB.
S-meter sensitivity: Not specified. S9 signal at 14.2 MHz: preamp off, 78 uV; preamp one, 24 pV;
preamp two, 7.0 pV; 50 MHz, preamp off, 143 uV; preamp one, 28 uV;
preamp two, 14 uV; 144 MHz, preamp off, 32 pV; preamp on, 10 pV.
Squelch sensitivity: SSB, CW, RTTY, <5.6 pV; FM, <1 pV. At threshold, preamp on: SSB, N/A; FM, 29 MHz, 0.1 pV;
52 MHz, 0.1 uV; 146 MHz, 0.1 pV.
Receiver audio output: 2 W into 8 Q (THD not specified). 2.3 W at 10% THD into 8 Q.
IF/audio response: Not specified. Range at —6dB points, (bandwidth):
CW-N (500 Hz filter): 320-848 Hz (528 Hz); CW-W: 284-2589 Hz (2300 Hz);
USB-W: 297-2549 Hz (2252 Hz); LSB-W: 283-2587 Hz (2304 Hz);
AM: 83-2889 Hz (2806 Hz).

Spurious and image rejection: HF and 50 MHz, First IF rejection, 14 MHz, 100 dB; 50 MHz, 75 dB; 144 MHz, 72 dB;
(except IF rejection on 50 MHz): 70 dB; 144 MHz, 60 dB. image rejection, 14 MHz, 120 dB; 50 MHz, 117 dB; 144 MHz, 90 dB.
Transmitter Transmitter Dynamic Testing
Power output: HF, 50 and 144 MHz: SSB, CW, FM, HF: CW, SSB, FM, typically 115 W high, 1.5 W low; AM, typically 43 W high,
100 W (high), 5 W (low); AM, 40 W (high), 5 W (low). 2 W low; 50 MHz: CW, SSB, FM, typically 105 W high, 1.7 W low; AM,

typically 40 W high, 2.4 W low; 144 MHz: CW, SSB, FM, typically 95 W high,
1.2 W low; AM, typically 42 W high, 1.7 W low.

Spurious-signal and harmonic suppression: 250 dB HF, 58 dB; 50 MHz, 64 dB; 144 MHz, 73 dB. Meets FCC requirements for
on HF, 260 dB on VHF. spectral purity for equipment in its power output class and frequency range.
SSB carrier suppression: 240 dB. 44 dB or greater.
Undesired sideband suppression: =55 dB. 70 dB or greater. Expanded Product Review Report Available
ird- i i i i . i The ARRL Laboratory offers a detailed test
Th'l‘rgt(;r;eecriflir;tgrmodulatlon distortion (IMD) products: See Figures 1 and 2. result report on the ICOM IC-746 that gives in-
. o depth, technical data on the transceiver’s per-
CW keyer speed range: Not specified. 6to 67 WPM. formance, outlines our test methods, and
CW keying characteristics: Not specified. See Figure 3. helps you to interpret the numbers and charts.
. . . . The report even includes a summary of how
Transmit-receive turp-around time (PTT release to S9 signal, 21 ms. the radio stacks up with similar, previously
50% audio output): Not specified. tested units. Request the /C-746 Test Result
Receive-transmit turn-around time (tx delay): Not specified. SSB, 8 ms; FM, 36 ms. Unit is Report from the ARRL Technical Department,
suitable for use on AMTOR. 860-594-0278; e-mail mlevesque@arrl.org .
. . - . . It's $7.50 for members and $12.50 for non-
Composite transmitted noise: Not specified. See Figures 4 and 5. members, postpaid.

Size (height, width, depth): 4.7x11.3x12.5 inches; weight, 19.6 pounds.
Note: Unless otherwise noted, all dynamic range measurements are taken at the ARRL Lab standard spacing of 20 kHz.
*Measurement was noise-limited at the value indicated.

tSensitivity no better than —115 dBm between 57 and 60 MHz.

TfSee text.

Third-order intercept points were determined using S5 reference.

Filter Options a display that shows which filter bandwidthtry it in the VHF station as well as on HF
The IC-746 accepts two optional filtersis selected for the 9-MHz IF and which isafter we moved it to one of those positions.
in the 9-MHz IF and one optional filter in selected for the 455 kHz IF. Pressing the This Field Day operation highlighted
the 455-kHz IF. These include 250, 350FILTER button again toggles between theone important aspect of the radio—it is
and 500 Hz CW and data-mode filters anevide and narrow selection, and you can ussimple to operate! The front panel doesn’t
1.9 and 2.8 kHz SSB filters for the first IF,those wonderful function keys to changelook intimidating, and—as we’ve noted
and 250 and 500 Hz CW and data-mode angbur choices. Be sure you check each operlready—you can make use of many of the
1.8, 2.8, and 3.3 kHz SSB filters for theating mode, and choose the appropriate filradio’s features without reading the
second IF, for a total of 10 different op-ters for the wide and narrow filter positionmanual. Opening the manual does help,

tional filters! We installed one 500-Hz CWin each. however, when it comes to some of those
filter in each. The actual installation takes ) ) more subtle controls. For example, you can
only a few minutes, and is quite simpleSome Operating Impressions turn off the AGC by holding in the button

Just remove the bottom cover, locate the |usedthe IC-746 duringthe ARRL Junefor two seconds. A quick press simply
appropriate socket, and pop in the filterVHF Contest on 6 and 2 meters. It was greaiggles between fast and slow AGC attack.
Before you can actually use your new filteffun to operate all modes on those band¥ou might miss the fact that you can con-
though, you must go into the SET menu anduring the contest. While my compromisetrol the CW sidetone level or select the
tell the radio which filter or filters you've antennas and low elevation didn’t provideopposite sideband for CW operation (CW
installed. (I accidentally changed that setan abundance of signals, there were stilteverse) by holding in that mode button.
ting while dialing through the menus, andyuite a few stations to work. This radio is a pleasure to operate on
then had to remove the bottom cover justto Two reviewers had '746s going during CW. Some operators noted that if you send
see which filters we had installed.) Field Day, and that event provided somdaster than about 30 WPM in QSK mode,
Pressing theFILTER button turns the pretty crowded band conditions. At a clubhowever, the dits are slightly shortened.
NAR display icon on and off. Hold this Field Day station, the radio drew quite aThis made the keying sound a bit “choppy”
button in for two seconds and you will seerowd, with plenty of operators willing to at very high speeds. This does not occur in
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DX. If you are having difficulty breaking

-60
_mw - e L through the pile-up, simply store the fre-
vertal Scajerdoerte | 70| Verical Scale:dBciHz | quency in the scratch pad by hitting the
80 80 MP-w (memory pad write) button. The last
90 00 5 (or 10, if you change it in the setup menu)

frequencies with all operating conditions

—100:
are stored. This is a first-in, first-out buffer,

-100:

e ] so the oldest data will be deleted as you
*120«.% 120 L T use the scratch pad. When you are ready to
130 v a0 [N g go back and try that station again a little
o AR st i later, just hit thaup-r (memory pad read)
2 4 6 8 10 12 14 16 18 20 22 140 button to recall the frequency. You can step
Frequency Sweep: 2 to 22 kHz from Carrier 2 4 Fresquen?ySw:elgp: thgZZ:lk?-szrégCa]lﬁer 20 22 through the SCratCh pad memOrieS Wlth

successive presses of the-R button.

Figure 4—Worst-case tested spectral Figure 5—Worst-case tested spectral

display of the IC-746 transmitter output display of the IC-746 transmitter output Anomalies

during composite-noise testing on HF. during composite-noise testing on VHF.

Power output is 100 W at 14.020 MHz. Power output is 100 W at 144.020 MHz. We purchased two 1C-746s for our re-
The carrier, off the left edge of the plot, is  The carrier, off the left edge of the plot, is view and flipped a coin to determine which
not shown. The plot shows composite not shown. The plot shows composite would be our “product review” radio for
transmitted noise 2 to 22 kHz from the transmitted noise 2 to 22 kHz from the ARRL Lab data purposes. While measur-
carrier. carrier.

ing the receiver’'s dynamic range charac-
teristics, Test Engineer Mike Tracy,

. . . . . . KC1SX, encountered a notable perfor-
semi-break-in. We have seen similar shortdipole, and it had no trouble matching thaf,5ce anomaly. Typically, there’s only a

ening with other radios, so this is notuniquen 6 meters as well. In automatic mode ife\y dB difference between the high side
to the '746. We do wish the manufacturersetunes the network as you tune up anghq the low side of our two-tone, third-or-
would find a way around this, though! ~ down the band, and is able to reset thger |MD dynamic range measurements. We
The DSP noise reduction system workgroper match quickly when you return to geport the worse of the two. In our IC-746,
well. It even reduces some pulse-typdand that was used previously. however, the high side and low side dif-
noise. You can adjust the amount of noise On SSB, we received excellent reportgered by as much as 10 dB. The resulting
reduction that is applied via tir knob. on transmitted audio. Several operatorgyorst case” IMD dynamic range numbers
The auto notch filter also did a very effecdiked the ability to tailor the transmitted were in the vicinity of 80 dB.
tive job of eliminating carriers in SSB audio to their individual voice characteris- e repeated our receiver tests using our
mode. | could tune the 40-meter band inics or operating circumstances. You caRecond IC-746 and a third unit and con-
the evening and not be bothered by shoreasily dial up “contest” audio or “broad-c|uded that the original IC-746 was some-
wave broadcast heterodynes with ANF aceast” audio. how defective or possibly misaligned. Our
tive. There is no manual IF notch filter, The VOX circuit performed flawlessly second radio, very close in serial number
however, a feature many CW ops findand is easy to adjust using the menus. Thaquence to our review radio, performed
comes in handy. speech compressor is effective, too, Withconsiderably better and showed no evi-
The noise blanker did not seem as effecsut distorting the transmitted audio. dence ofthe imbalance we'd seen. The third
tive on pulse-type noise as other blankers FM operators will find a full array of ynit (borrowed from a local distributor)
we have used. One reviewer lamented thieatures designed for repeater operation also worked properly. So that we could re-
lack of any adjustment on the noise blankerl0, 6, and 2 meters. For US 2-meter repeatpbrt numbers we believe to be representa-
He also commented that it introduced itoperation, you can even set up a defauttve of the 1C-746, we have included the
own array of pops and snaps that sounde@peater offset feature to automatically sedynamic range measurements from our sec-
somewhat like static, apparently generatetéct the plus or minus shift according to theynd unit in Table 1.
by nearby activity. band plan. There is a tone encoder and de-
Another feature that was effective atcoder for repeaters that use CTCSS for aénd A Few Minor Complaints
eliminating some interference was the twircess. You can even let the radio detect the A few minor shortcomings deserve
passband tuningr(viN PBT). This control proper tone by listening to signals on thenention. Some of these items may be insig-
wasn't as effective at eliminating veryrepeater’sinput. The tone decoder will als@ificant to most operators and major issues
strong signals on a nearby frequency as wallow you to monitor a frequency, hearindfor others. For example, tivoDE keys and
might have hoped for, butwaseffective only those signals that include your sethe function keys are close together and
for signals that weren’t quite as strong asected “call” tone. These are becomingligned one row above the other. | fre-
the desired signal. Depending on whicrstandard features on the FM-only radios, squently looked at 80DE key, read it as a
other menu items are displayed, you mait is nice to see them built in to the '746. Itlabel, and hit the button above that label.
have to hit themENU button one or more only took a few minutes to program severathat means | was really hitting the function
times to get back to the main display, wheref the memories with the data for my favorkey instead, so the resulting radio reaction
the display section that shows the setting dfie repeaters. The memories store thearied depending on the menu condition at
the pass band tuning appears. (The controfgoper offset, CTCSS tones, and other opthe moment. Other reviewers also com-
are effective at all times—you just may noterating parameters. mented on this problem.
see the graphic all the time.) RTTY operators will enjoy true FSK ~ The minimum tuning range seems too
The built-in antenna tuner was able taperation as well as the ability to selecfast for some tastes. On RTTY and CW you
optimize the impedance match for anynarrow filters atthe touch of a button. Menwan slow it down to one-quarter the normal
near-resonant antenna | tried with it, mainsettings allow you to control many impor-rate, and that seems better on those modes.
taining a low SWR well beyond the normaltant RTTY parameters. Pressing and holdFhe tuning stepTs) button allows you to
bandwidth of my antennas. In addition, iting the RTTY mode button selects the retune the kilohertz digit for even faster excur-
was able to match several makeshift anterverse mode, in case you want to work &ions up and down the band, though, and that
nas on 6 meters. | used my 2-meter beam atation that is transmitting “upside down."is nice.
6 during the VHF contest and made a num- The scratch pad memories are really VHF operators may have a complaint
ber of contacts. | also tried my 40-metehandy during contest operating or chasinghen they try to work cross-mode contacts,
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because the CW signal will be offset fromlIf you’'ve always wanted more than an FMassistance with this review.
the phone signal by about 800 Hz. Thisbhox on that band, this radio gives it to you, Manufacturer ICOM America, 2380
means an inconvenient retuning betweemlong with a very nice HF rig. It won’t cost116th Ave NE, Bellevue, WA 98004; tel

transmit and receive modes. you the price of aextraHF rig to add it, 425-454-8155; fax 425-454-1508itp://
) either. www.icomamerica.com Manufacturer’'s
Conclusion I would like to thank Rick Lindquist, suggested list price: $2280, UT-102 voice

The number of features ICOM hasN1RL; Emil Pocock, W3EP; Joe Bottiglieri,synthesizer unit, $74; optional IF filters,
packed into the IC-746 is amazing. TheAA1GW; plus Mike Tracy, KC1SX, and Ed $105-$249; CR-282 high-stability crystal
inclusion of the 2-meter band is a real plusHare, W1RFI, of the ARRL Lab, for their unit, $168.

Ten-Tec T-Kit Model 1340 Transceiver Kit

Reviewed By Dan Miller, K3UFG
Educational Activities Correspondent

It's been many years since the days of
Heathkit, Eico, WRL, and Knight Kit. Most
present-day hams haven't experienced the
indescribable pleasure of communicating
with equipment they’ve actually assembled
themselves! While kit building was once
very popular, in recent years smaller out-
fits like Oak Hills Research, Small Wonder
Labs, Wilderness Radio, EMTECH, A&A
and a handful of others cater to a relatively
small number of hams, primarily members
of the QRP community, who still enjoy
“rolling their own.”

A couple of years ago, Ten-Tec
launched its T-Kit line. Offerings now in-
clude mobile FM transceivers for 6, 2 and
1'/4 meters, 6 and 2-meter transverters,
some SWL and ham band receivers, and ar
assortment of station accessories. Re-
cently, the company returned to its QRP kit
roots (remember the Power Mite PM1 and
PM2 of the late 1960s?) by introducing a
line of low power CW transceivers. The

1320, 1330, and 1340 cover any 50 kHz of
the CW section of the 20, 30, or 40-meteg€iver, and a glossary of terms and abbré@he holes where component leads pass

bands respectively with an output power o¥iations. In addition, you’ll find lists of the through the board are plated through. Plat-
about 3 W. Earlier plans to include a verincluded parts and components, requirethg through simply connects the circuit
sion for 80 meters have been shelved. THand optional tools and test equipment, &aces on the top and bottom side of the
receiver is a single conversion superhet argection on modifications, and tips on alignboard. Without through plating, some com-
features include RIT, QSK, ALC, and ament, operation, gnd troubleshootlrjg: ponent leads must be soldered on both the
4-pole crystal filter. Priced under $100, An important first step when building trace sideand the component side. Very
they are proving to be very popular. Weany kit is to go through the parts list anckarly versions of this kit included a circuit
purchased the 1340 to see what the excité0rt out all the materials and componentgoard that was not plated through. This led

ment was all about. Be sure to check any includddKit Tech- to some challenging soldering in areas al-
. nical Bulletins These single page addenready crowded with installed components.
A Little Help Please! dum sheets may explain any variationsa|| currently available 1300 series kits now

| haven't attempted to build anything in There are lots of parts in this kit, so be surgycjude a plated through board.
quite some time, so | asked my RussiafP keep things well organized to make them The ynit's jacks, knobs, cabinet parts,
friend, Oleg Ashmarov, BTF (formerly ~€asytolocate duringassembly. The kituseghq the power switch are included, al-
UQ2GTF), to help out. At half my age, hejust one double-sided circuit board. It'sthough the builder supplies RCA plugs for
has the necessary dexterity for windingﬁ"k'screen?d with white lettering and outhe dc power connections and CW key. The
coils and soldering small components, anines to indicate the parts numbers and logyality of the parts and components that
sharper vision for identifying parts andcations of the board-mounted componentsyake up this kit are quite good. The slightly

reading fine print. He has had little oppor- textured satin black cabinet, the silk-
tunity for any ham equipment constructior] screened white lettering and scales on the
since he came here from Latvia five yearp BOTTOM LINE front and back panels, and the grooved
ago and was thrilled at the chance to ggt  TheTen-Tec T-Kit1340 QRPtrans- | black plastic knobs give the finished unit a
back into building. ceiver is attractively priced, rugged, [ yery professional look.

We began our project by reading @and simple to operate. Its well-written After making sure we had a low-watt-

through theReferencsection of the 1340's ibnusitkrjl’J’Cg(s)Qemglr;/uglrc?cneddl:tr?tp;ﬁtss-yt%lijs: age soldering pencil, a good regulated 12-
msticton manul, T nclodes  shork. . ) RSS20V dc power supply (ated st 3 4 o
4 p P ydl yt P Id ) anyone with a moderate amount of kit- '9 f)’ qli 4 the hand wi : ded
QRP operating, a description and block p ijino"exnerience. coax feed line, and the hand tools neede
diagram of the various stages of the trang for assembly, we started gathering test
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Table 2
Ten-Tec 1340
Manufacturer’s Claimed Specifications

Frequency coverage: Receive and transmit,
any 50 kHz between 7-7.15 MHz.

Power requirement: Receive, 35 mA (no signal);
transmit, 800 mA (max output).

Modes of operation: CW.

Receiver

CW sensitivity, bandwidth not specified, 10 dB S/N: <0.25 pV.
Blocking dynamic range: Not specified.

Two-tone, third-order IMD dynamic range: Not specified.
Third-order intercept: Not specified.

Receiver audio output: 300 mW into 4 Q, distortion not specified.

IF/audio response: Not specified.
Spurious and image rejection: Not specified.

Transmitter
Power output: CW, 3 W typical.
Spurious-signal and harmonic suppression: Not specified.

CW keying characteristics: Not specified.

Measured in the ARRL Lab
As specified.

Receive, 32 mA; transmit, 840 mA. Tested at 13.8 V.

As specified.

Receiver Dynamic Testing
Minimum discernible signal (noise floor): —123 dBm.
Blocking dynamic range: 108 dB.
Two-tone, third-order IMD dynamic range: 75 dB
—10.1 dBm.
856 mW at 10% THD into 4 Q.
Range at —6dB points, (bandwidth): CW: 598-1237 Hz (639 Hz).
First IF rejection, 79 dB; image rejection, 130 dB.

Transmitter Dynamic Testing
Typically 4 W.

47 dB. Meets FCC requirements for spectral purity for
equipment in its power output class and frequency range.

See Figure 6.

Composite transmitted noise: Not specified. See Figure 7.
Size (height, width, depth): 2.8x6.0x6.0 inches; weight, 2.3 pounds.
Note: Unless otherwise noted, all dynamic range measurements are taken at the ARRL Lab standard spacing of 20 kHz.

Third-order intercept points were determined using MDS reference.

equipment. My Radio Shack VTVM (built
from a kit many years ago) would be fing
for the dc voltage measurements. M
Kenwood TS-450S HF transceiver would
be perfect for receiving and generating teq
signals. A borrowed Oak Hills Researc
WM-1 QRP wattmeter for power output
testing rounded off the list. We were read
to begin.

70| Reference Level: - 60 dBc/Hz
- Vertical Scale: dBc/Hz |

-100

-110

120

Hitting the Books

The Assemblysection of the 1340’s
manual (and most of the other T-Kit manu
als as well) includes instructions for testing
most of the stages of the unit as construgigure 6—Keying waveform for the Ten-Tec
tion progresses. This can greatly simplify1340 showing the first two dits. The
troubleshooting and provides reassurancsuivalent keying speed is 60 WPM. The
to novice builders that they're on the rightpper trace is the actual key closure; the
track. Experienced builders may prefer tdoiagirot;gc:rés fgemiFTeh”eV?r';’rﬁ’;’hq'i't't%'r'Zigma'
Sk'.p these steps, as some temporary 'nSt%ﬂéing operated at 4'W output at 7.020 MHz.
lation .and subse_quent remov.al of parts is graph. This level of composite noise is lower
sometimes required. We decided to make o than any transmitter that has been previously
these tests, and added solder wick and\aew of this kit elsewhere, by Chuck Adamstested in the ARRL Lab. The transceiver is
desoldering bulb to the tool complement. K5FO, noted these shortcomings in the origibeing operated at 4 W PEP at 7.020 MHz.

TheKit Manual Supplemens a addition nal documentation. Thanks to Chuck and to
to the documentation and proved to be verpan F. Onley, KAZRA, who was responsible
beneficial. One side of this %17-inch for the original manual’s text and design, fotional information provided, this project
worksheet gives a complete schematic, th@day’s improvements.£&d.) should be within the capabilities of just
other shows the component location dia- |would consider the 1340 to be an interabout anyone with even a moderate amount
grams (duplicates of those in the manual) fomediate-level kit. With the installation of of kit-building experience. True first-tim-
each of the seven phases of circuit board ag816 components on the circuit board alonesrs may want to consider cutting their teeth
sembly. Using this supplement eliminates théhe winding of five toroidal coils, and sev-on one of Ten-Tec's easier and less-expen-
need for turning the manual’'s pages back teral situations where soldering in fairlysive accessory or receiver kits, or relying on
those diagrams during the assembly processlose quarters is required, the novicehe assistance of an experienced “Elmer.”
Although the original manual provides schebuilder may find this kit a bit challenging. .
matics for each of the subsections, it does ndthe instruction manual is excellent, how-Let's Get it Together
include a single page schematic of the comever. With the manual’s well-organized sec- Assembly of the transceiver is broken
pleted unit. This could come in very handy iftions, very good diagrams, step-by-stepip into eight phases. Here are some of the
any troubleshooting were required. (A recheckbox format, and the extensive addihighlights and our observations.
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Figure 7—Spectral display of the Ten-Tec
1340 transmitter output during composite-
noise testing. The carrier, off the left edge of
the plot, is not shown. This plot shows com-
posite transmitted noise 2 to 22 kHz from the
carrier. Note that the only noise on this plot is
the two small “pips” near the left edge of the
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Phase 1—Assembly of Keying and D@nd wind neatly or you'll come up short. start to finish, was nine hours. The com-
Input Circuitry, went without a hitch. Us- Phase 8—Final Assembly and Alignpleted radio is very simple to operate, with
ing jumper leads to make connections tanent In this section, the final transistorjust an on-off switch, a volume control, the
our 12 V supply, simple voltage readingsand heatsink assembly is attached to thmain tuning knob, and an RIT control. A
taken with the VTVM verified that this circuit board, the board is mounted in theop mounted speaker delivers more than
stage was okay. cabinet, and connections are made to thenough audio for most operating conditions

Phase 2—4.00 - 3.85 MHz VFO Circuit jacks, controls, and speaker. Since most @nd a'/s-inch stereo jack on the front panel
In the final assembly steps of this sectiothe necessary alignment of each of this included for headphones. The cabinetis
the actual tunable range of the transceivdransceiver’s previously completed stageextremely sturdy, bringing the weight of
is set. Using my TS-450 as the test receivavas made during the earlier “progresshe completed unit up to just over a some-
for the generated signal, the initial VFOtests,” only checking for proper RF outputwhat hefty 33 ounces. While this certainly
range before adjustment was determined tand centering of the RIT control for thedoes add to its ruggedness, | can almost
be 3975 to 3905 kHz. A chart in the manuatero offset position was required. To maxihear the backpacking QRP buffs moaning.
indicated that this would result in operat-mize the RF output power, the spacinggéCome on campers, it's not so bad, just skip
ing frequency range of about 7025 to 709%etween turns in the output filter coilsthe extra quart of water... just kidding, of
kHz. Adjustments in the number of turns ofwound during Phase 7 above) are slightlgourse.) Backpackers have been known to
the spacing between turns on a toroig¢ompressed while observing the outpudrill holes in their toothbrush handles to
wound during this phase will allow the unitpower on a wattmeter. Using a supply voltsave a few fractions of a gram.
to cover any 50 kHz section of the 40-meteage of 13.8 V, we ended up with 4 W of RF.  The rear panel supports four connectors.
CW band (the usable limit later proved to Individual owners may wantto considerAn SO-239 antenna connector and three
be closer to 70 kHz). Since this range, covsome minor modifications (a long-time tra-RCA phono jacks; one for the CW key, one
ering the Advanced and General CW seddition among kit builders is to tailor the for powerinput (12-15V dc) and a dc output
tions and the 7.040 QRP CW calling fre-<completed unit to their own preferences)jack for running external accessories, such
guency, seemed to be perfect for our need¥he Modifications section of the manual as an outboard CW keyer or logbook light.
no adjustments were necessary! recommends building and aligning the .

Phase 3—Transmit Mixer and 7 MHztransceiver as described in the manual firs©n the Air
Filter Circuit, Phase 4—1 MHz Receivertesting the unit for proper operation, and My first QSO with this radio is certainly
IF Stages, and Phase 5—Receiver BFO anthen making any desired changes. This isvorth mentioning. The signal reports, both
Audio Amplifier Stagesll went according an excellent suggestion. ways, were good—559—for a contact to
to the book. Progress tests using the power Here are some of my thoughts: | wouldWS3C, Mike Sullivan, in Thomasville, Penn-
supply, a short length of wire for an an-prefer an alternative dc power connectionsylvania. Coincidentally, he too was using a
tenna, and my Kenwood HF transceiveperhaps one of the coaxial-types used oh340 with a G5RV antenna! This contact of
confirmed that everything was fine up toH-Ts and low-voltage consumer electronseveral hundred miles was music to my ears.
this point. The Phase 5 progress test ines equipment. The exposed contacts of a | also had the opportunity to use the ra-
cludes some preliminary receiver align-disconnected RCA phono plug could easilylio at W1AW'’s Field Day setup in a Con-
ment and peaking. short out a power supply or bridge a batterpecticut state park. The crowded band con-

Phase 6—Receiver Audio Preamp/Fil-hookup if they inadvertently come in con-ditions and the wide variety of weak and
ter and AGC When installing the capaci- tact with a metal object. With any connecstrong signals tended to overwhelm the
torsin this stage, we noted that the locatiotor type, fuse your power lead to protectnit’s AGC circuit somewhat, but all in all
of C43 was inadvertently left off the partsyour source and keep spares on hand.the little transceiver proved to be a capable
placement diagram in the manudi.is wouldinstall &/s-inch stereo jack for head- performer. In casual operation over a
shown in drawing 6 on th&it Manual phones and#s-inch mono jack for the key couple of hours, we easily added several
Supplementhowever. This completed the on the front panel. An LED power indicatordozen 40-meter QRP contacts to the logs,
receiver section of the radio. With somewould be a nice addition, and may save mesing a simple dipole strung about 15 feet
temporary hookups we were able to test thffom running down a battery if | acciden-above the ground. If you look carefully at
transmitter’s sidetone and do a bit of listentally left the power on overnight. The frontthe photo you may even see the scratches
ing on 40 meters. panel has a scale surrounding the main tuand scrapes our tough little unit now

Phase 7—Transmit Driver, RF Ampli-ing knob labeled 0-10. Ten-Tec provides @roudly wears.
fier and Output Filter Here, longer wires table inthe manual for converting this scale Manufacturer: Ten-Tec Inc, 1185 Dolly
for winding the three final output filter coils reading to frequency. | intend to make ugParton Pkwy, Sevierville, TN 37862; tel 423-
would have made life easier. Ten-Tec proan adhesive-backed overlay to cover thé53-7172; fax 423-428-44831ttp://www.
vides one piece of #24 enameled wire to cugxisting scale which will show the operat-tentec.com; e-mail sales@tentec.com
into three equal lengths. Measure carefullyng frequency directly. Price: $95.

Our total assembly time for the kit, from
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