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TEN-TEC

This obsolete manual file is provided as a courtesy to you by Ten-Tec, Inc.

Ten-Tec's service department can repair and service virtually everything we have built going
back to our first transceivers in the late 1960's. It is our ability to continue offering service on
these rigs that has led to their re-sale value remaining high and has made a major contribution to

our legendary service reputation.

Printed and bound copies of all manuals are available for purchase through our service
department if you would prefer not to use this copy as your transceiver manual.

We can repair or service your Ten-Tec equipment at our facility in Sevierville, TN. We also offer
support via telephone for all products via during usual business hours of 8 a.m. to 5 p.m. USA
Eastern time, Monday through Friday. We have a large supply of parts for obsolete products.
Repairing a transceiver or amplifier yourself? Contact us for parts pricing information.

Service department direct line: (865) 428-0364
Ten-Tec office line: (865) 453-7172
Service department email: service@tentec.com
Address: 1185 Dolly Parton Parkway, Sevierville, TN 37862 USA

We have found it is most effective for us to help you troubleshoot or repair equipment with a
consultation via telephone rather than by email.

Suggested contact methods are:

Troubleshooting or repairing equipment — call (865) 428-0364
Other inquiries — call (865) 428-0364 or email service@tentec.com

THANK YOU AND 73 FROM ALL OF US AT TEN-TEC


mailto:service@tentec.com
mailto:service@tentec.com
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SECTION I

UNPACKING

Carefully remove your HERCULES from the packing carton and examine it for signs
of shipping damage. Sihould any damage be apparent, notify the delivering carrier or
dealer immediately, stating the full extent of the damage. Retain all damaged car-
tons. Liability for sihipping damage rests with the carrier.

It is recommended that you keep the shipping carton and fillers, especially the
transformer shipping plate. In the event that storage, moving or reshipment becomes
necessary, they come ia handy. Accessory hardware, etc. are packed with the HERCULES.
Make sure that you havz2 not overloocked anything.

The HERCULES is a full break-in, solid state kW linear amplifier. It features
a no tune, broadbanded design and covers amateur bands from 160-15 meters plus four
auxilliary band positions for future expansion.

The Model 444S power supprly contains a patented automatic line voltage correcting
circuit which prevents damage to the final transistors from incorrect line voltage.

- The 45 VDC, 24 ampere supply is housed in a utility type enclosure and is furnished
with interconnecting .cables long enough to allow the supply to sit under the operating
surface i1f desired. The supply is factory wired for 110 volts and requires a 15 to 20
AMP circuit. Modification instructions for 220 volts are in section II of this manual.

As you become morz familiar with your HERCULES, you will value the well thought
out design. From the clean, yet full-featured front panel to the six built-in pro-
tection circuits, we think you will find the HERCULES an outstanding, high performance
linear amplifier.

SPECIFICATIONS

BAND COVERAGE - 1.8-2.0, 3.5-4, 7.0-7.3, 14.0-14.35, 21.0-21.45 MHz and provision
for four user modified auxiliary bands. .

MAXIMUM POWER INPUT - CW: 1000 Watts; SSB: 1200 Watts PEP

DRIVING POWER REQUIRED - 50 watts typical.

DUTY CYCLE - SSB: Continuous voice modulation; CW/RTTY: 50% continuous (key down
not to exceed 5 minutes). Continuous carrier operation possible at re-

duced output.

THIRD ORDER DISTORTION - -30 dB from peak output at 1 kW input or 600 W. output, which-
ever comes first.
OUTPUT IMPEDANCE - 50 ohms unbalanced, maximum reflected power 75 watts. (SWR = 2.3
@ 500 W. output)
INPUT IMPEDANCE - 50 ohms unbalanced. Broad-band input reguires no tuning. (SWR less
than 2:1).

METER FUNCTIONS - 0-30A collector current continuously metered.

0-60V collector voltage
SWITCH SELECTED: 0-1000 watts forward power
0-100 watts reverse power

FRONT PANEL CONTROLS - POWER: OFF, ON
MODE: STANDBY, OPERATE
METER: VOLTS, FORWARD POWER, REVERSE POWER
BAND: REMOTE, 1.8, 3.5, 7.0, AUX-1, 14.0, AUX-2, 21.0,
AUX-3, AUX-4

STATUS INDICATORS - Over drive, control, over temperature, high SWR, over current/volt-
age, unbalance.

FINAL TRANSISTORS - CTC CD4792-4




POWER REQUIREMENTS - 105-125 VAC @ 20A MAX, 60 Hz.

210-250 VAC @ I0A MAX, 60 Hz.

CABINET SIZE/WT-AMPLIFIER - 5.8" x 16" x 15%' HWD 22 lbs.
PWR SUPPLY - 7.4" x 15.7" x 13%" HWD 50 lbs.
OPERATION

CONDENSED OPERATING INSTRUCTIONS

With only four controls on the front panel of the Model 444, operation is sim-
ple and logical. Following is the proper control sequence for tune-up.

INITIAL SETTINGS

POWER-OFF

MODE-STANDBY

METER~VOLTS

BAND-Desired band of operation or REMOTE if remote control cable is
connected to OMNI bandswitch.

TUNE~UP PROCEDURE (CW)

1.

2.

3.

4.
EXCITER

5.

6.

7.

8.

Power to ON. Meter lights should come on and power switch is illuminated
green. Internal band positioning mechanism may cycle. Voltmeter should
read 45-50 volts. :

BAND-Select desired band operation or insure that bandswitch is in REMOTE
if connected to OMNI. '

MODE to OPERATE-Mode switch should illuminate amber. ‘Joltmeter should
read 45-50 volts. Ammeter should read 0.

METER to FORWARD POWER.

Insure that exciter drive control is at minimum.
Place exciter in tune (LOCK) mode.

Increase drive from the exciter until DC AMMETER of Model 444 reads 24 amps.
or 600 W. forward power, whlchever comes first. Voltmeter should read approx-
imately 42-45 volts.

If exciter has a variable ALC threshold, adjust the ALC so that driver out-
put is limited at 24 amps. or 600 watts indicated on the Model 444.

SSB TUNE-UP FOR EXCITERS WITH VARIABLE ALC THRESHOLD

1.

9.

10.

Follow tune-up procedure for CW above. Steps 1 through 8.

Return exciter drive control to minimum and key excitecz in SSB mode. While
speaking normally into microphcne increase drive until normal ALC action is
obtained.

Tf the Model 444 occasionally trips out with an over drive or over current
indication, reduce the exciter DRIVE and ALC setting s_ightly to reduce
peaks.

SSB TUNE-UP FOR EXCITERS WITH NEGATIVE ALC INPUT

1.

2.

Connect the-ALC jack on the rear panel of the Model 444 to the ALC input of
the exciter.

Turn-ALC adjustment in the Model 444 completely clockwise.
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3. Follow tune-up procedure for CW steps 1 through 7.

8. Adjust-ALC control counter-clockwise until driver output is limited at 22.5
amps or 600 watts indicated on the Model 444. This adjustment may vary be-
tween bands necessitating a compromise setting.

NOTE: SSB operation with exciters which do not have either variable ALC or provision

for -ALC input is not recommended since high level drive peaks can cause re-
peated activation of the safety circuits in the Model 444.

FAULT STATUS INDICATORS

The Model 444 is equipped with six safety circuits which are designed to protect
the final amplifier transistors in the event of improper operation or a fault in the
transmitting system. When a fault condition is sensed, the amplifier automatically
removes itself from the operate mode and provides an indication of what condition
caused the safety to trip. Action should be taken to remove the fault from the sys-
tem before returning the amplifier to the operate mode. When resetting the mode
switch to "OPERATE" after a fault indication, move the switch SLOWLY from the stand-
by to the operate position. This gives the display time to reset and prevents re-
tripping of the breaker. Following is a description of each fault condition. If

breaker won't reset, turn POWER switch off and back om.

OVR DRV - OVERDRIVE

The overdrive safety sets a lower limit on the operating gain of the amplifier.
It continuously monitors gain by comparing drive power to the resulting output power
in a "LINEARITY DETECTOR". If drive power increases without a proportional increase
in output, the overdrive safety will trip the mode switch to standby and display an
OVR DRV fault indication.

The most common cause of an overdrive fault is attempting to operate with exciter
and amplifier bandswitches on different bands. If the amplifier bandswitch is set to
a band lower than the exciter, no output will be obtained due to the characteristics
of the selected low pass filter, and an overdrive fault will occur at less than 5 watts
drive. Similarly, if a defect in the amplifier such as a loose connector or defective
component causes a reduction in gain, an overdrive indication will occur at low drive
levels. i

To correct an cverdrive fault condition, insure that the bandswitch is properly
positioned, and/or reduce the drive power supplied by the exciter. It is best to 1li-
mit the exciter output to a lower level by reducing its ALC threshold. This will pre-
vent output spikes from tripping the overdrive safety.

CTL - CONTROL FAULT

This safety serses an ambiguous condition in the bandswitching control. If the
bandswitch is indexed to the remote mode and no positioning information is supplied
by an external switch a continuous control fault will be generated and the amplifier
will reject the operate mode. Also, a control fault is generated when switching be-
tween bands or when no low pass filter is installed for the selected band.

To correct a control fault condition, insure that the remote contrel cable is
properly connected to the OMNI if remote band selection is used, and attempt operation
only on those bands for which low pass filters are installed.

TMP - HIGH HEATSINK TEMPERATURE

A thermostat senses excessive temperature of the final transistor heat sink as-
sembly and locks the amplifier out of the operate mode until the heat sink cools. The
trip temperature is fixed at 75° ¢ and should only be reached during continuous car-
rier operation at high ambient temperatures or low efficiency operation caused by an-
tenna SWR.

To ﬁrevent re-occurance of a TMP fault, reduce power output and/or antenna SWR
for continuous carrier operation.

SWR - HIGH ANTENNA STANDING WAVE RATIO

The reverse power output of the internal SWR bridge is used to sense a reflected
power in excess of 75 watts. This eguates to an SWR of 2.3 to 1 at an output power of
500 watts.



To correct a SWR fault, lower the SWR presented to the amplifier by antenna sys-
tem adjustments or reduce output power to keep reverse power below 75 watts.

I/V - EXCESSIVE COLLECTOR CURRENT OR VOLTAGE

Maximum collector current is factory set at 28A by an adjustment in the power
supply. The over-voltage trip point is fixed at approximately 56 volts.

Excessive current can be caused by too much drive or by antenna SWR. High col-
lector voltage may be caused by loss of regulation in the power supply or by an ac
line voltage above 125 or 250 volts.

BAL ~ AMPLIFIER BALANCE

The Model 444 linear contains two separate push-pull power amplifiers. The out-
puts of these amplifiers are combined in a hybrid combiner. To keep efficiency high
and dissipation in the combiner low, the amplifier outputs must be equal. Combiner
imbalance is detected by a diode network and locks the amplifier out of the operate
mode.

A balance fault indicates a problem inside the Model 444 itself and must be cor-
rected by trouble shooting and repair.

DETAILED OPERATING INSTRUCTIONS

CONNECTIONS FOR QSK OPERATION WITH TEN-TEC OMNI TRANSCEIVER

The Model 444 Linear Amplifier is designed to operate with TEN-TEC transceivers
in a "QSK" or fast break-in mode. Refer to Figure 1 for rear panel connections to an

OMNI transceiver.

Use the 12 pin remotes cable supplied to connect the linear "CONTROL" connector
to the OMNI "LINEAR" connector. The ends of this cable are interchanagable.

Use the RG-58 AU jumper supplied to connect the OMNI "ANTENNA" connector to the
the amplifier "TRANSCEIVER" connector.

Use the RG-174 jumper supplied to connect the amplifier "RECEIVER" connector to
the "RECEIVE ANTENNA" connector of the OMNI transceiver. Place the RECEIVE/TRANSCEIVE
switch on the OMNI rear panel to the "RECEIVE" position.

Check to be sure that the factory installed shorting plug is in the "RELAY" jack
on the amplifier rear panel. .

Connect the station antenna to the "ANTENNA" connector on the amplifier.

Use the 9 conductor power cable supplied to connect the amplifiér and power supply
“POWER" connectors. This cable has a different connector at each end and will only plug

in one way.

Connect all equipment grounding lugs together with "14 or larger wire or braid (the
power supply ground wire is supplied). Connect the station ground to the amplifier.

The 115/230 VAC input cord has a standard 115V, 15 ampere connector installed at
the factory. Foxr operation from a 230V source, see page 1-10.

OSK OPERATION WITH TEN-TEC 540/544 or 580 TRANSCEIVERS - (Refer to Figure 2 or 3.)

The QSK hookup for the TEN-TEC 540/544 or 580 is the same as for the OMNI except
that a control cable must be fabricated by the user. The control cable consists of a
single length of RG174/U or similar coax connected as shown between the linear "CONTROL"
connector and the transceiver accessories connector. This fabricated control cable
carries the transceiver "T" voltage to the linear but does not carry any bandswitch
information. Consequently, the band of operation must be selected manually at the

front panel of the Model 444.




SNOILLOANNOD INWO/SHTADYHAH — T AINOIA

YIMASNYYL INWO

J3L-N3L

(¢ )
f n/hLioy ¥yO /Y859y ]
A1dS Y™d
4 A Shhh ol
=\ J |
‘ )mssow h YRNILNY
~ I arnaid9 woriLs al
29908 NOILYLS QL "oeY ¥
— : i / gk}v 0lpBso%
B h 9N7d  9NIL¥OHS
N
U V]| o3 e
\_/
>~ ) . 2 aNe9 3A1393
LAY d I N7 an9g ATYLNaD yana73y LNy
© |
SNV YL 41‘ j AYS
A/
Y ‘
»u.éAQ E ¥imag
23Y
A .
N— )
ves9y ﬁ Yam336 NYBL
. y, \
Y31 4174 hhh s3T1nJd3H



RG/74/u OR RG5RA/UL

\
-
HERCULES Y44y .
( ,;nzmnm:\mn,J RG 58 AU
C N
_ POWER _ _bzﬂ
J 34003 T/R__REC REC
Q o, 2 (=]
PARK
CONTROL ]
Fﬂu@mmnm_fmv re) RGI74/U ACC. ¥ O
GND ALC 2 lod O
RELAY 1 (G—
SHORTING
PLUG J
RG58 A/u TEN-TEC  540/544
OR RG %/U B80bb5
To STATION TN "
TO STATIO TO yyys
ANTENNA GROUND PRSPy
© FIGURE 2~ HERCULES/540-544 CONNECTIONS

OO R,
{?




NHhll9Y

| SNOILOANNOD VITIdd/STTADYAH — € HEADTJ
—
\ N
( N/Y 859y so A/htiod J
= REL aNna¥9 YNNILNY
S hhn NOILE LS oL NOILYIS oL
N on1d nie9y ¥yo
( ) 59908 INILYOHS Oly3S 93
—
ﬁ.l. A_ _V .;&Comu ) | VCREL
- 4 HTéMa am Q
3 aN9 AIM3II3Y
LAY [m] g
y(\ru. IL oy O TQYINOD u«Qam©
‘924
Y
\. -
: 1130 J3L-wFL L
| ( U
nep59Y . 330135 NUYL y
hhh  S310J¥3IH

bR % 3




PY. NO. 72020

viL |

—
===10xrmn

Bk |-

HERCULES 444 AMPLIFIER ANY  TRANSCEIVER
-
4x)zwnm_<an RG58A/U ﬁ ANTENNA GROUNDS ON
Am , vv TRANSM T
HOLDS BITWEEN
POWER CW CNARACTERS
S AIRE L
)xﬂunoxk.ﬂ Ex am\ R mS L N EXTERNAL
@ Orn::\n CONTROL A . TR
ﬂ
rul . . J \ \ )
6/74/U OR RG58A/NU
oRRG S| sm( I
GND —
L — B0Lb5
a»ozwmnuro.. Re 174/ oR RGS5BA /U )
/
A
TO 4445
PWR SPLY

! FIGURE 4 — HERCULES/OTHER TRANSCEIVERS CONNECTIONS



“

A NOTE ON QSK OPERATION

When connected in the QSK configuration, the receiver antenna connection is made
through the built-in T/R switch in the Model 444. 1In order for this connection to be
made, the Model 444 power switch must be turned on to supply power to the T/R switch
circuitry. Consequently, the linear power switch must be on to use the station re-
ceiver. If the operator does not wish to have the linear on even in the standby mode,
the RECEIVE/TRANSCEIVE switch on the transceiver rear panel may be set to the "TRANS-
CEIVE" position, returning the receiver input to its normal connection inside the
transceiver.

NON-QSK OPERATION WITH ANY TRANSCEIVER

For NON-QSK operation with any transceiver, the Model 444 is controlled via the
RLY connector. This connector must be grounded during transmit, open during receive.
The RLY line presents an open circuit voltage of approximately +20 volts DC and a
short circuit current of approximately 150 mA. Most transceivers have an extra relay
contact provided for control of linear amplifiers. This spare contact should be wired
to provide a closure to ground during transmit for proper control of the RLY line.

Refer to Figure 4 for rear panel connections.

When the Model 444 is controlled in this way via the RLY line, the amplifier
bypass relays cycle each time the transceiver switches between transmit and receive
(when the 444 is in the OPERATE mode). During receive (or in STANDBY mode) the an-
tenna is bypassed through the amplifier to the transceiver. For CW operation, the
exciter control relay should hold in between transmitted characters, returning to
receive only after long pauses to prevent excessive wear of the bypass relays in the
Model 444. '

OUT OF BAND OPERATION

The Model 444 is designed to operate only within the following frequency bands:

BANDSWITCH FREQUENCY RANGE
1.8 (160 meters) 1.8 - 2.0 MHz
3.5 (80 meters) 3.5 - 4.0 MHz
7.0 (40 meters) 7.0 - 7.3 MHz
14.0 (20 meters) 14.0-14.35 MHz
21.0 (15 meters) 21.0-21.450 MHz

Operation outside the frequency range which has been selected by the band-switch
may result in illegal spurious radiation. The Model 444 should not be used on non-
amateur band frequencies unless an accurate spectral analysis can be performed on the

transmitted signal to determine spurious responses. It cannot be over-stressed that
the amplifier and exciter band-switches must be set to the same band to prevent ex-
cessive and illegal spurious radiation. If the amplifier is remotely controlled by

an OMNI transceiver, the proper band is selected automatically. If the amplifier
band is being selected manually, however, the bandswitch position should be double
checked each time the amplifier is placed into operation.

Also, when operating the exciter "BARE FOOT" (through the amplifier bypass with
the mode switch in standby), the amplifier and exciter bandswitches should be on the
same band. Again this is accomplished automatically if the amplifier is remotely con-
trolled by an OMNI transceiver and the amplifier power switch is on. Otherwise, the
operator should turn the amplifier power switch on momentarily to bring the amplifier
to the same band as the OMNI, or select the proper band manually (with the amplifier
power switch on) when remote bandswitch control is not being used.

OUT OF BAND PROTECTION

The Model 444 is prevented from operating on any fregquency higher than the se-
lected band by a fault condition detected by the overdrive safety.

The overdrive safety is basically a "linearity detector", i.e., its function is
to insure that the amplifier output is an accurately amplified replica of the input
drive.

If the inpuat drive is on a frequency above the selected band, the amplifier out-
put power is low due to the characteristics of the internal low pass filter. This
reduction in power output is interpreted in the overdrive circuitry as a lcss of
linearity, resulting in a OVR DRV fault indication. The amplifier automatically




removes itself from the OPERATE mode, preventing a further increase in drive power
from damaging the final transistors. When the driver frequency is more than about
20% higher than the selected band, the maximum output power obtainable is approxi-
mately one watt. Under these conditions the overdrive safety will trip at less than
five watts drive, limiting final transistor input power to a very low level.

AUXILIARY BANDS

The Model 444 amplifier has been designed with provisions for four additional
frequency ranges which can be added by the amateur. These provisions were made to
allow operation on additional amateur bands which may be available in the future.

ALIGNMENT AND SERVICE

AMPLIFIER DISASSEMBLY

REMOVAL OF TOP - Remove the upper two of the four screws located on each side of the
amplifier. Slide top back and out from under rear lip of extruded
aluminum frame. '

REMOVAL OF BOTTOM - Remove the lower two of the four screws on each side. Loosen,
by two turns, two counterbored screws securing extruded aluminum
frame. Slide bottom cover back and out from under lip of alu-
minum frame.

REMOVAL OF AMPLIFIER MODULE - Remove the RF compartment cover plate. Disconnect all
cables from the amplifier module which are accessable
from the top. Note the location of all cables for re-
assembly. Remove four pan-head belts and nuts which

secure the rear fan and finger guard to the rear panel.

The lower nuts are accessible through cut-outs in the
chassis bottom. Remove four pan-head bolts from the
chassis bottom which secure the heatsink assembly.
Disconnect all remaining cables and 1ift the amplifier
module out of the chassis..

POWER SUPPLY ASSEMBLY

INSTALLATION OF POWER TRANSFORMER

Remove the four transformer mounting bolts, nuts and washers from the shipping
plate mounted to the transformer bottom. Retain the small plate in the event re-
shipment of it is ever necessary. Position the power transformer over the mounting
holes with the 12 pin connector toward the heatsink end of the power supply. Insert
the mounting bolts from either side.of the chassis deck and secure with washers and
nuts. Connect the mating 12 pin connectors by forcing them completely together with
proper indexing.

115/230 V WIRING

The Model 444 is shipped from the factory wired for 115 volts. The power cord
is supplied with a standard 115V/15 amp connector wired per NEMA standards (Green
wire: Equipment ground, White wire: Power "NEUTRAL" conductor, Black wire: Power
"HOT" conductor).

To rewire the power supply for 230 volt power, refer to Figure 5 or the label
inside panel of the supply. The Yellow, Red, Black and Blue wires coming to the
terminal block from the power transformer have slotted terminals and can be moved
after loosening the binding screws.

For operation from a 210~250V line, the Black wire from the power transformer
socket connects to terminal 1 of TB1l, Blue and Red wires to terminal 2, and Yellow
wire to terminal 3. Note that the Black and Yellow wires from the rear panel power
connector remain on terminals 1 and 3 respectively. Also the small Blue wire from
the power connector remains soldered to the lug of the large Blue wire from the

transformer.

When the power supply is connected for 230V as above, it is recommended that
a different plug be wired on the end of the power cord to avoid confusion with the
other 115V plugs in the station. The type of plug used for 230V power will vary
from one installation to another. But in all cases 230 volts should be connected
between the Black and White wires of the power cord and the Green wire should be
connected to ground. ’
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ORION features dual 32-hit Anulog Devices SHARC DSP’s, high dynamic range and Ihlrd order intercept numbers at very dlose signal spacing, -

two completely independent receivers, 3 antenna connectors, programmable AGC, Panoramic Stereo receive, real-time spectrum scope, 590

built-in DSP bandwidth filters, DSP noise reduction and voice and CW keyers. Flash-ROM upgradeable; download the latest version of the

~ radio at any time from our website. The serious weak signal DXer and contester has all the tools necessary to hear and work the weak ones,
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Awesome Audio—
Superb RX Performance

MADE IN USA
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ORION’S little brother is JUPITER, and it shares some of the same DSP receiver circuitry used in the ORION. JUPITER is the standard

for great sounding audio on the HF bands. 18 selectable SSB transmit bandwidths to a maximum of 3.9 kHz deliver the finest sounding audio
in amateur radio. Connect your favorite microphone and listen to the compliments roll in. On the receive side, 90 dB of dynamic range,

34 built-in receive filters, DSP noise reduction and DSP auto notch allow the operator maximum flexibility for suppression of offending

QRM. Like Orion, Jupiter is Flash-ROM upgradeable; download the latest version of the radio at any time from our website.

Jupiter owners everywhere were ready for 60 meters the day the band opened!

Looking for a compact, low power rig with great receiver performance? ARGONAUT V at $795 fits the bill.
Call us or see our website for more information

1185 Dolly Parton Parkway * Sevierville, TN 37862
Sales Dept: 800-833-7373 « Sales Dept: sales@tentec.com ¢ Service Dept: service@tentec.com
Monday - Friday 8:00 - 5:30 EST « We accept VI SA, Mastercard, Discover, and American Express

Office: (865) 453-7172 « FAX: (865) 428-4483 + Repair Dept.: (865) 428-0364 (8 - 5 EST)

TEN..TEC Shipping is additional. TN residents add 9.5% TN sales tax.



LOW. VOLTAGE POWER SUPPLY 80637

o This assembly contains the 12V regulator for the panel lights, bias and control
circuitry. The fan spead control is also on this board.
Diodes D1 thru Dé form a double bridge circuit to supply DC voltage to regulator
Ul and pass transistor Q1. R4 and R5 set the output voltage to approximately 12 volts
at the "12V" pins of connectors 1 and 3 establishes a current limit of 2 amps.

K1, C5, C6 and R6 form the fan speed control circuit.

At low heatsink temperature,

Kl is de-energized connecting C5 and C6 in series with the fans reducing their speed.
When heatsink temperature reaches 60 degrees C., a thermostat on amplifier card #1

grounds pin 1 of connector 7 energizing K1.

K1's contacts short C5 and C6 allowing

.. the fans to speed up. R6 reduces the current surge through the contacts of K1.
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LOW VOLTAGE POWER SUPPLY

CAP-FXD,1000MF, 25V, ,EL
CAP-FXD,22MF,35V,EL
CAP-FXD,100PF,100V,5%,N750
CAP-FXD,.47MF,20%,200V,FIIM
CAP-FXD,0.1MF,250V,FILM,10%
CAP~-FXD,1MF,20%,400V,FILM
CAP-FXD,4700 MF,35V,EL
TRANSISTOR-POWER,
TRANSISTOR-MC1723CL
DIODE-POWER, 1N4002,SIL
DIODE-1N4148/1N914,SIL

RELAY SPDT

12 vDC

MJES520
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Transmit Conditions: Operate Mode, 500 watts output, 14.000 MHz. Receive Conditions:
Operate Mode, QSK Configuration (Relay shorting plug installed, "T" line low).

LOW VOLTAGE POWER SUPPLY

Semiconductor Voltage Readings

Collector Base Emitter
Transistor | Transmit Receive| Transmit Receive | Transmit Receive
Ql 16.5 20 12.8 12.5 12.1 11.9
Ul . .
== Pins viewed from top of PC board
Pin Transmit| Receive
n,7-9,14 0 0 14 8 -
2 11.9 11.9 O
3 11.8 11.8
4 6.6 7 _
: : 7 . 17 .
6 7 7 TU O OO U
10 12.8 12.5 | 7 ECB
11 17.1 20.7
12 17.1 20.7 B
13 13.5 13.8

CONTROL

BOARD 80632

This assembly contains logic circuitry that controls the switching functions in
the amplifier. Functions controlled are: T/R switch, amplifier bias, display reset,
and bypass relays.

Q1 and Q2 contrecl the T/R switch through contacts "K2" and "K1" of connector 18.
Inputs to the T/R circuitry are from "T" and "F PWR" pins of connector 16. "T" is
the exciter T line when the amplifier is connected with a TEN-TEC transceiver for QSK
(Fast break-in) operation. Otherwise "T" floats high and the T/R switch is locked in

the transmit mode. "F PWR" is from the forward port of the output SWR bridge (see SWR/
TR board 80631). ‘ —
When "T" or "F PWR" is high, Q2 is biased on through D4 or D3 turning Q1 off, Dl

and D2 on. On the SWR/TR board, K1 is energized and K2 is de-energized disconnecting

and shorting the receiver input. When "T" and "F PWR" are low, Q2 is off and QI is

biased on by R3. K1l is de-energized and K2 is energized connecting the receiver in- —
put to the antenna.

Q4 and Q5 control amplifier bias via the "B.ENY pin of connector 1. Inputs are
T vcltage from Q3 emitter and relay keyline from "RY-" of connector 18. If "T" is
low (indicating receive) Q5 base is held low by D7 biasing Q5 and Q4 off. 1In this -
condition the final amplifier bias is turned off. When "T" is high (or not connected) )
and the relay keyline (RY-) is grounded, Q5 and Q4 are on and bias enable voltage is
switched to “"B.EN" turning on the final bias supplies.

Transistors 06, Q7 and Q8 develop a negative-going pulse to reset the status dis-
play each time the mode switch is set to "operate". The input from "12s" of connector
14 turns Q6 off when the mode switch (S2) leaves the "standby" position. Capacitor
C2 charges through R15 and R16 momentarily turning Q7 on and Q8 off, interrupting the
supply voltage to any latched indicators in the status display.

Transistor Q9, I.C. Ul, and transistors Q10 and Q11 control power to the bypass
relays at the input and output of the linear. Relay power is available only when the
mode switch is set to "operate" while no RF input is present. This prevents "Hot
Switching" the amplifier to operate mode while drive power is applied. RF input is
sampled on the input equalizer board and turns on transistor Q9 via the "RFI" pin of
connector 5. Q9's collector gates the "set" input of latch Ul. The "set"” input to
the gate (pin 5,Ul) is driven from 12 volts operate, the "reset" input (pins 1 and 2,
Ul) from 12 volts standby. The inverted latch output at Ul pin 11 turns Q10 on in
standby mode or when drive was present while switching to operate. Ql0 being on biases -
Qll off, removing power from the bypass relays on the "RY+" line.
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Pins viewed from top of PC board

[ ]
1] ¢ :B )
80632 CONTROL BOARD
vl
PARTS LIST QTY
Cl 23006 CAP-FXD,0.1MF,250V,FIIM,20% 1 -

- C3 23060 CAP-FXD, 22MF, 35V,EL 1 Pin Transmit | Receive
c2 23182 CAP~FXD, 33MF, 16V,EL VERT 1 1,2 0 0
Q3,4 25001 TRANSISTOR-2N5087 2 3,13 11.8 12
Q1,2,8,11 25053 TRANSISTOR-MPSUOL 4 4,8 12 0
Q5,7,9,10 25054 TRANSISTOR-MPS6514 5 5 8 8

25091 IC-MCl4011 1 6 0 12

Dl1,2 28000 DIODE-POWER, 1N4002,SIL 2 7 0 0
Dp3,5,7,8 28001 DIODE~-1N4148/1N914,SIL 4 9,11 0 0
D4,6 28021 DIODE-ZENER, 3.9V, 1N748 2 10,12 11.8 12
14 11.8 12

Transmit Conditions: Operate Mode, 500 watts output, 14.000 MHz. Receive Conditions:
Operate Mode, QSK Configuration (Relay shorting plug installed, "T" line low).

CONTROL BOARD

Semiconductor Voltage Readings

Collector Base . Emitter
Transistor | Transmit Receive |Transmit Receive Transmit Receive
Q1 16.2 20 0.7 18.8 1.4 18
Q2 0.7 18.8 1.4 0 0.7 0
Q3 0 0 10.8 .3 11.5 1.1
Q4 12 0 11 12 12 12
Q5 4 12 5 1.5 4 1.5
Q6 12 12 0 0 0 0
Q7 12 12 0 0 0 0
Q8 11.8 12 11.8 12 11 11
Q9 0 12 0.5 0 0.5 0
Q10 16 19.5 0 0 0
Q11 16.2 20.2 16 19.5 15 19




DISPLAY BOARD 80636

This assembly contains six safety circuits which sense fault conditions in the
system and a status display which indicates which safety circuit is active at any
time.

0l is turned on when an ambiguous setting of the bandswitch allows the "CTL"
pin of connector 7 to float high. The CTL indicator is illuminated by current through
Rl and the mode switch is "tripped out" by current through diode D8. Switching bet-
ween bands grounds the "CTL A" pin of connector 7 generating a momentary control fault
via diode D7.

SCR Q2 is fired by a voltage from the hybrid combiner on the "Bal" pin of con-
nector 7. This "Bal" voltage is generated in the combiner when an imbalance exists
in the outputs of the two push pull amplifier modules. SCR Q2 remains latched until
the voltage on the "12R" line is momentarily removed by the reset circuit on the con-
trol board as the mode switch is returned to operate.

When the power supply current or voltage limit is exceeded, an SCR on the shunt
board in the supply grounds the "I/V" line tripping the mode switch through D11 and
illuminating I/V indicator D2. Reset is the same as above.

A temperature fault is generated when a thermostat on amplifier #2 grounds the
"PMP" line. D12 trips the mode switch and D4 provides the status indication. D4
will remain illuminated and the operate mode will be rejected until the amplifier
heatsink temperature returns to normal. ]

Output reflected power is monitored by a bridge on the SWR/TR board and appears
as a voltage on the "RPWR" pin of connector 17. A portion of this voltage is applied
to the gate of SCR Q4. Q4 fires at 75 watts reverse power, tripping the mode switch
via D15 and illuminating D3. Reset is by action of the reset circuit on the control
board via the "12R" line.

The overdrive safety is essentially a "linearity detector" which compares out-
put power to input power and becomes active when the input increases without a corres-
ponding increase in output. A negative voltage proportional to input power is devel-
oped on the input equalizer board and appears at the "RFI-" pin of connector 17. A
positive voltage proportional to output power is developed on the SWR/TR board and
appears at the "FPWR"” pin of connector 17. These two voltages are added in the net-
work R17 -R20 and applied to the emitter of Q7. When the sum of the two voltages
becomes sufficiently negative, indicating excessive drive, Q7 is biased on, turning
on Q6 and Q5. When Q5 is conducting enough to avalanche zener diode D16, SCR Q3
fires tripping the mode switch via D14 and illuminating D6. Reset action is the
same as above. .

DPlease note that the adjustments on this assembly are factory sealed and are
not to be reset by the user under penalty of voiding the warranty.
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Q6
Q7
D13

D14
R19

D8

0l

D7
R21

Q4
D15

Transmit Con

ditions:
Operate Mode, QSK Configuration (Relay shorting plug installed, "T" line low)}.

80636

PARTS LIST
C5,6
ci,2

D9,13
Dlé
R22

B

D7,8,10-12,14,

DISPLAY BOCARD

Semiconductor Voltage Readings

15

DISPLAY BOARD

23006
23020
23021
23132
25001
25039
25053
25054
28000
28001
28021
30038

CAP-FXD,0.1MF,250V,FILM,20%
CAP-FXD,1MF,16V,EL
CAP-FXD,4.7MF,25V,EL
CAP~FXD,.01lMF,100V,CER, 25V
TRANSISTOR-2N5087
SCR-2N5060,C1034
TRANSISTOR-MPSUOL
TRANSISTOR-MPS6514
DIODE-POWER, 1N4002,SIL
DIODE-1N4148/1N914,51IL
DIODE-~ZENER,1N748,3.9V
RES-VAR, 10K,LIN,PC,MOUNT

Pins viewed from top of PC board

A G

Operate Mode, 500 watts output, 14.000 MHz.

L

Receive Conditions:

Collector Base Emitter
Transistor | Transmit Receive | Transmit Receive | Transmit Receive
Q1 16 19.5 0 0 0 0
Q5 0 0 12 - 12 12 12
Q6 0 0 12 12 12 12
Q7 11.8 11.8 0 0 0.8 0
Anode Gate Cathode
Transistor | Transmit Receive | Transmit Receive | Transmit Receive
Q2 15.5 19.5 0 0 0 0
Q3 16 19.5 0 0 0 0
Q4 16 15.5 0 0 0 0

no




BANDSWITCH 80634 AND SOLENOID 80644

Bandswitching is accomplished by a stepping solenoid which receives steering
signals from either the front panel bandswitch or the external control connector on
the rear panel. ‘

The stepping solenoid is a "ground seeking" mechanism which repeatedly advances
its shaft one step at a time until it finds a ground on one of 9 wires. The front
panel bandswitch (S1), therefore, grounds one wire of connector 19, steering the
solenoid to the band in use. In the remote position S1 grounds the wiper of an ex-
ternal bandswitch allowing it to steer the solenoid thru 9 wires of connector 20
and rear panel connector J2.

When the stepping solenoid is moving between bands, the "CTL A" pin of con-
nectors 19 and 7 is held at ground signaling a control fault to the display board.
This prevents "hot switching" of bands by removing the amplifier from the operate
mode during switching of bands.

Diodes D1-D9 are provided for programming the system for the set of filters
which are actually installed in the low pass filter assembly. This prevents the
amplifier from trying to operate into an open filter position, a condition which
could destroy the finals. Diodes D2, D4, D5, D6 and D8 are installed at the fac-
tory allowing operation on 160, 80, 80 20, and 15 meters. Additional diodes can be
added only after the low pass filter assembly is modified to include more filters.
Positioning the bandswitch to an unprogrammed band, or to "REMOTE" when the external
switch is on an unprogrammed band, allows the "CTL" pin of connector 7 to float
high generating a control fault at the display board.
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METER SWITCH 80635

The meter switch provides a means of switching the front panel multimeter be-
tween its various functions. ’

In the forward and reverse power positions the meter accepts output from the
SWR/TR board. Forward and reverse power calibration adjustments are on the SWR/TR
board. ‘

In the VOLTS position multiplier resistor R2 and potentiometer R1 establish a
full scale calibration of 60 volts.
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INPUT EQUALIZER 80630

Because of the freguency roll-off common to all emitter. ballasted transistors,
a wide band amplifier built with these devices requires some rircuitry to equalize
the gain over the band of interest. 1In the Hercules, part of this gain slope is

compensated in each push-pull amplifier by means of RF feedback. The remaining gain

variation is compensated for in the input equalizer.
Resistors Rl through R30 form a tee attenuator which, when modified in a freg-

uency dependent way by Cl, €2, L1l and R31-R33, maintains the overall gain of the amp-

lifier at an approximate 10 4B over the freguency range of 1.8-30 MHz.

An RF power sampler composed of Tl, C8~Cll, R36-37 and D2 and D3 provides both
positive and negative voltage analogs of the input drive power.

Negative ALC voltage is obtained by rectification of .a sample of the RF input
voltage in a reverse biased diode D1. The ALC threshold is adjustable by R38.

The delay circuit Q1, R39, Cl2 delays the application of drive to the ampli-
fier until all other switching functions have settled out.
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80630 INPUT EQUALIZER BOARD

PARTS LIST .

Ll 21064 CHOKE-RF,3.3UH,10%

c7 23006 CAP-FXD,0.1MF,250V,FILM,20%
clz2 23022 CAP-FXD,33MF,16V,EL

C3,4,9 23044 CAP-FXD,10PF,1KV,CER,5%

c2 23124 CAP-FXD, 68PF,1KV,CER,5%,N470
Cl 23129 CAP-FXD,270PF, 1XKV,CER,5%,N1500
c10,11 23132 CAP~-FXD,.01MF,100V,CER, 25V
C5,6 23133 CAP-FXD, .001MF,500V,CER, 5%, Z5F
Cc8 23155 CAP-FXD,130PF,500V,5%, NlSOO

Q1 25053 TRANSISTOR-MPSUOl

Dl-4 28001 DIODE-1N4148/1N914,SIL

R38 30198 RES-VAR,100K,LIN,PC,VERT,30%
K1l 32034 RELAY SPDT 12VDC

J1l-3 35062 RECEPTACLE-MOLEX PC PHONO

Tl 85167 TOROID-RF, 28T,#28

R38
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Transmit Conditions: Operate Mode, 500 watts output, 14.000 MHz. Receive Conditions:
Operate Mode, QSK Configuration (Relay shorting plug installed, "T" line low).

INPUT EQUALIZER

Semiconductor Voltage Readings

Collector Base Emitter
Transistor | Transmit Receive | Transmit Receive | Transmit Receive-
Q1 16 19 16 18.5 14 18

INPUT SPLITTER 80646

The input splitter divides the input drive power into two equal signals for
application to the two amplifier modules. .

The splitter transformer Tl is essentially two ferrite loaded transmission
lines which are series connected on one end and. parallel connected on the other.
If the loading is egqual on each output, the input current from 3 splits equally
to both outputs, currents in opposite sides of each line are equal and opposite,
and no voltage appears across Rl. If one output attempts to draw more current, a
voltage drop is induced along the lines and appears across Rl which absorbs some
power while tending to re-establish balance. Due to this re-balancing effect,
changes in one output have a much reduced effect on the other output, and the in-

put impedance remains fairly constant.
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HYBRID COMBINER 80640 -

This assembly has two functions, the most important of which is to combine the
outputs of the two amplifier modules into one signal with minimum interaction be-
tween amplifiers. The secondary function is to provide an output indication an un-
balanced condition when one amplifier output level is much higher than the other.

The combiner is essentially two ferrite loaded transmission lines connected in
series on one end and in parallel on the other. A power dump resistor is connected
across the parallel wired end to absorb any small imbalance tha=z might exist.

Under perfectly balanced conditions, the currents into J1 and J2 are equal. It
can be seen that currents are then equal and opposite in each transmission line and
no flux ig induced in the ferrite cores of Tl. 3Both currents add at J3 and all the
input power flows to the 50 ohm impedance at J3.In this case there is no voltage
developed across the dump resistors (R1-R5) and no voltage induced into the flux -
sensing windings feeding resistors R6 and R7.

when one amplifier output is higher than the other, the cuc-rents in opposite
sides of each transmission line are no longer equal and a voltage is induced along
the line. This voltage appears across the dump resistors R1-R5 which absorb the
unbalanced power. At the same time flux in the ferrite cores induces a voltage in
_the sense wires connected to R6 and R7. This voltage is rectifZed by D1 and D2 N

and output to the "BAL" line at connector 21. BAn imbalance of sufficient magnitude
to exceed the preset threshold established on the display card will result in a “BAL"
fault indication.

b4




HYBRID
COMBINER

J2 J2 T4 L3 T2 Q2 L2 T1 J2 J3

RF ' INPUT
AMPLIFIER SPLITTER

80640 HYBRID COMBINER BOARD

PARTS LIST

Cl 23006 CAP-FXD,0.1MF,250V,FILM,20%
pl,2 28001 DIODE-1N4148/1N914,SIL

J1-3 35062 RECEPTACLE~MOLEX PC PHONO

EI]DOUBLE L/NE OM MASS TERM CONNECTOR DENOTES LOCKING TAB

’ Jl T! I
1 Arme/ TAAAT, Re 15K : D/ | ,
i Y - RS I¥NY/48 '
| J2 € YELET, R! |
l AMP 2 AN =X :7-,0’12:/ D2 TO D/SPL,qyl
| s AT A " 4/1"1\/81'1_ s»le
QSCTI A oo g
|

HYBRID COMBINER 80640
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RF AMP 80639

The Hercules Model 444 contains two class AB push-pull amplifiers, one on each
side of a forced air cooled aluminum heat exchanger tube. The final transistors
are bolted to copper heat spreader plates which distribute the heat from each amp-
lifier over a large area of the exchanger surface. A thermostat is mounted to each o
spreader plate, one controlling the fan speed and the other activating a thermal
shut down.

01 and Q2 form the push-pull stage with input impedance matching by Tl and out-
put matching by T3 and T4. Input and output impedance are 100 ohms. Two of these : -
stages are combined in parallel to provide 50 ohm input and output for the overall
amplifier system.

T2 and the network including R5-Rl1l form an RF feedback system which provides )
some gain equalization and controls the input impedance of the stage. -

Bias is applied to the bases in a shunt feed arrangement through L1 and L2.
Bias is developed in the bias supply assembly and is temperature compensated to
maintain a relatively constant operating point by mounting the bias diode in direct
thermal contact with the heat spreader plate.

Resistor RL, R2, and R3 form a PI attenuator on the input to each amplifier
card. The resistor values are selected in production to equalize card gains and
insure system balance.
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80639 AMPLIFIER BOARD

PARTS LIST

c9,11,12 23006 CAP-FXD,0.1MF,250V,FILM,20%

Cl 23142 CAP~FXD,56PF,100V,5%,N470

C5,6 23184 CAP-FXD,.1MF,20%,100V CER CHIP 80638 OUTPUT TRANSFORMER BOARD

cz2,3 23185 CAP-FXD,5600PF,5%,100V CERAMIC

c4 23186 CAP-FXD,470PF,5%,100V CERAMIC

clo 23220 CAP-FXD,10MF,160V,EL,AXIAL PARTS LIST -

Q1,2 25108 TRANSISTOR,QUAD-CTC CD 4792-4 23221 CAP-FXD, .01MF, 1KV, 25F

Dl 28000 DIODE-POWER,1N4002,SIL 85165  TOROID-RF,18T#26,SHLD TEFLON

J1l,2 35062 RECEPTACLE-MOLEX PC PHONO 85166 TOROID-RF,17T#20,BIFILAR TEF

T2 85163 TOROID-RD, #22,TEF 13T !

T1 85164 TRANSFORMER-RF ,4T#22,TEF

Ll,2 85176 CHOXE,2 1/2T on 21038 CORE -
85177 CHOKE,2T THRU 21029 BEAD !

L3,4
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Transmit Conditions: Operate Mode, Zero Drive (No Output),
14.000 MHz. Receive Conditions: Operate Mode, QSK Configuration
{Relay shorting plug installed, "T" line low).

RF AMP (Left and Right Card)

Semiconductor Voltage Readings

) Collector Base Emitter
Transistor| Transmit Receive| Transmit Receive | Transmit Receive
Q1,Q2 47.5 48 0 .8 0 0

BIAS SUPPLY 80633

This assembly ccntains a bias regulator for each of the RF final amplifiers.
The regulators are switched on by an enabling voltage at Pin 1 of Connector 1. The
output voltage of each regulator is independantly adjustable by R16 and R24. Temp-
erature compensation is accomplished by a diode which is thermally connected to
each. final amplifier heat sink and electrically connected as part of the reference
voltage for the integrated circuit regulators Ul and U2. Ul and U2 drive pass trans-
istors Ql and Q2 in a configuration which current limits at about 1 amp of output
bias current. i ’

To adjust bias, insert A 0-1 AMP DC ammeter in series with the 0-30 AMP collec-
tor current. Meter in the Hercules Model 444. Place the mode switch in the operate
position and key the exciter with the drive turned all the way down. Start with
both R16 and R24 in the fully counter clockwise position. Turn R16 clockwise until
the ammeter reads 0.2 AMP. Now turn R24 until the ammeter reads 0.6 AMP. Turn the
pover off and remove the 1 AMP meter.

RI-R8
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Transmit Conditions: Operate Mode, 500 watts output, 14.000 MHz. Receive Conditions:
Operate Mode, QSK Configuration (Relay shorting plug installed, "T" line low). -
BIAS SUPPLY

Semiconductor Voltage Readings

Base Collector Emitter
Transistor| Transmit Receive | Transmit, Receive |Transmit, Receive
01,2 2 0 4 12 .8 0 }
- Q2
Pin | Transmit |Receive C}
1 0 0
2 1 0 ' . -
3 .5 0 .
4,5 1 0 ECB U2 — R
6 6.5 0 Voo
7-9 0 0 -
104 1.5 0 14 8 R24
11 4 12 naonnonnan
12 12 0
13 2.5 0
14 .5 0 .
TU U OO TUu
| 7
80633 BIAS CARD
PARTS LIST
Ccl,2,4,6 23006 CAP-FXD,0.1MF,250V,FILM,20%
c3,7 23133 CAP-FXD,.001MF,500V,CER,5%,Z5F -
Ql,2 25002 TRANSISTOR-POWER, MJES20
Ul,2 25050 TRANSISTOR-MC1723CL
R16,24 30070 RES-VAR,1K,LIN, PC VERT MTG,30%

LOW PASS FILTER 80625

The combined output of the final amplifier modules is linear only with regard
to input/output power and not with respect to harmonic content. Although the push-
pull design reduces even harmonics considerably, the odd harmonics are only about
13 @B below the fundamental and must be filtered out. In order to reduce both even
and odd harmonics, the output signal is passed through a low pass filter of at least
five poles before it is applied to the SWR/TR board and the antenna connector. The
resulting output signal is well within FCC specifications for harmonic content.

As shipped from the factory, the Model 444 low pass filter section contains five
filters switched for the following amateur bands: 160 meters (1.8-2.0 MHz), 80 meters
(3.5-4.0 MHz), 40 meters (7.0-7.3 MHz), 20 meters (14.0-14.35 MHz), 15 meters (21.0-
21.45 MHz). Auxiliary filter positions are provided on the low pass filter assembly ,
for future amateur band expansion.

The positions of the filters on the L.P. filter assembly are intimately related
to the arrangement of the programming diodes on the bandswitch assembly. Any changes
made to either assembly should be double checked to make sure the amplifier will not
operate into an empty filter position.

Also it should be noted that the low pass filter can be installed backwards. The .
board labeled 91030 should be closest to the rear panel when the assembly is installed
correctly.
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Ten-Tec has a transceiver for you!

ORION II: Unparalleled in amateur radio.

Independent testing rates the receiver performance of the ORION Il the highest
for close-in dynamic range of any HF transceiver ever offered. Ham-bands-only
main receiver from 10-160 meters plus a general coverage second receiver.
Up to 7 mode-appropriate roofing filters can be installed. 590 DSP receive
filters per receiver. Dual 32-bit DSP’s. Super bright, TFT color display with
CCFL backlighting. Nothing else even comes close!

$4095, or $4395 with optional internal tuner

OMNI-VII: The world’s first Ethernet-remoteable HF transceiver.
High-end receiver performance, color LCD backlit screen, 6-160 meters transmit at
100 watts out plus general coverage on receive. 2.5 kHz Collins mechanical SSB filter
standard. Optional Collins mechanical filters for CW use plus built-in DSP filtering.
Superb SSB transmit capability with multiple controls for tailoring your audio. Ten-
Tec’s legendary silky-smooth QSK on CW. Easy to use whether you’re using it in the
radio room or remote from hundreds of miles away!

$2550, or $2850 with optional internal tuner.

JUPITER: Ten-Tec’s most popular 100 watt transceiver.
General coverage receive from 10-160 meters with 39 built-in DSP filters. 100 watts
output on all bands. Green backlit LCD screen. The SSB transmit audio of this rig
is so well regarded that we used the same controls for tailoring transmit audio on
the new OMNI-VII! The same great QSK CW as used on our other transceivers.
No other transceiver in this price class tops this level of performance.

$1549, or $1849 with optional internal tuner.

ARGONAUT V: Our easy-to-use low power transceiver.

This compact 20 watt HF transceiver is ideal for the new ham on a budget or the
experienced ham looking for an easy-to-use low power transceiver. Ten-TecC's
reputation for quiet, dynamic receiver performance continues with the litte gem of
an HF rig. AM, FM, CW, SSB operation on 10-160 meters, general coverage from
500 kHz to 30 MHz on receive. PSK31 ready - plug it into your sound card without
any dropping resistors in the TX line or a rig-to-computer interface and you're ready
to operate. 35 built-in DSP receive filters.

$895.

USED TEN-TEC TRANSCEIVERS AVAILABLE!

Ten-Tec takes used gear as trade-ins, sold factory reconditioned with a warranty. Call or email for full listing.

Made in USA

1185 Dolly Parton Pkwy., Sevierville, TN 37862  Sales: 800-833-7373 www.tentec.com
We accept Visa, MC, American Express and Discover. Office (865) 453-7172. FAX (865) 428-4483.

Sales: Mon-Fri 8:00-5:30 Eastern sales@tentec.com. Service: Mon-Fri 8:00-5:00 Eastern service@tentec.com (865) 428-0364.

Shipping is additional. TN residents add 9.5% sales tax T E N 'T E c




INPUT

80626 LP FILTER INPUT BOARD (FRONT)

c24 23208 CAP-FXD, 68 Pr, 2 KV, N750

Cc20 23211 CAP-FXD, 120 PF, 2 KV, N750

Cl5,28 23212 CAP-FXD, 150 PF, 2 KV, N750

Cl4 23214 CAP-FXD, 220 PF, 2 KV, N1500

Jl - 35062 RECEPTACLE-MOLEX PC PHONO

L9 85158 (COIL-RF, AIR, 8-1/2 T #14

Ll 85188 COIL-TORCID, 2.8 UH, INPUT, 160 M

L4 85191 COIL~TOROID, 1.04 UHE, INPUT, 80 M

80627 LP FILTER OUTPUT BOARD

Cl% 23211 CAP-FXD, 120 PF, 2 KV, N750

C27 23212 car-FXD, 150 PF, 2 KV, N750

C23 23214 CAP-FXD, 220 PF, 2 KV, N1500

Cl8 23216 CAP-FXD, 330 PF, 2 KV, N1500

J2 35062 RECEPTACLE~-MOLEX PC PHONO

L3 85190 COIL-TOROID, 2.65 UH, OUTPUT 160M

L6 85193 COIL-TOROID,. 1.4 UH, OUTPUT 80M

80628 LP FILTER, LEFT SIDE

C26 23210 CaP-FXD, 100 PF, 2 KV, N750

C21,22,25 23214 CAP-FXD, 220 PF, 2 KV, N1500

L12 853156 COIL~-RF, 6-1/2 T, #14, .750 LAIR

L1l 85157 COIL-RF, AIR, 7-1/2 T, #14, .75L

10,13 85159 COIL-RF, AIR, 7-1/2 T, #14

80625 LP FILTER, RIGHT SIDE TOP LEVEL 160M . .l . TOP LEVEL BLANK

c13 23214 CAP-FXD, 220 PF, 2 XKV, N1500 2nd LEVEL. 80M po,py 2nd LEVEL 15

3rd LEVEL 40M 3rd LEVEL BLANK

Cle 23216 CAP-FXD, 330 PP, 2 KV, N1500 4th LEVEL BLANK 4th LEVEL 20M

C5,6,9-11 23217 CAP-FXD, 390 PF, 2 KV, N1500

Cl-3,7,17 23218 CAP-FXD, 470 PF, 2 RV, N2200

c4,8,12 23219 CAP-FXD, 820 PF, 2 KV, N2200

L2 85189 COIL-TOROID, 5.9 UH, CENTER 160M

L5 85192 COIL-TOROID, 3.1 UH, CENTER 80M

L7 85194 COIL-TOROID, 1.25 UH, INPUT 40M

L8 85195 COIL-TOROID, 1.12 UH, OUTPUT 40M
II_. LL2.8 L2 59 LS 2.5 _—}
| T ] cslul T s ca:]_c-zlcal ke |

470| 4l0] 820 o {0 8
| ol oo s el = sof o o] |
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290 30 20] 220
| A s20] 220 |
’ L7 125 L8 112 I
| 1s 135 ’ cias] T Cie] cml T -Ccis]en] 8 |
20] 150 330] 47 y] 120
| bo wlel el sl |
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SWR/TR BOARD 80631

This assembly contains an SWR bridge with forward and reverse power outputs and
a reed relay T/R switch for QSK operation.

71 and Diodes Dl and D2 form an SWR bridge with high level outputs to the "FPWR"
and *RPWR" pins of connector 3 and scaled outputs to the meter switch at "FMTR" and
"RMTR" of connector 6.

K2 is a high voltage vacuum reed relay which connects the receiver input at J4
to the antenna during periods of receive. K1l shorts out the receiver input during
transmit. Both reed relays are controlled by the T/R switch circuitry on the control
board. The T/R switch is driven by the "T" voltage of a TEN-TEC transceiver connected
in the QSK configuration through the rear panel control connector.

K3 is the output bypass relay and is energized in the operate mode by grounding
the RELAY keyline at rear panel J3.

. The network Cl-C2-Ll is a guarter wave impedance inverter used to raise the re-
flected output impedance of the exciter to reduce its loading effect on the receiver
in the 20 meter band.
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80631 SWR/TR BOARD

PARTS LIST

c7,8 23006 CAP-FXD,0.1MF,250V,FILM,20%
Cc6 23061 CAP-VAR,5/6PF, TRIMMER

Cc3,4 23123 CAP-FXD,24PF,1KV,CER,5%,N470
Ccl,2 23129 CAP-FXD,220PF,1KV,CER,5%,N1500

C5 23162 CAP-FXD,470PF,100V,5%,N2200
D1-7 28001 DIODE-1N4148/1N914,STL

D8 28021 DIODE-ZENER,3.9V,1N748

R2 30038 RES-VAR,10K,LIN,PC MOUNT

R3 30070 RES-VAR, 1K,LIN,PC VERT MTG,30%
X1l 32007 RELAY-SPDT,PC MTG

K3 32034 RELAY-SPDT 12VDC

K2 32035 RELAY, REED

J1-4 35062 RECEPTACLE-MOLEX PC PHONO

Tl 85168 TORQID-RF,14T #28, BIFILAR

Ll 85174 TOROID-RF,8T RIGHT, #19
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SWR/TR BOARD

K3
b7 J3
Tl
= R5
J2 m =
: :’ N f: C6
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e o >
K2 ~ = - D1
D2
J4
D3 < R3
D4’ — J1
D5 “«— R2
Dé Ll

444 S POWER SUPPLY

The high voltage power supply section is a unique combination (Reg. U.S. Pat.
Off. #1,134,503) of zwo different types of circuit. By combining a choke input sup-
ply with a series regulated supply, high efficiency is obtained at high line voltages,
while a minimum output voltage is assured at low line voltages.

Rectifier bridges D1 and D4, in conjunction with choke L1 and capacitor Cl, form
a choke input supply with positive output at P3 Pin 8 and negative output at chassis
ground through diodes D6é and D6.

Rectifier assemblies D2 and D3 are tapped down 13% on the transformer secondary
and, together with the positive side of D1 and D4, form a full wave rectifier circuit
which charges C2 to about 70 volts at high line voltage.

The voltage at zhe negative terminal of C2 (Pins 4 and 5 of P3) is the differ-
ence between the vol-age on Cl (45-50V) and the voltage on C2 (56-70V). This vol-
tage is always negative and ranges from 11 to 20 volts depending on line voltage.

The power supply pass transistors Q1-Q5, driven by transistor Q6, operate on
P3 pins 4 and 5. By pulling P3 pins 4 and 5 closer to ground potential, the pass
transistors can boos= the output voltage of the supply by up to 20 volts. The pass
transistors are controlled by a voltage regulator on the regulator card which moni-
tors the output voltage of the supply and drives Q6 into conduction when the output
drops below 45 volts. The boost obtained from C2 and the pass transistors is suf-
ficient to hold the output up to 42 volts at full load current and low line voltage.

Transmit Conditions: Operate Mode, 500 watts output, 14.000 MHz. Receive Conditions:
Operate Mode, QSK Configuration (Relay shorting plug installed, "T" line low).

POWER SUPPLY CHASSIS

Semiconductor Voltage Readings

Collector Base

Emitter

| Transistor | Transmit Receive | Transmit Receive | Transmit Receive

Q1l-5 0
Qe 0 0 -3.4- -17 -4

0 -4 -18 | -5,

6 -18 C (CASE)

-18 O

80684 POWER SUPPLY CHASSIS

PARTS LIST

C5,6 23013
c1,2 23183
D5,6 28009

CAP~-FXD,.01MF,1XV,CER 2
CAP-FXD,24,000MF 75V,EL 2
DIODE~POWER, IN3492R 2

TY
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REGULATOR BOARD 80648

This assembly contains a regulator circuit to stabilize the power supply output
voltage, bleeder resistors to reduce no-load output, and ballast resistors to egual-
ize currents in the pass transistors.

Integrated circuit Ul is a negative 24 volt three terminal regulator which sup-
plies current to the base of the driver transistor Q6 to regulate the power supply
output voltage to approximately 45 volts. Ul will pass currert from its output {pin
2) to its input (pin 3) until the voltage between its common (pin 1) and output pin
is greater than 24 volts. Part of the power supply output voltage at J3 pin 8 is
applied to the common pin of Ul by divider R21, R22, R23. Therefore, if the supply
output attempts to fall below 45 volts, Ul senses less than 24 volts at its output
and conducts through R20 and the base of Q6, causing the pass transistors Ql1-Q5 to
conduct enough to hold the power supply output up to 45 volts. K22 sets the voltage
at which this hold up action occurs.

Resistors R1-R10 establish a minimum load for the supply by shunting 1/2 amp to
ground through diodes D1-D4. The drop across D1-D4 is used tc bias Ul's output 2.4
volts above ground to compensate for Ul's dropout voltage and the Vbe of Q6.

Resistors R13-R17 are emitter ballasts which provide degeneration to egualize
the collector currents of pass transistors Q1-Q5.

Resistors R11 and R12 form the bleeder for chassis capacitor C2.

80648 REGULATOR BOARD

PARTS LIST
c1,2,3 23006 CAP-FXD,0.1MF,250V,FILM,20%

C4 23042 CAP-FXD,1000MF,25V,EL
Ul 25100 IC~UA 7924
D1-4 28000 DIODE-POWER, 1N4002,SIL

R22 30070 RES-VAR, 1K,LIN,PC VERT MTG,30%
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Transmit Conditions:
Operate Mode, QSK Configuration (Relay shorting plug installed,

REGULATOR BOARD
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Operate Mode,

Semiconductor Voltace Readings

ul
Pin Trahsmit EFeceive
C 28.2 30
I ~1.5 ~18
0 3.2 3.25

 R23
15Kf 1w

REGULATOR

VWA~

13 470

BOARD g0b4¥

500 watts output, 14.000 MHz.
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SHUNT BOARD 80647

This assembly contains the safety circuits necessary to protect the final amp-
lifiers in the event that an excessive current or high voltage is sensed at the po-
wer supply output. If the preset current or voltage threshold is exceeded, the
shunt board pulls the "Trip" line to ground, generates an "I/V" fault indication on
the status display, and "Trips" the mode switch to standby.

Resistors Rl through R5 form a current shunt which develops a voltage propor-
tional to power supply output current. A portion of this voltage is used to for-
ward bias Ql which triggers SCR Q2 through R10. Thermistor R6 adds a negative
temperature coefficient to the divider completed by R7 and R8 to track the drift
of threshold voltage of Ql and Q2. This keeps the current trip point from drifting
lower as Q1 and Q2 warm up.

Zener D1 sets the over-voltage trip point at 56 volts. Avalanche of D1 trig-
gers Q2 through R9.

SCR Q2 is reset by action of the reset circuitry on the control board when the
mode switch is returned to operate.

Snubber network R12-C2 prevents false triggering of Q2.

A R/ - RS . TRIP IN OUT
p— A —e5x OIS N/ TW
——ye
r———"A—
IWPUT O A O oUTPUT 2773
(8oTTOM EYELET) , GoP EyeLeT) 4
N\ R7 27 {
AA- e A A S— :
Re— D1—s
R8 /00 TRIp(HOLLoW PiN)
———aaa—
Q1
Q! R6
2N5097 RI2
| vy 47
D/ S SRIO  2W5060 RS
INY758 T SV S0k T+
A c2
Y 33
i Rl CI{I ;L
IK - %7;L
SHUNT BOARD 80647 7-/0-80
80647 SHUNT BOARD
PARTS LIST QTY
Cc2 23182 CAP-FXD,33MF,16V,EL VERT 1
Cl 23188 CAP-FXD,4.7 MF,25V, EL VERT 1
01 25001 TRANSISTOR-2N5087 1 EBC
Q2 25039 SCR-2N5060/C1034 1
D1l 28037 DIODE-ZENER,56V,10%,1N4758 1
R6 30052 RES-THERMISTOR, 50 OHMS,20%,1w 1
R8 30071 RES-VAR,100,LIN,PC VERT,30% 1 K G
Semiconductor Voltage Readings
Collector Base Emitter )
Transistor | Transmit Receive | Transmit Receive Transmit Receive
01 0 L 0 45 48 45.5 ‘47.5
Anode Gate Cathode
Transistor | Transmit Receive | Transmit Receive |[Transmit Receive
Q2 17.3 20.5 0 0 0 0 ]

A

08/¢




INPUT CLAMP 80777

The input clamp assembly acts as a very fast single pole-double throw switch
to remove drive from the final amplifiers in less than a millisecond after a fault
condition is sensed. ~The input drive is diverted to a 50 ohm load for a few milli-
seconds until the ampl_fier bypass relays can drop out to connect the driver di-
rectly to the station antenna.

The normally closed path is from input to output through pin diodes D1 and D2.
Diodes D1 and D2 are held in conduction by current through R13 and Q2. Q2 is
biased on by Q1 which conducts whenever the trip buss is above about 7.5 volts.

The trip buss is normally 16-20 volts unless a fault occurs, then drops to about

2 volts.

When a fault condition causes the trip line to fall to 2 volts, Ql and Q2 are
turned off and Q3 is biased on. Current through diodes D3 and D4 connects the
input to resistors R3 and R4 which dissipate the drive power for about 10 milli-
seconds.

To assure that the diodes in the open path remain off, a small portion of the
input rf is rectified by diodes D5 and D6 and applied as reverse bias through RS
or R6. S
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Q3 L5 L6 J1 (INPUT)

01 02 L3 L4 J2 (OUTPUT)
80777 INPUT CLAMP
PARTS LIST
TI-6 21007 CHOKE-RF, 1 MHY
c1,2,7,8 23006 CAP-FXD, 0.l1MF, 250V, FILM, 20%
cé 23060 CAP-FXD, 22MF, 35V, EL
c3 23091 CAP-FXD, 18PF, CER, N750, 500V
co 23133  CAP-FXD, .001MF, 500V, CER, 5%, 25SF
c5 23139 CAP-FXD, 100PF, 100V, 5%, N750
c4 23152 CAP-FXD, 47PF, 500V, 5%, N330, CER
01 25054 TRANSISTOR-MPS6514
02,3 25104 TRANSISTOR, MJE-350
D5,6,8 28001 DIODE-1N4148/1N914, SIL
D7 28011 DIODE-ZENER, 5.6V, 10%, 1IN752A
Dl,2 28042 DIODE, KS1002
D3,4 28043 DIODE, 1N4007

RECEIVE (OPR) TRANSMIT (1 kW)

E C B E C B
Ql 0 0.2 0.8 0 0.2 0.6
Q2 9.6 8.2 9.0 8 7.3 7.2
Q3 9.6 4.7 9.6 8 -45 8
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Ten-Tec, Inc.

1185 Dolly Parton Parkway
Sevierville, TN 37862

Repair Service: (865) 428-0364

LIMITED WARRANTY AND SERVICE POLICY, U.S.A. AND CANADA

Ten-Tec, Inc., warrants this product to be free from defects in material and workmanship for a
period of one (1) year from the date of purchase, under these conditions:

1.

THIS WARRANTY APPLIES ONLY TO THE ORIGINAL OWNER. It is important that
the warranty registration card be sent to us promptly.

READ THE MANUAL THOROUGHLY. This warranty does not cover damage resulting
from improper operation. Developing a thorough understanding of this equipment is your
responsibility.

IF TROUBLE DEVELOPS we recommend you contact our customer service group direct at
the address or phone number shown above. It has been our experience that factory direct
service is expeditious and usually results in less down-time on the equipment. Some overseas
dealers do offer warranty service and, of course, have our complete support.

EQUIPMENT RETURNED TO THE FACTORY must be properly packaged, preferably in
the original shipping carton(s). You pay the freight to us and we prepay surface freight back
toyou. Canadian customers must have proper customs documentation sent with incoming
repair equipment. Duties or fees charged due to improper documenting are the responsibility
of the owner of the equipment.

EXCLUSIONS. This warranty does not cover damage resulting from misuse, lightning,
excess voltages, polarity errors or damage resulting from modifications not recommended or
approved by Ten-Tec. In the event of transportation damage, a claim must be filed with the
carrier. Under no circumstances is Ten-Tec liable for consequential damages to persons or
property caused by the use of this equipment.

TEN-TEC RESERVES the right to make design changes without any obligation to modify
equipment previously manufactured, or to notify owners of changes to existing equipment.

THIS WARRANTY is given in lieu of any other warranty, expressed or implied.
SERVICE OUTSIDE OF THE U.S.A. OR CANADA

Many of our international dealers provide warranty service on the equipment they sell. Many of
them also provide out of warranty service on all equipment whether they sold it or not. If your
dealer does not provide service or is not conveniently located, follow the procedure outlined
above. Equipment returned to us will be given the same attention as domestic customers but
roundtrip freight expense, customs and broker fees will be paid by you.

Part no. 74244
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TEN-TEC

This obsolete manual file is provided as a courtesy to you by Ten-Tec, Inc.

Ten-Tec's service department can repair and service virtually everything we have built going
back to our first transceivers in the late 1960's. It is our ability to continue offering service on
these rigs that has led to their re-sale value remaining high and has made a major contribution to

our legendary service reputation.

Printed and bound copies of all manuals are available for purchase through our service
department if you would prefer not to use this copy as your transceiver manual.

We can repair or service your Ten-Tec equipment at our facility in Sevierville, TN. We also offer
support via telephone for all products via during usual business hours of 8 a.m. to 5 p.m. USA
Eastern time, Monday through Friday. We have a large supply of parts for obsolete products.
Repairing a transceiver or amplifier yourself? Contact us for parts pricing information.

Service department direct line: (865) 428-0364
Ten-Tec office line: (865) 453-7172
Service department email: service@tentec.com
Address: 1185 Dolly Parton Parkway, Sevierville, TN 37862 USA

We have found it is most effective for us to help you troubleshoot or repair equipment with a
consultation via telephone rather than by email.

Suggested contact methods are:

Troubleshooting or repairing equipment — call (865) 428-0364
Other inquiries — call (865) 428-0364 or email service@tentec.com

THANK YOU AND 73 FROM ALL OF US AT TEN-TEC
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