WARRANTY

RF Power Labs, Inc., warrants each new product to be

free from defects in material and workmanship under

normal use and service for a period of 90 days after de- -
livery to the ultimate user and will replace or repair the

product at our option, at no charge should it become de-

fective and which our examination ‘shall disclose to be

defective and under warranty.

This warranty shall not apply to any RF Power Labs

" product which has been subject to misuse. neglect, acci- :
dent. incorrect wiring not -of our own installation, or to

use in violation of instructions furnished by us. nor ex-
tended to units which have'been repaired or altered out-
side of our factory.

This warranty is in lieu of all other warranties expressed
or implied and no representative or person is authorized
to assume for us any other liability in connection with
the sales of our products.

Sales receipt must accompany product to validate the
date of purchase.
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CONGRATULATIONS! You are now the proud owner of
one of the most powerful and versatile VHF amp-
lifiers that money can buy. Your amplifier has
been designed by professionals who know mavd-wdmam
and know what the radio amateur is looking for in .
conjunction with today's multi-purpose <:m 1mndo

- equipment.

Your V350 has been designed for pulsed applica-
tions. The factory suggests you use the Model F135
(for 115 Volt) or the Model F235 (for 230 Volt) Fan
Kit to keep the amplifier heatsink cool for long.
and trouble free operation. The dual fan kit is
prewired and plugs directly into the AC fan socket
located in the rear of the V350 amplifier cabinet.
The socket is internally wired through a tempera-
ture sensor switch. This switch is temperature
sensitive and will start the fans turning when, the
heatsink reaches excessively high ﬁmavm1mﬂc1mm.

It will shut itself off automatically after w:m
heatsink has cooled down sufficiently.

The fan kit is only required for continuous CW, AM,
RTTY, FSK, ASCII and FM operation if the duty nwodm
is more ﬁsmz_wox. For SSB operation, the amplifier
usually does not run hot enough to cause any concern.
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SPECIFICATIONS

Frequency Range : 144-148MHz; No Tuning

Final D.C. Input : 650-750 Watts

RF Power Output ¢ 350-400 Watts Maximum*

Drive Power ¢ 20 Watts Maximum*

Circuitry ¢ Fully Transistorized

Modes of Operation :  AM-FM-SSB-CW-RTTY-
ASCII-FSK

Duty Cycle ¢ Continuous

Gain, Typical:
8 Watts Input
12 Watts Input
15 Watts Input

Primary Wiring

300 Watts Output
350 Watts Output
400 Watts Output

Built-in AC Power Supply
115/230VAC

T/R Switching ¢ Built-in 1KW Coaxial
T/R Relay

60dB down all Harmonics
60dB down all Spurious

10 Watts (LOW) or
350 Watts (HIGH)

Front Panel A1l Mode
Set Indicator

Cooling ¢ Convection SSB and CW
Model M135 or F235 required
for Continuous FM operation

Built-in Thermos-Switch for
Fan Control

-

Spurious

Power Qutput Select

Metering, Lighted

Temperature Control

*See power IN/OUT chart for other input levels,

SPECIFICATIONS (Continued)

Auxiliary Output : +13 Volt at 3 Amperes
: on Rear Panel ,

Hinged Amplifier and
Heatsink Top Assembly
for easy mnnmmmdcddﬂﬁk
and service

52 pounds,
24 kilograms

17 x 8 x 13 inches, '
432 x 203 x 330 aa_d
meters

Bench Mounting: Rubber
Bumpers

Rack Mounting: 19" Adaptor

Kit (OPTIONAL) _

Design Layout

Weight

Size (W x H x D)

Mounting

UNPACKING the instrument as soon as it arrives at
your home is very important. You must report any
damage to the freight company at once. If pur-
chased from a dealer, let him know the extent of .
the damage. Keep the shipping container in case
you may have to return the V350 to the factory.
The factory will not honor any warranty if the p
instrument is not m:dvnma in its original msdvvdsu
container. The V350 is very heavy for its size
and a special cushion has been designed for safe
transportation over great distances. Make sure
all the accessories including the manual were .
packed with your amplifier. Fill in all of the
blank spaces on your warranty card and return it
within ten days to the factory. It will assure
you full protection as outlined on the back of
this manual. Failing to return the warranty card
will disqualify you from receiving any factory:
warranty assistance.



COOLING is probably one of the most under-estimated
safeguard precautions of any RF power amplifier.
The RF power devices used in today's amplifiers are
very rugged and can survive all kinds of abuses.
One of the most damaging is "overheating" without

any immediate 111 effects. The transistor chip will,

however, lose its potency after a few years and will
gradually show a decrease in gain and power output.
Yes, a transistor will age and it will do so much
quicker if it is run at constant high temperatures.
So, please make sure your amplifier is properly
cooled at all times. The small investment for the
fan kit is a good long term investment and can save
you many dollars in repair costs years from now.
Don't worry about control circuitry; it is all
built-in. The fan will run and stop running auto-
matically as the heatsink temperature changes. The
temperature sensor located inside the amplifier
controls the rear panel AC socket marked "External
Fan". qwm temperature range of the switch is about
46 to 50" Celcius.

PROTECTION Normally it is very difficult to destroy
the output transistors of the V350 amplifier. How-
ever, it is possible! So, please do not do anything
that could cost you a 1ot of grief. The devices are
specially designed for this circuit and are capable
of VSWR mismatches up to 20:1 and also open and

short circuit conditions, There are some conditions

that make this rugged transistor not so rugged.
Depending on just what the frequency is at the time
of the transmission and the load ﬁﬁa the length of
the cable used and a few other thi gs, you may find
that your amplifier is working at reduced power out-
put. It is possible that you have destroyed one or
more output transistors. The amplifier is extremely
rugged and chances are you will not hurt it if you
blow 350 watts into any open circuit or even into a
short circuit.

You must, however, be aware of the fact that the
devices "are" fallible, so please be careful and
make sure you always feed it into a 50 ohm load.

OVERDRIVE is one of the most common causes ow.
transistor failure. Injecting too scms RF drive
into a transistor is the same as feeding a 6 volt
lamp with 12 volts. The lamp will no doubt burn
out very quickly. So will the m«m:mdmﬂo1.. So
please make sure the amplifier is driven with the
proper level of about 7 to 15 watts. (20 zmnmm.
maximum.) If you feed 30 watts into the amplifier,
you WILL destroy the unit. Use your meter up
fronty it will tell you when you have reached m:m
correct drive. Any increase from that level éddd
result in excessive heat dissipation and possible

distortion.

SSB OPERATION Set the mode switch to the AM/SSB
position. This will provide the correct amount
of DC bias for linear class "B" operation, u1@<dad=u
both good linearity and best m*mﬁnﬂmznzu Maximum
PEP output is 400 watts. A slight upswing @ﬁ the
panel meter will indicate the bias circuit is
functioning. When talking normally into the micro-
phone, the needle should swing back and forth, from
zero to about half-way up. Input power for clean
operation should be 8 to 15 watts PEP,

Any attempt to drive the amplifier harder will
cause increased distortion or may even cause
permanent damage to the amplifier. You zdd_

notice that a time delay has been designed into

the T/R switch to absorb the relay chatter and

keep it operating smoothly. The delay is about

1-2 seconds. It can be altered by changing the
value of the capacitor C42 located on the terminal
strip next to the input connector. For AM and FM
operation, the capacitor could be omitted.
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AM OPERATION Set the mode switch to AM/SSB position.
The amplifier is now biased for class "B" linear
operation. While injecting an unmodulated carrier
into the amplifier, listen for the T/R switch to

click in. After the relay has engaged, keep your
eyes on the panel meter and adjust the carrier until
the meter reads in the AM portion of the dial. This
corresponds to about 25-30% of the maximum peak out-
put power capability of the amplifier. A fully
modulated AM signal reaches about four times as much
peak power as the unmodulated carrier. With this in
mind and the maximum amplifier output being 400 watts,
we must keep the carrier level to about 100 watts as
indicated by the meter dial marked "AM". You are now
ready to put 400 watts of fully modulated peak AM
power on the air with very respectable distortion
content. Increasing the drive level to a higher value
will result in an increase in distortion.

CW OPERATICN Set the mode switch to CW/FM, Adjust

your exciter drive level to a meter reading corres-
ponding to the CW/FM mark on the dial. This setting
will produce a near maximum power output from the
amplifier. The timing capacitor keeps it from fol-
lowing the RF bursts and forces it into a 1-2 second
time delay. .

FM OPERATION Set the mode switch to the FM/CW posi-

tion. Adjust the output power of your exciter to CW/FM

on the meter dial. You are now putting out near maxi-
mum power into your antenna. Do not overdrive the

amplifier for the reasons stated ﬁmx~¢m1 in this guide.
f the meter will not

An overdrive into the red portion
harm the amplifier; it should nevertheless be avoided.
It will cause a dramatic increase'in transistor power
dissipation, resulting in an increase of heat. If the
T/R switch holds on too long for your FM pleasure,
remove the timing capacitor C42.

<%

RTTY, FSK and ASCII OPERATION Adjust your V350 as

you would for FM, but keep in mind that the RTTY,
FSK and ASCII modes run full power for a long period
of time and therefore, you must make sure you have
your V350 equipped with either the F135 or F235 Fan
Kit for continuous duty.

LOW POWER-HIGH POWER SWITCH is used to disengage

the T/R relay. If the switch is moved to the 10
watt position, the T/R relay is disconnected and

the driver input power to the V350 cannot reach the
output transistors. The result, the signal travels
through the coaxial relay and right back out through
the Tow-pass filter to the antenna. With the switch
in the 350 watt position, the signal activates the
relay sensor and pulls in K1. This directs the 10
watts from the driver to the amplifier circuit and
boosts it up to 350-400 watts. This feature enables
the operator to go from high power to low power with
the flick of a switch, without physically having to
disconnect anything or without having to shut the
linear amplifier off and thus, maybe losing the +13
volts at the accessory socket. The red and green
lights will indicate what state the T/R relay is in.
Red means the relay is activated, meaning high power;
green means the relay is disengaged, meaning low
power or receive mode.

+13 VOLT OUTPUT SOCKET A well regulated +13 volt,

3 amperes DC output 1s available at the rear panel.
It can be used to drive accessories such as 10 watt
transceivers or preamps, RTTY computer terminal or
alike. It is capable of 3 amperes continuous. If
higher currents are required, consult the factory.
The +13 volt supply is protected by a 3 ampere fast
acting fuse. DO NOT replace it with any other type.
The DC power supply feeding the amplifier is pro-
tected by a 35 ampere fuse. Normal current at
amﬁma:s power output is 25-28 amperes DC at +2
volts. :



Twenty-eight amperes drawn by the V350 amplifier corres-
ponds to a front panel meter reading of FM, set just
under the RED warning line. It also corresponds to 350-
400 watts of power output under normal operation and
assuming, of course, the amplifier is tuned properly.
CAUTION: DO NOT permit your V350 to operate for long
periods of time with the meter indicating into the red
area; it will cause a dramatic increase in heat dissi- .
pation.

PRIMARY POWER Your V350 has been factory wired for
either of the following voltages: 100V;. 115V; 127V;
200V or 240 Volts, 50-60Hz, The amplifier may be opera-
ting at reduced power output if you operate it from low
line voltages. On the other hand, you may run the risk
of permanently damaging the transistors if you operate
the amplifier off excessively high 1line voltages. Please
check your AC supply voltage to make sure your amplifier
is wired correctly, before plugging it in. You may save
yourself a big headache. See AC PRIMARY POWER CONNECTION
chart for transformer connections. The line cord is
fused for your protection. Please do not replace the
fuse with a wrong substitute. Fuses blow for a reason
and, if your amplifier blows a fuse, investigate the
cause before you replace or substitute it., The line
cord is also grounded to protect you from injury in

case of a voltage breakdown or any other serious

defect. DO NOT remove it even if your primary does

not have three wires., The green ground wire does not
affect the operation of your amplifier in any way, it's
only function is safety. -

L
RACK ADAPTOR As an option, a Hm-¢=n: (483mm) rack
mount adaptor is available for standard rack mounting
of the amplifier. The rack mount adaptor is attached
to the holes on the sides of the ‘chassis.
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TUNE-UP_PROCEDURE: Normally, it should not be neces-
sary to disturb the adjustments of the amplifier.

Only after major circuit repair or if a change in fre-
quency operation is desired should the variable ele-
ments be readjusted. The factory does not suggest any
circuit adjustments be made unless the person perform-
ing these adjustments is technically qualified and has
the proper equipment available to insure that the
equipment performs as specified after.adjustments are
completed. Improper adjustments of the amplifier com-
ponents may cause spurious output not meeting FCC spe-
cifications.

Before proceeding with the alignment of the tunable
elements of the amplifier, it is required that the am-
plifier subchassis be lifted from the cabinet in order
to gain access to the adjustments.

Remove the four 6/32 by 5/8" phillips pan head screws
located directly on top and up front of the heatsink.
Also, remove the two screws holding the RF connector

panel to the chassis.

NOTE: DO NOT remove the two screws holding the heat-
sink to the rear connector plate. Tilt the amplifier
up making sure the harness and connector do not short
out against any chassis parts.

Connect the amplifier and test equipment as shown in
Fig. 1 and very carefully vxoomma as follows:

1) Adjust variac to 50% of normal line voltage.
(50-60VAC) :

2) Push AC power switch to "ON". Il pilot light will
illuminate, so will the meter light. Mode switch
should be down to FM/CW. 10W/350W switch to 350W.

3) Inject about 3 watts of RF power at the operating
frequency into the amplifier and watch the output
power meter M2 and the panel meter for an upward
indication. :

4) Slowly tune C17 & C27 on Al and on A2 for maximum
power output as seen on the RF output meter M2.

16

NOTE: Make sure you hear K1 relay click in. If ———

not, slowly increase the variac or the input
drive power until it does.

5) Adjust C36, C11, C22 and C41 for maximum output
power as can be seen on M2 and M1 respectively.
Adjust C32 for minimum input VSWR on M1. A

6) Slowly go through the entire procedure again,
there will be some interaction between adjust- ,
ments. Do not try to tune the amplifier with
one quick adjustment. A1l adjustments should
require the same amount of change for best results

X2

7) Set the variac to full line voltage and repeat the~—~—~~

entire procedure several times to insure a
balanced adjustment of all stages.

8) Set the input drive power to 15 watts. Peak all
adjustments for maximum output power and minimum
input VSWR. The amplifier should produce a mini-
mum of 350 watts of clean RF power output.

9) Check the output signal with a good spectrum
analyzer to insure that all spurious emissions
are down 60dB minimum from the desired signal.
The panel meter should not indicate into the red
area of the meter scale. If it does, retune the

bt

final output stages by means of C17 and C27, for |
a dip in the collector current (meter dip). The m
best setting is clockwise through the power output!
peak plus 1/8 turn of the capacitor adjustment. w
Bandwidth is about 5MHz. . |

CAUTION: Always start with low input levels and low
AC Tine voltages. Gradually increase them as the w
amplifier is being tuned-up. It may require several w
complete tune-up procedures to arrive at the correct
final setting. Never operate the amplifier with AC

| [ B O ] [ (o

line voltages producing more than +33VDC across C1
capacitor under no load conditions., i

i
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