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fig.1 - KA 1000 amplifier
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1) ON/OFF switch

8) Overhealing or blower stop allarm

2) HEATING lamp (filament pre-heating) 9) Control logic reset
3) POWER lamp (amplifier turn-on) 10) Input R.F. connector

4) LOAD knob
5) PLATE knob

11) Power meter
12) Current meter

6) Overdriver and GRID current allarm 13) Power switch
7) V.S.W.R. allarm 14) Current switch

KA 1000 - USER MAUAL

00 ©0O



1.3 END USER FACILITIES

1.31 External settings and adjustment

QFF/ON (switch): this switch (see. fig.1} in OFF position means that the amplifier is turned-off:
on the contrary when this switch is in ON position means that cooling system,
tube filament , control and logic unit, timer (which gives authorization to close

the high voltage anodic circuit) are powered.

FWD/REFL (switch) it permits to select (see fig.1) the kind of signal the OUTPUT POWER
meter will show: in FWD position it is possible read the direct output
power while in REZFL position shall have the reflected power coming from

the load (antenna system).

RESET (pushbutton): it permits to reset the logic and control unit when an internal or external
drawback may hapipen in the device, and the relative LED indication. (see
fig.1).

PLATE/GRID (switch): it permits to select (see fig.1) the current value indicate by CURRENT
meter: in PLATE position it will indicate the PLATE current, while in
GRID position it will indicate the GRID current.

PLATE (knob): it needs to make the fine transmitting frequency adjustment (0.8 MHz); this is
possible turning left or right the knob (see fig.1) in order to have the maximum

output power.
LOAD (knob): it needs to optimize the coupling of final power stage with the connected load; this

is possible turning the knob (see fig.1) in order to have the maximum indication
of QUTPUT POWER meter when it is in FWD position.
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1.32 Warning and led indications (see fig. 1)

HEATING (red lamp): it shows the start of pre-heating cycle (filament, cooling and control

logic unit are powered).

POWER (red lamp): it shows the end of pre-heating cycle and that the anodic circuit is

powered.

IG (green led): it shows the intervention ©f logic and control unit due to overdriving given to the

amplifier input or an higher grid current value absorbed by tube.

VSWR (red led): it shows the intervention of control and logic unit due to an excessive power

return coming from antenna system connected (mismatching or short circuit).

FAN (yellow led): it shows the intervention of control and logic unit due to a no-functioning of

cooling system or on enviromental air over-heating, not due to the air

cooling system malfunction.

1.33 Meters

These meters (see fig.1) have been deweloped in order to furnish to the end user a continous
general information of amplifier status, wiith indication of main important parameters and values.
As above said, these indications are general only, so it is necessary use external measurement
devices to have more precise indications, above all when forwarding and reflected power are

taken into consideration.

CURRENT (100 mA/1 A max. indication): it permits to show the values of grid current and plate
current absorbed by the tube. The choise what show
is made by the means of PLATE/GRID switch above

mentioned.
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QUTPUT POWER (1.5 kW max. indication): it permits to show the forwarding power given to

the load and the reflected power coming from this
last one due to a mismatching. The choice what
show is made by the means of FWD/REFL switch
above mentioned. Up to a 5% reflected power

indication has to be consider correct.
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fig.2 - KA 1000 block diagram
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fig.6 - Cavity internal view
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4.3 SUGGESTION FOR A LONGER LIFE OF TUBE

In order to have the longer possible life of tube, it is necessary follow these suggestions:

< avoid mains fluctuations greater than 5%
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4.6 TUNING INSTRUCTIONS

Here are described operation apply in case of tuning a new cavity, greater repairs or changing
of the operating frequency, transport, and even in case of following regular replacement of the tube,

which required retuning, of all the slight shifting of sliding and rotary contacts needs to be

performed.
For tuning, polyscope is used. The goal is to achieve maximum output power together with

minimum grid current, both visible on protection and control front panel meters.

O Make sure the exiter is off or that the driver of the output power exiter indicate 0 (zero).

© Give tension moving the switch power 45/ in ON and the one of STAND-BY (S/); afterwards
waiting for the tube preheating period (about 2 min.); after that, the STAND-BY lighten indicats
the equipment is able to be in POWER from that moment the equipment is able to be located in
POWER through the exciter (please check the modaulator is switched on).

© Arrange the deviator in FWD position.

@ Take pilot power to a value of SW, work on driver PLATE and LOAD getting the higher

indication you can, on instrument POWER.

© Increase pilotage power to the maximum wvalue (20+25W); in output you will have 1000W. If this
wouln't happen, work on knobs PLATE and LOAD.

® Check on GRID current instrument that the grid current does not pass over 30mA,; if that would

happen, proceed like point 4).

@ Check on PLATE current instrument the anodic currents doesn't exceed value of 450mA,; if that

would happend, proceed like point 4).
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4.7 HOW TO CHANGE FREQUENCY

The amplifier can be tuned in trasmission on the whole FM band. For short frequency shifting
(max. 0.8MHz) it's enough working on driver PLATE and LOAD. so that you have the maximum
sign on instrument POWER.

For bigger shifting (LOAD driver completely close or open), it's necessary to work directly on
PLATE LINE (see fig.6-8), moving the metallic record and considering that to higher frequences
corresponds shorter lines and vice versa. Every time you do this last kind of intervention is good to

repeat again the whole calibration proceedings.

fig.8 - Change frequency
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fig.10 - Component layout (DB PRE RF £301-21)
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5.2 RF POWER MEASUREMENT CIRCUIT PARTS LIST

Item Quantity Reference Part
1 4 D3,D4,D5,D6 1N4148
2 1 R8 560R
3 2 R9,R12 47R
4 2 R10,R11 150R
5 1 R13 3k3
6 1 R14 390R
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fig.1l1 - CONTROL LOGIC unit block diagram
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6.2 STOP FUNCTIONING CONDITIONS

The amplifier stop functioning conditions can happen for:

2 excessive grid current caused by a wrong cavity tuning, a tube discharge (defective), or
overdriving (> 20+25W);,

< obstruction or broken fan or enviromental air over-heating;

S excessive V.S.W R. caused by antenna system or feeder cable.
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fig.12 - CONTROL LOGIC unit electric diagram
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fig.13 - CONTROL LOGIC unit component layout (pB$209:17)
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6.3 CONTROL LOGIC UNIT PARTS LIST

Item Quantity Reference Part

1 14 c1,c2,C6,C7,C8,C10,C11,

€12,€16,C17,C18,€22;

c23,C26 1n cer
2 6 C3,C5,C13,C15,€C19,C21 10n cer
3 1 co 68n 400/600V cer
4 6 Cc4,C14,C20,C27,C29,C28 10pn 50V
5 1 c24 4701 40V
6 I c25 471 40V
7 3 D1,D5,D7 DASS
8 5 D2,D3,D4,D6,D8 1N4148
9 3 Q1,04,06 BC107/547/237 npn
10 3 02,05,07 BC557/307 pnp
11 1 Q3 2N1711 npn
12 1 Ul HAT824
13 1 RL1 24V relais
14 1 D9 GIWO04
15 1 R1 47R 1/4W
16 3 R2,R15,R23 8k2 1/4wW
17 3 R3,R16,R24 390k 1/4W
18 2 R4 ,R25 22R 1/4W
19 3 R5,R18,R26 10k 1/4W
20 4 R6,R11,R19,R27 6k8 1/4W
21 7 R7,R8,R10,R20,R21,R28,R29 2k2 1/4W
22 1 R9 5k6 1/4W
23 1 R12 220R 1W
24 1 R13 1k5 1/4W
25 1 R14 ,R22 100R 1/4W
26 1 R17 220R 1/4W
27 3 P1,F2,P3 1k trim
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7.2 HIGH VOLTAGE UNIT

It has a 2.5 kVA transformer (7R2) with 2450 Vac secondary circuit voltage .The primary
circuit has three different connettors (220 Vac + 8%) that permit to compensate non némina] mains
value but costant, in order to have always the same value at the secondary circuit (in any case it is
necessary use voltage stabilizer if there are voltage fluctuations daily).

The 2450 Vac rectifier is obtained by thie means of 24 BY228/255 diodes rectifier bridge (AL
2000 8209-14 board), and leveling by the means of capacitive filter (C2).

This system permits a good compromise between ripple level and reliability.

Tube discharge limitation is made by the means of R/.

R25-26-27-28 resistors (see fig.15-16) discharge the residual high voltage presents on C2
when the amplifier is off.

18 Vdc voltage necessary to power the cathode is obtained by the means of D2 zener diode

(see general electric diagram).

7.3 LOW VOLTAGE UNIT

The TR/ transformer is the component that permits to have the two voltages of 13.5 Vac and
24 Vac.

The 13.5 Vac primary voltage is used to power the tube filament (see fig. 14).

The 24 Vca secondary voltage is used to power the control and logic unit, RS/ automatic
switch, which contacts give power to the High Voltage Unit, and to the automatic turn-on cycle
timer (see fig.14).

When §/ switch is closed gives power fto this unit , and also gives voltage to the M7/ blower

used to cool the heat produced by the tube functioning.
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fig.15 - H.V. RECTIFIER board electric diagram
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fig.16 - H.V. RECTIFIER board component layout (AL 2000 DB 8209-14)
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7.4 H.V. RECTIFIER PARTS LIST

Item Quantity Reference

Part

il
D1,D2,D3,D4,D5,D6,D7, D8,
D9,D10,DL1,D12,D13,D14,
D15,D16,D17,D18,D19, D20,
D21,D22,D23,D24

D25, D26
R1,R2,R3,R4,R5,R6,R7,R8
R9,R10,R11,R12,R13,R14,
R15,R16,R17,R18,R19,R20,
R21,R22,R23,R24
R25,R26,R27,R28

R37

R38

fig.17 - Mains power supply
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CHAP. 8
COOLING SYSTEM

A forced air flow serves as cooling for tube and cavity. This system is automatically controlled
by a PTC (R7) the protective logic (see general electric diagram).
The blower used is self-lubricate on ball bearing and warranty by its manufacturere for a life of

more than 20000 working hours.

Fan - Techmcal data:

TYPE oo, PAPST RV133/50-200
ROl o smmmammmmmmess s R S 10D
A AelVENY s nnnm s naene 2903/
PreSSUTE ..ottt 300 Pa

CHAP. 9
AMPLIFIER FUNCTIONING

To the AC 220V connectors (L, N, GND) must be connected the mains. Switching the 4S5/
automatic switch it is given the voltage to the device, but it is still turn-off.

Closing S/ (ON) switch it is given the voltage to the blower and to TR/ transformer, which
with its two secondary circuits has two functions:

1 - to power the filament (13.5 Vac),

2 - to power the services and the logic and control unit (24 Vac).

In these conditions GL/ lamp is on and the 7MJ timer is excited in order to start with the
preheating cycle (~ 120 sec.). At the end of this cycle will turn-on the contact of 7AM/ timer, which
excite the RS/ (in case of rear pannel is present this close S2 contact).

Turned-on RS/ switch that power the anodic circuit and the driver will be excited, light-on the
GL2 lamp.
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At this stage the amplifier is able to work.

The 7R2 transformer gives 2450 Vac to the H.V. rectifier board, where it is taken the anodic
voltage leveled by C2 capacitor.

The M2 metér takes from the directional coupler (PRE RF 8301-21), placed on filter, voltages
relative to forward and reflected power.

The C3 and C5 capacitors protect M/ and M2 meters against the radiofrequency components.

CHAP. 10
SERVICE AND MAINTENANCE INSTRUCTIONS

10.1 MEASUREMENT TEST

Timely (any week or after working period) a test record with the main measurements values of

amplifier, such as forward and reflected power, mains voltage, is raccomemned.

10.2 MAINTENANCE GENERAL INSTRUCTIONS

If the transmitter is placed into a clean and not humid enviroment, the maintenance procedures
can be made twice per year.

Moreover the transformers and the other power supply components must be clean to avoid
over heating. To do that use dry clothes, brushes, vacuum cleaner or compressed air (max. 1 bar).

Particular care shall be done for H.V. insulators.

Conductive and ceramic parts can be cleaned with alcool.

2 DANGEROQUS £

Before start with maintenance procedure, disconnect mains power supply by the means of 4S5/

automatic switch.
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JCX800A7:

- Plate dissipation (max.) ..
- Grid dissipation (max.) .

- Frequency for max. raun&s (CW) s

CHAP. 11
TUBE CARACTERISTICS

. 1000 W

AW
.... 350 MH=z
. Forced air

-Cooling ..o
- Cathode .. .... Oxide-coated Unipot.
Volta_s,e L 135V
Currént ..o . 15A
- Capacitances (Gnd. Grid. connectton)
151) ¢ 1] ORI 26 pF
OUIPUL Lo 6.1 pF
Feed-through .. 0.05 pF

- Amplification factor
. Special, coaxial

-Base ............

200

- Maximum Seal & Anode Core Temperature B 250°C

Operating condition:

T | e LR 2800V

- Plate current s sssnen 045 F050 A

= G CURLEHT  cvassormsissisormisnmismsnmssin e msrmaaanns, 20525 mA

- Drive power 20525 W
1000 W

s B O T oy i i st Thmm it v mnpmesmta sasmtssesmmms et S st
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CHAP. 4
TRIODE CAVITY

4.1 DESCRIPTION

The VHF cavity is designed to incorporrate the tube 3CX800A7 EIMAC device.
It consists of the input section, in whuich the input impedance of 50 Q is trasformed to the

impedance of the tube and the output section, which transforms tube impedance of 50 Q.
At the same time, the output section is a lowpass filter. In this section there are the PLATE and

LOAD adjustments.

fig.5 - Cavity block diagram
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4.2 R.F. UNIT

The R.F. unit is completelly contained into an extractable rack and connected to the power
supply by the means of multi pin pannel connector, HV coaxial connector and fan connecting cable,

The 3CX800A7 EIMAC tube is polarized with grounded grid and cathode excited. The input
circuit is realized with a broadband (85+110 MHz) adaptive impedance net, so no tuning operations
are required; then the signal is given to the tube cathode connected in common grid configuration
with positive polarization of cathode (by the means of ZENER D2 diode) so that the grid (grounded)
is negative respect to this last one.

The parallel resonant circuit composed by C2 (PLATE) and LINEA (LINE) (see fig.6) gives
the tuning frequency; C9 permits a maximum tuning of 0.8 MHz, while for greater variations shall be
necessary move the grounding points of LINEA (LINE).

The amplified signal present on the tube anode it is drawn through C/0 (LOAD) which
variation permits to adapt the output impedance to that of load (see general electric diagram).

The output low pass filter, composed by four cells in II configuration, keeps the harmonic
components within the international normative requirements ("C" class amplification).

Between this low pass filter and output connector there is a directional coupler that permits,

taking a little amount of forwarding and reflected power, to show them on M2 meter.
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