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FI.-.50B SSB TRANSMITTER
X R R L L T

The medel FL-50B SSB Transmitter is a compact, high performance
desk top amateur transmitter with CW, AM and SSB modes. On all
modes, except AM, this transmitter works at an input of 50 watts
PEP on all bands from 80 to 10 meters. AM consists of transmitted
carrier and one sideband. The SSB signal is generated by a crystal

filter.
SPECIFICATIONS
Emission type . $5B (A3J) (A3A) PHONE (A3H) CW (A1)
Input power g 50W PEP |
Frequency range Feb*=4 .0, 7=7.0, 14=14.05, 21=21.5, 28~30 HEe
Antenna impedance O = 7hH ohEs
Carrier suppression =50 dB
Sideband suppression | =40 dB (1500 €P9)
Spurious radiation =40 a8
Audio bandwidth 300 - 2700 CPS +3 dB
Operation - Manual, P.T.T., Break-in keying
Microphone Fas High impedance (50K ohms)
Pewer requirement 220V BC 3S0/60 €Ps 130VA _
- Dimension ' 324 m/m Wide, 153 mi/m Highf 262 m/theep
‘Weight N 7 kg gy e
BLOCK DIAGRAM S S
e 7  #Mc
114 Mc
| F=ls 21 e
ﬁﬁf?{“ :Sﬁﬁc L 2 8 I’*’iC | 1
MIC 6BAG ll?ATf(A) 4x151ﬁ0; Filter 6BA6G j 6CB6 |12BY7A 6JS6A
-SP AMEF*SP AME}—~{ BN ”mftwﬁ:i%wﬁf AMEL - M IXERL-{ AMP |~ INAL]
]
: | Al A3A
) Z_%yr A3H
| R - | g Bad
ol ; | & e
21207 (B) 2863 25037 T (P) 16U8 ‘ |
~CARRIER 0SC—' | FFo oscwﬁsUFFr\q o o RTAL, 08q] 8672, 4- 8747 . 4K (3. 5Me)
L 5172.4 Ko % X tal?ﬁ 12172.4-12272.4Ke ( 7Mc}~
ghe i e _ VFO (2) MMW%%MM 8827.6- @177ﬁ6K®-514M¢}_
7 - | 15827.6~16277.6Kc (2i¥e;

122827.6-24527.6Kc (28Mc)



CIRCUIT DESCRIPTION

Output of carrier oscillator V.2, 12AT7 is injected to the balanced
modulator, and audio signal from microphone amplifier Vi, 6RA6 15
applied to the balanced modulator through cathode follower V2, 1L2AT7
This signal then passes through crystal filter which eliminates lower
sideband thus resulting in a USB signal at a carrier frequency of

517 2.4 Ke&.

The 5 Mc signal after passing through the filter is amplified by
IF amplifier tube V3, 6BA6, thence toO grid of mixer tube V4, 6CEb6
together with local oscillator signal. The resultant mixed fre-=
quencies appear at plate tuned circuit of the mixer and is the
transmitting output signal frequency. | -

Local signal from V7, %6U8 is subtractively mixed with the UsB
gignal frem IF amaplifier stage to result in L5B operation on 40
and 80 meters, and the freguencies are additively mixed resulting
in output on the opposite sideband on 20, 15 amd 10 meters.

Determination of local crystal fregquencies:-

For 40 and 80 meters

CUR w e L:t..') .
Transmitting frequency - 5172.4 = Crystal frequency in K¢
Flor 20, 15 and 10 meterc )
Transmittingfrequem¢”($ 5172.4 = Crystal freguency in Kc

for 40 and

N3
()

Use fundamental crystal for &0 and 20 meters,
-.-g:-ar 3

Por AM and CW operation, the carrier signal is injeected to the

grid circuit of the mixer tube through carrier control potentiometer.
This signal is amplified by V5, 12BY7 tuned driver and finally to
power amplifier tube V6, 6J564, and antenna. Power amplifier tube
operates in class AB2 for maximum power output. |

The AC audio component of PA grid current, when overdriven by signal
peaks, is rectified by diodes D5/D6 to provide an ALC (automatic
level control) voltage into the IF amplifier stage thus reducing

its gain and maintaining low distortion. |

The PA PI network plate circuit provides attenuation to the higher
order harmonics and enables easy, flexible adjustment of impedance
mateching to antenna feedline.

On CW, manual or break-in keying methods are avajilable, On phone,
Push-To~Talk control is available. VOX control can be installed
32 d1llugtrated 1in this manual.
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Selects functions of calibration,
receiving and transmitting operation.

3 contact T .E.S.

Microphone jack. type.

Potentiometer controls microphone gain
amd switch selects meter to ALC indication.

Knob shifts crystal frequency few kilocycle.
Eatld switch.

For crystal control, use HC~6U type crystal
and frequency calculation 18 given on page 2.

8

Selects ¢rystal or external VEO control.

mixer and leeal oscillator

P&, Plate tuning.
Pﬂ Pﬁ-n— ?] {:tﬂ 1@5.d_i11g¢

ol 1 . e : o s ha -?.-u 4
AC power sSwitch

.0 )

elects push-to~talk or break-in CW keying.
VOX 1s optiocnal.

Switches meter

|

Carr et 1leve]l control fter €W

and AM .,

S e

D

pelects operatlon mod

Indicates transmission.

Antenng termainal .

il = Y A RS B
Pertiinal tor extéernal



Sk, "BEBS.s . TR e Adjusts Bias on PA tube.

I TR Adjusts ALC meter zero setting.
26« FKBY soceeins s Key jack feoxr CW operation.
0. e o e 2h

Initial Adjustment

Set controls as shown below:-

POWER s OFF

OPER : Sl BY |

MIC GEIN. & . Fuily counter~-clockwise and push down
BAND ' : Desired band

GRID | : 12 e'elock position
PA TUNE Desifed band
LOADING : Minimum loading
METER SWITCH - . e

PTT-VOX : - PTT

CARRIER : 558

MODE 4 PHONE

Insert crystal given from the formula into the crystal socket

and place crystal switch toward the crystal socket. When external
UFO or receiver VFO is used instead of crystal, the crystal switch
should be placed toward EXT.OSC. |

Accessory plug must be in its socket to supply heater voltage to
tinal tube. | | |

Connect dummy load to antenna terminal on the rear apron of the
chassis.

1) Turn on power switch and wait for warm-up.

2} Set OPER switch OPER position. Meter shows approximately
60mA. If not, adjust BIAS control at rear.

3) Advance CARRIER control to obtain small increase in meter
reading.

4) Tune GRID for maximum IC reading.



5) Adjust PLATE for mininmum dip in IC. Switch meter to P.0. and
adjust PLATE apd LOBD ceontrols in turn for maximum RF output.
IC should €@ te gcoue 70 - 80% of the off-tune eurremt for
best loading cendition. At maximum input the IC i1s about 160 mA,
but refrain from using this high current for longer than fTew |
seconds, therefore make all adjustments guickly. During tune-up,
switeh OPER=STBY switell off periodically to reduce the time
transnitter 18 en wilh bhigh IC. Meter can be left in IC posxtlor
for constant monitoring of PA current. Any abnormal rise ' in
IC can then be noted and quickly corrected. |

SSB (A3J)

After initial adjustment, insert microphone plug of PTT microph@neﬂ
If microphone does not have a PTT switch, then short out PTT
terminals on plug as i1llustrated and control transmitter with OPER
panel switeh, Set CARRIBR control to SSB positien. Advance MIC
GAIN zor correct IC meter "kick-up” for normal speaking. Indicated
EC Wil De albout malf the tuning IC, i.e. about 80 ma. Pull ALC
switch on MIC GAIN control., Meter w:l¢ Ltdicate full scale for. no
modulation. If not, adjust ALC control on rear. Check that needle
does not kick down Delow limit of gireen section of scale on SPeach
peaks.

- AM (A3H)

T 7

At first adjust the transmitter in SSB mode. Then increase CARRIER
ceantrol until IC shows 80 mA. Adipi=t+ MIC GAIN control until meter.
kicks up about 5 mA, i.e. 85 mA on speach peaks.

CW (Al)

After initial adjustment, set MODE switch to CW position.

Insert key plug. 8Set OPER switch to OPER position and key down,
Advearee CARRIER control until IC saturates. Do not increase CARRIER
eomktrol from this point.

For break-in keying, wire the key plug as illustrated and place
PHT=NVOX switch VYOX posit oon. *

To calibrate transmitter to the receiving signal, switch OPER ﬂwiﬁch
down SPOT pesitien, and increase until zero beat is heard., At SI
pesitieon, Weadk signal 15 fransmitted for calibration.



Plug Cennection

1. Break-in keying

~J




? INTERCONNECTION DIAGRAM

TRANSHMIT TER
[l i

(p) Coax Cable

RECEILVZER

_ ==
5) ol O

SM ADT 3

S F

V=505

* For transceive operation,
coax cable connection A
1s not necessary.

_E AL 0C RY

* For split operation,
connection B 1S not necessary.
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¥OR CIRCUIT

In this transmitter, VOX circuit is not built-in, but can be
easily built en the ehassis. Recommended circuit diagram 1S
shown below. A, B and C shall be wired to the point marked
A, B, C on main cireult diagean. i

. - : .
] SUEF._(P) ﬁ sH- |
| !
L Qur N - - e h%}"ﬁgﬁg
: el " LI NN :
A= EE H] 4 NI TermivaL
220k= = i {;‘:R-ﬁﬁ
"1 W T8 L o 20k 007 we  RECEIVER
i : = S X = | b .
f_l; Iﬁ%/@pﬁ { N% 4 1;
k== 4% | |
= | |
| 7
| :

ANTLT RIP

t
!
1
|
!
I
I
:
: L e e
i_
!
z
|
i
!
I
I

|

i

- ' |

SENSETIVETY B ﬁ I

%2 % |

— 250wy = Sk *

A § E

___________________________________ | S g e, 3 |
+ 300V

TROUBLE SHOOTING

R L R

Most cases of trouble can be traced to defective tubes.
Substitution of new tubes will sometimes clear the obscure case.
Intermittent fault in tubes can be discovered by lightly tapping
the tube. - Occasionally, tube socket terminals will become dirty
or corroded causing an intermittent condition.

Table shows typical voltage readings at each tube socket terminal.
The value listed are nominal and vary slightly due to the line
voltage fluctuation and to normal tolerances 1in components.

Followings are typical cases of the trouble and trouble shooting
guides. |



Fuse blow - Defective transformer, silicon diode
or electrolitic capacitor

Relay does not work Defective relay or V7, 6US8

Insufficient output Defective tube V5, Vi, V3, V4, V2, V6.
PA grid improperly tuned. w
Antenna not resonant at frequency.
Defective transmission line. |
Carrier crystal or local erystal defective.

Insufficient carrier Carrier balance control improperly adjusted.
suppression Carrilier Ifrequency 1lmproperly set.
Defective balanced modulator diodes.

Insufficient sideband Excessive mic gain,
suppression Carrier frequency incorrect.

Crystal filter mistuned.

VOLTAGE CHART

* AC wvoltage

S5 PIN NUMBER
TUBE |
MODE | 1 2 3 4 5 6 i+ g 9
V1 OPER| 0 o5 [ R68| U 60 2 0.5
6 BAG SR B | %63 0 60 2 0.5
FVZ GPER B0 © 28 @ 0 105 0 .
P2ALT S TEY . gl B 2.5 O 0 115 0 1.2 | % 6.3
V3 OPER| ¢ B8 iesl o 140 | 80 1.3 |
6BAG STBY| o0 4 SehBl 150 | 95 1.4
V 4 OPER I O LE eeal 0 140 | 110 0
6 CB6 STBY |-27 G N 160 | 140 0
Ve GPER . 34 0 6 | %B3 X630 150 150 0
2B YT A STRBY | 0 ;2? T e 160 160 -
iv6 GPEE L ¢ | w0 | 15 R0 | — 35| 0 | (10) 0.1[(12)%6.3|(P)300
glsiel R0 0 Bo| 0 |65 0 (o 0 |(12)%6.3|(P)330
v 7 OFER | W5 | 0 M | 68| O Wi B |- 13 0
6 U8 SBT3 0 5 (%X83| o | 16 X 17 0 |

@ey e L0, (127 Pan 12, (P) Fop eap

)
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