QRO PA 144 MHz 20 kW

GU36B-1
V2

Designed: YU1AW
Builded: YU7MS yu7ms@sbb.rs & YU7PS yu7ps@sbb.rs

Many thanks to all our friends for realization of this project.

03.08.2013.
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Idea to build this PA raised few years ago and thanks to Dragan YU1AW we
were able to bring this this project to completion. YULAW designed the RF
deck and helpedus during adjustments and tuning with his countless and
selfless suggestions.

Our friend Teo YU7AR has supplied us with GU36B-1 tube and built 3 phase
transformer for anode power supply.

Amplifier itself was originally designed to operate in grounded G2
configuration. In order to avoid high negative voltage at G1 (to make input
tuning less dangerous) we have rather switched to grounded cathode
configuration. That change forced us to build a quality cooling capacitor for
G2.

The anode resonator has been slightly shortened compared to the original
design. Its diameter is 184 mm and length 500mm. RF choke is connected
202mm away from the end of the resonator.

Tune capacitor is 6.6pF, made from flexible brass sheet. Load capacitor is
2.7pF, with diameter of 100mm. Its capacitance changes by shifting the brass
disc.

Anode is being cooled by two radial turbines producing 76mm H20 and
985ma3/h air flow.

Two smaller turbines are used to cool down the cathode compartment and
transformers for all other power supplies.

Significant time was spent to adjust the input circuit. Finally we decided to use
the version of the circuit shown in the schematic. SWR is not ideal one (1: 1.5)
but power gain achieved this way is the best.

Output signal is fed through low pass filter and then through power/swr probe.
SWR measurement is accurate regardless of the output power.

PA harbors home made coaxial antenna relay, LNA (MGF1302), power
supplies for all control and bias voltages as well as protection circuits.

LED indicators show power sequencing at start-up followed by CW sounding
("QRV"). Protection circuit brings PA to permanent receive state if it lacks any
of the control/bias voltages.

We are thankful to all friends who helped us to complete this project. It had
been big and long time effort which at the end proved to be worthwhile.
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Chebyshev LPF, bandwidth 163 MHz, 50 Ohm
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FleHepaTOpHble namMnbl NY-3661

Mopenb: leHepaTopHbie siamnbl Y-3661
LleHa: 60 500 p.

Mosepka: 2 800 p.

Hanuuve: Ha cknape

I'enepaTopusbie 1amnbl I'Y-3661

leHepaTopHble namnbl Y-365B1, Y-36-1: MoLWHbIA reHepaTopHbi TeTpoA Ans paboTbl B KayecTse
reHepatopa KoneGaHuii M LUMPOKOMOMOCHOTO YCUIIEHMS BbICOKOM 4acToTbl Ha 4actotax go 250 MIy B
TENeBM3NOHHbIX NepeaaTynkax.

eHepaTopHble namnbl [Y-36B1, 'Y-36b-1: OdopmrieHne - MeTannoCTEKISHHOE, C HapY)XHbIM aHOOOM W
KONnbLIEBbIMU BbIBOAAMM 2-1 CETKM U KaToda. Paboyee nonoxeHue - BepTuKanbHoe.

OxnaxpgeHue - NpUHyAuUTenbHOe: aHoAda - Bo3aywHoe He MeHee 400 mY4Y; HOXKM - BO3AyLUHOE He
meHee 100 m/4; 6annoHa - Bo3gyLwwHoe He MeHee 60 mu.

Macca 2,5 «r.

FeHepaTopHble Nnamnbl [Y-3661, MY-366-1: reHEPATOPHbIN TETPOA - C OKCUAHLIM KaTOAOM KOCBEHHOTO
Hakana v Bo3yLUHbIM OXNaX4eHNEM aHoda Y HOXKM.

[na npoBepkn anekTpu4eckMx napaMeTpoB reHepaTopHbix namn NY-23A, I'Y-36b-1, ['Y-66A, 'Y-68A, I'Y-88A
NCNonb3yloT MeraoMmeTp, HOMUHaNom He meHee 2500 BonbT.

ry.36641

IY-366-1. Macca 11kr.

O6o03HavYeHue BbIBOAA HanmeHoBaHue
A KonbLeBon BbIBOJ aHoAa
C1 KonbLieBOW BbIBOS, CETKM NEPBOW
Cc2 KonbLieBOW BbIBOS, CETKN BTOPON
K KonbueBou BbIBOA kaToda U nogorpesartens
I BbiBOA4 nogorpesatens

Namna 'Y-3661 copepxuT:
nannaanm — 163,02 wr;

3on0T10 — 753,01 wr;


http://www.profyinstruments.ru/model.php?id=75
http://www.profyinstruments.ru/model.php?id=75
http://www.profyinstruments.ru/model.php?id=75

nnatmHa — 4,75 wr;

cepebpo — 2125,2 wmr.

OcHoOBHbIe napameTpbl
npu UH=8,3 B, Ua=2 kB, Uc2=750 B, la=4 A

Tok Hakana 120+ 5A
HanpsixeHne 1-in ceTkn oTpuuartensHoe (npu Ua=7 kB, Uc2=1,2 kB,
_ £220B
1a=0,3 A)
Tok amuccum katoga (npmn Ua=400 B) 330 A
Tok aHoga (npu Uc1=0) 3 4A
83 + 13 MA/B

KpyTu3Ha xapaKTepucTrKu

(85 £ 10 ana I'yY-36b6)

KoacbdumumeHT yeunenns 1-n cetkm oTHocuTenbHO 2-i ceTku (npm Uc2=500 n 750

B) 10+3
KonebaTtenbHasi MowHocTb (Ha YacToTe 250 My u nonoce 8 MIu) 310 kBTt
MexayanekTpogHble eMKocTH, Nd:

BXO4Has 150

BbIXoAHas £24 (23 pna 'yY-366)

npoxoaHas 0,6
JonroBe4yHocTb 32000 (1000 gna ry3eb) u

I'Ipenen bHbl€ 3KCNNyaTalyUMOHHbIEe AaHHbIE

HanpskeHue Hakana Ha YactoTtax Ao 50 My 8,3B
HanpspkeHne Hakana Ha JactoTtax csbiwe 50 MMy 8B
Tok Hakana nyckoBomn 210 A
HanpspkeHne aHoga Ha Yactotax 100 - 250 My, 7 kB
HanpshkeHue aHoga Ha yacTtotax go 100 My 8 kB

HanpsbkeHue 2-1 ceTku

1,1k B (1,25 gpna 'yY-366)

HanpspkeHne 1- ceTkn oTpuuaTtenbHoe

400 B

MolLHOCTb, pacceMBaeMasi aHO0M

15 kBTt (14 ana 'Y-366)

MoLwwHocTb, paccemBaemas 2-1 CETKOMN 300 BT
MowHocTb, paccenmBaemMas 1-i ceTkon 150 Bt
Paboyas yacTtoTa 250 Ml'y,
Temnepatypa aHoga 250C
TemnepaTypa HOXKU 1 CNaeB kepaMmnKu ¢ MeTannom 175C
Pabouas TemnepaTtypa okpyxatoLien cpeabl no 60 C
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TETRODE GU-36B-1

The GU-36B-1 power tetrode is used for wide-band power amplification at frequencies up to 250 MHz in
stationary general-purpose RF equipment.

GENERAL

1

SR
I
l

Cathode: directly heated, carbonized thoriated tungsten. -
Envelope: metal-ceramic with ring leads. 1
Cooling: forced air. e
Height: at most 300 mm. =
Diameter: at most 184 mm. '
Mass: at most 11 kg.

=

r? CONNECTION OF
L T = ELECTRODES WITH LEADS

: A
] o 2
| Tl
) KT RS

Ambient temperature, °C -10to +55 B )
Relative humidity at up to +25 °C, % 98 = —— =

7
Rma |
.

OPERATING ENVIRONMENTAL CONDITIONS

Jodmar

L

k=)

&
2
z
8

BASIC DATA Electrical Parameters - J—?L

Filament voltage (AC or DC), V 8.3 :
Filament current, A 110-130 |
Mutual conductance (at anode voltage 2 kV,
grid 2 voltage 750 V, anode currents 4 and 6 A), mA/V, at least 70-96
Gain coefficient (at anode voltage 2 kV, grid 2 voltages

750 and 500 V, anode current 4 A) 7-13
Anode current (at anode voltage 2 kV, grid 2

voltage 9000 V) A, at least 5
Negative cutoff voltage (at anode voltage 7 kV, grid 2

voltage 1200 V, anode current 0.3 A), absolute value, V, at most 220
Interelectrode capacitance, pF:

input, at most 155

output, at most 24

transfer, at most 0.8

Output power (at frequencies up to 250 MHz, anode voltage

at least 6 kV, grid 2 voltage 900 V, bandwidth 8 MHz), kW, at least 10

Limit Operating Values

Filament voltage (AC or DC), V:

at up to 50 MHz 8.3

at above 50 MHz 8.0

Filament starting current, A 210
Anode voltage (DC), kV:

at up to 100 MHz 8

at 100-250 MHz 7

Grid 2 voltage (DC), V 1100
Negative grid 1 voltage (instantaneous value), absolute value, V 400
Dissipation, W:

anode 15-10°

grid 1 150

grid 2 300

Operating frequency, MHz 250
Temperature, °C:

anode 250
stem and ceramic-to-metal seals 175

Created by LY3NML
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Averaged Anode-Grid Characteristic Curves:
U1=8.3V,Ug2=1.2kV

Averaged Grid 1 Characteristic Curves:
U1=8.3V,Ug2=12kV
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Averaged Grid 2 Characteristic Curves:

U1=8.3V,Ug2=1.2kV

Created by LY3NML
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