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TECHNICAL SPECIFICATION: S76150-1 TRANSMITTER

General

The HF SSB/ISB transmitter $76150-1 is a high performance syn-
thesized radio communications transmitter for telephony and tele-

graphy.

The transmitter consists in the basic version of four 19" drawer
panels and a rigid cabinet rack. These panels are the synthex
(synthesized exciter) SE4010, the power supply panels PS6150/
PS6151, the power amplifier panels PA6150 and the combination and
filter panel CF6150.

The cabinet rack is designed to further accept a control panel
AT6211 for an automatic antenna coupler which can be supplied to
extend the versatility of the transmitter.

The transmitter covers the frequency range 1.5 MHz to 30 MHz in
10 Hz steps. It offers a choice of upper and lower sideband, in-
dependent sideband and radio telegraphy as well as radio tele-
printer operation.

The solid state linear power amplifier is designed to provide
very high reliability and consists of a number of independent
modules, the outputs of which are combined in a hybrid network
before being fed to a filter unit and from there to a wide-band
antenna or to an automatic antenna coupler which matches a wide
variety of whip and long-wire antennas over the whole frequency
range to the required 50 ohm transmitter load.

The transmitter is fully controlled by the synthex which selects
the frequency, the mode, and the power level by keyboards and
controls the harmonic rejection output filters and the switching
out of faulted PA modules during service, without any interrup-
tion in the transmission only with the inevitable power
reduction. The transmitter includes an ALC system which ensures
that the output power is kept within 1 dB of selected power level
except at high SWR, where it performs a necessary reduction in
the output power.

Meters are provided on the synthex and combination and filter
panels. The possible measurements include output power, reflected
power, SWR, current and voltages in the power amplifier panels
and signal levels in the synthex panels.

Frequency Ranges

1.5 MHz to 29.9999 MHz in synthesized 10 Hz increments. The
transmitting frequency is selected by a frequency keyboard on the
front panel and is indicated by a 7-digit LED display.
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Frequency Stability

-15 to +50°C : 0.1 ppm

-25 to +55°C : 0.3 ppm

Ageing (after 30 days of power on): < 0.01 ppm/day

: < 0.04 ppm/month
: < 0.1 ppm/year

Types of Emission

SSB version : J3E
R3E
H3E
H2A
F1B
AlA

ISB version : J3E
R3E
H3E
H2A
F1B
AlA
ISB

3 kHz bandwidth.

Qutput Power

500 W PEP/average +/- 1 dB into 50 ohm unbalanced for SWR = 1:1
to SWR = 1.5:1.

Output Power Levels

0 dB, -3 dB, -6 dB, -12 dB and -18 dB relative to 500 W.

In the 0 dB and -12 dB power level stages, the forward power is
further reduced continuously for SWR worse than 1.5:1 (-1 dB at
SWR = 2:1 and -6 dB at SWR = 3:1).

In the 0 dB power level stage, the level is further reduced by 3
dB when SWR > 5:1.

Carrier Suppression

H2A, H3E: 6 dB +/-1 dB
R3E, ISB, B9W: 17 dB +/-1 dB
J3E: More than 50 dB, typically 60 dB.
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Intermodulation

1.5 MHz to 30 MHz:
Better than 35 dB relative to PEP at maximum output power.
Typically 41 dB relative to PEP at maximum output power.

Hum and Noise (Line Input)

Less than -45 dB relative to PEP in 3 kHz BW.

Spurious Emissions (incl. harmonics)

Less than -45 dB relative to PEP, typically less than -60 dB.

Suppression of Unwanted Sideband

More than +50 dB relative to PEP.

Muting
More than 130 dB below PEP.

Audio Input Levels

Line inputs for USB, LSB and telex:
-30 dBm to +10 dBm into a 600 ohm balanced insulated input.

Return loss more than 26 dB from 250 Hz to 6 kHz.

Microphone inputs for USB and LSB:
2 mV to 0.2 V into 500 ohm.

Audio Frequency Response

Option 02/SSB:
Within 3 dB from 300 Hz to 3400 Hz.

Option 04/SSB:
Within 6 dB from 350 Hz to 2700 Hz.

Option 05/SSB:
Within 3 dB from 300 Hz to 3000 Hz.

Option 06/ISB:
Within 3 dB from 300 Hz to 3400 Hz.

Option 07/ISB:
Within 3 dB from 300 Hz to 3000 Hz.
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Audio AGC
An audio input variation of +/- 10 dB relative to an input signal

between -20 dBm and O dBm at line input will produce a change in
the output level of less than +/-0.4 dB.

Keying Input (A1lA, H2B)

ON/OFF keying. OFF voltage : 5V

ON current : 0.3 mA
Keying Speed
50 baud.

Remote Control

A1l functions via a single telephone line.

Power Supply
50/60 Hz.

Single phase version:
200, 220, 230, 240, 254 V +/-10%.
Optional: 100, 110, 115, 120, 127 V +/-10%.

Three phase version:

350, 380, 400, 415, 440 V +/-10%.
Optional: 200, 220, 230, 240, 254 V +/-10%.

Power Consumption

Max. 2.2 kW. Power factor 0.9.

Cooling System

Forced air-cooling with blower and temperature control in the
individual panels.

Climatic Conditions

Operationg temperature : -15°C to +55°C.

Storage temperature : -40°C to +70°C.

Operating humidity : 95% at 40°C.

Storage humidity : 70% (regardless of temperature).
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Dimensions and Weight

Width : 570 mm
Height : 1005 mm
Depth : 700 mm
Weight _ : 240 kg approx.
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SECTION 2. Description

2.1. Mechanical Description

The transmitter consists of up to eight panels, which are housed
in a standard 19 inch. cabinet rack. The arrangement of the panels
in the cabinet rack is shown below.
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The panels are designed as drawers (panel-and-chassis assemblies)
mounted on telescopic slides. The front panels are fastened to the
cabinet rack by means of captive panel-mounting screws. The telescopic
slides are fitted with trigger latches which automatically and securely
lock the unit in the withdrawn position, when fully extended. The pro-
jecting latches are pressed to release the lock so that the drawer can
be closed or completely removed from the cabinet rack as shown below.
Before removing a drawer from the cabinet all plugs on cables for con-
necting the unit to the cabinet wiring should be taken out of their
sockets at the rear of the chassis.

The panels are connected to one another via flexible cables with

plugs which can be removed from the jacks of the panels. External con-
nections to or from the transmitter are made by terminal blocks or jacks
at the rear of the transmitter.

All the major panels which need forced air cooling have air-inlet fil-
ters at the front. The outlet at the rear of each panel is connected

to an air-outlet duct, which in turn has its outlet either via a

200 mm round tube or via a square outlet. The round outlet is used if
the cooling air is to be directed out of the building it is housed in,
the square one if it is desireable to heat the building with the hot
outlet from the transmitter. For dimensions and measures, see Section 4,
Installation.
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2.2. Electrical Description

2.2.1. Block Diagram, S76150-1: Dwg. No. 496677.

Data and AF signals are applied to the Synthex SE4010. The Synthex
is both a synthesizer and exciter, combined. (Hence the name
"Synth - ex").

The applied data determines both the mode and frequency of the trans-
mitter.

The output from the synthex at the chosen frequency is fed to a 1:2
splitter, which separates the signal into two equal amplitude and
phase signals.

The synthex has a number of control line connections to the combina-
tion and filter panel CF 6150. These include a number of control func-
tions from the synthex to the rest of the transmitter and information
on the status of the rest of the transmitter is returned to the synthex
from the combination and filter panel. The last mentioned are infor-
mation on the SWR, forward and reflected power and fault lines.

The control lines to the 1:2 splitter consist of two fault lines, so
that the input to a faulted 300 W module is switched off.

When the RF signal has been split into two equal parts the two signals
are fed to the power amplifier panel PA 6150, which consists of two
300 W modules with separate outputs. The necessary DC power supplies
to the power amplifier panel are delivered by the power supply panel
PS 6151. The power supply panel also provide AC voltage for the blower
in the power amplifier panel.

Control and monitor lines from the power amplifier panel to the com-
bination and filter panel carry a number of control functions from the
combination and filter panel to the power amplifier panel, the other
way a number of monitoring functions which are current measurements
and voltage measurements.

The control lines connecting the combination and filter panel to the
power supply panels include a switching-on function and the fault
supervisory lines. DC and AC power lines for the combination and
filter panel are included.

The two 300 W RF signals are fed to the combination and filter panel,
where they are combined into one RF signal. This signal is fed via
the filter section of the panel to a directional coupler and further
to the antenna jack.
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Installations, where the transmitter system includes an automatic
antenna tuner, will have Antenna Tuner Control, (AT6211 or AT6212)
mounted in the cabinet rack.

An automatic antenna coupler (placed in direct proximity to the an-
tenna) is connected between the cabinet rack's antenna connector and
the antenna to ensure that the transmitter's output load requirement
of 50 ohms is met.
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2.2.2. Interconnection Diagram

2.2.2.1. Cabinet Rack CS 6150
Dwg. No. 210503

Dwg. No. 210503 shows the location and interconnections of trans-
mitter S 76150-1.

The transmitter consists of one power supply panel, PS 6151, which
is a three-phase panel on PS6150, which is a single-phase supply,
supplying a nominal voltage of 40 V DC to the power amplifier panel,
PA 6150.

The synthex, SE 4010 is the heart of the transmitter. Selection of
transmitter modes and frequencies is performed from the front panel.

The combination and filter panel, CF 6150, combines and filters the
output signal.

The signal path is from the RF output jack os the SE 4010,A4/JL, via
the coaxcial cable W113 to the 1:2 splitter J1. The 1:2 splitter is
located on the air-outlet duct. The 1:2 splitter delivers two equal
amplitude and phase signals to the two 300 W modules of the PA 6150.

The two 300 W outputs from the PA 6150 are taken from J4 and J5 via
W108 and W107 to the combination and filter panel. The 500 W output
from the combination and filter panel is taken from J1 of this panel.

The AF and key inputs must be connected to J9, which is located at
the rear of the transmitter.

Mains connections must be made to terminal board TBl, which is
located at the rear of the transmitter.

The RF output jack is a type N connector located at the rear of the
transmitter, at the top.

When the transmitter system incorporates an automatic antenna coupler,

the control cable from the coupler must be connected to J3, which is
located at the rear of the transmitter.
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SECTION 4. INSTALLATION

The mounting dimensions of the transmitter are shown in the outline
dimentional drawing located at the end of this section. The trans-
mitter should be so located that there is sufficient clearance at each
side for free circulation of air and for connecting the output cable
and the input cables. A minimum clearance of 300 mm should be left
behind the transmitter when it is fitted with a round air-outlet to
afford access for the airtube. When the transmitter is fitted with

a square outlet a clearance of at least 500 mm should be left behind
the transmitter to allow the air to circulate freely.

Sufficient space should also be allowed in front of the transmitter for
the panels to be withdrawn and for manipulation of control knobs and
reading the meters etc.

While mounting the cabinet rack all the panels should be removed from
the cabinet rack, and the side plates should also be removed to give
better access to cables and plugs.

The external cables should be connected to the terminal boards at the
rear of the transmitter. LF and key inputs and mains supply are via
terminal boards, connections for the antenna coupler and the remote.
panel are via jacks at the rear of the transmitter.

Then the external connections have been made in accordance with the
installation wiring diagram the panels may be inserted again starting
from the bottom. When the lower power supply panel has been connected
to the cabinet rack wiring the next panel may be inserted and connected
etc. When connecting the cables and plugs to the rear of the panels

it must be in such a way that the cable is running on top of the
roller. If the installation proceeds in this way the work will be
easier. When all panels have been installed into the cabinet rack,

the side plates and the top plate may be refitted.

The transmitter without antenna coupler is designed to operate into

a 50-ohm load. When the transmitter is fitted with antenna coupler

it must be checked in the coupler manual which antenna the coupler will
accept.

S 76150 4-1
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2.2. Electrical Description
2.2.1. Block Diagrams

2.2.1.1. Block Diagram S 76150 Power Amplifier Part
(Ref. Designation 4471)

The power amplifier part of the S 76150 consists of 3 panels, i.e.:
one power amplifier panel called PA 6150 and one power supply panel
supplying +40 V DC to the corresponding PA panel. The power supply
may be either three-phase units or single-phase units, the former
called PS 6151 and the latter PS 6150. The last panel in the power
amplifier part of the S 76150 is the combination and filter panel
called CF 6150.

Also’ included in the power amplifier part is the 1:2 splitter which
is located in a separate box at the rear of the rack.

In the block diagram each panel is separated by a dashed line.

In the 1:2 splitter the input signal from the synthex is divided into
two equal amplitude and phase signals, each feeding a 300-W module

in the power amplifier panel. The power amplifier panel consists of
two 300-W modules which feed separate signals to the 2:1 500-W out-
put combiner. The 500-W output combiner is part of the CF 6150. '

The output from the 300-W modules contains harmonics of the wanted
frequency. Therefore a filter bank is included to attenuate these
unwanted output components. The second harmonic is attenuated by
the low-pass filter. The third harmonic is fed via the high-pass
section to a 50-ohm load where it is dissipated.

From the filter bank the signal is sent via a 3-dB attenuator con-
trol eitherrdirectly to the directional coupler or through a 3-dB
attenuator. If a mismatch exists at the antenna terminal the signal
is routed via the 3-dB attenuator to protect the output transistors.

The directional coupler delivers two signals to the SWR computer,
one which is 'analog to the forward power, one which is analog to the
return power.

The standing wave ratio computer calculated the actual SWR which is
shown on one of the meters on the CF 6150. The information about the
SWR is also fed to the synthex where among other things it is used
to operate the 3-dB attenuator control.

The power regulator in the CF 6150 delivers DC to the SWR computer
and meter amplifiers.

The blower control, which is built on the same PCB as the 3-dB atte-

nuator control, switches the power off the transmitter in case of
blower failure.

CS 6150 ' 2-1



2.2.3. Circuit Diagrams
2.2.3.1. 1:2 Splitter. Reference Designation 4440

The 1:2 splitter is mounted on PCB 22180 which in turn is mounted
in a shielded box on the air-outlet duct at the rear of the trans-

mitter rack.

The input to 1:2 splitter is at Jl. The resistors Rl through R6 form
a 3-dB attenuator. This is included to terminate the input into a
proper 50-ohm load and to allow using the same synthex as in a 1000 W

transmitter.

Tl is transforming the impedance to 25 ohms which is needed at the
input of T2, which divide the signal into two parts of equal ampli-
tude and phase. Cl, C2 and C5 are high-frequency compensating capa-
citors. The outputs to the two 300 W modules are taken from J2 and

J3 via the relays K1 and K2.

If a fault occurs in one of the 300 W modules, the relays will change
over and terminate the transformers into a 50-ohm termination made

up of R8, R9 or R10,R11.

CS 6150 2-2



SECTION 8.

PARTS LISTS AND COMPONENT SPECIFICATIONS.

8.1.

Parts Lists.

This section gives for each module all components used. The parts
lists are arranged in order of module (= diagram) numbers. The
components are identified by their DRA code numbers.

A e assembly
AT .. attenuator;isolator;
termination
B .......0. fan; motor
BT ........... battery
C ...t capacitor
CP .. ......... coupler
CR ....... diode; diode

. thyristor: varactor
DC .. directional coupler
DL ......... delay line
DS ....... annunciator;

signaling device
(audible or visual):

lamp;: LED
A i .. ampere
ac .... alternating current
ACCESS ..... accessory
ADJ ...... . adjustment
AJD .... analog-to-digital
AF .. ... audio frequency
AFC . .. ..... automatic
frequency control
AGC .. ... automatic gain
control
AL .. ....... aluminum
ALC ..... automatic level
control
AM ... amplitude modula-
tion
AMPL ... ..... amplifier
APC . ... automatic phase
control
ASSY . ... .... assembly
AUX ... ...... auxiliary
avg .. ... average
AWG .. American wire
gauge
BAL . ......... balance
BCD ...... binary coded
decimal
BD ...........¢ board
BECU ...... beryllium
copper
BFO ..... beat frequency
oscillator
BH ........ binder head
BKDN .. .. .. breakdown
BP .. .. ....... bandpass
BPF . .... bandpass filter
BRS . .......... brass
BWO ... .. backward-wave
oscillator
CAL .. ....... calibrate
ccw .. counterclockwise
CER .. ........ ceramic
CHAN . .. ... ... channel
cm ... .. centimeter
CcMO cabinet mount only
COAX . . ....... coaxial
COEF .. ..... coefficient
COM . ........ common
COMP .. ... compostition

REFERENCE DESIGNATIONS

E . ....... miscellaneous P ... electrical connector
electrical part (movable portion):
Foniieieia fuse plug
FL ............ filter Q...... transistor: SCR:
H........... hardware triode thyristor
HY ......... circulator R ...... ... resistor
J ... electrical connector RT ......... thermistor
(stationary portion): S i iieeee switch
jack T ....... . . transformer
T™ ..... . terminal board
Koo iiiiiien relay TC ...... thermocouple
| cofl: inductor ™ ......... test point
. S, meter
MP ....... miscellaneous
mechanical part
ABBREVIATIONS
COMPL . . ... . . complete FET ....... field-effect
CONN ....... coanector transistor
CP ...... cadmium plate FIF ......... flip-Nlop
CRT ... cathode-ray tube FH .......... flat head
CTL .... complementary FILH ..... tillister head
transistor logic FM. . frequency modulation
CW ..... continuous wave FP ........ front panel
eW ... clockwise FREQ ...... . ftrequency
em ......... centimeter FXD........... fixed
DIA .... digital-to-analog € e ccccaoaan gram
dB .. ......... decibel GE ........ germanium
dBm . ... decibelreferred GHz ...... ... gigahertz
to 1 mW GL .. ...t glass
de ....... direct current GRD ....... ground(ed)
deg .. degree (temperature H. ... henry
interval or differ- - bour
° ence) HET ....... heterodyne
P degree (plane HEX ........ hexagonal
° angle) HD ............. head
C ...... degree Celsius HDW ........ hardware
° (centigrade) HF ...... high frequency
oF ... degree Fahrenheit HG .......... mercury
K ....... degree Kelvin HI ........0.... high
DEPC .. deposited carbon
DET ......... detector HPF . .... high pass filter
diam . .. ...... diameter HR ...... . hour (used in
DIA ... diameter (used in parts list)
parts list) HV ........ high voltage
DIFF AMPL . . differential Hz ............ Hertz
amplifier 1c . integrated circuit
div . ... ... dividon iID ...... tnside diameter
DPDT ... .. double-pole, IF _...... intermediate
double-throw frequency
DR ............ drive IMPG .. ... impregnated
DSB . ... double sideband tn ... ... i inch
DTL . ... diode transistor INCD .. ... tncandescent
logic INCL . ...... include(s)
DVM . digital voltmeter INP L. input
ECL . emitter coupled INS . ....... insulation
lodic INT .......... internal
EMF _ . electromotive force KE oo kilogram
kHz . ........ kilohertz
EDP ... .. electronic data k. kilohm
processing KV .. kilovolt
ELECT ..... electrolytic O o e pound
ENCAP encapsulated LC ........ inductance-
EXT ......... extermal capacitance
F oo e farad LED .. light-emitting diode

u..... integrated circuit;
microcircuit

vV oo..o.... electron tube

VR .. voltage regulator:

breakdown diode
W .... cable:transmission
path; wire
socket
Y .... crystal unit (piezo-
electric or quartz)
Z .... tuned cavity:tuned

circuit
LF ...... low frequency
LG ... .. long
LH .......... left hand
LIM . ........... limit
LIN ... lincar taper (used
in parts list)
lin ............ linear
LK WASH ... lock washer
LO ... low;local oscillator
LOG . .. . logarithmic taper
(used in parts list)
log ........ logrithm(ic)
LPF ..... Jow pass filter
LV ........ low voltage
m...... meter (distance)
mA . ....... milliampere
MAX . ...... maximum
MQ ... megohm
MEG . ... meg (106) (used
in parts list)
MET FLM . ... meul fim
MET OX .. metallic oxide
MF ... medium frequency:
microfarad (used in
parts list)
MFR . ..... manufactuser
mg ......... milligram
MHz ... ..... megahertz
mH .. ....... millhenry
mho ............ mho
MIN ... .... minimum
min ... .. minute (time)
PP minute (plane
angle)
MINAT .. ..... miniature
mm ... ... millimeter
MOD . ...... modulator
MOM . momentary
MOS .. ... ... metal-oxide
semiconductor-
ms ........ nillisecond
MTG .. ... ... mounting
MTR ... meter (indicating
device)
mV ... millivolt
mVac ...... millivolt, ac
mVde ...... mdilivolt, dc
mVpk millivolt, peak




08 €2 25 ¥ Sv+ xeysiaL

( 2T OEY) D SOUED 8SEEE XalaL
T 40 1 Tt 2IHOSHET ~ 1Y ODTIH80 TALNNOW *HIFW  HIuY nses, L0 m< olpey v_m:mn_
“ON 133HS ‘A3d “ON IN3INWND20a AL
1| 051982 d/e WO 100-91501R L8|l ooofr
T OGI953 JLOW3Y /d/d WO 18205y Hd 18l ooo*r
.x:****f******#*****************************#z.* ES 2 X T3 >mm¢ PXMZ EEZ 2T E T TS T E RS T TS S LT L SIS LI ELIE T LT T EEELEEL L XL L3

Ty T MDY CHD 21X £ W M3NIs EYaaLaNg 15| LS| 000 ‘4 o
2Tl I 129-081950 3IAITS/4 31y T99HERHE TH| LS| 0002 oo

T Tl I -0S1980 3dI15/4 3lud rag ERURETHA 1v| LS| 000 "o S

14 OT el T 1290519580 3dI1S LEEEREYH 2| LS| 000 L oR
Eidl 1| WW3X B86T@ LSNCAY “H43HSUM CROLIZNE £F| LS| 000971 e

Gl I 1259-051980 301 15/4 3101 ZI0TZE540d 1| 16| o003 T2

LAl 1| ~0S1980 3AIS/4 JLYd ray GOOTLENT I¥| LS| 0009 0R

Dl £ 51950 1437 WOLLOH ‘13Wogua SHEEDTHE 9| 18] 000 1 61

ol T 51950 1HOY WOLL0H FL3d0udd TEEEDOENT 9| 15| 000 T g1

el T 1290581980 «0L ‘1340044 OSEEITHT 9| L8| 000 2 L1

il £ OST950 HYIY *3Wud A Gl lE08d Ty LS| 000 T 97

] < 051980 LNOY - "aWgd - OEV/AENA 1% 16| 0oo 1 [

T il e 129--051950 WOLLOE *3.1Yd TEEEITHE Ty LS 000 T )

£1H Tl W NS MO Wy @ Lo “HIHSUM LLLPEDHE £5| LS| 000 Yy £1

2TH b A1l /4 BT/ NN 29120489 25| 18] 000 Y =

TTH FINS MDD W 08 @ Ly “HIHSHM YYTTIEUA 8| L8] 000 Y 11

OTH s WWEEXS9T /5 17104 912N IG| LS| 000 v 01

6H i VING L ¥ W LNN Anecerdd 2G| L8[ oo oz &

T+ i £F5 @ HLOOL "H3IHSUM I9120ud 25| LS| 000 f26 @

ZH Y £ @ HLOOL “HIHSUM HIRT20ME £5] LS| 000 00T L.

IH [ 9 CHD 2IXS W HAYYAND M3YIS 12912cud 15| L8[ 000 0T E]

CH B O CHD 8 X5 W OHOMEND MINIS SOYTIENE 15| LS| 000 ‘3 5

irH P MOTING CHN 2TIX % W M3INIS GEYTTENT 15| LS| 000 ‘91 i

H ¥ M07INS CHO OTX ¥ W M3NIS LIvTEndd 15| LS| 000 Fag e

M I HIND £ X3H 8 X ¥ W MIHIS LBSESHYHA 16| LS| ooo fog ]

T Y HIIND [HD 8 X & W M3NOS FEISLINA 18| 18| 000 e T

mm_m__ NOTLENOISIT ADNIMT 3 NG n_.wum + JHALYIONINON Emzﬂw xﬂ_sooﬁ _n QoY ALD n._m‘__u

LT/50/06

TRTTTT TN LALNT HA

1SI17 S14vd

V A8d 84 €002 Wio4 vy



08 €¢ ¢S 2 Gv+ xejofaL
AP SOuBP 8SEEE XdJOL

SV olpey Ysueq

2401 t 0O-EEYOTE —~ 68 | 0ST9SI SUY ‘ANIT00D CIENNUHD weuneg
oM. e T it ISR 089200

T2IM i TZIM ASSY IHYI Xuidd IOO0-06EYOTE 25| LS| 0000 o

ETIM 1 ETIM ANFUIT LW 100-BEYOTE 68| L8| 000 0 o

LIIM 1 LTIM I EHYIT LTINW 00208012 68118000 0 N

9TIM 1 QTIM IEHYUITLTINW TOO=-LEHOTE 68| L8| 0000 ee

GTIM T STITM ITEHYII LN IO0-QEFOTE 6915|000 T a2

H1IM SlOon1980 Y1IM ASSY HD XWOD EooGAvHE | 18000 1€

=TIM = TTIM ASSY IATEHUID XW0d I00-G@H0TE L] LS| 000 T O

2TIM T 2TIM ASSY 3ATIEUD Xu0o TO0-2850T3 L9 1S 000 T £

TTIM e ITIM ASSH I847 X607 1O0-98H012 2| 1§ 0005 2

OTIM T OTTM 3TEHYUII LW TO0-HEHOTE 22| 18| 000 T s

&0OIM TIOSI980 60IM 88Y "EHUI T LW PORSIYHA LT LS| 00T 3

GOIM £l 051980 90IM ASSY Ul Xu0d BEYLEYHE AP 18| 000 T G

LOIM 2l 0OLG1980 LA0TIM ASSY Y3 XBid YRESILHA L8| LS 000 T it

FOTM T{OSTI98D 30IM 88Y THUITI LTINKW QITVEHHH LT LS| 000 T )

SOTM TOST980 SOIM 884U TTHUII LTINKW TawGabyd 28] LS| 000 %] a3

OIM T|0OS1980 ¥0OIM 88Y THUIILINKW chyGobdd /o] sl oon T T

TOIM T|OST980 CO0TM S84 TEUIT LTINW BOC9EYME 25| L8| Q00T [AF

O0OTM T 051980 00IM 889 "1EFuUldI LINW ETYEIeN 28| LS| 000 T &1

44 | dUL/MANIS 44 OF TIUNIWHIL Y2EEITHE 12| Ls] 000t @1

Fild | WWSEXEW IAYUANHL  “HA0UAS BIO-LT0H30 95| LS| 000 ' A

Gt 2 OS1948 HOLIANNOD  “H3ADD TO0O-EHHOTE TH#| LG 0001 91

aa |1 29 LINOMLE g3LUINSNI ‘3197 S2HOEL5Hd L 1 ST

Sl £l 9051980 WWETXS ‘61@ AAITS TREEBTYH e L)

Tl T 051982 LNNOK "HIEK “ TEANNYHD TOO-T0O5012 -~ "1 =1

TTH 71 LADOS AQWL "S8300u O NRNOO COELEYME T O =T

OTH Bl LH30S AJWL "S83004W d NNOJ SOEGETEE 12| LS| 000 '8 11

[#al Vi € PAaXLE6TT ATEYD Caud LS OVEELEHE G| LS| 000 "Ll Q71

7H Tl WWE-T *2/4 LSTTILNGA ONISJA TORLLENA | W 0050 )

LM i gOEET "TI0D LAaAsga AGTEITHE | W] 000 o

IH i NG NMD W E W LN QOGLECHA 26| LS| 000 'y £

GH i SR @ HLOOL "MIHSUM DEOTICHE €6 L8| 000 E]

74 71 HITMNEG CHD 01X oW M3INIS GHIGLANH Tal Ls| oo tE a

A 1 HIMNME PHD & X 7 W MIAHIS 11954288 16| L8| 000 fy 7

A I HITWG FHD OTX 2 W MEaEHOs OrGa/Rdd TG LS| 000ty o

TH L HITINGD MHO 9 X & W mM3aEdds BIGHLENE 1| LS| oo t1a =

T T| OST9L50129..8 SULICS 271 TO0-B180T2 68| 18| 000 ‘T T

TT LENS TSSO Ang =M T 4s P :

.M._,m_m*_ NOTLUND TSSO 30NINIATY NIg m%h_n_ + SHAIVIONTNON mmm__z_“_vmv.__.\q%.__»_DOOo _n QoY ALD on_v,_-_,_n_
LT/ARO/OE = " NI ..—.m—l— w.—.¢<ﬂ

)

V A9H 84 €.1002 w104 vy



08 €2 ¢§ ¥ Gv+ xeja8L
3P souep 8SEEE Xx8ldL

20402 =) TOO-GEYOTE ~ &8 | 0ST98D SY *ONITON0D “1ENNYHI ‘onaseey 0662 40 SV olpey Xsueq
“ON L33HS ‘A3 “ON IN3WNJ0Q Tl L 0e9ea
T OLT987 i/l AU TOO-3TE0TE LElono
H K K P I NN NN M H W W W KWW RN PR RN RPENP RN FHR AGEH L XEN KR N KK IR 3 R R R
S3ITEUD HOAd UIAd ONTLINNOW (Il H#OZOTE

W e Y N W N W N W F NN RPN W RN PR R| NOT LHINIWNIOU A0 T17IIEH 5% 5% 555 % 3 3 83 036 R X RN R

£2THM o EZTM ASSY 3ATHUD XU0d TOO-TEY0I1E 64 [RISI S) iy

221TM T G2IM IATEHUIT LT TOO-Z&F0OTE 66 Q000 T4

EENy T D2TM IEGIT LM TOO-267012 689 Q00 0 Qi

S Im 1 QL1368 S2TM ASSY INAaud EIHTEHHE LY OO0 T N

F2IM I H2IM ITEUII LMW TOQO-36H0TE &8 Qo0 o o

22TM T E2TM IMEUIT TN TOO-69701E &9 OO0 0O LT

A3 NOTLUNS TSI 30N 343 ‘'ON 1 H3IgWNN LNIWNO0Aa W ‘ON
anNA NIg a3ud | 34N1VIONINON HO Wall n QoH ALD ey

LT /L0086

TR CLHINIYA

1S17 S1Hvd

V A9 g4 £21002 wiod by



ke Y
240 1 T4 TOO-3T5013 ~ &8 [0S1980 ol /e AT dnaseel 560z 30 #| SV olpey )sueq
“ON 133HS ‘A3 “ON INJWND0a ‘3L
T|OTHILE '0RT9L5 Rl TR TOO-3050TE g% | LS| 000 T ER
1 WE AWWNG FLE7d LNOY A FHIVELHE T | 180004 SE
N LN OTX  EW O LON AULS 1196924d 2618|000 ‘Y Ve
6T ciid £ YW AITIEANA “MEHISHWH L LEROITUE TG | LS| 000 Yy re
9Tl ElWWSTX WW2T®  NOTAN “4IHSUM BT0L93WE £5| LS| 000ty a2
/£ T cild 2| 220092 MAYISHWOHL /- 3ATN 299g924d 9v | 18| 000ty o)
R T T HONI #/1 & WJ077 3Ly EOI9ENE Y| LS| 000 OF
=R 1 WE AWWNG FLu7d LNOHd EBETEYHE T4 |18 000 2
47 Leill £ 129-0G1980 JA1HTd 401 TEQGEVNE Tv] 158|000 T z
£ il £ 0ST9S0 AAIS 1437 “ILend EI9EIVHE 14| 18| 000 T ‘
2ol £l 051950 3AIS LHOIM “ILo7d SOYSEHNE TH| LS| 000 ‘T
T Tl ¥ T29-0G1980 1S WOLL0H EISECYHE 9% | 18| 000 ‘1
O Teild 1 051980 ¥IA0D "ALYd LBR0EYHA TH| LS| 000 T
Eolld 1 051980 HIAQD ‘ALY ELGOEVHT Th| 18| 000 ‘Y
Heild £ T29-0G1980 137LN0 HIY POSIIYUE O | LG 000 ‘T
Lol T RN ETVEREENRE] I TOO-ZTR0TE 65| LS[ 000 T
el £l 081980 "NNOD XP0D/d 3187 OTTOEYHE TH| 18| 000 T
i T OST/0T948 NUHD 14773107 TOO-E4H0TE T4 | 15| 000 1
il 1| 081948 1437 “TENNYHD TOO-EZH0OTE Iy | LS| 000 T
Eeild 1 0OST950 LHOTY “IENNYHD REGOEYHE 14| L8| 000 ‘T 1
Bl T OGT980 34 “ANITI00I “T13NNYHD TOO-66H0TE 68| L5| 000 ‘T 37
T il T OST98D UALNNOW "HIZW AJUY 2THOERHA TH[ L8[ 000 7T T
¥ 1H 4 4% @ HLOOL “43IHSUM YIZTAEENA £G| LS| 000 'y 71
£1H Y 2 @ HLOO0L “MAHSUM DEOTIEMA £5| 18| 000 ‘26 £1
2TH Y WWOTE  NOTTAN "4 3HSUM w29GvENd EG[ LS| 000 Ty 2T
TTH 4 0°G @ NOTIAN “43IHSUM LYERGHHA £L| LS| 000 ‘4R 11
OTH 4 0% @ NOTAN “HIHSUM GYREIENE £5| 18| 000 01
EH Y O @ NOTTAN "HEHSUM SREZGYHE ©5| 18| 000TE &
BH 718 CHD 8 XS W WUMANN MIWIS SO3TACHE 15| L8| 000 ‘91 8
[4%] LH | 2Y  MAIZOd 8 X5 W MIMIS 9TO-0ELITE 1H| 45| 000 feR L
Ty IH | BY  "MAIZOd 9TXY W MIWIS T20-06L222 1G] 15[ 000 ™ 9
SH I HOTING [HD 8@ X % W M3IYIS BEIGLIHA 15| 18| 000 ‘v 5
4] H | BY  "MAIZOd 9 X¥ W MIUIS LTO-06L228 T3] 18| 000 ‘2 4
TH Y MHD 21X € W M3WIS 0Ze2HvHg 16| 15[ 000 R £
2H 7] HIIND CHD 8 XY £ W MIMIS 2ERRLIHE TS| L8| 000 ‘LY 2
iH ZIHOING LHD G X £ W MIHIS YOSSLEHE 15| 18| 000 v T
m/m_m__ NOTLUNETSAQ JAONFHA A3 NIg n_mn._uun_ .“. SHALYIONIWON mmmE@zO.__.\qu__HDOOQ ﬁ QO ALD oﬂ__,_u_
LT/G0/06 7" T LFINING 1SI17 S14VYd
!

V A8Y g4 €.¥00¢ wiod vy



08 €2 25 ev Sv+ xeyalaL
P SOuEp 8SEEE XBI8L

SV oipey ysueq

= 40 2 Tu TOG-3T20T32 ~ &9 | 051980 cd/ad ADUY dggﬁﬁﬂﬁm
“ON 133HS ‘A3H “ON LN3IWNOO0A ‘3LIL
1 AT OGT9L8 "X L FLEEEGYHH LS| 000t
1 A OGT948 X1 8IS LB 000"
HEAKXKEERAEERXEEEEELREE LT EREEREREFRRERE R XN REDRPEEER XX AGSSH  LXTN 393 33 396 3 P65 33 3 3 3 3 5 33 3 3 3 96 3 36 3636 3 936 36 oo 36 B 36 3 36 I 36 36 3 K oo % %56
SISSUHD TIENUc/WBadYId d E0S012
FHK AR E KRR R T H NN K F AR NN R PR R HPER RN RDN| NOT LY LNIWNDOd 40 777149 S L 2R e T LT LT LTS IR ISR R e e
Y| /% 41 dIdd ‘3178 "c02SIT1AL LO2ELTHE G| BS| 000 41 2.2
m,m_m__ NMOTLONOTSAA FONIANA A3 NIg n_.mun_ ._r SHNLVIONIWON mmmE@zo .r_\.w.,_%.“_,_:oon_ _m,_ aoY ALD m_n_v,_ﬂ_

LT/7G0/708

A B 8 |

1S17 S14vd

V A8Y g4 €/¥00¢ Wiod vy



! A1
“ON 133HS

t
‘A3

(AT FAe~ 1 R

BEEELD)
o9
“ON LN3WNO0Jd

Ofbyd ORTI9L5 HALLITWEES 2/1

3L

08 €2 25 2¥ Sh+ Xxejei8)
%P SOUEP 8SEEE XajoL
Nrewusq

‘dnisee) 0£92-¥a

SV olpey ysueq

OvyHhd OSI948 SUTLITHS 2/1

DEETLTNH

L& 000t

akaEEE EE TS L ELELLLEE S LT ELELEEEL T E

EEETLEEELELEZ L

%% %% ASSH LXZAN % %% % %% %% %4

051945 HALLITGS

a3

Oty il

2R LTI LT LT EETEEELERESELELE DR EEELEETEERE T

174

(KR EARFREEEEREEREER LR LA EEEREEEXAAREFER R I NOT LY INZWNND0T A0 "TTIH %% %5 %% 5% 5% %5063 % 5% % 5% 03 % KWK Rl X F R F W F o HNN
M ¥ NO™AZL HOS AW D X600 0182304 0 FAN!
=1L T OGT9Yd GR0L “d8 "dNT O4ud L TE999dd 3 31
T.L T OG19Yd 9361 ‘oS "dNT O-AuM L THI935Hd T Gl
24 7 GESHW 490 HIZT WIId4 83 QE2lodd H i
Kagd) B SESHW 490 9¥61T W7I4 S3d C21el0dd 1 =1

“COTH “EM *Ou f2d fad ey ey fry Y| G28HM 490 HMOOT W4 53 TEOTLEEH e 3
=i N N 8 X Bl OLMN AWLS TRGEITNH i 1T
W TH 1 AHOXT 8WE ARY AWTTHY 29TE9THY s OF
£H D 9ESEXEE T 3HYD Foud LS LRTT2544 T [
2H i anLs TUNTWNEL 04219344 o) a
1H HIING LHO 5 X £ W MINIS YOG LI i A
ENE Ul AWMT IS LOOYNT *MDd 0OId T 192244 = 9
97 i W ooor N1 L8 toun GLEROZMT T o
73R en 1 WoOGE NOT  LS1d “dun YEOaEOIN 2 i
Lo e Y[ OGIN 8 Q0T <21 "H33 oyl ALY L LENY = =
10 FlOSIN 9 0017 o222 "M3AT "dyd OBy LGENT T =
& OGT94S ¥ALLITES 271 *damMd THERLEYH T i
g 1T [ oo Fot 3 e B B e . .
M_,M_wn‘_ FIOT LN TSEI 30ME3EE 458 NIG &Muun_ .“~ JHNLYIONINON mme@vm.__.\qwm.__.\“DOOO —M QoY ALD Qw_—_/“_

-~
Ed

Ha

A

SO0
AT0/706

R = = D

1817

S R B AU 8= Ko

slygd

41S11 S1dvd

V ASH 84 €/¥00¢ wiod v



A = u.w «i mw s v 08 €2 2S 2v Gv+ Xxeygjal
LOCE s ) AR 3P souep 8GEECE x3I8L

I8 A0 1 b SEEELE - 08 | Oy OST9.5 S LIS =71 S Hewueg m< omvwm V—mcmn
“ON 133HS ‘A3H .02 IN3WN20a FUL H1SFEL 08920

V A9y 84 €.¥002 wiod py

T[0ST1980 SUONIT003 T1ANNUHD QB0 HA LB]000TT

EEARKFHAERAER IR R EEERERAEEAFRERR R R L LR ERRXXEREERERERER ADSSE LXTN 35559655 55 336963 56 50 K 36969 3 6 96 33 33 6 36 3 36 5 36 36 0 3 3 % 3 36 3 36 % 36 5%

OST3LE dH3LLITS a3 Ovhiyd

HAEXXEXEERERFERRERAREEXRRR XU F R EXFRXE®HE® | NOT LYULMNINNDO0A A0 TTTTEH %% %5 596 333 3606 3 9 % 5% 325 K% %% 3 %% 3% %56 3% 3% 5 % %% 5% 25

M Y ATNUE0 G20 2371H I IM YYELAEHH 22| W 0900 &1

™ IREEREREENE RERERELREY TOLLOTNH 2| W] 0900 w1

M i MODTIEA B2 50 2371338 IM OERL9THE 28] W] om0 o FA

M B HA/WWO * LSYTTd X374 OFIFTECYE 20| W 0900 21
el £ LN & X EW 1IN AULS TEGEIONH 2| 18] 000 ' o1
Bl T| T39-0ST1980 ONILNMOW “FLd™1 FLOD9EHE Y| LS| 000t 2
T et 1| 0S1980 ¥ILLT IS "edNT /4 X004 EEOGOSHE T LS| 000 T .
r ¢ HOLYT 653009 d NNDD 21ae9cdd 12| 35| 000 1 =7

r Y O NId "S$S8300Y O NNOD LLEGDEHT 19| L8| 000 e 11

r ¢ AW ol AWIND O NNOD £95g35HH 19| LS| 000 T 07

T Y| "SSUHI-WId ONA NNDD X900 ECER R ENIGEENS z
LM 7 9EIAXIE T FTEYD faud LS LETTLEME B4 LS| 000t #
o4 Y WWE 0T amM " IENIWy3IL TIRLLENA 15| 18| 000 s A
oH & HIING T Uy INOD n W LINN ﬁ; Tredd oo 1G] 000 T2 5]
7H i 2 @ HLOOL “¥3HSUM 2not20dd £5l 15| 000t =
Py FHITING [HI OTX £ W M3INIS OEGSL3Md Ta| LS| 000 s i
2 F[H0TNE THN 8 X & W Mauas TOSEEENH 1o LG con 5
TH PIHITING CHN S X £ W MINIS : LY2EEONH 1G] LS| 000 2
14 T Obtvd OS51948 HIALLITWES 2/1 PAGHLEHA 09| LE| 000 Y T
T FARES muﬂu T TITYRITY R UT L . .

WM_W.__ NOTLEMNS TS0 J30ONAE S99 NIg n_nm_uh_n_ .“. 2HNIVIONIWON mmmE_M-Mv ._vqmm._—w_,_DOOQ _\—.,_b QoY ALD Dﬁw_—_,_n_

ATO/06 " THH 18T Sl

SATO/0E T T T T T AN T hm—d mh¢<n




s 85008 L | ! 2 l
1 40 1 133KS] [ 31v0S NOILD3rodd NOILYOITddV
96 99 6% eV Q\W ER NO a3sn ASSY LX3N
ON ONIMVHQ| IN3013000 | 3Zis 1syld VIHILY
dv -
YIVY YILLINSNVYL av ‘WIg N
(1-0519LS ) L-01Z9LS B
404 SNOILIINNDD 1INVd ¥V 3y i S3TONY
31011 | 9861 ZUE[HA ‘wa
S$202 SO HlIM 3ONVAHOOOV
NI 346V SIONVHITOL ONY S34.
m< O_u“m xm:wn -INITUN NI 3dY WZO_WZWI_M
i Q313103dS 3SIMHIHLO SSIINN
\
181 —1]
~—
vds I\\m —
T04LNOJ YINNL YNNILNY .m.l.o u ~—
LNdNI GUYONVLS NY3LX3 “Lf —7° P .
"81 A "N 3uvds
3:18 c/ . .
7 \—— 140d Z€ZSY 'INIT INOHAI3L “4F
8l )
ﬁ@_/l:aa Xnv zr
UVdS _H N— NOLLYJINNWWO) TVI¥3S ST
" |
- =
i | P
i r 7
S S S..._SQ&.:I\
.HW»O'K&Q.« [WW.(:D M‘\ L NOI1d140530 H113NOZ|
SNOISIA3Y




Rack CS6150

1:2
I"Mm_.S“m«

Lin.Or& PA
3

Lin Dr & PA.
a

'_. 7I.'l\‘ D& PA

lnpgl

$76150 DIAG No. 4471

Lin. O & PA.

| I——

i PS6150 or PS61S1

1
I 40V w—{ Power supply
l 15
| LN
I
l
3d8 Ant.att. &
SOR/S50W Load Blower control
I ts

500W
joutput

omb.

o |

N

Filter bank
8xLP
8xHP

—e-13dB. Att. control
13

t—e1 Dir. coupler | Output to

Antenna
o

[Meter switch
board

Block Diagram
Power Amplifier part

Ref. Designation 4471



Note 1:

Partial Reference Designations are shown. For complete
Designation prefix with Assembly and Subassembly Refe-
rence Designations (Circuit Diogram Nos.)

Note 2:

The code system used for indicating resistance values cor-
responds to thot specified in IEC 62, with the exception
that decimal fractions are used for values below 1Q, e.g.
0,47 = 0,47Q), but 4R7 =4,7Q.

The copaci units are indicated by means of the in-
ternational prefixes p, n, and p, (pF, nF, and pF).

The indv units are indicated by means of the inter-
national prefixes y, and m, (uH, and mH).
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SECTION 1. TECHNICAL SPECIFICATION

General: The HF power amplifier PA 6150 is a wideband
all solid state linear HF power amplifier
panel designed to be used in the HF SSB/ISB
transmitters S 76210-1 and S 76150-1.

Its construction and reliability make it at-

tractive for use in other connections where a
HF power of 500-600 W in the frequency range

1.5-30 MHz and low intermodulation distortion
is required.

The power amplifier panel employs two inde-
pendent 300-W amplifier units and a common
forced air-cooling system.

Each 300-W amplifier unit is made up of two
150-W push-pull amplifiers containing a class-
A driver amplifier and a class-AB output amp-
lifier. The input signal for each 300-W amp-
lifier unit is fed to an input splitter di-
viding the signal between the two 150-W amp-
lifiers, the outputs of which are combined

to provide the desired 300 W by means of an
output combiner.

The amplifiers are protected against excess
heat sink temperature by means of thermal
switches mounted on each 150-W amplifier heat
sink controlling the switching off of the

40 V DC supply for the 300-W amplifier unit.

Means are provided for measuring driver and
output stage collector supply current and
supply voltage.

A gain reduction of approx. 13 dB is possible
-by grounding a single control line, which
by-passes the output stage and removes its

bias.
Frequency Range: 1.5 - 30 MHz.
Gain: 36 dB +/- 2.5 dB.
Output Power: Max. 300 W CW and PEP.
Harmonic Distortion: 2nd harmonic: less than -25 dBr

3rd harmonic: less than -15 dBr

at 300 W CW output.

Intermodulation: Typically more than 35 dB below two-tone
test signal level at max. output power.

Input and Output
Impedance: 50 ohms.

Cooling: Built-in blower with heat sink temperature
supervision, max. 1120C.

PA 6150 1-1



Power Requirements: 40 Vv DC +/- 1 V, max. 37,5 A at
300 W CW output

41 Vv DC +/- 1 V, max. 28 A at
300 W PEP two-tone output

115 v AC +/- 10%, 45 to 66 Hz.
65 V A for blower.

Environmental Conditions: Operating Temperature: -1sgc to +558C
Storage Temperature: -40°C to 370 C
Relative Humidity: 95% at 40°C

Shock and Vibration: According to MIL-STD-810B

Dimensions: Panel width: 19" (483 mm)
Panel Height: 180 mm
Panel Depth: 470 mm

Weight: 28 kg approx.
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SECTION 2. DESCRIPTION
2.1. Mechanical Description

The "S00-W Power Amplifier" panel-and-chassis assembly (drawer) is
designed to be mounted on telescopic slides in a standard 19-inch
cabinet rack.

The front panel is fastened to the cabinet rack by means of captive
panel-mounting screws. The telescopic slides are fitted with trigger
latches which automatically and securely lock the unit in the with-
drawn position, when fully extended. The projecting latches are
pressed (see drawing) to release the lock so that the drawer can be
closed or completely removed from the cabinet rack. Before removing

a drawer from the cabinet all plugs on the rear panel should be taken
out of their sockets.

For the purpose of making the panel-and-chassis assembly resistant
against heavy shock and vibration influences the chassis is divided
into three main compartments by means of two partitions. One parallel
with the front and rear panels and one at right angles to and between
the above mentioned partition and the chassis front plate.

The two compartments behind the chassis front plate contain the two
300-W amplifier units. The .front panel carries the two air-inlet fil-
ters for the cooling air for two amplifier units. These filters are
removable from the front side.

The compartment between the rear panel and the partition parallel to
it contains the blower and the collecting chamber for the cooling air
from the two amplifier units.

The rear panel carries the blower, the two HF input connectors farthest
to the left, the two HF output connectors and the power supply con-
nector farthest to the right seen from the front panel.

The 300-W amplifier unit is built up around the sturdy heat sinks of
the two 150-W amplifiers. These heat sinks make up the chassis for
the 300-W amplifier and are held together by means of two U-shaped
profiles and a fishplate in the top plane and a longitudinal fish-
plate in the bottom plane. Besides carrying the two 150-W amplifier
boards with associated power devices the heat sinks also carry the
1:2 input splitter and the 2:1 output combiner boards.
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Each of the two 300-W amplifier units is held in position by means
of six screws through the chassis bottom plate.

The top cover and the chassis bottom plate are provided with venti-
lation holes for convection cooling of the components inside the
drawer and must not be covered.

For further information on the location of the separate circuits, see
the following photos.
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HF input and

control connectors

Left 300-W Amplifier Unit A1
Ref. Designation 4478
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Rear Panel

HF output and power
supply connectors

Right 300-W Amplifier Unit A2
Ref. Designation 4478
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1:2 Input Splitter- A4
Ref. Design. - (809
—_ U-profile

fishplate

2:1 Output Combiner-A3

/—Rof. Design. . (79896

150-W Power Amplifier-
A2 Ref. Design. 4400

U-profile

heat sink for 150-wW

— 150-W Power Amplifier-A1 ampl.- A2

Ref. Design. 440

heat sink for 150-W ampl.—A1-
fishplate

300-W Amplifier Unit
_ Ref. Designation 4478
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2.2. Electrical Description.

2.2.1. Block Diagrams.
The diagrams are located in Section 9 of this description.

2.2.1.1. 500 w PA Panel.
Reference Designation 4445

The block diagram shows the two 300 W amplifier modules, each of
which receives the input signal from the 1:2 (1:4) power splitter
mounted in the rack of the HF SSB/ISB transmitter S 76150 (S 76210
and cabled between the SYNTHEX SE 4010 and the PA 6150 panels.

The output from each 300 W Amplifier Unit is fed to the 2:1 500 W/
4:1 1000 W Power Combiner, in the CF 6150/CF. 6210 Combination and
Filter Panel.

Each of the two 300 W Amplifier Units consists of two separate 150 W
Power Amplifiers, represented as diagram blocks 2,3 and blocks 6,7.
Inputs to these two sets of 150 Power Amplifiers is applied through
two separate 1:2 Input Splitters; represented by diagram blocks 1 and
5. Outputs of the two sets of 150 Power Amplifiers are combined in
two 2:1 300 W Output Combiners, represented by diagram blocks 4 and 8.

2.2.1.2. 150 W Power Amplifier.
Reference Designation 4444

The input to the 150 W Power Amplifier is first passed through a
constant impedance frequency correction network in block 1, shaped
to give a certain compensation of the succeeding driver amplifier
stage in block 2. The driver amplifier is a class-A push-pull stage,
the output of which can be fed either to the input of the succeeding
150 W output stage in block 3 or directly to the output terminal of
the 150 W Power Amplifier. This gives the possibility of a gain re-
duction of approx. 13 dB and a retention of the good intermodulation
performance even at reduced power levels because class-A is employed
in this stage.

The 150 W output amplifier operates in a class-AB push-pull with an
associated bias circuit in block 4. This bias circuit has a low output
impedance and is temperature controlled by the temperature of one of
the two output transistors. The bias of these transistors is thus

to a degree, independent of temperature and varying bias current
demands at different power levels.
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2.2.2. Interconnection Diagrams.

The diagrams are located in chapter 9.2. of this manual.

2.2.2.1. Interconnections, 500-W PA Panel.
Reference Designation 4416

Diagram No. 4416 shows the interconnections in the "500-W PA Panel”.
Apart from diagram Nos. each block in the diagram has been provided
with a letter and figure identification to allow references on jacks
and plugs, i.e. looking at the lower right-hand corner of the diagram
at the block named "Output Combiner 300-W" in the "Right 300-W Ampli-
fier Unit" with reference designation 4478 and marked A2. It is marked
"Ref. design.No. 479896",which is also the diagram number. The block
is also marked with a "A2A3", so that the complete reference designa-
tions of jacks Jl and J2 are "A2A3J1" and "A2A3J2".

The jacks with the numbers J1l, J2, J3, Ji, J5 and J6 are located at
the rear panel. See photos in chapter 3.2.

For information on the location of the individual blocks of the
"500-W PA Panel" see photos in chapter 2.l1. Regarding the inside jacks
and plugs see the following photo.

2.2.2.2. Interconnections, 300-W Amplifier Unit.
Reference Designation 4478.

Diagram 4478 shows the interconnections of the 300-W Amplifier Unit.
Each block in the diagram has been provided with a letter and figure
identification as mentioned in chapter 2.2.2.1.

The following photo shows the positions of the individual circuits,
jacks and plugs.
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J1-HF input A1 —

P3 —

~- A2A1P1 —
A1AIP1 —

P6-40V A1 —
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output A2A1
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PS - Ground A_\l P7- Ground A2

Rear Panel
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output A4A2
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300W A2
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PA 6150

- Left 300-W Amplifier Unit A1l
Ref. Designation 4478

Front Panel

Right 300-W Amplifier Unit A2
Ref. Designation 4478

Interconnections, 500-W PA Panel

Ref. Designation 4416
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A3J6 -Ground — |

A4 J& - HF input

Input splitter—Aé
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ATP1 A2P1
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Front side

Top View, 300-W Amplifier Unit
Ref. Designation 4478
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2.2.3. Circuit Diagrams.

2.2.3.1. 150 W Power Amplifier.
Reference Designation 4400

The HF-input signal is fed to a bridge-T network (R101, R102, R103,
R104, C101 and L10l). This T-network ensures constant impedance
frequency correction of the driver amplifier. Correction is approx.
-12 4B at 1.6 MHz, -7.5 dB at 15 MHz and -6.5 dB at 30 MHz.

The driver amplifier is made up of Q101 and Q102 (BLX 13) and func-
tions as a 10-W class-A push-pull stage.

The input is matched to 50 ohms by means of T101l, a 2:1 unbalanced
to balanced transformer (50-ohm unbal./12.5-ohm bal.). Low frequency
input-impedance correction is performed by L102/R105 and L103/R106,
that insure a low SWR figure over the entire frequency range.

Output-load impedance is 50-ohm balanced.

The DC stabilization is performed by the zener diodes CR101, CR102 and
dropping resistors R111l, R135 which maintain a constant Vcefor Q101
and Q102 of between 25 V and 30 V.

Transistors with an extremely low hFE value require a reduced value
of R107 or R108 to hold Vce under 30 V.

The collector currents are thus determined by the voltage drop across
R111 and R135. As the Vcc-Dr supply voltage varies from 44.5 V to

40.0 V, the Icc-Dr varies from 2.2 A to 1.5 A. This is the total
current consumption for the driver stage and is monitored by means

of the voltage drop across R113, fed to the instrument circuit of the
"CF 6210/CF 6150" panel through R112 and R133 and connected to Pl-7
and P1-8. 3A will produce 300 mV across 0.1 ohms. Because the instru-
ment circuit has a resistance of 100 ohms the serial combination R112,
"jinstrument circuit" and R133 will produce a voltage drop of 100 mV
across the instrument circuit.

The driver output is switched to either the input of the power stage

or directly to the HF-OUTPUT through a balanced to unbalanced 1l:1
transformer T102. This is done by relays K101l and K102, thus the driver
output is used directly at the reduced power levels "-12 dB" and

"-18 dB". Relays K101l and K102 are activated at the SYNTHEX SE 6000
where activation of the power level pushbuttons complete relay ground
return via P1l-4. o

The output power amplifier is made up of Q103 and Q104 (BLX 15)
forming a 150 W class-AB push-pull stage. Q103 and Q104 should be
matched hFE-wise to within +/- 12 per cent at 1.4 A, 6 V.

The input is matched to 50 ohms by means of T103, a 3:1 balanced

to balanced transformer (50-ohm bal./5.55-ohm bal.). A frequency

and impedance correction network is placed between the transformer T103
and the inputs of the two power transistors Q103 and Q104 (R114 through
121 and C119 through 124). Capacitor Cl140 at the input of T103, im-
proves the SWR in the high frequency range.

The output collector-to-collector load impedance is 12.5-ohms balanced,
and is matched to the required 50 ohms, unbalanced by means of 1:2
balanced to unbalanced transformer, T104. Balancing transformer

T105 improves the balance of the collector-to-collector load from T104
especially at low frequencies and serves as collector supply choke
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for Q103 and Ql104. Low frequency compensation of T104 and T105 is
performed by means of C130 and C131.

The necessary base bias voltage for achieving the required zero signal
collector current independent of temperature and power level is sup-
plied from the bias circuit made up of Q105 and Ql06, that form a
voltage stabilizer. The output voltage is determined partly by V E of
0106 and partly by the voltage drop across R134 giving a possibi§1ty
for adjustment. Q106 is in good thermal contact with Q104, so that the
change of V E of Q104 (and Q103) and Q106 with the temperature will be
equal becausée of equal temperature coefficients. This temperature
stabilizes the zero signal collector currents of Q103 and Q104.

The total collector current consumption of Q103 and Q104 is monitored
by means of the voltage drop across R125, R126, R127 and R128 fed to
the instrument circuit of the CF 6210/CF,6150 panel through R131 and
R132 connected to P1-5 and P1-6. 12A will produce 300 MV across

0.25 ohms. Because the instrument circuit has a resistance of 100 ohms,
the serial combination R131, "instrument circuit", and R132 will
produce a voltage drop of 100 mV across the instrument circuit.

The bias voltage is adjusted by means of R134 for a total zero signal
collector current of Q103 and Q104 at 200 mA corresponding to an un-
loaded voltage at 5 mV between P1-5 and P1-6.

The bias voltage of Q103 and Q104 is removed in the reduced power
levels, when the driver is used alone, by means of the relay K102.

The circuit is provided with a coaxial test jack J101 for the purpose
of a possibility of a separate test of the output amplifier. For this
the relay K101 is engaged by a grounding of the terminal named "PA
test" (see photo at diagram no. 4400 in section 9.2.) thus switching
the input of the output amplifier from the driver output to the test
jack J101.

The power devices CR101, CR102, 0101, Q102, R111l, R135, Q103, Q104

and R122 are all mounted on a common heat sink the temperature of which
is maintained below 100°C up to an ambient temperature of 55°¢ by means
of the built-in forced air-cooling system.

The heat sink temperature is supervised by means of the thermal switch
ST1, with a nominal opening temperature of 1120C, connected to the
Error Logic circuit in the CF 6210/CF 6150 panel via P1-3 and P1-9
controlling the switching off of the HF input and power supply for the
entire 300 W Amplifier Unit.
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The following drawing shows the typical gain-frequency characteristic
for partly the complete 150 W Power Amplifier and partly the driver

amplifier alone.
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2.2.3.2. Input Splitter.
Reference Designation 4809

The circuit serves two purposes. Partly the splitting of the HF-input
signal between the inputs of the two 150 W Power Amplifiers, and
partly the distribution of DC power and collecting of measuring lines
for the power amplifiers.

The signal splitter is made up by the hybrid transformer T525 with the
associated balancing resistor R525.

The 1.4:. autotransformer T526 transforms the 50-ohm input impedance
to the necessary 25-ohm input impedance for the hybrid transformer.

High frequency compensation is performed by means of C525 and C526.

The thermal switches STl of the two 150 W Power Amplifiers are
connected in series with each other and connected to the 40 V DC
supply via resistor R526 and Jlb-1 and finally fed to the Error Logic
in the CF 6210/CF 6150 panel via Jla-6.

2.2.3.3. Output Combiner, 300 W.
‘ Reference Designation 479896,

The circuit combines the output signals from the two 150 W Power
Amplifiers fed to the input jacks Jl and J2 to 300 W output power at
jack J3. .

The combiner is made up by the hybrid transformer Tl with .the asso-
ciated balancing resistors Rl through R5.

The 4:3 transformer T2 transforms the 50-ohm load impedance to the
necessary 25-ohm load for the hybrid transformer.

Low frequency compensation is performed by means of C 1 and C 2,
high frequency compensation by means of L 1 and C 3. The isolation
between the imputs is more than 25 dB, when the output is loaded
with 50 ohms.

The insertion loss is maximum at 30 MHz and approx. 0.25 dB.
CR 1 and U 1 form an unbalance-detector that shuts off the power

supply of the 300 W amplifier module when there is excessive output
difference between both 150 W amplifiers.
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SECTION 3. AIR FILTERS AND CONNECTORS

3.1. Front Panel

Cooling air —inlet filters for
J left ampl-A1 right ampl—A?l

PA6150

Front view, 500-W PA Panel
Ref. Designation 4416
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3.2. Rear Panel

HF outputs, 300W to CF 6210/6150 HF inputs, from 1:2/ 1:4 power splitter
lright ampl-a2 teft ampt-Atl [ right ampt-a2 left ampl-A1 |
15 Ja4 2 3

Blower 81

Nnsv AC—} }—_AC GND—blower-B 1 fec OreA2 AT ) icc or- a2t
Icc Dr+A2 A2 i -

o+—icc Dr- A2A1

lcc Dreal Al o-4—lcc Or- AlA1

DC GND i [ni—*40v pc—eft ampt-A1 e DA A2 o—-—lcc Dr- A1A2

cc PA-AZ A1 o—4—icc PA+ A2A1

lcc PA-A2A2 O~4—lcc PA+ A2A2

A , lcc PA-AT A1
DC GND 4—+40v DC—right ampl-A2 - O-t—icc PA+ ATA1
" lcc PA-A1 Aﬁc o——lcczPPAO A1A2
— / .

A1 PA bypass g___;}c A bypass

J6 T-switch A2 od—T-switch a1

NC ’
connected to PS 6150/ PS 6151 +40V OC | —DC GND

43

connected to CF 6150 /CF 6210

Rear view, 500-W PA Panel
Ref. Designation 4416
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SECTION 4. - INSTALLATION

The "500-W PA Panel" is designed to be mounted in a standard 19-inch.
cabinet rack.

The exhausted cooling air might be conducted away from the rack and
the installation room by means of an air channel/tube connected with
the rear panel and tightened with a soft gasket.

It should be arranged to pergit a total air flow through the "500-W
PA Panel" ofomore than 165 m /h at the maximum ambient tempe-
rature at 55°C.

The temperature rise of the cooling air will be up to 20°C, i.e. a

temperature of up to 75°C of the exhaugted cooling air could be ex-
pected at an ambient temperature at 55°C.

PA 6150 4-1



SECTION 5. OPERATING INSTRUCTIONS

See section 5, Synthex SE4010.

PA 6150



SECTION 6. - MAINTENANCE.

The cooling air-inlet filters should be checked regularly
and cleaned or changed depending on operating hours and
environment. Please refer to page 3.1 of section 3.

Order no. of filter : 377864.

PA6150



REFERENCE LIST .
MODULES PA 6150 Dansk Radio AS m

P.C. nr. Diagram nr. Description Component nr.
21636 D 4400 Right Poweramp 150w PA 6150 379077
21636 D 4400 Left Poweramp 150W PA 6150 363766
23297 D 4809 Input Splitt. PA150 442372

479888 479896 Power Comb. PA6150 300W 479896



SECTION 8.

8.1.

Parts Lists.

PARTS LISTS AND COMPONENT SPECIFICATIONS.

This section gives for each module all components used. The parts
lists are arranged in order of module (= diagram) numbers. The
components are identified by their DRA code numbers.

A e assembly
AT .. aettenuator:isolator;
termination
B.......... fan;motor
BT ......cc0-- battery
C ..t capacitor
CP ... ... coupler
CR ....... diodc; diode

. thyristor: varactor
DC ... directional coupler
DL ..... .... delayline

DS ....... aanunciator:
signaling device
(audible or visual):
tamp: LED

A ...coceee-.. ampere
altemating current

ac . ...
ACCESS ..... accessory
ADJ ....... adjustment

AJD . ... analog-to-digital
AF ..... audio frequency
AFC . ....... sutomatic

ftrequency control
AGC .. ... automatic gain
control

AL ......... sluminum
ALC .. ... automatic level

control
AM .. amplitude modula-
tion
AMPL ... ..... amplifier
APC .... automatic phase
control
ASSY ........ assembly
AUX ... ...... auxiliary
37 S . average
AWG .... American wire
gauge
BAL . ......... balance
BCD ...... binary coded
decirual
BD .......c0cc-- board
BECU ...... beryllium
copper
BFO ... .. beat frequency
oscillator
BH ........ binder head
BKDN ... ... breakdown
[ bandpass
BPF . ... bandpass (ilter
BRS ... ........ brass
8BWO . .. .. backward-wave
oscillator
CAL . ... .. ... calibrate
ccw .. counterclockwise
CER .. ........ ceramic
CHAN . . ... ... chennel
cm L. centimeter
CMO . . cablnet mount oaly
COAX . . ....... coaxial
COEF .. ..... coefflicient
COM . ........ common
COMP .. ... composition

REFERENCE DESIGNATIONS

€ ........ miscellaneous
electrical part

FL ...cieiceenn

H........... hardware

HY ......... circulator

J ... electrical connector
(stationary portion):
jack

e et eeseea.. Telay
..... cofl:inductor
ceeeeeee.. meter
P ....... miscellaneous
mechanical part

.
.
.

T X

P ... electrical connector
(movable portion):
plug

Q ...... transistor: SCR;
triode thynistor

R ... ........ resistor

RT ......... thermistor

S ... ... .... switch

T ....c.... transformer

TB ...... terminal board

thermocouple

TP ......... testpoint

ABBREVIATIONS

COMPL -, . .. ... complete
CONN ....... coanector
CP ...... cadmium plate
CRT ... cathoderay tube
CTL .... complementary
transistor logic
CW .. ... continuous wave
€W ......... clockwise
em ......... ceatimeter
DIA . ... digitalto-analog
dB ........... decibel
dBm . ... decibelreferred
to 1 mW
dc ....... direct current
deg .. degree (temperature
{nterval or differ-

° ence)

tee ee.... degxee (Plane

° angle)

C ..... . degree Celdus

° (centigradc)

oF ---- degree Fahrenheit

K ...... . degree Kelvin

DEPC .. decposited carbon

DET ...... ... detector

diam . .. ...... dlameter

DIA ... diameter (used in
parts list)

DIFF AMPL _ . differential
amoplifier

div .. ... dividon

oPODT .. ... double-pole,
double-throw

DR ..........-. drive

DSB .. double sideband

DTL . ... diode transistor
togic

DVM ... dyital voltmeter

ECL .... emitter coupled
lodic

EMF _ . electromotive tocce

EDP . .. .. electronic data
procewsing

ELECT .. ... electrolytic

ENCAP _ .. encapsulated

EXT ......... extemal

F oo e (ared

GE ........

FET ....... ficld-elfect
transistor
FIF ......... flip-flop
FH .......... flat head
FILH ..... fillister head
FM . . frequency modulation
FP ........ front panel
FREQ ....... (requency
FXD......o0... fized
€ ccceccccecese Gmm
germanium
GHz ......... gigahertz
GL .. .ccvmenenn. Glass
GRD ....... gound(ed)
H.....cccec... heary
L S .. bour
HET ....... heterodyne
HEX ........ hexagonal
HD ............. head
HOW . ....... hardware
HE ...... high frequency
HG .......... mefcury

HU ... ... ... high
HPF ... .. high paes filter
KR ....... hour(usedin
parts Ust)
HV .. ...... hich voltage
Hz . .... P Hertz
tc ... iategrated circuit
ID ...... {nside dlameter
F ... intcrmediate
fvequency
IMPG .. ... {mpregnated
in . . ... ... ... inch
INCD .. ... t{ncandescent
INCL ... .... tnclude(s)
INP .. L. input
INS ..., (neulation
INT ... ....... internal
kg ... kilogram
KMz L kilohertz
W Klohm
kV L kilovolt
L e pound
LC ........ inductance-
capacitance

LED . . ligcht-emitting diode

Uu..... integrated ciccuit:
microcircuit
2 clectron tube
VR . voltage regulator:

breakdown diode
. ... cable:transmission
path: wire
socket
.... crystal unit (piezo-
electric or quartz)
. tuned cavity:tuned
circuit

N

LF ...... lowlrequency
LG .. .iieiennnn.. long
LH .......... lefthand
LIM . ........... lumit
LIN ... Llincar taper (used
{n parts list)
lin .......0.... lincar
LK WASH ... lock washer
LO ... low;local oscillator
LOG . ... logarithmic taper
(used in parts lst)
log ........ logrithm(ic)
LPF ..... lowpass fdter
LV ........ low voltage
m...... meter(distance)
mA ........ miliampere
MAX ....... maximum

M ......... megohm

MEG . ... meg (106) (used
in parts list)

MET FLM . ... meul fum

MET OX .. metallic oxide

MF ... medlum frequency:
microfarad (used 1n

parts list)
MFR . ..... manufactusrer
mg .. ...c00.- milligram
MHz . ....... megaherts
mH . L. millhenry
mho . ........... mho
MIN ... ... mirumum
min ... L. minute (time)
LaS e minute (plane
anglc)
MINAT ... .... miuature
am L. ... milimeter
MOD ... ... modulator
MOM . momentasy
MOS . . ... '... metal 0xde
semiconductor-
ms .. ...... millisecond
MTG .. ... ... mounung
MTR . meter (ndicaung
device)
mV L. uluvolt
mVac ...... millivolt ac
mVdc ...... miltivolt, dc

mVpk . ... miluvolt, peak
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Power Output 1021
300W Out -
R Put Combner

Frequency Driver
Q10 '—K‘ Amplifier

Q103 K102
3 Q104

Input from
121input  —=] shaping
Sptitter network 0102 K101

Bas
Crecud | wv

006

Block Diagram 150-W Power Amplifier

PA 6150 DIAG No. 4444 - Ref. Designation 4444



1st 300W Module
LINEAR HF

ORIVER AND|
POWER AMP l
12 21
300w

Input from INPUT Output to

Spltter SPUTTER PUT tnal Combuer
. EOMS‘NER

LINEAR HF

DRIVER AND) ___,

POWER AP,

3

2nd. 300W Modul
« UNEAR WF

2
Input from INPUT
Spiitter SPLNTER

00w Output to
OUTPUT finat Combiner

LINEAR HF
[ORIVER ANO)

IPOWER AMP|

e
.

Block Diagram 500-W PA Panel

PA61S0 DIAG No. 4445 Ref. Designation 4445



Note 1:

Portial Reference Designations ore shown. For complete
Designation prefix with Assembly ond Subassembly Refe-
rence Designations (Circuit Diogrom Nos.)

Note 2:

The code system used for indicating resistance values cor=
responds to thot specified in IEC 62, with the exception
that decimal froctions ore used for volues below 10, e.g.
0,47 = 0,470, but 47 =4,7Q.

The capoaci units ore indicated by means of the in-
ternational prefixes p, n, and s, (pF, nF, and yF).

The inductance units ore indicated by meons of the inter-
national prefixes p, and m, {pH, ond mH).

PA 6150 DIAG No. 4416 / 1978-02
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Note 1:

Portial Reference Designations ore shown. For complete
Deslgnation prefix with Assembly ond Subassembly Refe-

rence Designations (Circuit Diogram Nos.)

Note 2:

The code system used for indicoting resistonce volues cor-
responds to thot specified in IEC 62, with the exception
that decimal froctions ore uted for volues below 1Q, e.g.

0,47 = 0,47Q, but 487 =4,7Q.

The capacitance units ore indicated by means of the in-
ternational prefixes p, n, ond y, (pF, nF, and pF).

ind units are indicoted by means of the inter-

national prefixes p, and m, (uH, ond mH).
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SECTION 1. - TECHNICAL SPECIFICATIONS

General:

HF Input:
Harmonic HF Filters:

Filter Shift freq.:

Harmonic Attenuation:

HF Output:
Cooling:

Measurement Outputs:

Measurement Inputs:

CF 6150

The CF 6150 is a combination and filter
panel designed to be used as part of the
HF SSB/ISB transmitter S 76150-1.

The CF 6150 has several functions wvital to
the transmitter system.

1. Combination of the two 300-W signals
to form the 500 W output.

2. Harmonics filtering of the combined out-
put.

3. 3 dB attenuator in circuit at high SWR
and during automatic coupler tuning.

4. Detection of forward and reflected power
at the output for standing wave ratio
computation and automatic level control
system. Computation of the standing wave
ratio at the load (antenna).

These measurements together with the P.A.
supply voltage, P.A. output stage current,
P.A. driver stage current are displayed
by the front panel instruments with asso-
ciated instrument switches.

5. Necessary interface between the power
amplifier part of the transmitter and
the synthex SE 40190, i.e. the combined
synthesizer and exiter.

6. Error detection of faulted P.A. modules,
switching off associated signal and
power input lines.

2 x 300 W approx.

8 low-pass filters

(L.%), 2.3, 3.3, 4.8, 6.8, 10.0, 14.3, 21.0,
(30.0) MHz

2nd harmonic more than 25 4B
3rd harmonic more than 40 4B

500 W
Built-in fan with stop detector.

Forward Power:
Reflected Power:

500 W 9.8 vV, sq. root law
50 W 3.3 V, sq. root law

SWR: " " 10 V, lin.with refl.coef.
Icc PA ° 12 A FSD 100 mvV/100 ohms

ICc Dr ° 3 AFSD 100 mv/100 ohms
Vsupp : 60 V FSD 60 V/60 kohms

1-1



Measurement Accuracy: Voltage +/- 1.5% FSD +/- 2.5% ASD
Current +/- 1.5% FSD +/- 2.5% ASD
Power +/- 1.5% FSD +/- 8.5% ASD

SWR +/- 1.5% FSD +/- 8.5% ASD
Supply: +40 v DC from PA supply
115 v AC from PA supply
Environmental conditions: Operating Temperature: -ngC to +558C
Storage Temperature: -40°C to 870 C
Relative Humidity: 95% at 40°C

Shock and vibration: According to MIL 810 B
Dimensions: Panel width: 19" (483 mm)

Panel height: 180 mm

Panel depth: 470 mm

Weight: 31 kg approx.

CF 6150 1-2



SECTION 2. DESCRIPTION

2.1. Mechanical Description

The combination and filter panel-and-chassis assembly (drawer) is
designed to be mounted on telescopic slides in a standard 19-inch
cabinet rack.

The front panel is fastened to the cabinet rack by means of captive
panel-mounting screws. The telescopic slides are fitted with trigger
latches which automatically and securely lock the unit in the with-
drawn position, when fully extended. The projecting latches are
pressed (see drawing) to release the lock so that the drawer can be
closed or completely removed from the cabinet rack. Before removing
a'drawer from the cabinet all plugs on the rear panel should be taken
out of their sockets.

The chassis together with the top cover make an extremely rigid con-
struction.

The front panel carries the switches and meters. The air-inlet for
the cooling air is located on the right-hand side of the front panel.

The rear panel carries the fan and input and output connections.

For location of the separate circuits, see chapter 9.3.

L4
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2.2. Electrical Description

2.2.1. Description of Block Diagrams

2.2.1.1. Description of Combination and Filter Assembly CF 6150.
Block Diagram No. 4469

In the 500 W transmitter, the S 76150, the combination and filter

unit CF 6150 combines the two 300 W inputs, provides filtering and
performs a number of logical and monitoring functions.

Signal Path

The block diagram shows how the two 300 W inputs are fed to the

500 W combiner. The output of the 500 W combiner is then fed to the
filter bank which consists of eight low-pass filters. The filters
are switched in according to the frequency transmitted. The filters
have an output for termination of third harmonic signal content into
a 50 ohm dissipation load, thus preventing third harmonic radiation.

The filtered signal continues to the 3-dB attenuator control. Here
are two possibilities, either the signal is fed right through with-
out attenuation or the signal is attenuated 3 dB in the attenuator.
During tuning when the transmitter is used with an automatic antenna
tuner the signal is attenuated.

The attenuator is also used when there is a mismatch at the trans-
mitter output. The 3-dB attenuator is controlled from the synthex.

The signal is fed from the 3-dB attenuator control through the di-
rectional coupler to the output terminal.

Control and Monitoring Circuits

Error Logic

The error logic contained in the same block as the SWR computer
receives its inputs from the 500 W output combiner and from two
sets of thermo switches placed on the PA6150 300 W modules.

Two detectors in the 500 W combiner sense whether all the 300 W mo-
dules are providing their share of the total output. If one of the
300 W modules is faulty, the error logic will shut down the DC power
to that module via one of the two control lines to the power supply.
If the temperature of one of the 300 W modules is too high, the
thermo switch on that 300 W module will inform the error logic, and
DC power to that module will shut down.

SWR Computer

The directional coupler feeds two RF signals to the SWR computer, one
of which is proportional to the forward part of the output voltage
and one which is proportional to the reflected part of the output
voltage.

CF 6150 2-2



Both signals are fed to detectors in the SWR computer block, and
outputs from both are fed to the meter switch circuits for monitoring.
The forward detector output is also fed to the synthex for the ALC.
The SWR computer calculates the SWR irrespective of the output level
and provides an output voltage analog to the standing wave ratio.

This voltage is fed to the meter switch circuits for monitoring the
SWR, and to the synthex for control purposes.

Monitoring of Currents and Voltages

Inputs to the meter switch circuits from all the amplifiers and
drivers of the PA 6150 provide monitoring of the current of the
driver transistors, the power amplifier transistors and_ the DC vol-
tage to each 150-W amplifier.

Power Regulator

The power regulator supplies the necessary DC voltages to the SWR
computer and the meter switch circuits from the +40 V DC input.

Blower Control

The blower control part of the 3-dB attenuator and blower control
block provides an interlock function on the cooling air system in
the CF 6150. In case of too little air through the panel, the power
to the transmitter will be switched off.

2.2.1.2. Description of the Filter Bank
Block Diagram 4452

The filter bank is included in the transmitter to suppress second
and third harmonics from the output of the transmitter.

The filter bank is made up of 8 low-pass filters which are designed
to operate in the ranges described on the block diagram.

To achieve a better suppression of the third harmonics, the filters
have been extended to include a high-pass section, which passes the
third harmonic on to a 50 ohm load.

The switching of the filters is determined by the frequency selection
on the synthex.

2.2.1.3. Description of CF 6150 Front Panel
Block Diagram No. 4470

The front panel carries a lot of switching functions to make it
possible for the operator or technician to obtain information on
the status of the transmitter.

Three of the functions are supplied in order to monitor the per-
formance of the transmitter output. That is "Forward Power", "Re-
flected Power" and "SWR".

In the block diagram the DC voltage analog to the SWR is fed to
the meter amplifier Ul, the output of which is fed to M1l through
one of the meter switches. The output from the meter amplifier is
also fed to the synthex where it is used to regulate the output
of the transmitter down in case of high standing wave ratios.
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Voltages proportional to forward and reflected power are supplied
to the meter switches and presented on M2. The active detector

Ul used for the forward voltage is necessary because the detector
in the SWR computer 1is fast.

The remaining switches are used for monitoring the voltage, the
current in the driver transistors and the current in the PA tran-
sistors on each power amplifier printed circuit boards. A 500-W
transmitter consists of 4 PA PCBs.

The last block (5) is a fan stop detector. As the name indicates

its function is to detect whether the fan is working or not. If
the fan stops, the fan stop detector will stop the transmitter.

2.2.1.4. Description of SWR Computer/Error Logic.
Block Diagram 4446.

Error Logic

The Error Logic is included in the transmitter to protect the out-
put transistors of the 300 W modules from damage due to output mis-
match and overtemperature.

In this text the 300 W modules are named according to their position
in the panel.

The detectors in the 500 W Combiner are connected in such a way that
two of them provide a DC output voltage proportional to the output of
each of the two 300 W modules. These inputs to the Error Logic are
named Upper Left, Upper Right.

During normal conditions all the detector inputs have the same value,
approx. +10 V DC at 1000 W out, thus the difference-amplifier outputs
are zero. If a difference exists between two inputs the output will
differ from zero corresponding to the input difference. When the
difference in two corresponding inputs is at a preset value, the
comparator will change state, indicating a fault. Say that the 300 W
module Upper Right goes low, then the input named Upper will also

go "low, due to the gate board circuit.

Through the Logic this activates the Relay Driver named Upper Right,
this resulting in the DC power to the 300 W module being shut off.

Included in the Error Logic is protection against overtemperature

in the 300 W modules. The inputs named "Thermo-switch" inputs are
connected to thermo switches mounted on the cooling fins of the

300 W modules. The inputs are normally at "1". At overtemperature

the inputs go to "0", this resulting in the corresponding Relay Driver
being activated, shutting down the DC power to the 300 W module in
question.

SWR Computer

The SWR-Computer is an analogue calculator, which calculates the SWR
irrespective of the output level of the transmitter. The HF voltages
corresponding to the forward and reverse voltages are detected in the
HF detectors, which are followed by buffers. The DC voltages named
Forward output and Reverse output are used for monitoring and for

the ALC.
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The SWR computer consists of an integrator which integrates the for-
ward DC voltage until the voltage at the output of the integrator is
equal to the reverse voltage at the other input of the comparator.
When the two inputs are equal the comparator changes state, resetting
the flip-flop which in turn resets the integrator.

The clock generator "sets" the flip-flop, the comparator "resets"
the flip-flop.

Thus it is seen that the time from "set" to "reset" depends upon
the relative amplitudes of the forward voltage and reverse voltage.
This means that the output from the flip-flop is a pulse with modu-
lated square voltage, which is used to drive the output amplifier,
the output of which in turn drives the meter amplifier on the Meter
Switch Board.

2.2.1.5. Description of the Power Regulator CF 6210/CF 6150
Block Diagram 4453.

The power regulator supplies the necessary DC voltages to the active
circuits in the CF 6210 or CF 6150.

The +5 V and the +15 V are supplies from ordinary integrated circuit
regulators which in turn are fed from +40 V DC via dropping resistors.

To be able to supply a negative voltage without using a transformer,
the -9,0 V DC is derived from the +40 V DC which is chopped by 0Q1,
rectified and finally regulated by Q2.

2.2.1.6. - Description of the 3-dB Attenuator and Blower Control Circuit
Block Diagram No. 4468

The board carries two different circuit blocks.

The interlock block (1) controls the primary power to the +40 V power
supply. Activation of the "RF on" switch on the synthex results in a
connection to the power supply which delivers +40 V to the power amp-
lifiers. If the fan in the CF 6150 is not functioning, the fan stop
detector input to the block switches the power supplies off.

The 3-dB attenuator control has two functions. During tuning of the
automatic antenna tuner the output power is routed via the 3-dB atte-
nuator to protect the output transistors.

In case of very high SWRs the 3-dB attenuator is also switched in se-
ries with the output to protect the output transistors. In both cases
the 3-dB attenuator control is switched from the synthex.

2.2.2.1. Interconnections. Reference Designation 4461

Diagram No. 4461 shows the interconnections in the 500-W combination
and filter panel. Apart from diagram Nos. each block in the diagram
has been provided with a letter and figure identification to allow
references on the jacks and plugs, i.e. looking at the lower right-
hand corner of the diagram at the 27 dB directional coupler, this is
assigned a diagram No. which is 4441 and a location No. which is A6.
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The following jack numbers are located at the rear panel of the com-
bination and filter panel: J6, J7, J1, J2, J4, J5, J10.

To identify the location of the blocks, see section 9.3 photos, and
section 3.1 and 3.2 which show front and rear panel.

2.2.2.2. Filter Bank (Reference Designations 4414 and 4415)

The filter bank consists of eight identical filter sections all built-up
of one low-pass filter and one high-pass filter. As a function of
frequency, one of the eight sections is selected and switched in series
with the output. The sections are used in a range of frequencies indi-
cated on the circuit diagram,

Looking at filter no.l, coils L1, L2, L3 and capacitors C5-C30 form
the low-pass filter. Coil L4 and capacitors Cl-C4 form the high-pass
filter. The low-pass filter has a cut-off frequency of 2.3 MHz, which
means that the attenuation of harmonics is high even at the lowest
operating frequency. The high-pass filter has its cut-off frequency
adjusted in such a way that the third harmonic from the power ampli-
fier can be terminated in a 50-ohm resistor via P3.

The switching in and out of the eight sections is accomplished by apply-
ing a ground to P4 pin 1 to 8. This is normally applied from the
synthex.

The filter bank is mounted in a shielded box, a part of the combination
and filter panel assembly.

The filters are mounted on two identical PCBs. The relays are mounted
on two pairs of PCBs, one set on either side inside the shielded box.
This box is divided in two parts, an upper and a lower part.

2.2.2.3. Front Panel Circuits (Reference Designation 4448)

The front panel circuits are built up of two PCBs: PCB 22235 and
PCB 22236.

Several monitoring functions are included, i.e. current in the PA
transistors, current in the driver transistors, standing wave ratio,
DC voltage supplied to the PA PCBs, P forward and P reflected.

The shunt resistors for current measurements are located on the PA
printed circuit boards. The inputs from these are connected to pins
nos. 5 through 20, which means that S7-S10, i.e. the switches marked
1-4 on the front panel, select which PA printed circuit board the
measurement is performed upon. Whether the measured current is PA or
driver is selected by S5 and S6 on PCB 22235. These switches are
marked "I, PA" and "I Dr". The voltage measurement is performed on
the current input 1in&E through series resistors R6, R7, which means
that the voltage is measured on the same PA-PCB as the current mea-
surement. This switch, S3 of PCB 22235, is marked Vsupp'

The voltage analog to the SWR is fed to pin No. 7 of PCR 22235, amp-
lified by three by means of Ula and fed to Ml via series resistor R2.

DC return for the meter is via Rl. An output for the synthex is provided
through low-pass filter L1, C9.
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U3 pin 1 2 3 4 5 6 8 9 10 11 12 13
Logic level Q" mQ" "1" "Q" "1" "O" "O" "O" "1" "O" "1" "o"
U4 pin 1 2 3 8 9 10
Logic level *1® 1" "0" winm wim  mqge

If for example the detector connected to J1 pin 23 changes its voltage
approx. 4 V compared to the detector connected to pin 11, indicating

a fault on the 300-W module called lower right, the detector connected
to pin 24 which is measuring the combined signal from the lower power
amplifier panel, will also change its level by the same voltage.

This means that the table will change as follows, when a fault exists
on lower right:

U3 pin 1 2 3 4 5 6 8 9 10 11 12 13
Logic level "0" "0" “l“ "0" "ON "l" “l” "l" "0" "1" “0" "Oll
U4 pin 1 2 3 8 9 10

Logic level Nl" "l" "0" "1" "0" "l"

Pin 10 goes to a high level supplying current to the relay driver Q1,

and the relay in the power supply will switch off the +40 V DC to the

300-W module. The same procedure can apply to the rest of the detector
inputs. Which input and output that correspond to one another is

shown on the diagram.

Detectors for forward and reflected power consist of Ul0 and Ull. The
first half of the two detectors are equal. R42, R43, R31,32 are 50-ohm
terminations for the directional coupler. CR7, CR9 together with the
rest of the resistors and capacitors form a peak detector, the load

of which is held low by means of the integrated amplifiers Ull, Ul0.
By using diodes in the feed-back of amplifiers U10, Ull first half the
transfer-characteristics of the detectors have been made virtually
linear. Outputs to metering circuits are provided at J1 pins Nos. 14
and 1. At rated output from the transmitter the output from the for-
ward detector will be 10 V DC. The second half of Ul0 and Ull are used
to buffer the outputs to the SWR computer. Ull second half is coupled
as an active detector with fast attack, slow release characteristics.

The SWR computer consists of the following active elements: Ul2, Ul3,
Uld4, Ul5, Q5, Q6, Q7, Q8, Q9. The forward signal is integrated by the
integrator built around Ul2 and C28, the output of which is compared
with the reflected signal at pin 3 of Ul3. When the two are equal in
amplitude Ul3 will switch from high to zero output. This will reset
Ul4 so that pin 12 goes high resetting the integrator via Q7 and Q6
which operates as a switch across the integrator Ul2. The transistors
Q8 and Q9 are functioning as a clock generator for the computer. Ul5
‘is a multivibrator providing the set pulses to the set-reset flip-flop
Ul4.

The output pulses from Ul4 will thus be pulsewidth modulated, the nega-
tive part increasing for a higher standing wave ratio.

Q5 serves to adjust the output level from the computer. Typical wave-
forms are shown below:
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2.2.2.6. Power Regulator. Reference Designation 4405

The purpose of the power regulator is to supply the necessary
DC voltages to the SWR computer board Ref. Desig. 4407 and the
meter switch board Ref. Desig. 4410. The necessary voltages are
+15 Vv, 45 Vv, -9 V.

To avoid a transformer in the circuit all voltages are taken from
the +40 V DC, which is supplied from the main power supplies.

+15 and +5 V are supplied from ordinary integrated power regula-
tors, the input of which is kept below the maximum allowed value
by means of the voltage divider R6, R7, R8, R9. C4-C7 ensure the
stability of the integrated regulators.

In order to provide a negative voltage the +40 V is chopped by
Ql. The input to Q1 is taken from a multivibrator on the SWR
computer board. The chopped voltage is rectified in a voltage
doubler CR1, CR2, Cl and C2 and stabilized by an ordinary series
stabilizer Q2.

2.2.2.7. 500-W Output Combiner. Reference Designation 4439

The 500-W combiner is located inside the 500-W combiner channel on
the right-hand side of the CF 6150.

J6 and J7 are located on the rear panel of the CF 6150. J3 is located
on the 500-W combination channel.

The inputs from J6 and J7 are parallel-combined by T1l, the output
impedance of which is 25 ohms. The 25-ohms impedance is transformed
into a 50-ohm impedance by T2. C4, C5, C8 are high frequency compen-
sating capacitors. R3 is a parallel-connection of ten l-kohm resi-
stors, which with air-cooling give a total rating of approx. 150 W.
When only one 300-W input is present this resistor must dissipate
150 w.

Each 300-W input is connected to a detector circuit, which consists
of a capacitive voltage divider, e.g. C6, C7, dividing the voltage
by approx. 15, a diode CR2, a parallel resistor R4 and a filtering
network R5, C9. The output is fed to the error logic.

2.2.2.8. 3-dB Attenuator and 50-ohm, 50-watt Load.
Reference Designation 4408

The 3-dB attenuator and 50-ohm 50-W load circuit performs two functions

In the first place it functions as a 50-ohm termination for

the third harmonic output from the power amplifiers. The third har-
monic content in the output is filtered from the output in the fil-
ter unit and fed to J6 on the PCB where four resistors in parallel
form a 50-ohm load. These are R828-R831. The capacitor C801 provides
a high-frequency compensation.

In the second place the circuit functions as a 3-dB attenuator. The
input is to J4, the output taken from J5. The power rating of the
attenuator is 250 W. In case of high standing wave ratios the atte-
nuator is connected in series with the antenna, which means that the
SWR as seen from the output transistors, will never be higher than 3:1.
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The 3-dB attenuator and 50-ohm, 50-W load circuit is inserted in the
combination channel of the combination and filter panel.

2.2.2.9. Directional Coupler. Reference Designation 4441

The function of the coupler is easiest to understand when using

an equivalent diagram, but first it is necessary to tell that Tl

is a voltage transformer and that the winding of T2 is placed

around the output lead which means that the transformer is a current
transformer. The degree of coupling is approx. 1:22 (-27 dB).

R1 R2
50R S0R
e -
i /' R3 | R4 ‘
VQ 50R SQR  Vforw.

-

In the equivalent diagram the voltage generator is the voltage
transformer Tl and the current generator is the current transformer.
Rl and R2 are the built-in 50-ohms resistances, R3 and R4 are exter-
nal 50-ohms resistances. Since the degree of coupling is approx. 1:22
we find that

<
-

I
N
N

-e
(=
|
[\
N

If the transmitter is operated at rated output power and connected
to a 50-ohm load, we find that the output voltage is approx. 158 Vv

which means that Vl is rms,

_ 224 _
Vl- >3 =7,2V

The load current, iload’ is approx. 3,16 Amp, which means that:

3,16

L==7

= 0,144 A

If we use superposition we find that

- 50 i _
Vref1 = V1 * 750450~ 7 *30=
1
7.2 x 3 0514 X 50 =0
and that
_ 50 1 _
Veorw = V1 * Tmoes0.  t 7 x50 =
7'2 x 0'14

1
7 + 5 x 50 =17,10 Vrms
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If the load impedance was say 25 ohms we would find:

vl = V500x25/22 = 5,08V and
rms
500
i = T / 22 0,20 A this resulting in:
Vrefl = 5,08 x 3 0,20 x 5 X 50 = -2,46 V s
- 1 1 -
Vforw = 5,08 x 3 + 0,20 x 3 X 50 = 7,54 V s

which is a voltage ratio in dB approx. equal to 10 dB which is
the return loss equivalent to a standing wave ratio of 2.

2.2.2.10. Gate Board. Reference Designation 4451

The gate board is mounted on top of the 500-W combination channel in
the CF 6150.

The circuit is included in the CF 6150 to allow the same SWR computer
and error logic circuit as in the 1000-W transmitter to be used.

The input to pin 1 is +15 V DC from J2 pin 3 at the SWR computer.
Pin 5 provides a logical "1" to J2 pin 24, which is the same as
telling the logic that the non-existing power amplifier panel is
working properly. Pins 2 and 4 are connected to the relay outputs
of the error logic, i.e. a +40 V DC when the transmitter is working
properly. This means that pin 3 will be at +15 V DC. Pin 3 is con-
nected via J2 pin 12 to the other common detector input and a ba-
lance exist in the error detector circuit, in this case U6 in the
SWR computer diagram No. 4407. If a fault occurs during operation
on one of the 300-W modules, either pin 2 or pin 4 will go low, which
means that pin 3 will go low, and thus the error logic will switch
off the faulted 300-W module.

There is, however, one problem with this way of using the same error
logic, which will be appreciated by reading the description of dia-
gram No. 4407. If the thermo switch in one of the 300-W modules is
activated, either pin 2 or 4 will go low, pulling pin 3 low as well
but the detector inputs to pins Nos. 13 or 25 will be low, this re-
sulting in both 300-W modules being switched off. When resetting it
is necessary to reset both at the same time, if the transuiitter is
not providing an output.
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SECTION 4. - INSTALLATION.

Please refer to section 4 - S76210.
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SECTION 5.

OPERATING INSTRUCTIONS

The front panel is shown in section 3.1.

The operation of the CF 6150 is limited to various monitoring

functions.

M1

M2

for

Pref

Supp

SWR
Icc PA
Icc Dr

12314

CF 6150

Shows the standing wave ratio, the current in the
selected PA transistors Icc PA, or the current in the
driver transistors Icc Dr. Range for SWR is from l-oo ’
range for Icc PA is from 0 to 12 Amps, range for Icc
Dr is from 0 to 3 Amps.

Shows the output forward power, P , the reflected
power P ef! OF the DC voltage supsffed to the selected
power aﬁpfifier printed circuit board.

Selects that the forward power to the antenna is shown
on M2,

Selects that the reflected power from the antenna is
shown on M2.

Selects that the DC voltage supplied to the power amp-
lifier printed circuit board is shown on M2.

Selects that the standing wave ratio is shown on Ml.
PA transistor current is measured on Ml.
Driver transistor current is measured on M1.

The button pressed indicates on which power amplifier
printed circuit board the measurements are performed.



SECTION 6. MAINTENANCE

General

The combination and filter panel is delivered properly adjusted from
the factory. This factory-adjustment will last for a considerable time
and a complete new realignment should not be necessary unless a fault
has been rectified. Only qualified personnel with use of adequate test
equipment must perform this adjustment.

WARNING: High voltage hazard exist when the top cover is removed.

6.1. Alignment Procedure
4414/15 Filter Bank

Test equipment:
Network analyzer or spectrum analyzer with tracking generator and
directional coupler, frequency range 100 KHz to 110 MHz.

40 V Power Supply.
Step 1.

The filter bank is removed from the combination and filter panel.
+40 V DC is connected to P4, pin 9. Now the filter that needs ad-
justment can be activated by connection the other lead from the
power supply to pin Nos. 1-8.

Step 2.,

The tracking generator output is connected to the input plug, Pl.
The input jack of the spectrum analyzer is connected to the output
plug, P2. P3, which is the 3rd harmonic output plug, is terminated
in a 50-ohm resistor.

Step 3.

Depending on which filter is adjusted the two frequencies of very
high attenuation is adjusted to the frequencies given below. The
highest frequency is adjusted by one of the following coils, L3,7,11,
15,19,23,27,31. The lower frequency by L2,6,10,14,18,22,26,30.

Filter No. Higher Freq. (MHz) Lower Freq. (MHz)
1 4,3 3,4
2 6,1 4,95
3 8,3 7,15
4 12,0 10,0
5 17,7 14,5
6 26,6 21,7
7 38,7 31,7
8 48,6 48,6

The coils of the low range filters are adjusted by moving the tap

on the coil. The higher ranged filter coils are simply pulled more
or less apart.
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Step 4.

The test equipment is connected to measure return loss on the input
plug of the filter bank. The output plug of the filter bank is ter-
minated in a 50-ohm resistor, with a return loss of at least 40 dB.
As measured at the input the return loss in the pass-band of the ap-
propriate filter must be at least 22 dB. The pass-band is given in
the table below. If the values shown do not hold, coils L1,5,9,13,
17,21,25,29 must be adjusted. It may be necessary to readjust the two
coils already adjusted to reach the 22 dB return loss.

The third harmonic range must have a min. return loss of 10 dB. If
this is not the case coils L4,8,12,16+,20,24,28,32 must be adjusted.
The third harmonic output range is.also shown in the table below.

Filter No. Pass-band (MHz) Third harm. (MHz)
1 1.5 - 2.3 4.5 - 6.9
2 2.3 - 3.3 6.9 - 9.9
3 3.3 - 4.8 9.9 - 14.4
4 4.8 - 6.8 14.4 - 20.4
5 6.8 - 10.0 20.4 - 30.0
6 10.0 - 14.3 30.0 - 42.9
7 14.3 - 21.0 42.9 - 63.0
8 21.0 - 30.0 63.0 - 90.0

Step 5.

The test equipment is reconrected-for measurement of transmission
content. Attenuation on the lowest second harmonic frequency is
checked for a min. of 25 dB. A table of lowest second harmonics is

given below.

Filter No. ( Second harm. (MHz)
1 3.0
2 4.6
3 6.6
4 9.6
5 13.6
6 20.0
7 28.6
8 42.0

If the table values do not hold, adjustment for the lower high atten-
uation frequency must be repeated.

478865 SWR Computer.

Test equipment:

Signal generator 1-30 MHz.

Amplifier capable of delivering 1 W 1-30 MHz.
Power splitter 1:2.

Calibrated attenuator.
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Step 1.

The SWR-computer is left in the combination and filter panel, this
means that no external power supply is needed because the built-in
panel supply provides the necessary DC voltages.

The signal generator is connected to the amplifier which feeds the 1:2
power splitter. One output from the power splitter is fed to the for-
ward input jack of the SWR-computer, J2. The other output is fed via
the calibrated attenuator to the reflected input jack, Jl.

Step 2.

The transmitter is switched on, without being keyed. RF is applied to
Jl and J2, the attenuator is set to 0 dB, the meter on the front panel
must show © , if this is not the case R25 should be adjusted.

Step 3.

The attenuator is switched to 20 dB, the meter must show 1.2, if this
is not the case, R42 must be adjusted.

Step 4.

The attenuator is switched to 6 dB. The meter shall now show 3.0. If
this is the case, adjustment is concluded, if not, a fine adjustment
of R25 may be necessary.

4403 Directional Coupler

Test equipment:

None for on-site adjustment. This adjustment is used on-site if a
misalignment is suspected on the directional coupler.

Step 1.

Run the transmitter with continuous output, read reflected power on
the meter, adjust C603 for min. reading with the transmitter
operating into @ suitable dummy load.

The trimmer capacitor C603 can be reached through a hole in the rear
panel of the combination and filter panel.

6.2. Preventive Maintenance

The preventive maintenance on the CF 6210/CF 6150 is limited to re-
newing the air-inlet filters when necessary or every 3000 hours.

If the filter is too dirty, the fan stop detector will switch off the
power supply.
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Difference Logic
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Relay [ Lower left
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Lower right o——————=
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Amplifier Driver
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Thermoswitch
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= £ = 5
T 23 2
- s 5 %
§ & : 3
5 5 2 S
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Forward
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HF voltage analog to HF Active
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Directional coupler 131/2U 15 W2U12 l
Integrator
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17 a3 Output
HF Comparator Flip/Flop Amplifier Output analog to SWR
HF voltage analog to Detector un Ul Qs to Meter Switch Board
Reverse voitage from  O=————= 1/2 U0 18 19 20
Directional coupler 14
DC voltage out
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Reverse lock multivibrator
Generator uls
, Q1,02 2
Output to
Power Regulator

CF 6150 / CF 6210 DIAG. No. 4446A / 1985-02 BLOCK DIAGRAM SWR-COMPUTER

(Ref. Desig. 4446A)



CF6150/CF 6210 DIAG No. 4452

3 Harmonic
out 10 SOR
Load

HF in from
Combiner

-3.3MHz Relay
~ board
| — — —
L d
~
3-LBMHz

| __ HF out to 38 att.
Controt Board

Block Diagram Filter Bank
Ref. Designation 4452
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Rectifier
Chopper
Wave input & R
ave inpd a Regulator 8sv
1 Q2
L0V —¢
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Regulator sV
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l 15V
Regulator 15v
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&

Block Diagram Power Regulator

CF6150/CF 6210 DIAG No. 4453 Ref. Designation 4453
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—

Output to 3d8 att
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Block Diagram 3-dB Attenuator and Blower Control

CF6150 DIAG No. 4468 Ref. Designation 4468
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CF 6150 DIAG No. 4469

output to Synthex

Block Diagram Combination and Filter Panel

Ref. Designation 4469



CF6150 DIAG No. 4470
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Block Diagram Front Panel
Ref. Designation 4470



HATB1S UC
10220 MOXAGE
(o view
/—amm

E;) S e

'D:bt_w

ourm
voulace M0

v 18050C
s
U1
Note 1:

HAT80S UC

0220 PACKAGE
0P viewn
o
=
O I ="
Y1 D=
N2t
wutage T O
v 7805%UC
W tamvae

Portial Reference Designotions are shown. For complete
Designation prefix with Assembly and Subossembly Refe-
rence Designations (Circuit Diogrom Nos.)

Note 2:

The code system used for indicating resistance values cor-
responds o that specified in 1EC 62, with the exception
that decimal froctions ore used for values below 0, o.g.

0,47 =0,47Q, but 4R7 = 4,7Q).

The capacitance units are indicated by means of the in-
ternotional prefixes p, n, ond p, (pF, nF, ond F).

The inductance units ore indicoted by means of the inter-
national prefixes y, ond m, (uH, and mH).

P.C.Board 21641

tkHz

:a:nuvm ﬂv'ij_ -

7

L0V ———d

CF6150/CF 6210 DIAG No. 4405 / 1987-05

R6
390R
u1 L v
J90R Re 7815
RY 5
VOR dca dcs
(23 -_y'l
R9
SR
u2 L
7805
=C6 =C7
ul? pl

Power Regulator

Ref. Designation 4405



Power Regulator
Ref. Desig. 4405
Component Location




Note 13

Partial Reference Designations are shown. For complete
Designation prefix with Asembly ond Subamsembly Refe~
rence Designations (Circuit Diagram Nes.)

Note 2:

The code system used for indicating resistonce values cor-

responds to thot specified in IEC 62, with the exception

that decimal froctions are used for values below 10, e.g.

0,47 = 0,470, but 487 =4,7Q.

The capaci units are indicated by meons of the in-
ternational prefixes p, n, and y, (pF, nF, and \F).

The inck units are indicated by means of the inter=

national prefixes u, and m, (uH, and mH).

CF6150/CF 6210 DIAG No. 4408 /

P. C. Board 21676

| roor-rers
Ad-sa | Bx220R (inparaliel) | A4S

|
R816-R827
12x1KS (in parallet)

2001 R828-RE31
fnp 4x 200R (in parallel )

3-dB Attenuator and 50 ohm/ 50-W Load
Ref. Designation 4408



R
) . vure Vol ¥4

e

80y Q

94912 Y¥Q

R829 . . Y L

3-dB Attenuator and 50-$)/50-W Load.
Ref. Desig. 4408.

Component Location.
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Note 1:

Portial Reference Designations ore shown. For complete
Designation prefix with Assembly ond Subossembly Refe~
rence Designations (Circuit Diogrom Nes.)

Note 2:

The code system used for indicating resistance values cor-
responds to that specified in IEC 62, with the exception
that decimal fractions ore used for values below 1Q, e.g.
0,47 = 0,470, but 487 = 4,7Q.

The capacitance units are indicated by meons of the in-
ternational prefixes p, n, ond y, (pF, nF, and pF).

The inductance units ore indicated by means of the inter~
national prefixes y, and m, (uH, and mH).

PC.Board 22095
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H J0R Intertock

‘o s €1 1000 5

—LGNormov)

= Blower
FAN STOP

" DETECTOR

3-dB Attenuator and Blower Control

CF6150 DIAG No. 4434

Ref. Designation 4434



3-dB Attenuator
and Blower Control
Ref. Desig. 4434
Component Location



Note 1:

Partial Reference Designations are shown. For complete
Designation prefix with Assembly and Subassembly Refe-
rence Designations (Circult Diogrom Nos.)

Note 2:

The code system used for indicating resistance values cor-
responds to that specified in IEC 62, with the exception
that decimal froctions are used for values below 1Q, e.g.
0,47 = 0,47Q), but 4R7 =4,7Q.

The capaci units ore indi d by means of the in-
ternational prefixes p, n, and p, (pF, nF, and pF).

The inductance units ore indicated by means of the inter-
national prefixes y, and m, (yH, and mH).

I P.C.Board 22179
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Lett I8 O
HF in %
note | ==c1
I R1 56
15K
2
c2 2] crig cs
10n j a2p

CF 6150 DIAG No. 4439

R3
Ox1KO #

cs
»

+ —C J7 Right
L—O%( HF in
RS
5K note |

note ] ~ J6.J7 are mounted on the rear of CF 6150
note2 Jj3 s mounted on the Combiner Channel

500-W Output Combiner
Ref. Designation 4439



500-W Output Combiner
Ref. Desig. 4439
Component Location



Note 1:

Portial Reference Designations are shown. For complete
Designation prefix with Assembly and Subamembly Refe-
rence Designations (Circuit Diagram Nos.)

Note 2:

The code system used for indicating resistonce value
responds to that specified in IEC 62, with the excep
that decimal fractions ore used for values below 1Q,
0,47 = 0,47Q, but 4R7 =4,7Q.

The capacitance units are indicated by means of the
ternational prefixes p, n, and y, (pF, nF, and F).

The indk units are indicated by means of the ir
national prefixes u, and m, (kH, and mH).
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CF 6150 DIAG No. 4441

27-dB Directional Coupler
Ref. Designation 4441



27-dB Directional Coupler
Ref. Desig. 4441

Component Location
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Front Panel

Ref. Designation 4448



Front Panel Circuits.
Ref. Desig. 4448.
Component Location.



Note 1:

Portial Reference Designations ore shown. For complete
Designation prefix with Assembly and Subassembly Refe~
rence Designations (Circuit Diogram Nos.)

Note 2:

The code system used for indicating resistance values cor-
responds to thot specified in IEC 62, with the exception
that decimal fractions ore used for vo!ses below 1QQ, e.g.
0,47 = 0,47Q), but 4R7 =4,7Q.

The capacitonce units are indicated by means of the in-
ternational prefixes p, n, and y, (pF, nF, and pF).

The indv units ore indicated by means of the inter~
national prefixes y, ond m, (uH, and mH).

Gate Board

CF 6150 DIAG No. 4451 Ref. Designation 4451



Gate Board
Ref. Desig. 4451
Component Location



27dB Directional Coupler 3dB Attehuator-and Blower Control

Ref design. no. . Ref. desi
4441, A8 4434, A

ASP1
AB8J1 81

AIP2 —F

PYSCTAMS

Filter. bank
ref design.no.
4414715, A1 —

SWR- Computor

e

\_—-—————

E ]
b A3J1
b ALJ2
Gate Board
m Ref. design. no.
4451, AbAL
J#
RS S
iy
AP P1 Ak
ALJ3-6 are located Power Regulator
at the side of the Ref. design. no.
combination channel 4405, ALA2
Meter Switch Board I 500 W Output Combiner. Ref. design.
Ref. design. no. no. 4439, ALA1 and 3dB Att. and SOO/S(M
4448, ATAL Load. Ref.design. no. 4408, ALA3 are located
Meter Switch Board I inside the combination channetl.
are located under
ATA
Combination and Filter Panel
Ref. Desig. 4461
Component Location
CF 6150 9.3-8
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