CQ REVIEWS:

The Commander HF-2500
HF Amplifier

BY LEW McCOY*, W1ICP

There Is one thing | really appreciate
whenever it comes to reviewing a prod-
uct, and it is best described by a single
word—ruaged. If ever | reviewed a piece
of equipment that fits this word, it is the
new Commander HF-2500 linear amplifi-
er manufactured by Command Technolo-
gies. You'll see why | say this as we go
through the review.

Basically, the HF-2500 is a full-legal-
power (1500 watts), grounded-grid linear
amplifier covering 160, 80, 40, 20,and 15
meters, and a slight moaification will put
it on 10 or 12 meters. However, you must
send a copy of your license before Com-
mand lechnologies will provide the infor-
mation,.

Why do | use the term ruggead? Simple.
The amplifier uses a pair (that's right, a
pair) of 3CX800A7 tubes. This provides a
total plate dissipation of 1600 watts. You
can run 1500 watts output, key down, as
long as you desire. This is the front-panel view of the HF-2500. At the upper left is the band switch. To the

The amplifier is completely self-con- right are the TUNE and LOAD controls. There are two lights, one indicating AC power
tained, weighing inat 75 pounds(itgetsin is on(green) and another showing you are in the transmit mode (red). The OPERATE-
just under the UPS and Federal Express STANDBY switch is also an exciter-only switch. In the standby position the exciter is

shipping requirements). It measures 17" connected straight through to the antenna.
x 16" x 7% ", A single switched meter

IS used to measure plate voltage, plate
current, or grid current. The normal drive
power required is 50 to 80 watts for a full
1500 watts output, in any mode desired.
Fig. 1 is the circuit diagram of the amplifi-
er. However, while not shown, there are
RF bypass capacitors on the timer circuit
and in other spots where needed.

Infig. 1 note the input circuit with capa-
citors C28 through C32, which is a tuned
network on each band. These tuned input
circuits are L-C-L or T impedance
matching networks with a design *'Q" of
5. These circuits reduce intermodulation
components plus permit “'talloring ' the
output of any exciter to the cathode input
of two 3CXB00s; more about this later.
The capacitors are adjustable from the
rear panel of the amplifier. The front-
panel bandswitch selecis the proper
tuned circuit. Also, a negative going ad-
justable ALC circuit is built in which can
be used to limit the output of the amplifier.

COMMANDER ur-250¢

*Technical Editor, CQ, 200 Idaho St., Sil-  This the final amplifier deck showing the tank circuit. The toroid mounted on the rear is
ver City, NM 88061 the 4 to 1 balun used to bring the 200 ohm tank output down to 50 ohms.
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In addition, the ALC is adjustable from the
rear panel.

On the plate side of the amplifier, the
tank circuit consists of a pi variable net-
work that converts the plate load of 1400
ohms down to 200 ohms. Two air vari-
ables and a switched inductor are usedto
accomplish the transformation. | might
add here that the air variables are prod-
ucts of the Oren Elliott Corporation, a firm
in Ohio which specializes in building high-
quality variables and roller inductors.

The pi network is designed fora Q" of
14, which provides excellent harmonic
attenuation. Fifteen and 20 meters (and
10) are covered by L13, the large-diame-
ter silver-plated inductor shown in the
photos. A toroidal wound inductor, L14,
covers 160, 80, and 40. In addition, a re-
actance tuned ferrite core provides a 4 to
1 impedance transformation for the pi
from 200 ohms down to 50 ohms. This
also provides additional harmonic atten-
uation. Harmonics are down to a mini-
mum of 50 to 60 dB, well above FCC re-
quirements.

Fig. 1- Circuit diagram of the HF-2500.

The bandswitch, S5A and B, is an ex-
tremely well-constructed unit easily cap-
able of handling high RF voltages (it is rat-
ed at 7000 volts). Everything about the fi-
nal amplifier construction and quality is
really first class, as evidenced by the
photos.

Of course, one of the important points
about any amplifier is its power supply.
Don't forget—in fact, don’t ever forget—
that this is no 12 or 24 volt supply. The
voltages and currents in any amplifier
using high-voltage triodes or tetrodes
can be lethal. We have acquired count-
less new amateurs in the last few years
whowere introduced to amateur radio via
the 12 volt, solid-state route, and believe
me, it is easy to become careless when
all you have dealt with are such low volt-
ages.

The power supply inthe HF-2500 is op-
erated from 220 volts AC at 20 amperes,
a little story in itself as far as | am con-
cerned. My house has no 200 volt wiring,
so | ran a 200 volt line to the shack in or-
der to do the review on this unit. The am-

plifier | was using was running on 120
volts, but had an arrangement whereby |
could change some jumpers and the am-
plifier would work on 220. | hooked it up,
but the darned thing wouldn't come on,
resulting in my troubleshooting the wiring
for a full day. | finally had the sense to put
a voltmeter across each side of the AC
outlet to ground and found 120 volts on
each side. | was stumped until | put the
voltmeter across both of the hot AC
leads. Instead of 240 | had O volts. | quick-
ly realized | had wired both sides of the
line to one side of my 220 input at the fuse
box! Talk about feeling stupid!

As | said, the HF-2500 uses 220 volts.
The primary of the transformer is switched
on by sold-state relays U1 and U2. These
relays conduct when the phase angle of
the power line voltage equals zero de-
grees. This minimizes surge currents
while the filter banks, C13 through C20,
charge. A front-panel switch is used to
turn the relays on and off.

The secondary of the high-voitage
transformer is 900 volts ACandis fedtoa

Say You Saw It In CQ

May1980 e CQ e 37




voltage doubler with a resulting 2650
volts DC. The metering of the plate and
grid currents is accomplished by shunt
resistors RS, R6, and R7 located in the
negative return of the tube cathodes.
Plate voltage metering is accomplished
by use of the resistor multiplier network
(R9,R10,andR11)locatedinthe B + line.
A 50 ohm, 50 watt resistor wired in series
with the tube plates limits the current in
the event of an arc within the internal
structure of the tubes. Relay K1A con-
trols the bias of V1 and V2 during transmit
and standby modes. During transmit a
zenerdiode, D21, isin series withthe B —
supply voltage and tube cathodes, estab-
lishing bias for Class AB2 operation.
Another winding on the power trans-
former provides 6.3 volts, which is used
in a voltage doubler to produce 17.8 VDC,
which is then passed on the inputofa 12
volt regulator (U3). A 555 IC timer (U4)
provides a 2 minute delay before Q1 turns
on. This 2 minute delay provides ade-
quate warm-up time for the cathodes of
V1and V2. Relay K1 is activated by short-
ing rear-panel jack J3 (key), which places
the amplifier in the transmit mode. A Day-
ton 50 cubic feet per minute blower (which
IS pressurized) is used to cool the tubes.

While the tank circuit is adjustable, the
manufacturer recommends operating in-
to loads of no greater thana 2 to 1 SWR,
at least at maximum powers. | also highly
recommend this procedure simply be-
cause with 1500 watts and the high RF
voltages developed, it isn't very smart to
run with a high SWR and the correspond-
ing high RF voltages you could develop.

The tubes used in this amplifier, the
3CX800s, are very high gain, and as |
have heard, rather "‘touchy."” One acid
test for amplifier stability is to remove all
drive but leave the plate voltage on and
then adjust the loading and tuning con-
trols to see if the amplifier “‘takes off"
(self-oscillation) onits own. | did this on all
the bands and found complete stability,
which | consider a real credit to the de-
sigher.

Voltage regulation is also excellent,
from key up to key down. Full 1500 watts
output, the voltage drops approximately
200 volts. The AC input line is fused with a
15 amp, rear-cabinet-mounted unit. |
blew this fuse on my initial tune-up, but
never after that. | frankly don’t know why.
There is also a safety interlock switch on
the rear wall that is activated when the
top cover is removed. | feel that again |
should warn any recently licensed ama-
teur that the voltages in this or any tube-
type amplifier are very lethal. As | stated,
many newcomers have joined the ama-
teur radio ranks since the advent of solid-
state, and some solid-state amplifiers op-
erate on relatively low, non-lethal volt-
ages. Make sure that every precaution is
used when using a tube-type amplifier.

My exciter (transceiver) is a modern

— —
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Here is the view looking down into the amplifier. The box mounted on the rear wall con-
tains the tunable circuits for the input. At the right are the power transformer and some
of the associated circuits.

solid-state unit capable of 100 watts out-
put into a 50 ohm load. When | first tried
the HF-2500, | found | had difficulty
reaching the rated output figures on a few
bands. | naturally assumed | had plenty of
drive, but | was wrong. There was enough
of a mismatch between the transceiver
and the amplifier that the transceiver was
tending to shut down. | realized that |
needed to adjust the trimmers, C28
through C32(fig. 1), that were on the input
Circuits.

First | loaded up on 10 meters and
could only get 100 watts output. | noted |
didn’t have much apparent grid drive, so |
adjusted the trimmer capacitor on the in-
put circuit. It was rather amazing to see
the drive go up and the output zoom up to
2 kw (into the dummy load, of course).
This brought me back to the old cliche
“When all else fails, read the instruction
manual!'’ The grid meter is shunted to
read 100 ma at full scale, but the two
tubes are rated at 120 ma, so you have

-
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This is the rear view of the HF-2500. Along the upper right are the adjustment access
holes for the input circuits and ALC adjustment. At the lower left are the KEY, ALC in-
put, and an auxiliary 12 VDC output.
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Bottom view of the RF deck. At the upper right is the power supply capacitor deck. To
the right of the lower tube is the inductor for the low bands, 40 through 160 meters.

pienty of warning with the meter reading.
About 40 to 60 ma of drive will provide
1500 waltts output. In fact, | found that in
operation | had to reduce the RF drive
control on the exciter, actually permitting
it to loaf along. Normally, with RTTY and

AMTOR the exciter fan would come on to
provide cooling. | found this didn't hap-
pen when | used the amplifier simply be-
cause the exciter was running at about

half power to produce 1500 watts amplifi-
er output.

I've mentioned the problems | had, and
they were nearly all cockpit problems—
failure to do what the manufacturer told
me to do. | did have one other problem,
andthat was an RF arc (only one)and | at-
tribute that to corona because of the high
altitude at which | live—nearly 7000 feet
above sea level.

The instruction manual is detailed and
easy to read. There are plenty of caution-
ary notes in the manual. As | said earlier,
this is no low-voltage amplifier, so all
warnings should be heeded.

| tested the HF-2500 on all the bands,
160 through 10 meters. | used a Trans-
match on everything below 40 meters
and matched antennas on 20 and above.
To repeat myself, tune-up is straightfor-
ward, and | might add, very easy to reach
1500 watts output. (I tested into a 4 kw
dummy and | found | could go well over
2000 watts output!) Operating the ampli-
filer was a real joy, and | would be less
than honest if | didn't say the high power
made a big difference in many of the con-
tacts | made. Let's face it: amateur radio
Is a competitive hobby, and the differ-
ence in many QSOs is the ability to be
heard.

Price of the HF-2500 is $2188. The am-
plifier is manufactured by Command
Technologies, Inc. (no connection with
the former Dentron Corp. or Amp Supply),
1117 W. High St., P.O. Box 939, Bryan,
Ohio 43506 (1-800-736-0443). Iﬂ

UNADILLA ANTENNA
A\ MANUFACTURING CO. AN
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24 Hour FAX
Amateur Antenna Baluns

'A..

T‘AT For over 20 years, prelerred by Amateur,
= Military and Commercial Operators. =

Assembled with all stainless steel

. hardware and a built-in lightning arrester
minimizes your 1V, maximizes your .

power, waou
(HF&VHF)

W2AL)
(1:1 & 4:1)

Transformer Baluns

For medium power {1000 watts RF minimum) and broadband operation 340 MHz.
W2AU 1:1 W2AU 4:1
S0/50 or 75/7552 200/50 or 300/75L2
Dipoles,V's
Beam Models, Quads

Hi-lmpedance Antennas
(ie:Folded Dipoles)

Non-Transformer Baluns

W2DU-HF

1.8-30 MHz
3000-9000W
1500-5000W

W2DU-VHF

A 30-300 MHz

w/1:1 SWR| 2000-4000W
w/2:1 SWR| 1200-2400W

Contact Your Local Ham Dealer Today!!!
To order direct call (508) 475-78310r write

for our informational brochure on our other fine products
Baluns-Antenna Kits:Fiters:-Cemer Insulators-ENDsulators™ «Coaxinl Relays

All products come with a 30 Day Warranty

-NOTICE-

We are the NEW manufacturers of the original

JAMES MILLEN™ Products
Grid DipMeters 545’578 5711 8am-5pm EST M-F

40 CIRCLE 175 ON READER SERVICE CARD

Capacitors

9-5 EST M-F

The Radiokit DVR-60 Digital Voice Recorder

State of the art surface mount technology provides unequaled price/
performance benefits in a unit that measures only 2%« x 3% inches.

PRICE
$149.95

Numerous Amateur/Commercial/lEducational Applications:
* Repeater |D and Messaging * Simplex Repeater * Voice Mailbox

» Contester/DXER Voice Messaging, Interface with Popular Contest
Logging Programs.

* Missed or Busted Call Playback. Works on ANY Audio Signal.
= Instant Replay of Emergency or Traffic Messages. « Home Security

* Talking Sign = Public Address System—Emergency Announcements

Specifications:

= Up to 16 Variable Length Messages
* 60 Seconds Recording/Playback Available as Shipped, User
Expandable to 4 Minutes,

* Message Buffers Completely Soft Sectored
* Random Access Playback

= Selectable Continuous Loop on Record ;umsnfﬂ:n:'f rPH.TE ;i;ﬁ ™
» Manual or Computer Controlable

* 32KBPS Sampling Rate for Natural Sounding Audio

= Selectable Input Gain Levels, 0, 20, or 46. 2V PP Max

* Message Select: Up to 4 Lines Binary Code

* Signal to Noise Ratio 55 dB * Power Requirements 9-15 VDC @ 50 ma Peak
* Distortion Less Than 2% THD » Completely Wired and Tested. NOT a Kit

The DVR-60 is provided with full documentation. Four holes are provid-
ed on the PC board for mounting convenience. All input/output lines
and component designations are clearly silk screened on the board.

OEM and Dealer Inquiries Welcome
Custom Design and Production Facilities Available

RADIOKIT ¢ P.O. Box 973-C = Pelham, NH 03076
(603) 635-2235
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