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SECTION 1. IMPORTANT NOTICE 
The following explicit definitions apply in this manual. 

Be sure to read these definitions: 

NOTE RS ales eee inconvenience only — no damage or personal injury. 

CAUTION Sie cnn tscc-ceceeaee equipment damage may occur, but not personal injury. 

WARNING ......................... personal injury may occur — do not disregard. 

WARNING 

LETHAL VOLTAGES PRESENT 

Observe all standard safety procedures regarding high RF, AC and DC potentials. 

SECTION 2.1 TECHNICAL SPECIFICATIONS 
Transmit Frequency Range........................... 160 m through 10 m amateur bands 

Excitation Energy Required .......................... 80W nominal, 120W maximum 

Mode and Duty Cycle................................... SSB, continuous for 30 minutes 

CW and RTTY, key-down continuous for 10 minutes 

Rated Plate Input ........0.0.0...0... cece, 2 KW P.E.P. SSB 1 KW CW, RTTY 

Plate Voltage (at No signal) .......................... 3.1 KV DC-SSB, 2.2 KV — CW, RTTY 

Circuits ype cree er rete oe ekeeeonere ean Class AB2 grounded grid linear amplifier 

3rd Order Intermodulation Distortion ........... Below — 30 dB 

Input Impedance.........................cec cece eee 50Q, unbalanced at better than 1.5 SWR 

Output Impedance ...........................0:.c:cceee es 50 to 7502, unbalanced 

Cooling te Ar. ee a ee ee Forced Air 

Interlock Safety Features ............................. Primary high voltage circuit cut-off 

Secondary high-voltage circuit grounding 

Thermal Protector.........0.............6..cceceeeeeeees Locks out transmit relays if power transformers overheat 

Fan Motor Delay Stop Time.......................... 140 + 30 seconds (on room temperature) 

PNW ee Fae ork = SRP Bne sce Reno ARNE Sar nC can RA a 6 Negative going, adjustable threshold — 8V DC maximum output (typical) 

Power Tubes Used .........................0.025000c eee. Eimac 3-500Z, two pieces 

Semiconductors 3335 ose ees Diodes, 18 peices 

Zener diode, 1 piece 

Power Requirements ........................000.:0000 120V, 5A; 220/240V, 14A; 50/60 Hz; for maximum SSB input 

Cables:Supplied 27.4) 5 nesters ote cee ae Power cable with 2-pin grounding plug, 2 mlong 

Signal cable (coaxial) with M-type connector, 1.5m 

Control cable, 1.5m 

Dimensions ....................: ied bs be hit tiers Ht aa 390 mm (15-3/8") x 190 mm (7-1/2") x 407 mm (16”) 

Values in parenthesis include protrusions 

Weight e.g aerate, nn cee ronan eens Net 31 kg (68 Ibs.) 

Shipping 38 kg (83 Ibs.) 



SECTION 2.2 TUBE SPECIFICATIONS 
Filament 

Voltages fs.cosc Akos onaecbeesternme anes saaacaniaae ies eaeaes oe 5.0V 

CUT ENE ccs made necor Gok ne Donen eae REE CREE RETA cer 14.2A 

Direct interelectrode Capacitances (grounded grid)? 

fa) 810 | See er Ee encnen icae mmscenoanes Aoncasnade sno o co AoA 8.3pF 

OQUtDUT Aisi cio raat cee au tti eak cat one REE eS eee ne 4.7pF 

Feedback © wiccscactinwsans doctcnes ions Reece eae meee eeteee re 0.07pF 

Frequency of Maximum Rating a 

(ol),) Beeepeer er NO Min OR MENS Eon Rhein atin ceoctec ds: 110 MHz 

OperatingueOSitionasesmnessnes eer Vertical, base down or up 

Maximum Operating Temperature 

Plate Seal: iacccchui.; cciote carta tiaes ately: Se eeeaeeecna ean cee DISSE 

Base: S6als: Stee ie ncch tt aee ee cee ee eeeeee AAQOE 

Cooling att. si tees Deen Radiation and forced air 

BASOi hi scdecs Saehonstee Tea PTE Eo eee RTE 5 Pin Special 

Maximum Ratings 

DGPlate<Voltagei.csacvsasostacn soc cueceerertee renner 4000 Volts 

DCePlates Currents. seca nee. eee teen eee 0.35 Ampere 

Plate. Dissipation: s. cess eee a eee eee 500 Watts 

GridsDissipatlomaenere pee enero eee 20 Watts 

<3-500Z External View > 

(tube basing) 

SECTION 3. FEATURES 
1. Class AB2, grounded grid linear amplifier using two 

high-performance Eimac 3-500Z power tubes. Covers 

all bands 160 m through 10 m for SSB, CW and RITY 

modes of operation. 

2. Highly reliable, it is designed to provide stable, high RF 

output power for extended periods of continuous use. 

3. Low intermodulation distortion through the use of 

negative R.F. feedback (unique to Trio-Kenwood linear 

design). 

4. Quick Turn-on. Warv-up is not necessary. The 3-500Z 

tubes are fast heating. 

5. Double safety systems, comprised of interlocking 

switches. One interrupts the high voltage primary circuit 

while the second directly grounds the secondary high 

voltage circuit. Bleeder resistors are provided for dis- 

charging the high voltage capacitors and “DANGER” 

warnings are posted at high voltage positions. Please 

observe all warnings, they are for your protection. 

6. Fan motor delay stop circuit comprised of a thermal 

delay relay will hold the cooling fan on for 140 seconds 

(TYP) after power is removed from the unit and will 

measurably extend tube life. 

7. Mode switch for efficient linear operation selects 

between SSB mode for maximum PEP output with good 

linearity, and CW Mode for low power consumption and 

heat generation during extended periods of operation. 

8. Linear amplification control 

. Rigid mechanical structure: 

switch allows straight- 

through operation without shutting off the unit. 

. Variable threshold will accommodate exciters 8O0W to 

120W (nominal) by varying the ALC threshold level. 

This prevents overdriving the final power tubes and 

limits the amplifier to its linear range, guaranteeing low 

distortion at maximum power. 

. Two panel meters: one meter always indicates the (|p) 

plate current; the second selectively reads (Ig) grid 

current, (Rf) relative output, or (Hv) high voltage. 

The die-cast side panels 

effectively support the weight of the amplifier against 

shocks and jarring during transportation. Recessed side 

panel handles are provided so the amplifier can be easily 

carried. 

. Vernier plate tuning dial facilitates easy tuning, par- 

ticularly for the higher bands. 

. Neat, contemporary appearance. Mechanical arrange- 

ment and advanced design match the TS-820 and the 

TS-520 Series transceivers. 

. Power source selecting: Power source can be selected 

in two sources (120V -— > 240V). 



SECTION 4. CIRCUIT DESCRIPTION 
1. The TL-922 is a grounded grid class AB2z amplifier con- 

sisting of two Eimac Hi-mu, zero bias triodes, 3-500Z, 

providing the following features: 

1) Low IMD (intermodulation distortion) through 

negative RF feedback. 

2) The grounded grid circuit does not require 

neutralization. 

3) Due to its low input impedance, no cathode-swam- 

ping resistors are required. 

4) High stability at any frequency. 

5) Excitation energy is added to the RF output and is 

not lost. 

Figure 1 shows a circuit diagram of the Linear Power 

Amplifier. 

The input matching circuit, comprised of L9 through 

L14, Cin-1, and Cin-2, matches the exciter impedance 

with the input circuit impedance to efficiently feed ex- 

citer energy into the power tubes. The tubes are heated 

by the center tapped filament transformer T2 requiring 

current only half the usual, preventing voltage drop due 

to wire resistance. 

The choke coils L20 and L3 high frequency isolate the 

filaments from the filament transformer. The bias 

Exciter 

voltage, which determines the operating point of the 

tubes is produced across zener diode D2. This diode 

carries the full current of the tubes excepting filaments. 

The grids are DC grounded through L7 and L8 and 

high-frequency grounded by C28 through C33. 

The m network, comprised of VC1, L4, L5 and VC2, 

matches the plate impedance to the antenna. The tubes 

are cut off to stand by through a positive voltage of ap- 

proximately 100V applied to the filament circuit. 

. Power Supply 

The plate high voltage is supplied from avoltage doubl- 

ing rectifier comprised of a large-capacity, small-sized 

transformer T1, fourteen high-voltage rectifier diodes 

rated 800 PIV and eight 20Q0uF electrolytic capacitors 

rated 550V surge. To improve reliability, the diodes are 

P.C.B. mounted and the electrolytic capacitors are held 

by plastic spacers. Filament voltage, relay energizing 

voltage (in common with the tube cut-off bias voltage), 

and pilot lamp voltage are supplied from transformer 

T2. Each primary of the power transformers T1 and T2 

has two windings, each of which is fused. Note that 

fuses are not changed when the input line voltage has 

been changed. 

ANT 

vc2 

Fig. 1 Linear Power Amplifier and Mode Switching Circuit 



SECTION 4. CIRCUIT DESCRIPTION 
3. Fan Motor Delay Stop Circuit 

The cooling fan is held on for approximately 2 minutes 

to cool the power tubes after the POWER switch is turn- 

ed off. This is accomplished by the fan motor delay stop 

Circuit comprised of a bimetal thermal relay. 

Figure 2 is a schematic diagram illustrating the circuit. 

When the POWER switch is at OFF, both the relay RL1 

and the thermal relay DL1 are not activated and the fan 

is off. By turning the POWER switch to ON, RL1 is ac- 

tivated, starting the fan. At the same time, voltage is 

applied to DL1 generating heat, which makes the con- 

tact DL1-1 close in approximately 60 seconds. By tur- 

ning the POWER switch to OFF, RL1 is deenergized, 

returning contacts RL1-1 and RL1-2 to their home 

positions. But, the fan continues operating as the ther- 

mal relay contact DL1-1 is still closed. DL1-1 opens 

after approximately 140 seconds thereby stopping the 

fan. 

Meter Unit (X54-1300-10) 

AC 100V itr 120/240V switching 
@® Connect AC1 and AC2 at 120V. 

2. 220/240V switching 
@) Connect AC2 and FA3 at 220V. 

Fig. 2 Fan Motor Delay Stop Circuit 

4. Meter Drive Circuit 

The power tube Ip (plate current) and Ig (grid current) 

can be read on individual meters. Figure 3 is the meter 

drive circuit. Ip (plate current) is measured through 

shunt resistor R6 (12), and deflects the Ip meter through 

R7 (1.5kQ2) which adjusts meter sensitivity. Similarly, lg 

(grid current) is measured on the Multimeter. Additional 

to lg, the Multimeter can selectively read relative RF out- 

put (which is a rectified RF signal), and Hv (plate 

voltage). Precise plate voltage reading is obtained 

through three serial voltage dividing resistors of 5% 

tolerance. 

| 
Plate 

voltage r 

5. 

R7 1.5kQ 

i eo | 
Plate current: \ 

H 

Simca @ 

7 

Fig. 3 Meter Drive Circuit 

Spark Suppressor 

The TL-922 contains an Oversized relay for conservative 

operation and its action is slower than smaller relays. 

The TL-922 is momentarily run leaving the antenna cir- 

cuit open in such operations as VOX. This leads to high 

Q at the output circuit which would cause excessive 

voltage at the plate tuning capacitor. This could arc the 

Capacitor. To prevent this, a discharge gap device Is in- 

stalled at the antenna relay terminals to dissipate any 

unusually high voltage. During relay changeover, you 

might sometimes hear arcing from the discharge gap. 

This is not a failure and should be considered normal. 

. Mode Selecting Circuit 

Zener diode D2 connected to the filament return circuit 

biases the cathode positive during transmission (makes 

the grid negative to the cathode). Thus, the grid is bias- 

ed without floating It. Bias voltage is low to achieve low 

distortion. Plate voltage is 2.2kV, idling current 100mA 

in CW mode and 3.1kV at approximately 200mA in SSB 

mode. Therefore, plate dissipation power always ex- 

ceeds 200W. 

In SSB mode, the zener diode is shorted by S3 lowering 

distortion (See Fig. 1). 

Approx. 3100V 

Approx. 2200V 

MODE (SSB + > CW) is switched by switching the se- 

cond tap of the high voltage transformer. 

At transmission 

Approx. 2500V 

Approx. 1700V 



SECTION 4. CIRCUIT DESCRIPTION 
7. High Voltage Transformer Protection. 8. High Voltage Primary and Secondary Safety Circuits 

lf the temperature of T1 rises over 145°C, the 

transformer protection thermostat locks the transmit 

relay in STBY. If protection has occured, it has likely 

been caused by a continuous run exceeding the rated 

When the top cover is opened, the high voltage 

transformer primary is switched off by S2. Power supply 

capacitors will discharge in 20 ~ 30 seconds. When 

the transmitting tube age is opened, the interlock 

grounds the B+ supply, discharging the power supply capacity of the amplifier. Leave the POWER switch 

“ON” to allow forced air cooling. While cooling, the ex- 

citer will operate straight through. (Fig. 4) 

Capacitors directly. 

T1 
120 1200 

RED 

+B 

(0) 
©) 

120 
Q $4 LINEAR SW 

100 “ 
LE a 

rs 

a ) 

c GRN 

rH -{Q) i 
| 
| 
| RL CONT 
! : 7, a 
| 
| 

| 
| 

(Ark G ee 

! 

4 

Exciter | > 

Fig. 4 Transformer Thermal Protection Circuit 

TH2 ans 



SECTION 5. VIEWS 
v EXTERNAL VIEW 

Meter (A) Indicating window (A) Dial plate (A) Dial plate (B) 

(B31-0607-05) (BO8-2302-04) (B20-0807-04). (B20-0808-04) 

Meter (B) Indicating window Knob 

(B31-0608-05) (B) (K21-0715-04) 

(BO8-9302-04) 

See-Saw switch Knob 
(S36-2401-05) (K23-0270-04) 

Die casting frame Knob Panel Foot 
(A13-0605-05) (K21-0267-04) (A23-2314-02) (JO2-0049-14) 

Rear panel Fan Fan cover Cover VR2 RF VOLT 

(D19-0401-05) (FO7-0811-03) (FO7-0815-04) (RO3-3050-05) 

i 
i 

CAUTION | 

Wheo never (raneme ths cower primary 
voltage, unplug the §:cwer cord from the 
wail outlet. 

120V OPERATION «is amecwe ruse» 

500 
i c LR EY a aa Te a 

2A0V OPERATION «is amenRe ruse) 

RF INPUT RF OUTPUT 

1p pin jack M type receptacle Fuse holder 
(E13-0101-05) (E04-0109-15) (J13-0402-05) 

VR1 ALC ADJ Butterfly nut Power source receptacle 

(RO3-3050-05) (N14-0020-04) (EO6-0351-05) 



Vv INTERNAL VIEW 

Micro-switch 

(S50-2401-05) 

Breaking spring 

(GO2-0503-04) 

C25 (C91-0409-05) 

VC1 (CO2-0007-05) 

VC2 (CO2-0008-05) 

Tank coil (B) 

(L34-0629-05) 

Band switch (B) 

(SO1-2407-05) 

C43 (C91-0406-05) 

C44 (C91-0407-05) 

Diode 1S265 

SECTION 5. VIEWS 

Meter unit 

(X54-1300-10) 
Power transformer 

(LO1-8026-05) 
Electrolytic capacitor cover 

(FO7-0812-04) 

PC1 (L39-0401-05) 

C34 (C91-0408-05) 

C69, 70 (C91-0410-05) 

Band switch (A) 

(SO1-2406-05) 
tank coil (A) 

(L34-0628-05) 

Filament transformer Electrolytic capa 
(LO1-8036-05) 

citor box 

PC2 (L39-0402-05) 

Tube 3-500Z 

Plate cap 

(FO2-0407-04) 

Tube socket 

(E01-0001-05) 

Choke coil 

(L33-0613-05) 

Power tranfsormer 

(LO1-8026-05) 



SECTION 6. PRINTED CIRCUIT BOARDS 
Vv Rectifier Unit (X43-1280-10) 

RIS 2.66M 1W 

= & 
= = 

8 8 
N N 

S © 
es ce 

Vv Meter Unit (X54-1300-10) 

R2 270 3W 

Le 4 

68 3W 

R5 



SECTION 7. PARTS LIST 
NOTE: 

Resistors except the special type (example: cement, metal film, 

etc.) are not.detailed in PARTS LIST. With regard to the value, 

refer to the schematic diagram or the PC board illustration. 

Resistors not detailed are carbon type (1/4 or 1/8W). You should 

give an order for the carbon resistors according to the ways 

described as follows: 

A carbon resistor’s part number is; example RD14BY 2E 222J. 

1. Kinds of the carbon resistor 

———a— 

RD14BY RD14CY 

2. Wattage 

1/4W — 2E 

1/8W => 2B 

3. Resistance value 

SS 

a Cy @O — means 22 x 10? = 22002 (2.2kQ) 

Significant figure Multiplier 

Ecample: 

221 > 2202 

222 > 2.2kQ 

223 > 22kQ 

224 = 220k2 

225 = 2.2MQ 

4. Torelance 

J = +5% (Gold color) 

K = +10% (Silver color) 

GENERAL 

vy: New parts [K]: 

C90-0300-05 

CEO2W2C330 

CK45D2H472M 

CK45D1H223M 

CK45E2H103P 

C90-0803-05 

CK45E2H103P 

C90-0409-05 

CEO4W1C101 

CK45E2H103P 

CM93D2H221J5 

C91-0408-05 

CC45SL1H100D 

CK45E2H103P 

CC45SL2H150J 

CC45SL2H470J 

CK45E2H103P 

C91-0406-05 

C91-0407-05 

C91-0413-05 

Missing Number 

CM93D2H561J5 

CM93D2H102J 

CM93D2H561J 

CM93D2H331J5 

USA, [W]: Europe 

Description 

CAPACITOR 

470pF 

33 uF 

4700pF 

0.01 1uF 

0.01 uF 

AC150V 

160WV 

+20% 

+20% 

+ 100%, —0% 

500WV 

+ 100%, —0% 

15kV 

16WV 

+100%,—0% 

+5% 

15kV 

+0.5pF 

+100%,—0% 

+5% 

+5% 

+100%,—0% 

7.5kV 

7.5kV 

3.15kV 

Ceramic 

Electrolytic 

Ceramic 

Ceramic 

Ceramic 

Electrolytic 200uF 

Ceramic 0.01nF 

HV Capacitor 2000pF 

Electrolytic 100uF 

Ceramic 0.01 uF 

Mica 220pF 

HV Capacitor 2000pF 

Ceramic 10pF 

Ceramic 0.01 uF 

Ceramic 15pF 

Ceramic 47pF 

Ceramic 0.01 uF 

HV Capacitor 100pF 

HV Capacitor 200pF 

HV Capacitor 47pF 

Mica 

Mica 

Mica 

Mica 

560pF 

1000pF 

560pF 

330pF 

+5% 

+5% 

+5% 

+5% 

Parts No. 

CM93D2H471J 

CM93D2H101J 

CM93D2H221J5 

CM93D2H121J5 

CM93D2H221J 

CM93D2H121J 

CK45E2H103P 

C91-0412-05 

Missing Number 

C91-0410-05 

Missing Number 

CK45E2H103P 

CC45SL2H220J 

CK45E2H103P 

RCOSGF2HOOOJ 

RS14AB3A683J 

R13~20) RS14AB3Y473J 

Ss 

V11-0285-05 

V11-3161-76 

V11-0370-05 

V11-0051-05 

V11-0270-05 

Description 

Mica 

Mica 

Mica 

Mica 

Mica 

Mica 

Ceramic 

Ceramic 

470pF 

100pF 

220pF 

120pF 

220pF 

120pF 

0.01 uF 

4700pF 

HV Capacitor 500pF 

Ceramic 

Ceramic 

Ceramic 

RESISTOR 

0.01 uF 

22pF 

0.01 uF 

Carbon OO00N* 

+5% 

+5% 

+5% 

+5% 

+5% 

+5% 

+100%,—0% 

AC500V 

3kV 

+100%,—0% 

+5% 

+100%,—0O% 

+5% 1/2W 

*Refer to schematic diagram. 

Metal film 

Metal film 

68kQ 

47kQ 

EMICONDUCTOR 

Diode VO6E 

Zener diode 1S265 

Diode 181587 

Diode 1N60 

Diode UO5B 

POTENTIOMETER/VC 

RO3-3050-05 

C02-0007-05 

C02-0008-05 

$36-2401-05 

$50-2401-05 

$36-2401-05 

$01-1042-05 

S01-1017-05 

S01-2407-05 

S01-2406-05 

$51-2403-05 

$51-2402-05 

10kQ (B) Potentiometer 

Variable capacitor (plate) 

154pF AC 4kV a minute 

+5% 1W 

+5% 7W 

Variable capacitor (load) 1920pF 

(1150pF-+770pF) DC 1kV a minute 

SWITCH/RELAY 

See-saw switch 

Micro switch 

See-saw switch 

Rotary switch STBY - 

Rotary switch meter 

Band switch B 

Band switch A 

Relay 

Relay 

COIL/TRANSFORMER 

L33-0610-05 

L33-0609-05 

L33-0612-05 

L34-0629-05 

L34-0628-05 

L33-0259-05 

L34-0630-05 

L34-0631-05 

L34-0632-05 

L34-0633-05 

L34-0634-05 

L34-0635-05 

L15~17]| L34-0637-05 

L33-0611-05 

L34-0637-05 

L33-0613-05 

LO1-8026-05 

LO1-8036-05 

Choke coil 160uH PLATE 

Choke coil 12H 

Choke coil 22H Filament 

Tank coil B 14~28 MHz 

Tank coil A 1.9~7 MHz 

Choke coil 470uH (Safety) 

Input tuning coil A 1.9 MHz 

Input tuning coil B 3.5 MHz 

Input tuning coil C 7MHz 

Input tuning coil D 14 MHz 

Input tuning coil E21 MHz 

Input tuning coil F 28 MHz 

Beads (Ferrite) 

Choke coil 1 mH 

Beads (Ferrite) 

Choke coil 80uH 

Power transformer 

Filament transformer 

Xe Me Mb ob 

wo ee ob 

i 

11 



Re- 

12 

L39-0401-05 

L39-0402-05 

A01-0715-05 

A01-0717-03 

A20-2314-02 

A20-2316-02 

BO8-2302-04 

BO8-9302-04 

BO9-0003-05 

B10-0609-03 

B20-0807-04 

B20-0808-04 

B30-0048-05 

B31-0607-05 

B31-0608-05 

B40-2423-04 

B46-0058-00 

B50-2552-00 

D19-0401-05 

D40-0602-05 

E01-0001-05 

E04-0109-15 

EO6-0351-05 

E13-0101-05 

E20-0314-05 

E20-0512-05 

E20-0881-05 

E20-1003-05 

E22-0207-05 

E23-0014-04 

E23-0402-05 

E23-0403-05 

E23-0404-05 

E23-0406-04 

E29-0402-04 

FO2-0407-04 

FO2-0408-04 

FO5-1533-05 

F15-1610-03 

F15-0614-04 

F20-0507-02 

F20-0508-04 

F29-0014-05 

G02-0503-04 

GO9-0401-04 

G13-0612-04 

HO1-2554-04 

HO1-2555-04 

HO3-1655-04 

HO3-1656-04 

H12-0418-04 

H12-0429-04 

H12-0435-03 

H12-0436-04 

H20-1403-03 

H25-0106-04 

SECTION 7. PARTS LIST 

Ref. 

Parastic suppressor 

(clockwise winding) 

Parastic suppressor 

(counterclockwise winding) 

MISCELLANEOUS 

Surge absorber DSA-301LS 

Case 

Control case 

Panel 

Panel assembly 

Indicating window A (red) 

Indicating window B (white) 

Coupling x 2 

Front glass 

Dial plate A 8¢ 

Dial plate B x 2 6¢ 

Lamp x 6 8V 50 mA 

Meter A HV, IG, RF 

Meter B Ip 

Model name plate 

Warranty card 

Operating manual 

Fan 

Vernier mechanism assembly 

Tube socket 5P x 2 

M type receptacle x 2 

Power source receptacle 3p 

Pin jack 1P x 2 

Terminal strip 3P 

Terminal strip 5P x 3 

Terminal strip 8P [K: 1] [W: 2] 

Terminal strip 10P 

Lug 

Acme terminal x 2 

Straight through time terminal 

Joint terminal 

Press-fit terminal x 23 

Lugs x 4 

Shorted terminal 

Plate cap x 2 

Heat radiator 

Fuse 15A x4 

Shading plate 

Switch mask 

Separating plate 

Insulating plate 

Insulating washer x 4 

Breaking spring 

Back spring x 2 

Cushion x 2 

Carton case (inside) [K] 

Carton case (inside) [W] 

Carton case (outside) [K] 

Carton case (outside) [W] 

Cushion (Set) 

Cushion 

Cushion (Bottom) 

Cushion (Middle) 

Protection cover 

Polyetylene bag 

> XX MM 

OM MM 

Oe OM op 

H25-0117-04 

H39-0101-05 

J02-0049-14 

J13-0402-05 

J21-2537-04 

J21-2538-03 

J29-0401-04 

J30-0061-04 

J30-0503-04 

J32-07 10-04 

J32-0711-04 

J32-0712-04 

J42-0038-04 

J59-0001-05 

J59-0002-05 

J61-0019-05 

KO1-0401-05 

K21-0267-04 

K21-0715-04 

K23-0270-04 

NO9-0256-05 

N10-2030-46 

N10-2040-46 

N10-3060-11 

N14-0020-04 

N14-0069-14 

N15-1030-46 

N15-1040-46 

N16-0038-46 

N16-0040-46 

N16-O060-14 

N19-0089-00 

N19-0603-04 

N30-4012-46 

N35-4006-11 

N87-3010-46 

N87-4012-46 

X42-1090-10 

X42-1110-10 

X42-1120-10 

X43-1280-10 

X54-1300-10 

E07-0351-05 

E19-0251-05 

J61-0014-05 

E12-0010-05 

E14-0801-05 

J42-0402-05 

Polyetylene bag 

Joint (plastics) x 4 

Foot x 6 

Fuse holder x 2 

PC board A x 2 

PC board B 

GND hard-ware 

Spacer (rubber) x 2 

Spacer (for foot) x 8 

Stud A (high voltage) 

Stud B (power source) 

Round boss x 2 

Bushing x 2 

Grommet (carrying handle) x 2 

Plunger x 2 

Vinyl tie x 3 

Carring handle x 2 big 

Knob (small) METER 

Knob (large) x 3 * 

Knob LINEAR 

MM 

eX Me 

GND screw x 27 

Nut 

Nut (soket) x 8 

Nut (M6) (for GND) 

Butterfly nut (M6) (for GND) 

Cap nut 

Washer x 8 

Washer x 8 

Spring washer 

Spring washer x 20 

Spring washer (for GND) 

Washer (for GND) 

Nylon washer x 8 (for socket) * 

Pan head screw x 4 

(for auxiliary foot) 

Binding screw x 12 (case, handle) 

Tapping screw X 4 (Terminal stand) 

Tapping screw X 2 (Foot) 

Power cord assembly with plug 

Control cable ass’y 

Coaxial cable ass’y 

Rectifier unit 

Meter unit > yb Ye 

Plug 3P 

AC plug 2P 

Free-up belt 

CONTROL CABLE ASS’Y (X42-1110-10) 

ak Re- 
Ref. No. P ; arts No Description eet 

RCA type pin plug 1P 

US plug 

Cord bushing 



SECTION 7. PARTS LIST 
COAXIAL CABLE ASS’Y (X42-1120-10) 

[= 
E05-0117-05 

RECTIFIER UNIT (X43-1280-10) 

CAPACITOR 

C1~15 | CK45E2H103P | Ceramic 0.01 uF +100%,—0%| 

Description 
3 

bso} 

2 on 

M type plug x 2 

Parts No. Description 

R1~14 | RCOSGF2H474J| Carbon 470k2 +5% 1/2W 
R15~17]| R92-0608-05 Cement 2.66MQ 1W 

RCO5GF2H473J| Carbon 47kQ +5% 1/2W 

SEMICONDUCTOR 

V11-0282-09 | Diode VO8J 

ees | E23-0047-04 

METER UNIT (X54-1300-10) 

CAPACITOR 

Ci CK45E2H103P 0.01nF +100%,—0% 

C2,3 C91-0412-05 0.0047uF AC 500V 

Lapping terminal x 4 

Ref. No. 

Ceramic 

Ceramic 

R92-0610-05 

R92-0614-05 

R92-0606-05 

R92-0607-05 

RCO5GF2H152J 

Cement 

Cement 

Cement 

Cement 

Carbon 

$51-2404-05 Relay 

$59-1402-05 Timer relay (100V 140 sec.) 

E23-0047-04 Lapping terminal 

3. Coaxial cable, 1.5 m, with M-typ connectors 

LPG 24h KO TOE(6]0) he setcancieio coe eae On en a 

9. Parasitic suppressor coil, right hand (L39-0401-05)........... 

Parasitic suppressor coil, left hand (L39-0402-05)............. 

11. Screw, 3 x 6 mm long (N30-3006-46) .0.......0.ccccccceseceeseee 
Riainiwasher (N1'5-1030-46) ne... p teen ee es 

Spring washer (N16-0030-46) 

SECTION 8. PACKING 

Carton case (Inside) [K] 
(HO1-2554-04) 

Carton case (Inside) [W] 

(HO1-2555-04) 

Operating manual 

(B50-2552-00) 

| 
| Cushion 

(H12-0429-04) 
Se 

Cushion (Middle) 
(H12-0436-04) 

Adhesive tape 

Cushion (Set) 
(H12-0418-04) 

Cushion (Bottom) 

(H12-0435-03) 

>. Joint (Plastics) 
} _ (H39-0101-05) Carton case (Outside) [K] 

(HO3-1655-04) 

Carton case (Outside) [W] 
(HO3-1656-04) 

Adhesive tape 

1 copy 

1 piece 

1 piece 

1 piece 

2 pieces 

2 pieces 

2 pieces 

2 pieces 

1 piece 

1 piece 

4 pieces 

4 pieces 

4 pieces 

13 



SECTION 9. DISASSEMBLY AND ADJUSTMENT NOTES 
These are high voltage and large current handling circuits. 

Exercise the greatest care when working inside the unit. 

Carelessness could endanger your life. 

WARNING 

1) Disconnect the AC line cord before removing the covers. 

When the top cover is removed, the primary protection 

switch will disconnect AC input to the High voltage 

transformer. However, the low voltage transformer 

remains connected to the AC line. When the transmit- 

ting tube compartment cover is removed, the high 

voltage secondary supply will be grounded, but the elec- 

trolytic Capacitors may remain charged. Use an in- 

sulated screw driver to verify they are fully discharged. 

Adjustments are made with both safety interlocks 

bypassed, and lethal voltages are present at both sides 

of the cha-sis. Observe all standard safety procedures 

regarding high RF, AC and DC potentials. 

TUBE REPLACEMENT 

In addition to the preceeding warnings, please observe the 

following: 

Zs 

CAUTION 

At no time should excessive force be applied to glass 

envelopes or ceramic sockets. Excessive strain on the pins 

may fracture the envelope. Check pin indexing before you 

attempt to insert tubes. Always handle the tube by its 

envelope, not by the plate cap. 

14 



—_= = -OOADMDN OANA WH = 

Description 

Indicating window A 

Indicating window B 

Blinding plate 

Cushion 

Panel ass'y 

Dial plate A 

Dial plate B 

Knob 

Knob 

Knob 

Die-casting frame 

SECTION 10. DISASSEMBLY 

Parts No. 

BO8-2302-04 

BO8-9302-04 

F15-0610-03 

G13-0612-04 

A20-2317-02 

B20-0807-04 

B20-0808-04 

K21-0267-04 

K23-0270-04 

K21-0715-04 

Remarks 

PLATE 

LOAD, BAND 

METER 

LINEAR 

PLATE, LOAD, BAND 

Description 

Back spring 

Carrying handle 

Handle cover 

Control case 

Short stud A 

Shield plate 

Coution sticker 

Caution sticker (High voltage) 

Short stud B 

Case 

Bushing 

Fig. 5 Chassis and Front Panel 

Parts No. 

G09-0401-04 

KO1-0401-05 

A01-0717-03 

J32-0710-04 

J32-0711-04 

A01-0715-02 

J42-0038-04 

Remarks 

for High voltage 

for Power source 

15 



SECTION 10. DISASSEMBLY 

Foot (JO2-0049-14) 

tas, 
OS 

Bottom plate 

-—<@ 

Model name plate 

(B40-2423-04) 
Fan cover 

Fig. 6 Subpanel 

Grounding screw 

(NO9-0256-05)z 

Potentiometer (RF VOLT) 

(RO3-3050-05) 

Rear panel 

GND screw 

(N31-6018-11) 

Fuse holder 

(J13-0402-05) 

Fuse (15A) 
(FO5-1533-05) 

Power source receptacle 

(E06-0351-05) 

i Potetiometer (ALC ADJ) 

3 (RO3-3050-05) 

ON 

oY Z, 

M type receptacle Butterfly nut 

(E04-0109-15) (N14-0020-04) 
Pin jack 

(E13-0101-05) 

8P Terminal board [K type .... 
[W type .... 

Fig. 7 Rear Panel 



SECTION 10. DISASSEMBLY 

Electrolytic capacitor cover 

Electrolytic capacitor housing 

GND screw 

(NO9-0256-05) 

Insulating plate 

(F20-0508-04) 

Electrolytic capacitor 

(C90-0803-05) 

Electrolytic capacitor box 

Fig. 8 Electrolytic Assembly 

Meter unit 

(X54-1300-10) 

GND screw 

(NO9-0256-05) 

Lamp Meter B 
(B30-0048-05) pe (B31-0608-05) 

Terminal board 

(E20-1003-05) 

Meter A 

(B31-0607-05) 

PC board retainer B 

Micro switch fittings 

Microswitch 

(S50-2401-05) 

Meter retainer 

Fig. 9 Relay and Meter Mountings 



SECTION 10. DISASSEMBLY 

Power Transformer: (Fig. 10) * 
we 1) Remove the upper and lower cases. 

= 2) Remove the upper shielding plate. 

=) 3) Loosen 2 upper screws of the electrolytic 

© S capacitor assembly. 

(S) 4) Remove leads from the transformer. 

[/"7e 5) Remove 8 screws marked *. 

Filament Transformer: (Fig. 11) 

Power transformer 1) Remove the upper and lower cases. 
(LO1-8026-05) : : 

2) Remove the upper shielding plate. 

3) Remove the meter unit mounting and 

disconnect leads CW, SSB and RL3. 

4) Remove heater transformer leads. 

GND screw 5) Remove 4 screws marked *. 
(NO9-0256-05) 

Diode 

(1S265) 

Heat radiating plate 

(FO2-04.08-04) 

: Spe ve ay SL Oe 
(E22-0207-05) | t CH 

| © | 
2S Oy Aah 

OE e T 
i) 

Terminal 

GND screw 

(NO9-0256-05) 

Fig. 10 Disassembly Power Transformer : 
Filament transformer 

(LO1-8036-05) 

Shassis of filament transformer 

Fig. 11 Disassembly Filament Transformer 

12 



SECTION 10. DISASSEMBLY 
Plate Variable Capacitor: 

(Fig. 12a) 

1) Remove the top cover and 

the cage cover. 

2) Remove screws marked * 

and the HV capacitor C34. 

PLATE VC 
(CO2-0007-05) 

Vernier mechanism 
retainer 

Coupling 

(BO9-0003-05) 

ws or Vernier mechanism assembly 

(D40-0602-05) 

Fig. 12a Disassembly Plate Variable Capacitor 

Rectifying Unit: (Fig. 13) 

1) Remove the upper and lower 

cases. 

2) Remove tne cage cover. 

3) Remove the meter moun- 

ting. 

4) Remove the HV lead. 

5) Remove 3 screws marked 

*. 

6) Rotate the assembly clock- 

wise and withdraw 

Coupling Capacitor: 

1) Remove the top cover and 

the cage cover. 
PLAT 2) Remove screws according to loge enoa an Capacitor 

Fig. 12b. (C91-0409-05) 

NOTE: 

Treat the coupling capacitor 

carefully. 

Capacitor 

Tank coil (C91-0408-05) 

(L34-0629-05) 

Fig. 12b Output Coupling Capacitor 

Microswitch stopper 

Unsoldering 

Electrolytic 

Capacitor cover 

Power transformer 

* 

Fig. 13 Rectifying Unit 

19 



SECTION 11. LINE VOLTAGE CHANGE 
WARNING 

DISCONNECT THE AC INPUT POWER CABLE FROM THE TL-922 BEFORE 
PROCEEDING. 

There are two versions of the TL-922: A 240/120V line 

model and a 220/240V line model. The input voltage in 

either version can be changed either up or down as required, 

by changing the power transformer input links located in the 

duct on the rear panel. 

NOTE: 

The 240/120V version was:set in the 120V position and the 

220/240V version in the 220V position. 

To change link positions, remove the access cover by the two 

black snap fasteners. Loosen the screws holding the shor- 

ting bars, a few turns only. (Do not loosen excessively as 

they could drop into the amp.) Draw each shorting bar up- 

ward for removal, and replace the bars for the operating 

voltage desired (Fig. 14). Be sure to tighten the screws from 

which the shorting bars were removed, besides securing the 

bars in their new positions. 

CAUTION: BE SURE TO TIGHTEN ALL LOOSENED SCREWS. 

Spare shorting bars are secured 
at terminals 3 and 4. 

240V setting 

Fig. 14a 240/120V Version [K type] 

Input Voltage Terminal Boards 

20 

NOTE: 

Fuses need not be changed in current rating when the input 

voltage is changed. 

1) 240/120V Version 

This version has one input voltage terminal board, which 

was set to 120V at the factory. For 240V line, replace 

the short bars as illustrated. Spare shorting bars are 

secured at Terminals 3 and 4. 

220/240V Version 

This version has two input voltage terminal boards, 

which were set to 220V at the factory. For 240V line, 

replace the shorting bars as illustrated. 

De) 

CAUTION: BE SURE TO TIGHTEN ALL LOOSENED SCREWS. 

COME NE 

pile 

Fig. 14b 220/240V Version [W type] 

Input Voltage Terminal Boards 



SECTION 12. TROUBLESHOOTING 
TROUBLE CHECK POSSIBLE DEFECT 

NG 
No AC power <n > Replace fuse F1 or F2 

OK 

Voltage 
select ter- 
minals 

OK 

NG Kooy Switch $1 

OK 

NG F : 
Disconnection 

No meter indication eric NG * R5 or R6 on X54-1300-01 
or trouble indication - D7 (UO5B) 

OK 

¢ Relay RL1 

NG * Zener diode D2 defective 

(1S265) or failing 

* Transmitting tube V1 or V2 

NG ¢ Bars shorted 

* Bar loose or missing 

Idle 

current indi- 
cation 

OK 

R.F. ue Detecting diode, D4 or R11, 
indication R12, VR2 or C6 

OK 

HV NG ¢ R15,R16, R17 or R18 0n 

indication X43-1280-10 
¢ Meter switch 

¢ Safety switches operating 

¢ Rectifying diodes D1~ 14 

¢ ANT coupling capacitor C34 

¢ RL1orRL2 

¢ T2 (low vol.) 

* Diode D1 

Relay does not operate 

Final cannot be tuned 

No ALC output 

¢ Plate coil L4, L5 miswired 

or shorted 

¢ Incorrect load impedance 

(high SWR) 

¢ Transmitting tube V1, V2 

* RL2 

¢ Plate coil L4, L5 miswired 

or shorted 

¢ Output coaxial cable shorted 

¢ Coupling capacitor C34 

* ALC detecting diode D3 

¢ ALC connecting cable 

21 



SECTION 13. ADJUSTMENTS 
Measuring Instruments 

iF. Voltmeter 

¢ Input impedance..... more than 1MQ 

<\ IRANGCteaaeeate eee F.S. = 1.5 ~ 3500V AC, DC 

. RF Dummy Load 

* Impedance............. 50 ~ 752 

* 1OQOOW or greater disapation 

. Exciter 

* 100 ~ 120W output 

(Example: TS-820D, S; TS-520D, S) 

. Ohmmeter 

Ohl s Flalopevene saocdendeusansor 1kQ ~ 5O00KQ 

_ In-line watt meter, 1OOW or greater and 1500W or 

greater element. 

@ Preparation 

WARNING: 

Lethal Voltages Present! 

ofp WON = 

. Disconnect the power cable. 

. Check for two 15A fuses. 

Check for correct AC input voltage setting. (Fig. 14) 

. Remove the top and bottom covers (Fig. 5 and 6). 

. Defeat the HV interlock with a suitable insulator. 

& Continuity Test 

i 

72. 

Measuring Instrument 

Ohmmeter 

Measuring Point 

a. Between V1, V2 plates and chassis: more than 

300kQ. 

b. Between TH1 and TH2 of the high voltage 

transformer: OQ (switch closed). 

BH Voltage Check 

ile 

2D. 

22 

Measuring Instrument 

Voltmeter 

Measuring Point 

WARNING: 

Lethal Voltages Present! 

a. Remove the top cover which will open the primary 

safety switch disconnecting T1. 

b. Connect AC power. 

WARNING: 

Avoid High Voltage Contacts! 

c. Turn the POWER SW on and check the following 

voltages. 

Pin No. 1 of V1 

Pin No. 1 of V2 

Voltage between | Pins of RL1 

relay terminals and RL2 

10V AC +0.5V 
5V AC +0.25V 

Approximately 

120V DC 

Heater voltages 

d. Turn the POWER SW off and bypass the primary 

microswitch. Connect the meter leads and then 

turn the POWER SW on. Check the plate voltage. 

CW mode: Approx. 2.2kV 

SSB mode: Approx. 3.1kV 

Dummy ‘ Watt tage ale TL-922 io Load 
1 kW 500 

Reflected 

Power 

Fig. 15 Equipment Connection 

B® BIAS Current Check 

1. Meauring Instrument 

a. Exciter (Ex.: TS-820S) 

b. RF Dummy Load 

2. Method 

a. Connect the exciter to the linear amplifier according 

to Fig. 15. 

b. Connect AC power and turn the POWER SW on. 

Check that the linear amplifier is controlled by the 

stand-by switch of the exciter. 

c. Check the Ip readings for: 

CW mode 100mA CW 

SSB mode 200mA SSB (nominal) 

d. Place the LINEAR SW in the OPERATE position. 

Adjust plate and loading, checking |p for any indica- 

tion of self-oscillation. 

B Input Tuning Coil Adjustment 

1. Measuring Instruments 

a. Exciter 

b. Wattmeter, 10O0W element 

c. RF dummy load 

2. Adjusting Method 

a. Connect equipment according to Fig. 15. 

b. Place the LINEAR SW in STBY. Set the exciter out- 

put to 8OW at 1.9 MHz. : 

c. Set the linear amplifier in 1.9 MHz BAND and place 

the LINEAR SW in OPERATE. 

d. While transmitting, adjust the core of input tuning 

coil so that V.SWR is minimum at 1.900 MHz. 

Repeat the procedure for the remaining frequen- 

cies: 

FREQUENCY ADJUST 

1.200 MHz 

3.750 MHz 

7.150 MHz 

14.175 MHz 

21.225 MHz 

28.800 MHz 



SECTION 13. ADJUSTMENTS 
Bottom View 

Fig. 16 Coil Locations 

@ RF Meter Adjustment 

1. Measuring Instruments 

Same as Section 5. 

2. Method 

a. Interconnect according to Fig. 15. 

b. Set the exciter and the linear amplifier to 14 MHz 

BAND and adjust for maximum output power. 

c. Place the METER SWITCH in the RF position and 
set the RF VOLT pot on the rear panel to indicate 

“7”. Check this value at every band. 

NOTE: 

This value will be obtained when the RF dummy 

load is 502 impedance. When the impedance is 

75Q, the indicated value will be slightly higher but 

should be less than “10”. 

@ ALC Voltage Adjustment 

1. Measuring Instruments 

Same as Section 5. 

2. Method 

a. Interconnect according to Fig. 15. 

b. Set the exciter and the linear amplifier to 14 MHz 

BAND and adjust for maximum output power. 

c. With 80W excitation, check for — 10V or less at the 
ALC output terminal with the ALC pot on the rear 

panel at MAX. 

d. Set the exciter output to maximum and adjust the 

ALC pot for 500W output. 

@ Fan Motor Delay Stop Circuit Check 

1. Measuring Instruments 

No instrument is needed. 

2. Checking Method 

After two minutes of power on at STBY, switch power off 

and verify a 2 minute delay for fan shut-off, +30 

seconds. (At the room temperature of 25°C). In the 

case of the room temperature of — 10°C ~ +40°C, the 

delay time lies in 90 sec ~ 190 sec. 



SECTION 14. REFERENCE DATA (EXAMPLE) 
Sprious Radiation (Harmonies) 

eae - 

RR fom o 

1.9 MHz 3.75 MHz 

B.W 10kHz_ S.T.0.1 sec/div 

S.W 1 MHz/div 

6 dB/Oct 

(EXAMPLE) 

Second harmonics 

Nominal value: 38 dB 

Correcting value: 6 dB 

Therefore 

Real value: 44 dB 

Third harmonics 

Real value: 47 dB 

Force harmonics 

Real value: 50 dB 

Sprious Radiation (Harmonies) 

7.15 MHz 

B.W 10 kHz_ ST. 0.1 sec/div 

S.W 5 MHz2/div 

6 dB/Oct 

24 

Sprious Radiation (Harmonies) 

3.75MHz 

B.W10kHz_ S.T. 0.1 sec/div 

S.W 5 MHz/div 

6 dB/Oct 

Sprious Radiation (Harmonies) 

14.175 MHz 

B.W 10kHz_ S.T. 0.1 sec/div 

S.W 5 MHz/div 

6 dB/Oct 



SECTION 14. REFERENCE DATA (EXAMPLE) 
Sprious Radiation (Harmonies) 

60 

epee eels ded) 
21.225 MHz 

S.T 0.1 sec/div 

S.W 10 MHz/div 

B.W 10 kHz 

6 dB/Oct 

IMD Products. 

TS-820 only 14.175 MHz 

2 tone Output 5.0W 

B.W 0.03 kHz 

S.T 2 sec/div 

S.W 1 kH2/div 

Sprious Radiation (Harmonies) 

28.8 MHz 

S.T 0.1 sec/div 

S.W 10 MH2z/div 

B.W 10 kHz 

6 dB/Oct 

IMD Products 

TS-820 + TL-922 14.175 MHz 

2 tone Output 320W 

B.W 0.03 kHz 

S.T 2 sec/div 

S.W 1 kH2z/div 

25 



OUTPUT POWER IN WATTS Ip. lg [mA] IAC [A] 

SECTION 14. REFERENCE DATA (EXAMPLE) 
OUTPUT VS INPUT OUTPUT VS INPUT 

ALC: OFF (After setting to 6OOW at 14.175 MHz) SIGNAL FREQ. 1.9 MHz ALC: OFF (After setting to GOOW at 14.175 MHz) SIGNAL FREQ.: 14.175 MHz 
LINE: AC 240V LINE: AC 240V DUMMY LOAD IMP.: 509 

MODE: SSB 

EXCITER: TS-820 

UMMY LOAD IMP.: 502 
4 2 o MODE: SSB 

EXCITER: TS-820 

500 

=< 
oO 

< 

=e ce 
2 3 

2 = 100 

wos ee 
fs 

wn 
re) ed gE so 
ae = 
Zz 2z 
= 6 

= 
5 
a 

i 4 
=) 
a 
= 

Sie SI = a5a8 01 a Sisco - er eee ee ro 

an eae 

Cl 

MEE baa 

5 10 100 1000 5 10 100 1000 

EXCITER INPUT LEVEL IN WATTS EXCITER INPUT LEVEL IN WATTS 

OUTPUT VS INPUT 

ALC: OFF (After setting to GOOW at 14.175 MHz) SIGNAL FREQ.: 28.8 MHz 

LINE: AC 240V DUMMY LOAD IMP.: 500 

MODE: SSB 

EXCITER: TS-820 

i 
a RE PS, 

> 
S 

all 
phe 

05 © 
— 

= 

> 
fe 
> 
ae 

0.1 

OUTPUT POWER IN WATTS Ip. Ig [mA] IAC [A] 

26 

1000 

EXCITER INPUT LEVEL IN WATTS 

HV [kV] ALC [x (—10)V} 



a 
ik 

1 
e
e
e
 

A
e
 

> 
* 

= 
7 

: 
i
 

i
 

7
 

= 
o 

; 
= 

, 
‘ 

Pen 
c
a
n
 
ht 

se e
e
 
4
 

= 
p
i
l
e
 

™ 
7 

j 
, 

.
 

®
@
 
'
 
: 

2 
=, 
—
 

; 

“a 
i . oy 
<
2
 

J - P —
-
 

; —
,
 

a = “
S
e
 

: 
e
e
 

| 
. 

M
i
l
a
:
 

ne 
; 

+
 

: 
a
s
i
 

i
n
 -7 2

 
: 

; 5 = 
7 

—
 

as a 

, 
4) =< 

a
e
 

4
 

s
e
d
 

C
a
e
 

s
i
r
e
 

-
 

=
 

. s
a
b
e
 

pies | 

Pos 

a 
L 
4 
- 
7 

* 

° — 

J 

a’ 

on ee 
Zs 

=] 

5 

—_ 

ie: cai: 

> 



19,8, 6 caer ome ED ED a a CS SE 
pes. {=i} 

OUTPUT POWER IN WATTS Ip. tg [mA] IAC [A] 

(coe == 
ee 

OUTPUT POWER IN WATTS Ip. Ig [mA] IAC [A] 

26 

SECTION 14. REFERENCE DATA (EXAMPLE) 
OUTPUT VS INPUT 

ALC: OFF (After setting to 6OOW at 14.175 MHz) SIGNAL FREQ.; 1.9 MHz 

LINE: AC 240V DUMMY LOAD IMP.: 502 

MODE: SSB 

EXCITER: TS-820 

500 

100} 

50 mo 0.5 

5 10 100 1000 

EXCITER INPUT LEVEL IN WATTS 

OUTPUT VS INPUT 

ALC: OFF (After setting to 60OW at 14.175 MHz) SIGNAL FREQ.: 28.8 MHz 

LINE: AC 240V : DUMMY LOAD IMP.: 502 

MODE: SSB 

EXCITER: TS-820 

5 10 100 1000 

EXCITER INPUT LEVEL IN WATTS 

HV [kV] ALC [x (—10)V] 

HV [kV] ALC [x (—10)V] 

OUTPUT POWER IN WATTS Ip. Ig [mA] IAC [A] 

OUTPUT VS INPUT 

ALC: OFF (After setting to GOOW at 14.175 MHz) SIGNAL FREQ.: 14.175 MHz 

LINE: AC 240V DUMMY LOAD IMP.: 509 

MODE; SSB 

EXCITER: TS-820 
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SECTION 1. IMPORTANT NOTICE 
The following explicit definitions apply in this manual. 

Be sure to read these definitions: 

NOTE Pee eee inconvenience only — no damage or personal injury. 

CAUTION 2 naccducceecee equipment damage may occur, but not personal injury. 

WARNING ........0..... ee. personal injury may occur — do not disregard. 

WARNING 

LETHAL VOLTAGES PRESENT 

Observe all standard safety procedures regarding high RF, AC and DC potentials. 

SECTION 2.1 TECHNICAL SPECIFICATIONS 
Transmit Frequency Range........................... 160 m through 10 m amateur bands 

Excitation Energy Required .......................... 8OW nominal, 120W maximum 

Mode and Duty Cycle............. ee, SSB, continuous for 30 minutes 

CW and RTTY, key-down continuous for 10 minutes 

Rated Plate Input .......00.0..000..00000ccceeeee. 2 KW P.E.P. SSB 1 KW CW, RTTY 

Plate Voltage (at No signal) .......................... 3.1 KV DC-SSB, 2.2 KV — CW, RTTY 

Circuttil ype srseee ee ee ere ee Class AB2 grounded grid linear amplifier 

3rd Order Intermodulation Distortion ........... Below —30 dB 

Input Impedance ................. occ cece eee 50Q, unbalanced at better than 1.5 SWR 

Output Impedance ............0...0.....ee eee 50 to 75, unbalanced 

Cooling ates, eee ee tere eee et Forced Air 

Interlock Safety Features ........00.......0...0....... Primary high voltage circuit cut-off 

Secondary high-voltage circuit grounding 

thermal: Protector: 2.5.5. 23.5... ees Locks out transmit relays if power transformers overheat 

Fan Motor Delay Stop Time.......................... 140 + 30 seconds (on room temperature) 

[aN Occ onsen cee Roe te PRE eR er RR es a rR Negative going, adjustable threshold — 8V DC maximum output (typical) 

Power Tubes Used .......000.000000.00coccceeeeceeeeees Eimac 3-500Z, two pieces 

Semiconductors.................0..0.ccccseceeeeecaseeeees Diodes, 18 peices 

Zener diode, 1 piece 

Power Requirements .........00.....0000...0ccccceeeee 120V, 5A; 220/240V, 14A; 50/60 Hz; for maximum SSB input 

Cables Supplied ........0....000..00..o occ Power cable with 2-pin grounding plug, 2 m long 

Signal cable (coaxial) with M-type connector, 1.5m 

Control cable, 1.5m 

Dimensions ....................: Sn n RN TT Na ir Bi 390 mm (15-3/8") x 190 mm (7-1/2”) x 407 mm (16”) 

Values in parenthesis include protrusions 

WV Otc hit Bee sat eke aie ee EE ME Net 31 kg (68 Ibs.) 

Shipping 38 kg (83 Ibs.) 



SECTION 2.2 TUBE SPECIFICATIONS 

Filament 

WV fo) | €[o [= WRB Rne een sotioc cts adhoucsendaracanendorccunssqgoncotescbas 5.0V 

CULE Eee edie oe Oe OE OE erento 14.2A 

Direct Interelectrode Capacitances (grounded grid)? 

TayeLULMeRak Sener nase et cuchHesnabuamdecinda dante anacdbecencoaoasronaaedtc 8.3pF 

OUD Ut ieccdaus sass cetetcesotaeee Gee owtab-a reste neeeec onan senate 4.7pF 

Feedback fis telonusussdic baton cence a eee eee eee ees 0.07pF 

Frequency of Maximum Rating . 

CW wee eee Rte ore eet ee eee 110 MHz 

Operating) POSITION ese Vertical, base down or up 

Maximum Operating Temperature 

Plate. Seale aces cee Re nna ed sca Se aed 22526 

Base Sealsecis.jcutetat Maden eee ee ce eee 200°C 

(Croley [inko ee. sande saascscce vou tonosaentenan: Radiation and forced air 

BaS6 iit. ucieteeme aoacacml aceon ce ere onee iste 5 Pin Special 

Maximum Ratings 

DG Plate: Voltage Sreernenemecete seston ste 4000 Volts 

DGs Plate Currentyice.cese con eene eee ee 0.35 Ampere 

Plates Dissipatiomcte eesacisse or iaecce eee ree aes 500 Watts 

Grid Dissipation <s25.teeates hescete eee ee eee 20 Watts 

<3-500Z External View> 

c= 
pO Of 

(tube basing) 

SECTION 3. FEATURES 
1. Class AB2, grounded grid linear amplifier using two 

high-performance Eimac 3-500Z power tubes. Covers 

all bands 160 m through 10 m for SSB, CW and RTTY 

modes of operation. 

2. Highly reliable, it is designed to provide stable, high RF 

output power for extended periods of continuous use. 

3. Low intermodulation distortion through the use of 

negative R.F. feedback (unique to Trio-Kenwood linear 

design). 

4. Quick Turn-on. Warv-up is not necessary. The 3-500Z 

tubes are fast heating. 

5. Double safety systems, comprised of interlocking 

switches. One interrupts the high voltage primary circuit 

while the second directly grounds the secondary high 

voltage circuit. Bleeder resistors are provided for dis- 

charging the high voltage capacitors and “DANGER” 

warnings are posted at high voltage positions. Please 

observe all warnings, they are for your protection. 

6. Fan motor delay stop circuit comprised of a thermal 

delay relay will hold the cooling fan on for 140 seconds 

(TYP) after power is removed from the unit and will 

measurably extend tube life. 

7. Mode switch for efficient linear operation selects 

between SSB mode for maximum PEP output with good 

linearity, and CW Mode for low power consumption and 

heat generation during extended periods of operation. 

8. Linear amplification control 

. Rigid mechanical structure: 

. Neat, contemporary appearance. 

switch 

through operation without shutting off the unit. 

allows straight- 

. Variable threshold will accommodate exciters 8OW to 

120W (nominal) by varying the ALC threshold level. 

This prevents overdriving the final power tubes and 

limits the amplifier to its linear range, guaranteeing low 

distortion at maximum power. 

. Two panel meters: one meter always indicates the (Ip) 

plate current; the second selectively reads (Ig) grid 

current, (Rf) relative output, or (Hv) high voltage. 

The die-cast side panels 

effectively support the weight of the amplifier against 

shocks and jarring during transportation. Recessed side 

panel handles are provided so the amplifier can be easily 

carried. 

. Vernier plate tuning dial facilitates easy tuning, par- 

ticularly for the higher bands. 

Mechanical arrange- 

ment and advanced design match the TS-820 and the 

TS-520 Series transceivers. 

. Power source selecting: Power source can be selected 

in two sources (120V «<> 240V). 



SECTION 4. CIRCUIT DESCRIPTION 
1. The TL-922 is a grounded grid class AB2 amplifier con- 

sisting of two Eimac Hi-mu, zero bias triodes, 3-500Z, 

providing the following features: 

1) Low IMD (intermodulation distortion) through 

negative RF feedback. 

2) The grounded grid circuit does not require 

neutralization. 

3) Due to its low input impedance, no cathode-swam- 

ping resistors are required. 

4) High stability at any frequency. 

5) Excitation energy is added to the RF output and is 

not lost. 

Figure 1 shows a circuit diagram of the Linear Power 

Amplifier. 

The input matching circuit, comprised of L9 through 

L14, Cin-1, and Cin-2, matches the exciter impedance 

with the input circuit impedance to efficiently feed ex- 

citer energy into the power tubes. The tubes are heated 

by the center tapped filament transformer T2 requiring 

Current only half the usual, preventing voltage drop due 

to wire resistance. 

The choke coils L20 and L3 high frequency isolate the 

filaments from the filament transformer. The bias 

voltage, which determines the operating point of the 
tubes is produced across zener diode D2. This diode 
carries the full current of the tubes excepting filaments. 
The grids are DC grounded through L7 and L8 and 
high-frequency grounded by C28 through C33. 
The m network, comprised of VC1, L4, L5 and VC2, 
matches the plate impedance to the antenna. The tubes 
are cut off to stand by through a positive voltage of ap- 
proximately 100V applied to the filament circuit. 

. Power Supply 

The plate high voltage is supplied from avoltage doubl- 
ing rectifier comprised of a large-capacity, small-sized 
transformer T1, fourteen high-voltage rectifier diodes 
rated 800 PIV and eight 200uF electrolytic Capacitors 
rated 550V surge. To improve reliability, the diodes are 
P.C.B. mounted and the electrolytic Capacitors are held 

by plastic spacers. Filament voltage, relay energizing 
voltage (in common with the tube cut-off bias voltage), 
and pilot lamp voltage are supplied from transformer 
T2. Each primary of the power transformers T1 and T2 
has two windings, each of which is fused. Note that 
fuses are not changed when the input line voltage has 
been changed. 

ANT 

Exciter 

vc2 

Fig. 1 Linear Power Amplifier and Mode Switching Circuit 



SECTION 4. CIRCUIT DESCRIPTION 
3. Fan Motor Delay Stop Circuit R7 1.5kQ 

The cooling fan is held on for approximately 2 minutes CF 

to cool the power tubes after the POWER switch is turn- Pe 

ed off. This is accomplished by the fan motor delay stop 

circuit comprised of a bimetal thermal relay. 

Figure 2 is a schematic diagram illustrating the circuit. Plate 

_When the POWER switch is at OFF, both the relay RL1 voltage 

and the thermal relay DL1 are not activated and the fan 

is off. By turning the POWER switch to ON, RL1 is ac- 

tivated, starting the fan. At the same time, voltage is 

applied to DL1 generating heat, which makes the con- 

tact DL1-1 close in approximately 60 seconds. By tur- 

ning the POWER switch to OFF, RL1 is deenergized, 

returning contacts RL1-1 and RL1-2 to their home 

positions. But, the fan continues operating as the ther- 

mal relay contact DL1-1 is still closed. DL1-1 opens 

after approximately 140 seconds thereby stopping the 7 

fan. Fig. 3 Meter Drive Circuit 

Plate current: 

Grid current 

Meter Unit (X54-1300-10) 

5. Spark Suppressor 

The TL-922 contains an oversized relay for conservative 

operation and its action is slower than smaller relays. 

The TL-922 is momentarily run leaving the antenna cir- 

cuit open in such operations as VOX. This leads to high 

Q at the output circuit which would cause excessive 

voltage at the plate tuning capacitor. This could arc the 

capacitor. To prevent this, a discharge gap device is in- 

stalled at the antenna relay terminals to dissipate any 

unusually high voltage. During relay changeover, you 

might sometimes hear arcing from the discharge gap. 

This is not a failure and should be considered normal. 

6. Mode Selecting Circuit 

Zener diode D2 connected to the filament return circuit 

AC 100V 1. 120/240V switching biases the cathode positive during transmission (makes 

@ Connect AC1 and AC2 at 120V. the grid negative to the cathode). Thus, the grid is bias- 

2. 220/240V switching ed without floating it. Bias voltage is low to achieve low 
V. : : : ae 

SEEGER OY distortion. Plate voltage is 2.2kV, idling current 100mA 

in. CW mode and 3.1kV at approximately 200mA in SSB 
Fig. 2 Fan Motor Delay Stop Circuit aaa 

mode. Therefore, plate dissipation power always ex- 

ceeds 200W. 

4. Meter Drive Circuit In SSB mode, the zener diode is shorted by S3 lowering 

The power tube Ip (plate current) and |g (grid current) distortion (See Fig. 1). 

can be read on individual meters. Figure 3 is the meter 

drive circuit. |p (plate current) is measured through 

shunt resistor R6 (1Q), and deflects the Ip meter through 

R7 (1.5kQ) which adjusts meter sensitivity. Similarly, Ig 

(grid current) is measured on the Multimeter. Additional 

to Ig, the Multimeter can selectively read relative RF out- 

put (which is a rectified RF signal), and Hv (plate 

voltage). Precise plate voltage reading is obtained 

through three serial voltage dividing resistors of 5% 

tolerance. 

Approx. 3100V Approx. 2500V 

Approx. 2200V Approx. 1700V 

MODE (SSB «<> CW) is switched by switching the se- 

cond tap of the high voltage transformer. 



SECTION 4. CIRCUIT DESCRIPTION 
7. High Voltage Transformer Protection. 

lf the temperature of T1 rises over 145°C, the 

transformer protection thermostat locks the transmit 

relay in STBY. If protection has occured, it has likely 

been caused by a continuous run exceeding the rated 

capacity of the amplifier. Leave the POWER switch 

“ON” to allow forced air cooling. While cooling, the ex- 

citer will operate straight through. (Fig. 4) 

T1 
120 1200 

RED 
100 

[o) 

120 

100 

{o) 
GRN 

ac fe 
| 

| 

| 

TH2 BLK 

| 

| 
| 

8. High Voltage Primary and Secondary Safety Circuits 

When the top cover is opened, the high voltage 

transformer primary is switched off by S2. Power supply 

Capacitors will discharge in 20 ~ 30 seconds. When 

the transmitting tube age is opened, the interlock 

grounds the B+ supply, discharging the power supply 

Capacitors directly. 

+B 

S4 LINEAR SW 

Oy 
=! 

a O 

RL CONT 

7, - 

eS 
Exciter - Sea 

Fig. 4 Transformer Thermal Protection Circuit 



SECTION 5. VIEWS 

EXTERNAL VIEW 

Meter (A) Indicating window (A) Dial plate (A) Dial plate (B) 
(B31-0607-05) (BO8-2302-04) (B20-0807-04). (B20-0808-04) 

Meter (B) Indicating window Knob 

(B31-0608-05) (B) (K21-0715-04) 
(BO8-9302-04) 

See-Saw switch Knob 

(S36-2401-05) (K23-0270-04) 
Die casting frame Knob Panel Foot 

(A13-0605-05) (K21-0267-04) (A23-2314-02) (JO2-0049-14) 

Rear panel Fan Fan cover Cover VR2 RF VOLT 

(D19-0401-05) (FO7-081 1-03) (FO7-0815-04) (RO3-3050-05) 

CAUTION | 
When never Gaceny the cower primary 
voltage, unplug the g:cwer cord from the 

wail outlet. 

120V OPERATION (19 amrene pusr > 

oo 
reer a ee ara 

ZAOV OPERATION «is amor 

154 
POWER SUPPLY FUSE 

1p pin jack M type receptacle Fuse holder 

(E13-0101-05) (E04-0109-15) (J13-0402-05) 

VR1 ALC ADJ Butterfly nut Power source receptacle 

(RO3-3050-05) (N14-0020-04) (EO6-0351-05) 



vV INTERNAL VIEW 

Micro-switch 

(S50-2401-05) 

Breaking spring 

(GO2-0503-04) 

C25 (C91-0409-05) 

VC1 (CO2-0007-05) 

VC2 (CO2-0008-05) 

Tank coil (B) 
(L34-0629-05) 

Band switch (B) 

(SO1-2407-05) 

C43 (C91-0406-05) 

C44 (C91-0407-05) 

Diode 1S265 

SECTION 5. VIEWS 

Meter unit 

(X54-1300-10) 
Power transformer 

(LO1-8026-05) 
Electrolytic capacitor cover 

(FO7-0812-04) 

PC1 (L39-0401-05) 

C34 (C91-0408-05) 

C69, 70 (C91-0410-05) 

Band switch (A) 

(SO1-2406-05) 
tank coil (A) 

(L34-0628-05) 

Filament transformer Electrolytic capa 
(LO1-8036-05) 

citor box 

PC2 (L39-0402-05) 

Tube 3-500Z 

Plate cap 

(FO2-0407-04) 

Tube socket 

(E01-0001-05) 

Choke coil 

(L33-0613-05) 

Power tranfsormer 

(LO1-8026-05) 
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SECTION 7. PARTS LIST 
NOTE: 

Resistors except the special type (example: cement, metal film, 

etc.) are not detailed in PARTS LIST. With regard to the value, 

refer to the schematic diagram or the PC board illustration. 

Resistors not detailed are carbon type (1/4 or 1/8W). You should 

give an order for the carbon resistors according to the ways 

described as follows: 

A carbon resistor’s part number is; example RD14BY 2E 222J. 

1. Kinds of the carbon resistor 

—a— 

RD14BY RD14CY 

2. Wattage 

1/4W - 2E 

1/8W > 2B 

3. Resistance value 

--— 1 
®@® @ @ — means 22 x 10? = 22002 (2.2k) 

Significant figure Multiplier 

Ecample: 

221 — 2200 

222 > 2.2kQ 

223 + 22k2 

224 > 220k 

225 > 2.2MQ 

4. Torelance 

J = +5% (Gold color) 

K = +10% (Silver color) 

GENERAL 

vx: New parts [K]: USA, [W]: Europe 

ees 
marks 

CAPACITOR 

C90-0300-05 Ceramic 470pF AC150V 

C3 CEO2W2C330 Electrolytic 33yF 160WV 

C4 CK45D2H472M | Ceramic 4700pF +20% 

C5.6 CK45D1H223M | Ceramic 0.011pF +20% 

C7~14 | CK45E2H103P Ceramic 0.01 uF +100%,—0% 

C15~22]| C90-0803-05 Electrolytic 200uF 500WV xX 

C23,24 | CK45E2H103P Ceramic 0.01 uF +100%,—0% 

C25 C90-0409-05 HV Capacitor 2000pF  15kV 

C26 CE04W1C101 Electrolytic 100uF 16WV 

C27 CK45E2H103P Ceramic 0.01 uF + 100%,—0O% 

C28~33| CM93D2H221J | Mica 220pF +5% 

C34 C91-0408-05 HV Capacitor 2000pF  -15kV bxe 

C35 CC45SL1H100D | Ceramic 10pF +0.5pF 

C36~39| CK45E2H103P Ceramic 0.01 4F +100%,—0% 

C40 CC45SL2H150J | Ceramic 15pF +5% 

C41 CC45SL2H470J | Ceramic 47pF +5% 

C42 CK45E2H103P Ceramic 0.01nF +100%,—0% 

C43 C91-0406-05 HV Capacitor 100pF 7.5kV vw 

C44 C91-0407-05 HV Capacitor 200pF 7.5kV w 

C45 C91-0413-05 HV Capacitor 47pF 3.15kV 

C46 Missing Number 

C47 CM93D2H561J | Mica 560pF +5% 

C48,49 | CM93D2H102J | Mica 1000pF +5% 

C50 CM93D2H561J | Mica 560pF +5% 

C51~53| CM93D2H331J | Mica 330pF +5% 

Ref. No. Parts No. Description lar 

C54 CM93D2H471J | Mica 470pF +5% 

E55 CM93D2H101J | Mica 100pF +5% 

C56,57 | CM93D2H221J | Mica 220pF +5% 

C58 CM93D2H121J | Mica 120pF +5% 

c59 CM93D2H221J | Mica 220pF +5% 

C60 CM93D2H121J | Mica 120pF +5% 

C61~65} CK45E2H103P | Ceramic 0.01 uF +100%,—0% 

C66 C91-0412-05 Ceramic 4700pF AC500V 

C67,68 Missing Number 

C69,70 | C91-0410-05 HV Capacitor 500pF 3kV 

C71~74| Missing Number 

C75,76 | CK45E2H103P | Ceramic 0.01 uF + 100%, —0% 

ae CC45SL2H220J | Ceramic 22pF +5% 

CK45E2H103P | Ceramic 0.01 uF +100%,—0% 

RESISTOR 

R1~21 | RCOSGF2ZHOOOJ] Carbon OCON* +5% 1/2W 

*Refer to schematic diagram. 

R11 RS14AB3A683J | Metal film 68kQ +5% IW 

R13~20| RS14AB3Y473J | Metal film 47kQ +5% 7W 

SEMICONDUCTOR 

V11-0285-05 Diode VO6E 

V11-3161-76 Zener diode 1S265 

V11-0370-05 Diode 1$1587 

“ V11-0051-05 Diode 1N60 

V11-0270-05 Diode UO5B 

POTENTIOMETER/VC 

RO3-3050-05 10kQ (B) Potentiometer 

C02-0007-05 Variable capacitor (plate) 

154pF AC 4kV a minute 

Vvc2 C02-0008-05 Variable capacitor (load) 1920pF 

(1150pF+770pF) DC 1kV a minute 

$36-2401-05 See-saw switch 

$50-2401-05 Micro switch 

$3 $36-2401-05 See-saw switch 

S4 S01-1042-05 Rotary switch STBY - 

S5 $01-1017-05 Rotary switch meter 

S6 $01-2407-05 Band switch B 

$01-2406-05 Band switch A 

$51-2403-05 Relay 

$51-2402-05 Relay 

COIL/TRANSFORMER 

L33-0610-05 Choke coil 1604H PLATE wx 

iz L33-0609-05 Choke coil 124H * 

L3 L33-0612-05 Choke coil 22H Filament * 

L4 L34-0629-05 Tank coil B 14~28 MHz bx 

L5 L34-0628-05 Tank coil A 1.9~7 MHz x 

L7,.8 L33-0259-05 Choke coil 470uH (Safety) 

L9 L34-0630-05 Input tuning coil A 1.9 MHz De 

L10 L34-0631-05 Input tuning coil B 3.5 MHz * 

ual L34-0632-05 Input tuning coil C 7MHz x 

L12 L34-0633-05 Input tuning coil D 14 MHz x 

L13 L34-0634-05 Input tuning coil E21 MHz x 

L14 L34-0635-05 Input tuning coil F 28 MHz * 

L15~17] L34-0637-05 Beads (Ferrite) x 

L18 L33-0611-05 Choke coil 1 mH tr 

L19 L34-0637-05 Beads (Ferrite) Dg 

L20 L33-0613-05 Choke coil 80uH bi 

T1 

2: 

LO1-8026-05 

LO1-8036-05 

Power transformer 

Filament transformer ie 

11 
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L39-0401-05 

L39-0402-05 

A01-0715-05 

A01-0717-03 

A20-2314-02 

A20-2316-02 

BO8-2302-04 

BO8-9302-04 

BO9-0003-05 

B10-0609-03 

B20-0807-04 

B20-0808-04 

B30-0048-05 

B31-0607-05 

B31-0608-05 

B40-2423-04 

B46-0058-00 

B50-2552-00 

D19-0401-05 

D40-0602-05 

E£01-0001-05 

E04-0109-15 

EO6-0351-05 

E13-0101-05 

E20-0314-05 

E20-0512-05 

E20-0881-05 

E20-1003-05 

E22-0207-05 

E23-0014-04 

E23-0402-05 

E23-0403-05 

E23-0404-05 

E23-0406-04 

E29-0402-04 

FO2-0407-04 

FO2-0408-04 

FO5-1533-05 

F15-1610-03 

F15-0614-04 

F20-0507-02 

F20-0508-04 

F29-0014-05 

G02-0503-04 

GO09-0401-04 

G13-0612-04 

HO1-2554-04 

HO1-2555-04 

HO3-1655-04 

HO3-1656-04 

H12-0418-04 

H12-0429-04 

H12-0435-03 

H12-0436-04 

H20-1403-03 

H25-0106-04 

SECTION 7. PARTS LIST 

Re- 

Parastic suppressor 

(clockwise winding) 

Parastic suppressor 

(counterclockwise winding) 

Surge absorber DSA-301LS 

Case 

Control case 

Panel 

Panel assembly 

Indicating window A (red) 

Indicating window B (white) 

Coupling x 2 

Front glass 

Dial plate A 8¢ 

Dial plate B x 2 6¢ 

Lamp x 6 8V 50 mA 

Meter A HV, IG, RF 

Meter B Ip 

Model name plate 

Warranty card [K] 

Operating manual 

Fan 

Vernier mechanism assembly 

Tube socket 5P x 2 

M type receptacle x 2 

Power source receptacle 3p 

Pin jack 1P x 2 

Terminal strip 3P 

Terminal strip 5P x 3 

Terminal strip 8P [K: 1] [W: 2] 

Terminal strip 10P 

Lug 

Acme terminal x 2 

Straight through time terminal 

Joint terminal 

Press-fit terminal x 23 

Lugs x 4 

Shorted terminal 

Plate cap x 2 

Heat radiator 

Fuse 15A x 4 

Shading plate 

Switch mask 

Separating plate 

Insulating plate 

Insulating washer xX 4 

Breaking spring 

Back spring x 2 

Cushion x 2 

Carton case (inside) [K] 

Carton case (inside) [W] 

Carton case (outside) [K] 

Carton case (outside) [W] 

Cushion (Set) 

Cushion 

Cushion (Bottom) 

Cushion (Middle) 

Protection cover 

Polyetylene bag 

Re- 

> Ue Me 

> x 

x 

Xe 

x 

oe 

*% 

DA 

w 

x 

a 

% 

w 

> HM Ye 

H25-0117-04 

H39-0101-05 

J02-0049-14 

J13-0402-05 

J21-2537-04 

J21-2538-03 

J29-0401-04 

J30-006 1-04 

J30-0503-04 

J32-0710-04 

J32-0711-04 

J32-0712-04 

J42-0038-04 

J59-0001-05 

J59-0002-05 

J61-0019-05 

KO1-0401-05 

K21-0267-04 

K21-0715-04 

K23-0270-04 

NO9-0256-05 

N10-2030-46 

N10-2040-46 

N10-3060-11 

N14-0020-04 

N14-0069-14 

N15-1030-46 

N15-1040-46 

N16-0038-46 

N16-0040-46 

N16-0060-14 

N19-0089-00 

N19-0603-04 

N30-4012-46 

N35-4006-11 

N87-3010-46 

N87-4012-46 

X42-1090-10 

X42-1110-10 

X42-1120-10 

X43-1280-10 

X54-1300-10 

E07-0351-05 

E19-0251-05 

J61-0014-05 

E12-0010-05 

E14-0801-05 

J42-0402-05 

Polyetylene bag 

Joint (plastics) x 4 

Foot x 6 

Fuse holder x 2 

PC board A x 2 

PC board B 

GND hard-ware 

Spacer (rubber) x 2 

Spacer (for foot) x 8 

Stud A (high voltage) 

Stud B (power source) 

Round boss x 2 

Bushing xX 2 

Grommet (carrying handle) x 2 

Plunger x 2 

Vinyl tie x 3 

Carring handle x 2 

Knob (small) METER 

Knob (large) x 3 

Knob LINEAR 

GND screw x 27 

Nut 

Nut (soket) x 8 

Nut (M6) (for GND) 

Butterfly nut (M6) (for GND) 

Cap nut 

Washer x 8 

Washer x 8 

Spring washer 

Spring washer x 20 

Spring washer (for GND) 

Washer (for GND) 

Nylon washer x 8 (for socket) 

Pan head screw x 4 

(for auxiliary foot) 

Binding screw x 12 (case, handle) 

Tapping screw x 4 (Terminal stand) 

Tapping screw X 2 (Foot) 

Power cord assembly with plug 

Control cable assy 

Coaxial cable ass’y 

Rectifier unit 

Meter unit 

Plug 3P 

AC plug 2P 

Free-up belt 

CONTROL CABLE ASS’Y (X42-1110-10) 

RCA type pin plug 1P 

US plug 

Cord bushing 

YH > & 

HO 

~  e 



SECTION 7. PARTS LIST 
COAXIAL CABLE ASS'’Y (X42-1120-10) — 

Parts No. Description arate 

+ 

Re- 

as E08-0117-08 | 05 | Mtypeplugx 2 ou 

RECTIFIER UNIT (X43-1280-10) entire pres 

R92-0610-05 Cement 

R92-0614-05 Cement 

R92-0606-05 Cement 

MISCELLANEOUS 
les Re- 

a Sasa ss Relay 

PAPE _|.CAPAcITORS: Saige | $59-1402-05 Timer relay (100V 140 sec.) 

CKASEZH103P | Ceramic 0.01uF +100%,—0%| | 
RESISTOR E23-0047-04 Lapping terminal 

Ri~14 | RCOSGF2H474J| Carbon 470kQ +5% 1/2W 

R15~17]| R92-0608-05 Cement 2.66MQ 1W 

RCO5GF2H473J| Carbon 47kQ +5% 1/2W ACCESSORIES (Supplied) 
ies Operating! manual (B50-2552-00) morn sees ccsecsecsente-seasesceess 1 copy 

2 wAG powericord (X4-2211090=10) Wee cescerc-cacceoesceesece rater ceeener 1 piece 

| p1~14 | vi1-0282-09 | diodevoss = = = | 3. Coaxial cable, 1.5 m, with M-typ connectors 

(KAD 914 OOOO) Goethe ania Be een, gate oe ote 1 piece 
ame GCOntrolncabley(XA2-dilil|O-110) maqssssessacsscreeeecasenes cere ane eneee 1 piece 

[£23-0047-04 | Lappingterminalx4 =| 5aopare fused! SA (FO5-11533-O5) rcsess-ceesaceses eeeesse- eos ese ares 2 pieces 

GH Foot: (JO2-O049-1 4) rate cua necoer cacepeccuete ans ofeteusceesnsectoscets 2 pieces 

7. Screws, 4 x 12 mm long (N30-4012-46) ..............cceeeeeees 2 pieces 

METER UNIT (X54-1300-10) lmePlateicap (FO2-0407-04 eee ee 2 pieces 
9. Parasitic suppressor coil, right hand (L39-0401-05)........... 1 piece 

<— Re- 10. Parasitic suppressor coil, left hand (L39-0402-05)............. 1 piece 

Ferme. | racic | beenton | 11. Screw, 3 x 6 mm long (N30-3006-46) ............:eeeceeeees 4 pieces 

i2eee PiaimwashenNii5-(O30-46)aencescs:eecrcecces ctnctseeacenecnenes 4 pieces 
CAPACITOR 

C1 CK45E2H103P | Ceramic 0.01 uF +100%,—0% 

C2,3 C91-0412-05 Ceramic 0.0047uF AC 500V 

SECTION 8. PACKING 

13. Spring washer (N16-0030-46) 4 pieces 

Cushion (Set) 
(H12-0418-04) 

Cushion (Bottom) 
(H12-0435-03) 

Carton case (Inside) [K] 

(HO1-2554-04) 

Carton case (Inside) [W] 
(HO1-2555-04) 

(H39-0101-05) Carton case (Outside) [K] 
| (HO3-1655-04) 

Operating manual Cushion (Middle) Carton case (Outside) [W] 
(B50-2552-00) (H12-0436-04) (HO3-1656-04) 

Adhesive tape | 
Cushion Adhesive tape 

(H12- 0429-04) 

Adhesive tape 

13 



SECTION 9. DISASSEMBLY AND ADJUSTMENT NOTES 
These are high voltage and large current handling circuits. 

Exercise the greatest care when working inside the unit. 

Carelessness could endanger your life. 

WARNING 

1) Disconnect the AC line cord before removing the covers. 

When the top cover is removed, the primary protection 

switch will disconnect AC input to the High voltage 

transformer. However, the low voltage transformer 

remains connected to the AC line. When the transmit- 

ting tube compartment cover is removed, the high 

voltage secondary supply will be grounded, but the elec- 

trolytic capacitors may remain charged. Use an in- 

sulated screw driver to verify they are fully discharged. 

Adjustments are» made with both safety interlocks 

bypassed, and lethal voltages are present at both sides 

of the cha-sis. Observe all standard safety procedures 

regarding high RF, AC and DC potentials. 

TUBE REPLACEMENT 

In addition to the preceeding warnings, please observe the 

following: 

NO 

CAUTION 

At no time should excessive force be applied to glass 

envelopes or ceramic sockets. Excessive strain on the pins 

may fracture the envelope. Check pin indexing before you 

attempt to insert tubes. Always handle the tube by its 

envelope, not by the plate cap. 



a ot -OAAN DA AAWHN = 

Description 

Indicating window A 

Indicating window B 

Blinding plate 

Cushion 

Panel ass‘y 

Dial plate A 

Dial plate B 

Knob 

Knob 

Knob 

Die-casting frame 

SECTION 10. DISASSEMBLY 

Parts No. 

BO8-2302-04 

BO8-9302-04 

F15-0610-03 

G13-0612-04 

A20-2317-02 

B20-0807-04 

B20-0808-04 

K21-0267-04 

K23-0270-04 

K21-0715-04 

Remarks 

PLATE 

LOAD, BAND 

METER 

LINEAR 

PLATE, LOAD, BAND 

Description 

Back spring 

Carrying handle 

Handle cover 

Control case 

Short stud A 

Shield plate 

Coution sticker 

Caution sticker (High voltage) 

Short stud B 

Case 

Bushing 

Fig. 5 Chassis and Front Panel 

Parts No. 

G09-0401-04 

KO1-0401-05 

A01-0717-03 

J32-0710-04 

J32-0711-04 

A01-0715-02 

J42-0038-04 

Remarks 

for High voltage 

for Power source 



SECTION 10. DISASSEMBLY 

Bottom plate -) 
oO 

tas, 
CY 

Ete ey) 

Foot (JO2-0049-14) 

—<s 

Cap nut (N14-0069-14) 

Model name plate 

(B40-2423-04) 
Fan cover 

Fig. 6 Subpanel 

Grounding screw 
(NO9-0256-05)z 

Potentiometer (RF VOLT) 

(RO3-3050-05) 

Rear panel 

GND screw 

(N31-6018-11) 

Fuse holder 

(J13-0402-05) 

Fuse (15A) 
(FO5-1533-05) 

Power source receptacle 

(E06-0351-05) 

Q Zz Potetiometer (ALC ADJ) 
: (RO3-3050-05) 

M type receptacle Butterfly nut 

(E04-0109-15) (N14-0020-04) a 
Pin jack 

(E13-0101-05) 

8P Terminal board [K type .... 1] : 
[W type .... 2] ae 

Fig. 7 Rear Panel 



SECTION 10. DISASSEMBLY 

Le ¢ Electrolytic capacitor cover 

1 
wa Electrolytic capacitor housing 

GND screw Z ‘ 
(NO9-0256-05) f 

Insulating plate 
(F20-0508-04) 

Electrolytic capacitor 

(C90-0803-05) 

Electrolytic capacitor box 

Fig. 8 Electrolytic Assembly 

Meter unit 

(X54-1300-10) 

GND screw 

(NO9-0256-05) 

Lamp Meter B 

(B30-0048-05) Sp (B3 1-0608-05) 

Terminal board 

(E20-1003-05) 

Meter A 

(B31-0607-05) 

PC board retainer B 

Micro switch fittings 

Microswitch 

(S50-2401-05) 

Meter retainer 

Fig. 9 Relay and Meter Mountings 
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SECTION 10. DISASSEMBLY 

Power Transformer: (Fig. 10) 

1) Remove the upper and lower cases. 

2) Remove the upper shielding plate. 

3) Loosen 2 upper screws of the electrolytic 

Capacitor assembly. 

4) Remove leads from the transformer. 

5) Remove 8 screws marked *. 

Filament Transformer: (Fig. 11) 

Power transformer 1) Remove the upper and lower cases. 
LO1-8026-0 Apts 

=) 2) Remove the upper shielding plate. 

3) Remove the meter unit mounting and 

disconnect leads CW, SSB and RL3. 

4) Remove heater transformer leads. 

GND screw 5) Remove 4 screws marked *. 
(NO9-0256-05) 

Diode 

(1S265) 
Heat radiating plate 

(FO2-0408-04) 

3P terminal plate 
(E20-0314-05) Lugs Ze Hy 

(E22-0207-05) | 

GND screw 

(NO9-0256-05) 

Fig. 10 Disassembly Power Transformer 
Filament transformer 

(LO1-8036-05) 

Shassis of filament transformer 

Fig. 11 Disassembly Filament Transformer 



SECTION 10. DISASSEMBLY 
Plate Variable Capacitor: 

(Fig. 12a) 

1) Remove the top cover and 

the cage cover. 

2) Remove screws marked * 

and the HV capacitor C34. 

PLATE VC 
(CO2-0007-05) 

Vernier mechanism 
retainer 

Coupling 

(BO9-0003-05) 

\ 
* or Vernier mechanism assembly 

(D40-0602-05) 

Fig. 12a Disassembly Plate Variable Capacitor 

Rectifying Unit: (Fig. 13) 
1) Remove the upper and lower 

cases. 

2) Remove tne cage cover. 

3) Remove the meter moun- 

ting. 

4) Remove the HV lead. 

5) Remove 3 screws marked 

we 

6) Rotate the assembly clock- 

wise and withdraw 

Power transformer 

Coupling Capacitor: 

1) Remove the top cover and 

the cage cover. 

2) Remove screws according to 

Fig. 12b. 

NOTE: 

Treat the coupling capacitor 

carefully. 

PLATE VC 
(CO2-0007-05) Capacitor 

(C91-0409-05) 

Capacitor 

Tank coil (C91-0408-05) 

(L34-0629-05) 

Fig. 12b Output Coupling Capacitor 

Microswitch stopper 

Unsoldering 

Electrolytic 
Capacitor cover 

* 

Fig. 13 Rectifying Unit 

19 



SECTION 11. LINE VOLTAGE CHANGE 
WARNING 

DISCONNECT THE AC INPUT POWER CABLE FROM THE TL-922 BEFORE 

PROCEEDING. 

There are two versions of the TL-922; A 240/120V line 

model and a 220/240V line model. The input voltage in 

either version can be changed either up or down as required, 

by changing the power transformer input links located in the 

duct on the rear panel. 

NOTE: 

The 240/120V version was set in the 120V position and the 

220/240V version in the 220V position. 

To change link positions, remove the access cover by the two 

black snap fasteners. Loosen the screws holding the shor- 

ting bars, a few turns only. (Do not loosen excessively as 

they could drop into the amp.) Draw each shorting bar up- 

ward for removal, and replace the bars for the operating 

voltage desired (Fig. 14). Be sure to tighten the screws from 

which the shorting bars were removed, besides securing the 

bars in their new positions. 

CAUTION: BE SURE TO TIGHTEN ALL LOOSENED SCREWS. 

Spare shorting bars are secured 
at terminals 3 and 4. 

240V setting 

b: 120V setting 

Fig. 14a 240/120V Version [K type] 

Input Voltage Terminal Boards 

20 

NOTE: 

Fuses need not be changed in current rating when the input 

voltage is changed. 

1) 240/120V Version 

This version has one input voltage terminal board, which 

was set to 120V at the factory. For 240V line, replace 

the short bars as illustrated. Spare shorting bars are 

secured at Terminals 3 and 4. 

220/240V Version 

This version has two input voltage terminal boards, 

which were set to 220V at the factory. For 240V line, 

replace the shorting bars as illustrated. 

2 

CAUTION: BE SURE TO TIGHTEN ALL LOOSENED SCREWS. 

Fig. 14b 220/240V Version [W type] 

Input Voltage Terminal Boards 



SECTION 12. TROUBLESHOOTING 
TROUBLE CHECK POSSIBLE DEFECT 

select ter- 

NG 
No AC power <r > Replace fuse F1 or F2 

NG ¢ Bars shorted 

minals ¢ Bar loose or missing 

OK 

NG 
<n Switch S1 

OK 

NG 
Disconnection 

No meter indication : IG NG e R5 or R6 on X54-1 300-01 

or trouble indication - D7 (UO5B) 

OK 

¢ Relay RL1 

NG ¢ Zener diode D2 defective 

(1S265) or failing 

¢ Transmitting tube V1 or V2 

Idle 

current indi- 
cation 

OK 

R.F. NS Detecting diode, D4 or R11, 
indication R12, VR2 or C6 

OK 

HV NG R15, R16, R17 or R18 0n 

indication 
X43-1280-10 

Meter switch 

Safety switches operating 

Rectifying diodes D1 ~ 14 

ANT coupling capacitor C34 

RL1 or RL2 

¢ T2 (low vol.) 

Diode D1 

Relay does not operate 

Final cannot be tuned 

Plate coil L4, L5 miswired 

or shorted 

¢ Incorrect load impedance 

(high SWR) 

Transmitting tube V1, V2 

RL2 

¢ Plate coil L4, L5 miswired 

¢ Output coaxial cable shorted 

¢ Coupling capacitor C34 

Tar ¢ ALC detecting diode D3 
o output ¢ ALC connecting cable 
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SECTION 13. ADJUSTMENTS 
d. Turn the POWER SW off and bypass the primary 

microswitch. Connect the meter leads and then 

turn the POWER SW on. Check the plate voltage. 

CW mode: Approx. 2.2kV 

Measuring Instruments 

1. Voltmeter 

¢ Input impedance..... more than 1MQ 

ra atelalelshur ence aucccasete.0 F.S. = 1.5 ~ 3500V AC, DC 
2. RE Dummy Load SSB mode: Approx. 3.1kV 

es limpedanCessnsateere 50 ~ 752 

<* 1OQOW or greater disapation 

3. Exciter : Dummy x Watt 

iat Meme TL-922 Mee Load 
¢ 100 ~ 120W output ; 1 kW 500 

(Example: TS-820D, S; TS-520D, S) Reflected 
4. Ohmmeter Power 

oP Rangeiceesee eae 1kQ ~ 500kQ 

5. In-line watt meter, 100W or greater and 1500W or 

greater element. 

Fig. 15 Equipment Connection 

@ BIAS Current Check 

1. Meauring Instrument 

a. Exciter (Ex.: TS-820S) 

b. RF Dummy Load 

@ Preparation 

WARNING: 

Lethal Voltages Present! 

afWBN = 

. Check for correct AC input voltage setting. (Fig. 14) 

. Remove the top and bottom covers (Fig. 5 and 6). 

. Defeat the HV interlock with a suitable insulator. 

B Continuity Test 

I. 

22, 

Measuring Instrument 

Ohmmeter 

Measuring Point 

a. Between V1, V2 plates and chassis: more than 

300kQ. 

b. Between TH1 and TH2 of the high voltage 

transformer: OQ (switch closed). 

@ Voltage Check 

il 

2. 
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Measuring Instrument 

Voltmeter 

Measuring Point 

WARNING: 

Lethal Voltages Present! 

a. Remove the top cover which will open the primary 

safety switch disconnecting T1. 

b. Connect AC power. 

WARNING: 

Avoid High Voltage Contacts! 

ec. Turn the POWER SW on and check the following 

voltages. 

Value to be 

Measured 

Pin No. 1 of V1 

Pin No. 1 of V2 

Pins of RL1 

and RL2 

10V AC +0.5V 
5V AC +0.25V 

Approximately 

120V DC 

Heater voltages 

Voltage between 
relay terminals 

2. Method 

Disconnect the power cable. a. Connect the exciter to the linear amplifier according 

. Check for two 15A fuses. to Fig. 15. 

b. Connect AC power and turn the POWER SW on. 

Check that the linear amplifier is controlled by the 

stand-by switch of the exciter. 

c. Check the Ip readings for: 

CW mode 100mA CW 

SSB mode 200mA SSB (nominal) 

d. Place the LINEAR SW in the OPERATE position. 

Adjust plate and loading, checking Ip for any indica- 

tion of self-oscillation. 

B Input Tuning Coil Adjustment - 

1. Measuring Instruments 

a. Exciter 

b. Wattmeter, 1OOW element 

c. RF dummy load 

2. Adjusting Method 

a. Connect equipment according to Fig. 15. 

b. Place the LINEAR SW in STBY. Set the exciter out- 

put to 8OW at 1.9 MHz. 

c. Set the linear amplifier in 1.9 MHz BAND and place 

the LINEAR SW in OPERATE. 

d. While transmitting, adjust the core of input tuning 

coil so that VSWR is minimum at 1.900 MHz. 

Repeat the procedure for the remaining frequen- 

cies: 

BAND FREQUENCY ADJUST 

1.9 MHz 1.900 MHz 

3.5 MHz 3.750 MHz 

7.150 MHz 

14.175 MHz 

21.225 MHz 

28.800 MHz 

7.0 MHz 

14.0 MHz 

21.0 MHz 

28.0 MHz 



SECTION 13. ADJUSTMENTS 
Bottom View 

Fig. 16 Coil Locations 

@ RF Meter Adjustment 

if 

J, 

Measuring Instruments 

Same as Section 5. 

Method 

a. Interconnect according to Fig. 15. 

b. Set the exciter and the linear amplifier to 14 MHz 

BAND and adjust for maximum output power. 

c. Place the METER SWITCH in the RF position and 

set the RF VOLT pot on the rear panel to indicate 

“7”. Check this value at every band. 

NOTE: 

This value will be obtained when the RF dummy 

load is 502 impedance. When the impedance is 

75Q, the indicated value will be slightly higher but 

should be less than “10”. 

@ ALC Voltage Adjustment 

ile 

7 

Measuring Instruments 

Same as Section 5. 

Method 

a. Interconnect according to Fig. 15. 

b. Set the exciter and the linear amplifier to 14 MHz 

BAND and adjust for maximum output power. 

c. With 80W excitation, check for — 10V or less at the 

ALC output terminal with the ALC pot on the rear 

panel at MAX. 

d. Set the exciter output to maximum and adjust the 

ALC pot for 500W output. 

@ Fan Motor Delay Stop Circuit Check 

il Measuring Instruments 

No instrument is needed. 

. Checking Method 

After two minutes of power on at STBY, switch power off 

and verify a 2 minute delay for fan shut-off, +30 

seconds. (At the room temperature of 25°C). In the 

case of the room temperature of — 10°C ~ +40°C, the 

delay time lies in 90 sec ~ 190 sec. 
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SECTION 14. REFERENCE DATA (EXAMPLE) 
Sprious Radiation (Harmonies) Sprious Radiation (Harmonies) 

1.9 MHz 3.75 MHz 

B.W 10 kHz _S.T. 0.1 sec/div B.W.10kHz_ S.T. 0.1 sec/div 
S.W 1 MH2/div 

S.W 5 MHz/div 
6 dB/Oct 6 dB/Oct 
(EXAMPLE) 

Second harmonics 

Nominal value: 38 dB 

Correcting value: 6 dB 

Therefore 

Real value: 44 dB 

Third harmonics 

Real value: 47 dB 

Force harmonics 

Real value: 50 dB 

Sprious Radiation (Harmonies) Sprious Radiation (Harmonies) 

. i chasse asia 

: : REE EEE 

} i Meee ++ 

eee Be Ss SS ee ey 

14.175 MHz 
B.W10kHz_ S.T. 0.1 sec/div B.W10kHz_ S.T.0.1 sec/div 

S.W 5 MHz2/div S.W 5 MHz/div 
6 dB/Oct 6 dB/Oct 
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SECTION 14. REFERENCE DATA (EXAMPLE) 
Sprious Radiation (Harmonies) 

21.225 MHz 

S.T 0.1 sec/div 

S.W 10 MH2z/div 

B.W 10 kHz 

6 dB/Oct 

20 

40 

“i 

IMD Products. 

TS-820 only 14.175 MHz 

2 tone Output 5.0W 

B.W 0.03 kHz 

S.T 2 sec/div 

S.W 1 kH2z/div 

Sprious Radiation (Harmonies) 

28.8 MHz 

S.T 0.1 sec/div 

S.W 10 MHz/div 

B.W 10 kHz 

6 dB/Oct 

IMD Products 

TS-820 + TL-922 14.175 MHz 

2 tone Output 320W 

B.W 0.03 kHz 

S.T 2 sec/div 

S.W 1 kHz/div 
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OUTPUT POWER IN WATTS Ip. Ig [mA] IAC [A] 

OUTPUT POWER IN WATTS Ip. Ig [mA] IAC [A] 
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SECTION 14. REFERENCE DATA (EXAMPLE) 
OUTPUT VS INPUT 

ALC: OFF (After setting to 60OW at 14.175 MHz) SIGNAL FREQ.:; 1.9 MHz 
LINE: AC 240V DUMMY LOAD IMP.: 502 
MODE: SSB 

EXCITER: TS-820 

= 
roy 

a 
Es 
iS} 
a) 

< 

= 
(3 
> 
= 

5 10 100 1000 

EXCITER INPUT LEVEL IN WATTS 

OUTPUT VS INPUT 

ALC: OFF (After setting to 600W at 14.175 MHz) SIGNAL FREQ,: 28.8 MHz 
LINE: AC 240V DUMMY LOAD IMP.: 502 
MODE: SSB 

EXCITER: TS-820 

> 

S 
el 
Sy 
ro) 
oe 

< 

> 
x 
> 
x 

5 10 100 1000 
EXCITER INPUT LEVEL IN WATTS 

OUTPUT POWER IN WATTS Ip. Ig [mA] IAC [A] 

OUTPUT VS INPUT 

ALC: OFF (After setting to GOOW at 14.175 MHz) SIGNAL FREQ.: 14.175 MHz 
LINE: AC 240V 

MODE: SSB 

EXCITER: TS-820 

DUMMY LOAD IMP.: 500 

HV [kV] ALC [x (—10)V} 

EXCITER INPUT LEVEL IN WATTS 
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OUTPUT POWER IN WATTS Ip. Ig [mA] IAC [A] 

OUTPUT POWER IN WATTS Ip. Ig [mA] IAC [A] 

SECTION 14. REFERENCE DATA (EXAMPLE) 

OUTPUT VS INPUT 

ALC: OFF (After setting to 600W at 14.175 MHz) SIGNAL FREQ.: 1.9 MHz 

LINE: AC 240V DUMMY LOAD IMP.: 502 

MODE: SSB 

EXCITER: TS-820 

5 10 100 

EXCITER INPUT LEVEL IN WATTS 

OUTPUT VS INPUT 

ALC: OFF (After setting to 600W at 14.175 MHz) SIGNAL FREQ.; 28.8 MHz 

LINE: AC 240V DUMMY LOAD IMP.: 502 

MODE: SSB 

EXCITER: TS-820 

1000 

5 10 100 

EXCITER INPUT LEVEL IN WATTS 

1000 

HV [kV] ALC [x (—10)V) 

HV [kV] ALC [x (—10)V] 

1000 art 
frecal T 

OUTPUT POWER IN WATTS Ip. Ig [mA] IAC [A] 

OUTPUT VS INPUT 

ALC: OFF (After setting to GOOW at 14.175 MHz) SIGNAL FREQ.: 14.175 MHz 

LINE: AC 240V DUMMY LOAD IMP.: 500 

MODE; SSB 

EXCITER: TS-820 

5 10 100 1000 

EXCITER INPUT LEVEL IN WATTS 

HV [kV] ALC [x (—10)V] 
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SECTION 15. SCHEMATIC DIAGRAM 
Modification for W Type 

173 X54-1300-10 
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SECTION 1. IMPORTANT NOTICE 
The following explicit definitions apply in this manual. 

Be sure to read these definitions: 

NOT Everett ot cone. inconvenience only — no damage or personal injury. 

CAUTION Sie ncuncdesnccseen see equipment damage may occur, but not personal injury. 

WARNING ................0........ personal injury may occur — do not disregard. 

WARNING 

LETHAL VOLTAGES PRESENT 

Observe all standard safety procedures regarding high RF, AC and DC potentials. 

SECTION 2.1 TECHNICAL SPECIFICATIONS 
Transmit Frequency Range........................... 160 m through 10 m amateur bands 

Excitation Energy Required .......................... 8OW nominal, 120W maximum 

Mode and Duty Cycle Seen cA eee eee ice SSB, continuous for 30 minutes 

CW and RTTY, key-down continuous for 10 minutes 

Rated, Plate: Inputs vce cee canc heen oreo 2 KW P.E.P. SSB 1 KW CW, RTTY 

Plate Voltage (at No signal) .......................... 3.1 KV DC-SSB, 2.2 KV — CW, RTTY 

Circuit: Type meres re scsi ace ee Class AB2 grounded grid linear amplifier 

3rd Order Intermodulation Distortion ........... Below —30 dB 

Input Impedance .........................0. cece cece eee 50Q, unbalanced at better than 1.5 SWR 

Output Impedance ............0..... cece 50 to 7502, unbalanced 

Cooling errs era cc heen one crete sane aes Forced Air 

Interlock Safety Features ...........0..00.20...... Primary high voltage circuit cut-off 

Secondary high-voltage circuit grounding 

mhermal Protector 3. eee ee ee Locks out transmit relays if power transformers overheat _ 

Fan Motor Delay Stop Time.......................... 140 + 30 seconds (on room temperature) 

1 oN Eich pac geg SORE Ct tits eMC NT: Snes eer etree are Negative going, adjustable threshold — 8V DC maximum output (typical) 

Power Tubes Used ....................0..0..0.c0cccceeees Eimac 3-500Z, two pieces 

SOMICONAUCTOIS ss. «i555 cecrisn Acoswewasnasins sejowioee vaciene Diodes, 18 peices 

Zener diode, 1 piece 

Power Requirements ........................0000..0000- 120V, 5A; 220/240V, 14A; 50/60 Hz; for maximum SSB input 

Cables Supplied ...........0.00..0......ccceeee ee, Power cable with 2-pin grounding plug, 2 m long 

Signal cable (coaxial) with M-type connector, 1.5 m 

Control cable, 1.5m 

Dimensions ....................: Sr ie eR RE 390 mm (15-3/8") x 190 mm (7-1/2") x 407 mm (16”") 

Values in parenthesis include protrusions 

Weight ae eee et ee oy Lene es Net 31 kg (68 Ibs.) 

Shipping 38 kg (83 Ibs.) 



SECTION 2.2 TUBE SPECIFICATIONS 
Filament 

VOltag Cis cco be daca atcaticctdtn crea ane ee Re oe 5.0V 

GUIFERT SA iis ie aetna ek OME ae cere eee ee 14.2A 

Direct Interelectrode Capacitances (grounded grid)? 

PADUT scores 8 Aaetcee eee ee eee eee 8.3pF 

QUTDUT ass, cote eheeteee erent aase oe eee Ce Cee eee 4.7pF 

Reedbacktrss. #icn.c a aasgecccon ct sacs Seer nae eer 0.07pF 

Frequency of Maximum Rating 

GW 5 otheenicewobar nan de aateacn plone lou cbe Gere vee nate OE 110 MHz 

O©penatinguRosition messes Vertical, base down or up 

Maximum Operating Temperature 

Plate. Sealin.cAsakcmpeebaseantnie te haus eee eee ee DIBTAC 

BaSer SCalS sateen ected Beene teenies oie oa oe a Ree 200°C 

Goolinguheraayr ceo) ocean ee: Radiation and forced air 

BaSCitircd elon uate epe mene Retin eee REL aa 5 Pin Special 

Maximum Ratings 

DIGlElateaVoltage Peer nc tare ere ee 4000 Volts 

BDCsPlate. Guncentaeer se ecco ree eee ee 0.35 Ampere 

ed kstdes | DY evel {Point -cenaacusoach conseadansdatsecososadedanaéo- 500 Watts 

GridsDissipation sew aeeae see eee eee ee ee are 20 Watts 

<3-500Z External View > 

(tube basing) 

SECTION 3. FEATURES 
1. Class AB2, grounded grid linear amplifier using two 

high-performance Eimac 3-500Z power tubes. Covers 

all bands 160 m through 10 m for SSB, CW and RTTY 

modes of operation. 

2. Highly reliable, it is designed to provide stable, high RF 

Output power for extended periods of continuous use. 

3. Low intermodulation distortion through the use of 

negative R.F. feedback (unique to Trio-Kenwood linear 

design). 

4. Quick Turn-on. Warv-up is not necessary. The 3-500Z 

tubes are fast heating. 

5. Double safety systems, comprised of interlocking 

switches. One interrupts the high voltage primary circuit 

while the second directly grounds the secondary high 

voltage circuit. Bleeder resistors are provided for dis- 

charging the high voltage capacitors and “DANGER” 

warnings are posted at high voltage positions. Please 

observe all warnings, they are for your protection. 

6. Fan motor delay stop circuit comprised of a thermal 

delay relay will hold the cooling fan on for 140 seconds 

(TYP) after power is removed from the unit and will 

measurably extend tube life. 

7. Mode switch for efficient linear operation selects 

between SSB mode for maximum PEP output with good 

linearity, and CW Mode for low power consumption and 

heat generation during extended periods of operation. 

8. Linear amplification control switch allows straight- 

through operation without shutting off the unit. 

9. Variable threshold will accommodate exciters 8OW to 
120W (nominal) by varying the ALC threshold level. 
This prevents overdriving the final power tubes and 

limits the amplifier to its linear range, guaranteeing low 

distortion at maximum power. 

10. Two panel meters: one meter always indicates the (Ip) 

plate current; the second selectively reads (Ig) grid 

current, (Rf) relative output, or (Hv) high voltage. 

11. Rigid mechanical structure: The die-cast side panels 
effectively support the weight of the amplifier against 
shocks and jarring during transportation. Recessed side 
panel handles are provided so the amplifier can be easily 

Carried. 

12. Vernier plate tuning dial facilitates easy tuning, par- 

ticularly for the higher bands. 

13. Neat, contemporary appearance. Mechanical arrange- 
ment and advanced design match the TS-820 and the 

TS-520 Series transceivers. 

14. Power source selecting: Power source can be selected 

in two sources (120V «> 240V). 



SECTION 4. CIRCUIT DESCRIPTION 
1. The TL-922 is a grounded grid class AB2 amplifier con- 

sisting of two Eimac Hi-mu, zero bias triodes, 3-500Z, 

providing the following features: 

1) Low IMD (intermodulation distortion) through 

negative RF feedback. 

2) The grounded grid circuit does not require 

neutralization. 

3) Due to its low input impedance, no cathode-swam- 

ping resistors are required. 

4) High stability at any frequency. 

5) Excitation energy is added to the RF output and is 

not lost. 

Figure 1 shows a circuit diagram of the Linear Power 

Amplifier. 

The input matching circuit, comprised of L9 through 

L14, Cin-1, and Cin-2, matches the exciter impedance 

with the input circuit impedance to efficiently feed ex- 

citer energy into the power tubes. The tubes are heated 

by the center tapped filament transformer T2 requiring 

Current only half the usual, preventing voltage drop due 

to wire resistance. 

The choke coils L20 and L3 high frequency isolate the 

filaments from the filament transformer. The bias 

voltage, which determines the operating point of the 

tubes is produced across zener diode D2. This diode 

Carries the full current of the tubes excepting filaments. 

The grids are DC grounded through L7 and L8 and 

high-frequency grounded by C28 through C33. 

The mw network, comprised of VC1, L4, L5 and VC2, 

matches the plate impedance to the antenna. The tubes 

are cut off to stand by through a positive voltage of ap- 

proximately 100V applied to the filament circuit. 

. Power Supply 

The plate high voltage is supplied from avoltage doubl- 

ing rectifier comprised of a large-capacity, small-sized 

transformer 11, fourteen high-voltage rectifier diodes 

rated 800 PIV and eight 200uF electrolytic capacitors 

rated 550V surge. To improve reliability, the diodes are 

P.C.B. mounted and the electrolytic capacitors are held 

by plastic spacers. Filament voltage, relay energizing 

voltage (in common with the tube cut-off bias voltage), 

and pilot lamp voltage are supplied from transformer 

T2. Each primary of the power transformers T1 and T2 

has two windings, each of which is fused. Note that 

fuses are not changed when the input line voltage has 

been changed. 

C34 L4 L5 ANT 

Exciter 

Fig. 1 Linear Power Amplifier and Mode Switching Circuit 



SECTION 4. CIRCUIT DESCRIPTION 
3. Fan Motor Delay Stop Circuit R7 1.5kQ 

The cooling fan is held on for approximately 2 minutes © 

to cool the power tubes after the POWER switch is turn- 

ed off. This is accomplished by the fan motor delay stop 

Circuit comprised of a bimetal thermal relay. 

Figure 2 is a schematic diagram illustrating the circuit. Plate 

_When the POWER switch is at OFF, both the relay RL1 voltage 

and the thermal relay DL1 are not activated and the fan 

is off. By turning the POWER switch to ON, RL1 is ac- 

tivated, starting the fan. At the same time, voltage is 

applied to DL1 generating heat, which makes the con- 

tact DL1-1 close in approximately 60 seconds. By tur- 

ning the POWER switch to OFF, RL1 is deenergized, 

returning contacts RL1-1 and RL1-2 to their home 

positions. But, the fan continues operating as the ther- 

mal relay contact DL1-1 is still closed. DL1-1 opens 

after approximately 140 seconds thereby stopping the 7 

fan. Fig. 3 Meter Drive Circuit 

Plate current: 

Grid current 

Meter Unit (X54-1300-10) 

5. Spark Suppressor 

The TL-922 contains an oversized relay for conservative 

operation and its action is slower than smaller relays. 

The TL-922 is momentarily run leaving the antenna cir- 

Cuit open in such operations as VOX. This leads to high 

Q at the output circuit which would cause excessive 

voltage at the plate tuning capacitor. This could arc the 

Capacitor. To prevent this, a discharge gap device is in- 

stalled at the antenna relay terminals to dissipate any 

unusually high voltage. During relay changeover, you 

might sometimes hear arcing from the discharge gap. 

This is not a failure and should be considered normal. 

RL1-1, 1-2 

6. Mode Selecting Circuit 

Zener diode D2 connected to the filament return circuit 

AC 100V 1. 120/240V switching biases the cathode positive during transmission (makes 

@® Connect AC1 and AC2 at 120V. the grid negative to the cathode). Thus, the grid is bias- 

2. 220/240V switching ed without floating it. Bias voltage is low to achieve low 
t VV. , : : ate 

CONCISE CAE! in ES SAY distortion. Plate voltage is 2.2kV, idling current 100mA 

in’ CW mode and 3.1kV at approximately 200mA in SSB Fig. 2 Fan Motor Delay Stop Circuit a a 
mode. Therefore, plate dissipation power always ex- 

ceeds 200W. 

4. Meter Drive Circuit In SSB mode, the zener diode is shorted by S3 lowering 

The power tube Ip (plate current) and Ig (grid current) distortion (See Fig. 1). 

can be read on individual meters. Figure 3 is the meter 

drive circuit. Ip (plate current) is measured through 

shunt resistor R6 (122), and deflects the Ip meter through S 

R7 (1.5kQ) which adjusts meter sensitivity. Similarly, Ig 

(grid current) is measured on the Multimeter. Additional 

to lg, the Multimeter can selectively read relative RF out- 

put (which is a rectified RF signal), and Hv (plate 

voltage). Precise plate voltage reading is obtained 

through three serial voltage dividing resistors of 5% 

tolerance. 

SB 

CW 

MODE (SSB +> CW) is switched by switching the se- 

cond tap of the high voltage transformer. 



SECTION 4. CIRCUIT DESCRIPTION 
7. High Voltage Transformer Protection. 

If the temperature of T1 rises over 145°C, the 

transformer protection thermostat locks the transmit 

relay in STBY. If protection has occured, it has likely 

been caused by a continuous run exceeding the rated 

capacity of the amplifier. Leave the POWER switch 

“ON” to allow forced air cooling. While cooling, the ex- 

citer will operate straight through. (Fig. 4) 

T1 
120 1200 

RED 

GRN 

| 
| 

| 

| 

are BLK | 
| 

| 

I 

| 

Exciter 

S4 LINEAR Sw 

8. High Voltage Primary and Secondary Safety Circuits 

When the top cover is opened, the high voltage 

transformer primary is switched off by S2. Power supply 

Capacitors will discharge in 20 ~ 30 seconds. When 

the transmitting tube age is opened, the interlock 

grounds the B+ supply, discharging the power supply 

Capacitors directly. 

+B 

a a 

Fig. 4 Transformer Thermal Protection Circuit 



SECTION 5. VIEWS 
EXTERNAL VIEW 

Meter (A) Indicating window (A) Dial plate (A) Dial plate (B) 
(B31-0607-05) (BO8-2302-04) (B20-0807-04). (B20-0808-04) 

Meter (B) Indicating window Knob 

(B31-0608-05) (B) (K21-0715-04) 
(BO8-9302-04) 

See-Saw switch Knob 

(S36-2401-05) (K23-0270-04) 
Die casting frame Knob Panel Foot 

(A13-0605-05) (K21-0267-04) (A23-2314-02) (JO2-0049-14) 

Rear panel Fan Fan cover Cover VR2 RF VOLT 
(D19-0401-05) (FO7-0811-03) (FO7-0815-04) (RO3-3050-05) 

CAUTION 

Wheo never Crxnemp the cower primary 

voltage, unplug the j:ower cord from the 
wall outlet. 

120V OPERATION Uisamecne ruse) 

r 9° = Pitre ASS ese 

ZAOV OPERATION cis Ament: use» 
festectto 
|o 0000 5 9| 

u 2 3 é Ss 6 z 8 

Sn | 

¢ 338 
RF INPUT RF OUTPUT FUSE 

1p pin jack M type receptacle Fuse holder 
(E13-0101-05) (E04-0109-15) (J13-0402-05) 

VR1 ALC ADJ Butterfly nut Power source receptacle 

(RO3-3050-05) (N14-0020-04) (EO06-0351-05) 



vV INTERNAL VIEW 

Micro-switch 

(S50-2401-05) 

Breaking spring 

(GO2-0503-04) 

C25 (C91-0409-05). 

VC1 (CO2-0007-05) 

VC2 (CO2-0008-05) 

Tank coil (B) 

(L34-0629-05) 

Band switch (B) 

(SO1-2407-05) 

C43 (C91-0406-05) 

C44 (C91-0407-05) 

Diode 1S265 

SECTION 5. VIEWS 

Meter unit 

(X54-1300-10) 
Power transformer 

(LO1-8026-05) 
Electrolytic capacitor cover 

(FO7-0812-04) 

C34 (C91-0408-05) 

PC1 (L39-0401-05) 

C69, 70 (C91-0410-05) 

Band switch (A) 

(SO1-2406-05) 

Filament transformer 

(LO1-8036-05) 

tank coil (A) 

(L34-0628-05) 

Electrolytic capacitor box 

PC2 (L39-0402-05) 

Tube 3-500Z 

Plate cap 

(FO2-0407-04) 

Tube socket 

(E01-0001-05) 

Choke coil 

(L33-0613-05) 

Power tranfsormer 

(LO1-8026-05) 



SECTION 6. PRINTED CIRCUIT BOARDS 
Vv Rectifier Unit (X43-1280-10) 
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SECTION 7. PARTS LIST 
NOTE: 

Resistors except the special type (example: cement, metal film, 

etc.) are not detailed in PARTS LIST. With regard to the value, 

refer to the schematic diagram or the PC board illustration. 

Resistors not detailed are carbon type (1/4 or 1/8W). You should 

give an order for the carbon resistors according to the ways 

described as follows: 

A carbon resistor’s part number is; example RD14BY 2E 222J. 

1. Kinds of the carbon resistor 

ao 

RD14BY RD14CY 

2. Wattage 

1/4W = 2E 

1/8W > 2B 

3. Resistance value 

Sa 
a 
Q eY @ — means 22 x 10? = 22002 (2.2kQ) 

Significant figure Multiplier 

Ecample: 

221 > 2200 

222 — 2.2k2 

223 > 22k2 

224 — 220k2 

225 > 2.2MQ 

4. Torelance 

J = +5% (Gold color) 

K = +10% (Silver color) 

GENERAL 

ty: New parts [K]: USA, [W]: Europe 

CAPACITOR 

C90-0300-05 Ceramic 470pF AC150V 

CEO2W2C330 Electrolytic 33yuF 160WV 

CK45D2H472M | Ceramic 4700pF +20% 

C5,6 CK45D1H223M | Ceramic 0.011nF +20% 

C7~14 | CK45E2H103P _ | Ceramic 0.01 uF + 100%, —0% 

C15~22] C90-0803-05 Electrolytic 200uF 500WV x 

C23,24 | CK45E2H103P | Ceramic 0.01inF +100%,—0% 

C25 C90-0409-05 HV Capacitor 2000pF  -15kV 

C26 CEO4W1C101 Electrolytic 100yF 16WV 

C27 CK45E2H103P | Ceramic 0.01 uF + 100%, —O0% 

C28~33| CM93D2H221J | Mica 220pF +5% 

C34 C91-0408-05 HV Capacitor 2000pF  15kV be 

C35 CC45SL1H100D | Ceramic 10pF +0.5pF 

C36~39]| CK45E2H103P_ | Ceramic 0.01 uF + 100%,—0% 

C40 CC45SL2H150J | Ceramic 15pF +5% 

C41 CC45SL2H470J | Ceramic 47pF +5% 

C42 CK45E2H103P | Ceramic 0.01pF +100%,—0% 

C43 C91-0406-05 HV Capacitor 100pF 7.5kV Dg 

C44 C91-0407-05 HV Capacitor 200pF 7.5kV Xx 

C45 C91-0413-05 HV Capacitor 47pF 3.15kV 

Missing Number 

CM93D2H561J | Mica 560pF +5% 

CM93D2H102J | Mica 1000pF +5% 

CM93D2H561J | Mica 560pF +5% 

C51~53} CM93D2H331J | Mica 330pF +5% 

C54 

C55 

C56,57 

C58 

C59 

C60 

C61~65 

C66 

C67,68 

C69,70 

C71~74 

C75,76 

C77 

C78 

L15~17 

CM93D2H471J5 

CM93D2H101J 

CM93D2H221J5 

CM93D2H121J 

CM93D2H221J 

CM93D2H121J 

CK45E2H103P 

C91-0412-05 

Missing Number 

C91-0410-05 

Missing Number 

CK45E2H103P 

CC45SL2H220J 

CK45E2H103P 

RCO5GF2HOOOJ 

RS 14AB3A683J 

RS14AB3Y473J 

V11-0285-05 

V11-3161-76 

V11-0370-05 

V11-0051-05 

V11-0270-05 

Ss 

Description 

Mica 

Mica 

Mica 

Mica 

Mica 

Mica 

Ceramic 

Ceramic 

470pF 

100pF 

220pF 

120pF 

220pF 

120pF 

0.01 uF 

4700pF 

+5% 

+5% 

+5% 

+5% 

+5% 

+5% 

+ 100%, —0% 

AC500V 

HV Capacitor 500pF 3kV 

Ceramic 0% 

Ceramic 

Ceramic 

0.01 uF 

22pF 

0.01 uF 

+ 100%, — 

+5% 

+ 100%,—0% 

RESISTOR 

Carbon OCO00n* +5% 

*Refer to schematic diagram. 

Metal film 68k +5% 

Metal film  47kQ +5% 

1/2W 

1W 

7W 

EMICONDUCTOR 

Diode VO6E 

Zener diode 1S265 

Diode 1$1587 

Diode 1N60 

Diode UO5B 

POTENTIOMETER/VC 

RO3-3050-05 

C02-0007-05 

C02-0008-05 

$36-2401-05 

$50-2401-05 

$36-2401-05 

$01-1042-05 

$01-1017-05 

S01-2407-05 

$01-2406-05 

$51-2403-05 

$51-2402-05 

L33-0610-05 

L33-0609-05 

L33-0612-05 

L34-0629-05 

L34-0628-05 

L33-0259-05 

L34-0630-05 

L34-0631-05 

L34-0632-05 

L34-0633-05 

L34-0634-05 

L34-0635-05 

L34-0637-05 

L33-0611-05 

L34-0637-05 

L33-0613-05 

LO1-8026-05 

LO1-8036-05 

10kQ (B) Potentiometer 

Variable capacitor (plate) 

154pF AC 4kV a minute 

Variable capacitor (load) 1920pF 

(1150pF+770pF) DC 1kV a minute 

SWITCH/RELAY 

See-saw switch 

Micro switch 

See-saw switch 

Rotary switch STBY 

Rotary switch meter 

Band switch B 

Band switch A 

Relay 

Relay 

Choke coil 160uH PLATE 

Choke coil 124H 

Choke coil 22H Filament 

Tank coil B 14~28 MHz 

Tank coil A 1.9~7 MHz 

Choke coil 470uH (Safety) 

Input tuning coil A 1.9 MHz 

Input tuning coil B 3.5 MHz 

Input tuning coil C 7MHz 

Input tuning coil D 14 MHz 

Input tuning coil E21 MHz 

Input tuning coil F 28 MHz 

Beads (Ferrite) 

Choke coil 1 mH 

Beads (Ferrite) 

Choke coil 80uH 

Power transformer 

Filament transformer 

COIL/TRANSFORMER 

HM MM he HM i Me ob 

i 

11 



L39-0401-05 

L39-0402-05 

A01-0715-05 

A01-0717-03 

A20-2314-02 

A20-2316-02 

BO8-2302-04 

BO8-9302-04 

BO9-0003-05 

B10-0609-03 

B20-0807-04 

B20-0808-04 

B30-0048-05 

B31-0607-05 

B31-0608-05 

B40-2423-04 

B46-0058-00 

B50-2552-00 

D19-0401-05 

D40-0602-05 

E01-0001-05 

E04-0109-15 

EQ6-0351-05 

E13-0101-05 

‘E20-0314-05 

E20-0512-05 

E20-0881-05 

E20- 1003-05 

E22-0207-05 

E23-0014-04 

E23-0402-05 

E23-0403-05 

E23-0404-05 

E23-0406-04 

E29-0402-04 

FO2-0407-04 

FO2-0408-04 

FO5-1533-05 

F15-1610-03 

F15-0614-04 

F20-0507-02 

F20-0508-04 

F29-0014-05 

G02-0503-04 

GO3-0401-04 

G13-0612-04 

HO1-2554-04 

HO1-2555-04 

HO3-1655-04 

HO3-1656-04 

H12-0418-04 

H12-0429-04 

H12-0435-03 

H12-0436-04 

H20-1403-03 

H25-0106-04 

SECTION 7. PARTS LIST 

Parastic suppressor 

(clockwise winding) 

Parastic suppressor 

(counterclockwise winding) 

MISCELLANEOUS 

Surge absorber DSA-301LS 

Case 

Control case 

Panel 

Panel assembly 

Indicating window A (red) 

Indicating window B (white) 

Coupling x 2 

Front glass 

Dial plate A 8¢ 

Dial plate B x 2 6¢ 

Lamp x 6 8V 50 mA 

Meter A HV, IG, RF 

Meter B Ip 

Model name plate 

Warranty card 

Operating manual 

Fan 

Vernier mechanism assembly 

Tube socket 5P x 2 

M type receptacle x 2 

Power source receptacle 3p 

Pin jack 1P x 2 

Terminal strip 3P 

Terminal strip 5P x 3 

Terminal strip 8P [K: 1] [W: 2] 

Terminal strip 10P 

Lug 

Acme terminal x 2 

Straight through time terminal 

Joint terminal 

Press-fit terminal x 23 

Lugs x 4 

Shorted terminal 

Plate cap x 2 

Heat radiator 

Fuse 15Ax4 

Shading plate 

Switch mask 

Separating plate 

Insulating plate 

Insulating washer x 4 

Breaking spring 

Back spring x 2 

Cushion x 2 

Carton case (inside) [K] 

Carton case (inside) [W] 

Carton case (outside) [K] 

Carton case (outside) [W] 

Cushion (Set) 

Cushion 

Cushion (Bottom) 

Cushion (Middle) 

Protection cover 

Polyetylene bag 

Xe x eM Me MM OR 

eM Me Me Me Me Me 

H25-0117-04 

H39-0101-05 

J02-0049-14 

J13-0402-05 

J21-2537-04 

J21-2538-03 

J29-0401-04 

J30-006 1-04 

J30-0503-04 

J32-0710-04 

J32-0711-04 

J32-0712-04 

J42-0038-04 

J59-0001-05 

J59-0002-05 

J61-0019-05 

KO1-0401-05 

K21-0267-04 

K21-0715-04 

K23-0270-04 

NO9-0256-05 

N10-2030-46 

N10-2040-46 

N10-3060-11 

N14-0020-04 

N14-0069-14 

N15-1030-46 

N15-1040-46 

N16-0038-46 

N16-0040-46 

N16-0060-14 

N19-0089-00 

N19-0603-04 

N30-4012-46 

N35-4006-11 

N87-3010-46 

N87-4012-46 

X42-1090-10 

X42-1110-10 

X42-1120-10 

X43-1280-10 

X54-1300-10 

Description 

Polyetylene bag 

Joint (plastics) x 4 

Foot x 6 

Fuse holder x 2 

PC board A x 2 

PC board B 

GND hard-ware 

Spacer (rubber) x 2 

Spacer (for foot) x 8 

Stud A (high voltage) 

Stud B (power source) 

Round boss x 2 

Bushing x 2 

Grommet (carrying handle) x 2 

Plunger x 2 

Vinyl tie x 3 

Carring handle x 2 

Knob (small) METER 

Knob (large) x 3 

Knob LINEAR 

GND screw x 27 

Nut 

Nut (soket) x 8 

Nut (M6) (for GND) 

Butterfly nut (M6) (for GND) 

Cap nut 

Washer x 8 

Washer x 8 

Spring washer 

Spring washer x 20 

Spring washer (for GND) 

Washer (for GND) 

Nylon washer x 8 (for socket) 

Pan head screw x 4 

(for auxiliary foot) 

Binding screw x 12 (case, handle) 

Tapping screw X 4 (Terminal stand) 

Tapping screw X 2 (Foot) 

Power cord assembly with plug 

Control cable ass‘y 

Coaxial cable ass’y 

Rectifier unit 

Meter unit 

POWER CORD ASS’Y (X42-1100-00) 

E07-0351-05 

E19-0251-05 

J61-0014-05 

CONTROL CABLE ASS’Y (X42-1110-10) 

E12-0010-05 

E14-0801-05 

J42-0402-05 

Description 

Plug 3P 

AC plug 2P 

Free-up belt 

RCA type pin plug 1P 

US plug 

Cord bushing 

Xe XX 

> Mb Mb 



SECTION 7. PARTS LIST 
COAXIAL CABLE ASS'’Y (X42-1120-10) 

fave | ramen | scent | 
en E05-0117-05 _| M type plug x 2 ee 

RECTIFIER UNIT (X43-1280-10) 

ae Re- 

CAPACITOR 

Ci~15 | CK45E2H103P | Ceramic 0.01 uF +100%,—0%] | 

RESISTOR 

RCO5GF2H474J| Carbon 470kQ +5% 1/2W 

R15~17] R92-0608-05 Cement 2.66MQ 1W 

RCO5GF2H473J| Carbon 47kQ +5% 1/2W 

SEMICONDUCTOR 

V11-0282-09 | Diode VO8J 

MISCELLANEOUS 

(aes | E23-0047-04 Lapping terminal x 4 es | 

METER UNIT (X54-1300-10) 

ve Re- 

CAPACITOR 

CK45E2H103P 

C91-0412-05 

Ceramic 

Ceramic 

O0.0inF +100%,—0% 

0.0047uF AC 500V 

RESISTOR 

R92-0610-05 

R92-0614-05 

R92-0606-05 

R92-0607-05 

RCO5GF2H152J 

Cement 

Cement 

Cement 

Cement 

Carbon 

MISCELLANEOUS 

$51-2404-05 Relay 

$59-1402-05 Timer relay (100V 140 sec.) 

E23-0047-04 Lapping terminal 

ACCESSORIES (Supplied) 
ite Operating manuali(B50-2552-OO) nen. sissace..cccescccsseceesareees 1 copy 

2 AG power cord(X42=1'090=1.0) hee terssecssne- seeteeesaseeesessees 1 piece 

3. Coaxial cable, 1.5 m, with M-typ connectors 

(X42 14 00-OO) ia saeco eeu cecenaetcceseausomnthoisesesseavedostest oueeds 1 piece 

4eeControlicable (X42=1)1) 10-110) bs, <a 1s. cansccccseccsse+e-nevscecsseance 1 piece 

Bamopane fuse ll SAN(OS=115535-0.5) mecenssceeeaesusttececesscedueseeste 2 pieces 

Gee FoottJO2-0049-1:4) cee eacenctuasscsssteaccenssacrcsseses ease ecacscsesenes 2 pieces 

7. Screws, 4 x 12 mm long (N30-4012-46) .........0...:ccceeeeee ee 2 pieces 

Sie Plate cap) (FO220407-O4) heen secs sees sone cce se ceemasceaecace 2 pieces 

9. Parasitic suppressor coil, right hand (L39-0401-05)........... 1 piece 

10. Parasitic suppressor coil, left hand (L39-0402-05)............. 1 piece 

11. Screw, 3 x 6 mm long (N30-3006-46) ............ cece eeeeeeeeees 4 pieces 

2s Plainiwasher\Nil'5=1O30-4G) aces csseecesosteserotecoe esas conan sc 4 pieces 

ae opning washer Ni16-O0SO-4.6)macemetnteesreeee eeeeeeereee ee ae 4 pieces 

SECTION 8. PACKING 

Carton case (Inside) [K] 
(HO1-2554-04) 

Carton case (Inside) [W] 
(HO1-2555-04) 

(H12-0429-04) 

Operating manua Cushion (Middle) 

(B50-2552-00) oo | 

| Cushion Adhesive tape 

Adhesive tape 

Cushion (Set) 
(H12-0418-04) 

Cushion (Bottom) 
(H12-0435-03) 

ae Joint (Plastics) 

(H39-0101-05) Carton case (Outside) [K] 
(HO3-1655-04) 

Carton case (Outside) [W] 
(HO3-1656-04) 

13 



SECTION 9. DISASSEMBLY AND ADJUSTMENT NOTES 
These are high voltage and large current handling circuits. 

Exercise the greatest care when working inside the unit. 

Carelessness could endanger your life. 

WARNING 

1) Disconnect the AC line cord before removing the covers. 

When the top cover is removed, the primary protection 

switch will disconnect AC input to the high voltage 
transformer. However, the low voltage transformer 

remains connected to the AC line. When the transmit- 

ting tube compartment cover is removed, the high 

voltage secondary supply will be grounded, but the elec- 

trolytic capacitors may remain charged. Use an in- 

sulated screw driver to verify they are fully discharged. 

Adjustments are made with both safety interlocks 

bypassed, and lethal voltages are present at both sides 

of the cha-sis. Observe all standard safety procedures 

regarding high RF, AC and DC potentials. 

TUBE REPLACEMENT 

In addition to the preceeding warnings, please observe the 

following: 

i) 

CAUTION 

At no time should excessive force be applied to glass 

envelopes or ceramic sockets. Excessive strain on the pins 

may fracture the envelope. Check pin indexing before you 

attempt to insert tubes. Always handle the tube by its 

envelope, not by the plate cap. 
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Description 

Indicating window A 

Indicating window B 

Blinding plate 

Cushion 

Panel ass'y 

Dial plate A 

Dial plate B 

Knob 

Knob 

Knob 

Die-casting frame 

SECTION 10. DISASSEMBLY 

Parts No. 

BO8-2302-04 

BO8-9302-04 

F15-0610-03 

G13-0612-04 

A20-2317-02 

B20-0807-04 

B20-0808-04 

K21-0267-04 

K23-0270-04 

K21-0715-04 

Remarks 

PLATE 

LOAD, BAND 

METER 

LINEAR 

PLATE, LOAD, BAND 

Description 

Back spring 

Carrying handle 

Handle cover 

Control case 

Short stud A 

Shield plate 

Coution sticker 

Caution sticker (High voltage) 

Short stud B 

Case 

Bushing 

Fig. 5 Chassis and Front Panel 

Parts No. 

G0O9-0401-04 

KO1-0401-05 

A01-0717-03 

J32-0710-04 

J32-0711-04 

A01-0715-02 

J42-0038-04 

Remarks 

for High voltage 

for Power source 

is 



SECTION 10. DISASSEMBLY 

Foot (JO2-0049-14) 
Bottom plate 

f 

Cap nut (N14-0069-14) 

Model name plate 

(B40-2423-04) 
Fan cover 

Fig. 6 Subpanel 

Grounding screw 
(NO9-0256-05)z 

Potentiometer (RF VOLT) 
(RO3-3050-05) 

Rear panel 

GND screw 

(N31-6018-11) 

Fuse holder 

(J13-0402-05) 

Fuse (15A) 
(FO5-1533-05) 

Power source receptacle Potetiometer (ALC ADJ) 

(E06-035 1-05) - Q— (RO3-3050-05) 

M type receptacle Butterfly nut 
E04-0109-1 Z| = ( 09-15) (N14-0020-04) Pin jack 

(E13-0101-05) 

8P Terminal board [K type .... 
([W type .... 

Fig. 7 Rear Panel 

ae 



SECTION 10. DISASSEMBLY 

Electrolytic capacitor cover 

1 
bee Electrolytic capacitor housing 

GND screw es J 
(NO9-0256-05) NG Cl 

i Insulating plate e 

(F20-0508-04) ae 
4 Sa 

Electrolytic capacitor 

(C90-0803-05) 

Electrolytic capacitor box 

Fig. 8 Electrolytic Assembly 

Meter unit 

(X54- 1300-10) 

GND screw 

(NO9-0256-05) 

Lamp Meter B 

(B30-0048-05) ps (B31-0608-05) 

Terminal board 

(E20-1003-05) 

Meter A 

(B31-0607-05) 

PC board retainer B 

Micro switch fittings 

Microswitch 

(S50-2401-05) 

Meter retainer 

Fig. 9 Relay and Meter Mountings 



SECTION 10. DISASSEMBLY 

Power Transformer: (Fig. 10) 

1) Remove the upper and lower cases. 

2) Remove the upper shielding plate. 

3). Loosen 2 upper screws of the electrolytic 

Capacitor assembly. 

4) Remove leads from the transformer. 

5) Remove 8 screws marked x. 

ay =; 

Filament Transformer: (Fig. 11) 
Power transformer 1) Remove the upper and lower cases. 

TU agers) 2) Remove the upper shielding plate. 

3) Remove the meter unit mounting and 

disconnect leads CW, SSB and RL3. 

4) Remove heater transformer leads. 

5) Remove 4 screws marked *. GND screw 

(NO9-0256-05) 

Diode 

(1S265) 

Heat radiating plate 

(FO2-0408-04) 

2 ph 3P terminal plate 
~~ (£20-0314-05) Lugs hn 
AE (E22-0207-05) | 

° 7 

* 

Terminal 

GND screw 

(NO9-0256-05) 

Fig. 10 Disassembly Power Transformer : 
Filament transformer 

(LO1-8036-05) 

Fig. 11 Disassembly Filament Transformer 



SECTION 10. DISASSEMBLY 
Plate Variable Capacitor: 

(Fig. 12a) 

1) Remove the top cover and 

the cage cover. 

2) Remove screws marked * 

and the HV capacitor C34. 

PLATE VC 
(CO2-0007-05) 

Vernier mechanism 
retainer 

Coupling 
(BO9-0003-05) 

\ 
us de Vernier mechanism assembly 

(D40-0602-05) 

Fig. 12a Disassembly Plate Variable Capacitor 

Rectifying Unit: (Fig. 13) 

1) Remove the upper and lower 

cases. ; 

2) Remove tne cage cover. 

3) Remove the meter moun- 

ting. 

4) Remove the HV lead. 

5) Remove 3 screws marked 

*. 

6) Rotate the assembly clock- 

wise and withdraw 

Power transformer 

Coupling Capacitor: 

1) Remove the top cover and 

the cage cover. 

2) Remove screws according to 

Fig. 12b. 

NOTE: 

Treat the coupling capacitor 

carefully. 

PLATE VC 
(CO2-0007-05) Capacitor 

(C91-0409-05) 

Capacitor 

Tank coil (C91-0408-05) 

(L34-0629-05) 

Fig. 12b Output Coupling Capacitor 

Microswitch stopper 

Unsoldering 

> 
Electrolytic 

Capacitor cover 

Fig. 13 Rectifying Unit 
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SECTION 11. LINE VOLTAGE CHANGE 
WARNING 

DISCONNECT THE AC INPUT POWER CABLE FROM THE TL-922 BEFORE 
PROCEEDING. 

There are two versions of the TL-922: A 240/120V line 

model and a 220/240V line model. The input voltage in 

either version can be changed either up or down as required, 

by changing the power transformer input links located in the 

duct on the rear panel. 

NOTE: 

The 240/120V version was set in the 120V position and the 
220/240V version in the 220V position. 

To change link positions, remove the access cover by the two 

black snap fasteners. Loosen the screws holding the shor- 

ting bars, a few turns only. (Do not loosen excessively as 

they could drop into the amp.) Draw each shorting bar up- 

ward for removal, and replace the bars for the operating 

voltage desired (Fig. 14). Be sure to tighten the screws from 
which the shorting bars were removed, besides securing the 

bars in their new positions. 

CAUTION: BE SURE TO TIGHTEN ALL LOOSENED SCREWS. 

Spare shorting bars are secured 
at terminals 3 and 4. 

efelel 
© |@)|6)! 

AL 

b: 120V setting 

Fig. 14a 240/120V Version [K type] 

Input Voltage Terminal Boards 

on 

NOTE: ———____ 
Fuses need not be changed in current rating when the input 
voltage is changed. 

1) 240/120V Version 

This version has one input voltage terminal board, which 

was set to 120V at the factory. For 240V line, replace 

the short bars as illustrated. Spare shorting bars are 

secured at Terminals 3 and 4. 

2) 220/240V Version 

This version has two input voltage terminal boards, 
which were set to 220V at the factory. For 240V line, 

replace the shorting bars as illustrated. 

CAUTION: BE SURE TO TIGHTEN ALL LOOSENED SCREWS. 

Fig. 14b 220/240V Version [W type] 

Input Voltage Terminal Boards 



SECTION 12. TROUBLESHOOTING 
TROUBLE CHECK POSSIBLE DEFECT 

NG 
No AC power <rs > Replace fuse F1 or F2 

NG ¢ Bars shorted 
select ter- ee 

¢ Bar loose or missing minals 

NG 
<i Switch $1 

OK 

NG : 
Disconnection 

No meter indication ; IG NG « R5or R6 on X54-1 300-01 

or trouble indication - D7 (UO5B) 

OK 

¢ Relay RL1 

NG « Zener diode D2 defective 

(1S265) or failing 

¢ Transmitting tube V1 or V2 

current indi- 
cation 

OK 

Rak: ne NG Detecting diode, D4 or R11, 
indication R12, VR2 or C6 

OK 

HV NG ¢ R15,R16,R17 or R18 0n 

indication X43-1280-10 
¢« Meter switch 

¢ Safety switches operating 

¢ Rectifying diodes D1 ~ 14 

¢ ANT coupling capacitor C34 

« RL1 or RL2 

¢ T2 (low vol.) 

¢ Diode D1 

Relay does not operate 

Final cannot be tuned 

¢ Output coaxial cable shorted 

* Coupling capacitor C34 

¢ ALC detecting diode D3 
NoA 

¢ Plate coil L4, L5 miswired 

or shorted 

¢ Incorrect load impedance 

(high SWR) 

* Transmitting tube V1, V2 

* RL2 

¢ Plate coil L4, L5 miswired 

or shorted 
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SECTION 13. 
Measuring Instruments 

1. Voltmeter 

* Input impedance..... more than 1MQ 

oh Range enue asenecee F.S. = 1.5 ~ 3500V AC, DC 

2. RF Dummy Load 

enlimpedance een 

* 1OQOW or greater disapation 

3. Exciter 

* 100 ~ 120W output 

(Example: TS-820D, S; TS-520D, S) 

4. Ohmmeter 

* Range 1kQ ~ 500kQ 

5. In-line watt meter, 10O0W or greater and 1500W or 

greater element. : 

@ Preparation 

WARNING: 

Lethal Voltages Present! 

. Disconnect the power cable. 

. Check for two 15A fuses. 

. Check for correct AC input voltage setting. (Fig. 14) 

. Remove the top and bottom covers (Fig. 5 and 6). 

. Defeat the HV interlock with a suitable insulator. aOBRWN — 

® Continuity Test 

1. Measuring Instrument 

Ohmmeter 

2. Measuring Point 

a. Between V1, V2 plates and chassis: more than 

300kQ. 

b. Between TH1 and TH2 of the high voltage 

transformer: OQ (switch closed). 

H Voltage Check 

1. Measuring Instrument 

Voltmeter 

2. Measuring Point 

WARNING: 

Lethal Voltages Present! 

a. Remove the top cover which will open the primary 

safety switch disconnecting T1. 

b. Connect AC power. 

WARNING: 

Avoid High Voltage Contacts! 

c. Turn the POWER SW on and check the following 

voltages. 

Value to be 

Measured 

Pin No. 1 of V1 10V AC +0.5V 

pester volages a) a Nomen 5V AC £0.25V 
Pins of RL1 

and RL2 

Voltage between 
relay terminals 

Approximately 

120V DC 

xp) 

ADJUSTMENTS 
d. Turn the POWER SW off and bypass the primary 

microswitch. Connect the meter leads and then 

turn the POWER SW on. Check the plate voltage. 

CW mode: Approx. 2.2kV 

SSB mode: Approx. 3.1kV 

RHEL HEHE 1 kW 500 

Reflected 
Power 

Fig. 15 Equipment Connection 

@ BIAS Current Check 

1. Meauring Instrument 

a. Exciter (Ex.: TS-820S) 

b. RF Dummy Load 

2. Method 

a. Connect the exciter to the linear amplifier according 

to Fig. 15. 

b. Connect AC power and turn the POWER SW on. 

Check that the linear amplifier is controlled by the 

stand-by switch of the exciter. 

c. Check the Ip readings for: 

CW mode 100mA CW 

SSB mode 200mA SSB (nominal) 

d. Place the LINEAR SW in the OPERATE position. 

Adjust plate and loading, checking !p for any indica- 

tion of self-oscillation. 

B Input Tuning Coil Adjustment - 

1. Measuring Instruments 

a. Exciter 

b. Wattmeter, 1OOW element 

c. RF dummy load 

2. Adjusting Method 

a. Connect equipment according to Fig. 15. 

b. Place the LINEAR SW in STBY. Set the exciter out- 

put to 8OW at 1.9 MHz. 

c. Set the linear amplifier in 1.9 MHz BAND and place 

the LINEAR SW in OPERATE. 

d. While transmitting, adjust the core of input tuning 

coil so that VSWR is minimum at 1.900 MHz. 

Repeat the procedure for the remaining frequen- 

cies: 

BAND FREQUENCY ADJUST 

1.900 MHz 

3.750 MHz 

7.150 MHz 

14.175 MHz 

21.225 MHz 

28.800 MHz 



SECTION 13. ADJUSTMENTS 
Bottom View 

Fig. 16 Coil Locations 

@ RF Meter Adjustment 

1. Measuring Instruments 

Same as Section 5. 

2. Method 

a. Interconnect according to Fig. 15. 

b. Set the exciter and the linear amplifier to 14 MHz 

BAND and adjust for maximum output power. 

c. Place the METER SWITCH in the RF position and 

set the RF VOLT pot on the rear panel to indicate 

“7 Check this value at every band. 

NOT 6 

This value will be obtained when the RF dummy 

load is 502 impedance. When the impedance is 

75Q, the indicated value will be slightly higher but 

should be less than “10”. 

@ ALC Voltage Adjustment 

1. Measuring Instruments 

Same as Section 5. 

2. Method 

a. Interconnect according to Fig. 15. 

b. Set the exciter and the linear amplifier to 14 MHz 

BAND and adjust for maximum output power. 

c. With 80W excitation, check for — 10V or less at the 

ALC output terminal with the ALC pot on the rear 

panel at MAX. 

d. Set the exciter output to maximum and adjust the 

ALC pot for 500W output. 

@ Fan Motor Delay Stop Circuit Check 

1. Measuring Instruments 

No instrument is needed. 

2. Checking Method 

After two minutes of power on at STBY, switch power off 

and verify a 2 minute delay for fan shut-off, +30 

seconds. (At the room temperature of 25°C). In the 

case of the room temperature of — 10°C ~ +40°C, the 

delay time lies in 9O sec ~ 190 sec. 
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SECTION 14. REFERENCE DATA (EXAMPLE) 
Sprious Radiation (Harmonies) 

1.9 MHz 3.75 MHz 

B.W 10 kHz_ S.T. 0.1 sec/div 

S.W 1 MHz/div 

6 dB/Oct 

(EXAMPLE) 

Second harmonics 

Nominal value: 38 dB 

Correcting value: 6 dB 

Therefore 

Real value: 44 dB 

Third harmonics 

Real value: 47 dB 

Force harmonics 

Real value: 50 dB 

Sprious Radiation (Harmonies) 

B.W 10 kHz_S.T. 0.1 sec/div 

S.W 5 MHz/div 

6 dB/Oct 

Sprious Radiation (Harmonies) 

3.75MHz 

B.W10kHz  S.T. 0.1 sec/div 
S.W 5 MHz/div 

6 dB/Oct 

Sprious Radiation (Harmonies) 

0 

14.175 MHz 

B.W 10 kHz_S.T. 0.1 sec/div 

S.W 5 MHz/div 

6 dB/Oct 



SECTION 14. REFERENCE DATA (EXAMPLE) 
Sprious Radiation (Harmonies) Sprious Radiation (Harmonies) 

Ag 

21.225 MHz 28.8 MHz 

S.T 0.1 sec/div S.T 0.1 sec/div 

S.W 10 MHz/div S.W 10 MH2/div 

B.W 10 kHz B.W 10 kHz 

6 dB/Oct 6 dB/Oct 

Ud 

IMD Products IMD Products 

TS-820 only 14.175 MHz TS-820 + TL-922 14.175 MHz 

2 tone Output 5.0W 2 tone Output 320W 

B.W 0.03 kHz B.W 0.03 kHz 

S.T 2 sec/div : S.T 2 sec/div 

S.W 1 kH2z/div S.W 1 kHz/div 

25 



OUTPUT POWER IN WATTS Ip. Ig [mA] IAC [A] 

OUTPUT POWER IN WATTS Ip. Ig [mA] IAC [A] 

26 

SECTION 14. REFERENCE DATA (EXAMPLE) 
OUTPUT VS INPUT 

ALC: OFF (After setting to GOOW at 14.175 MHz) SIGNAL FREQ.: 1.9 MHz 

LINE: AC 240V DUMMY LOAD IMP.; 502 
MODE; SSB 

EXCITER: TS-820 

> 
S 

100/— 
at 

Heat x 

oO 
a 

.-¢ 

> 
= 
> 
‘abe 

5 10 100 1000 
EXCITER INPUT LEVEL IN WATTS 

OUTPUT VS INPUT 

ALC: OFF (After setting to 6OOW at 14.175 MHz) SIGNAL FREQ.: 28.8 MHz 
LINE: AC 240V : DUMMY LOAD IMP.: 502 
MODE: SSB 
EXCITER: TS-820 

= 
©) 

b 
x 
oO 
a 

<x 

> 
= 
> 
ae 

SSeae= = 

EXCITER INPUT LEVEL IN WATTS 

OUTPUT POWER IN WATTS Ip. Ig [mA] IAC [A] 

OUTPUT VS INPUT 

ALC: OFF (After setting to 600W at 14.175 MHz) SIGNAL FREQ.: 14.175 MHz 
LINE: AC 240V DUMMY LOAD IMP.: 509 
MODE: SSB 

EXCITER: TS-820 

5 10 100 1000 

EXCITER INPUT LEVEL IN WATTS 

HV [kV] ALC [x (—10)v] 





OUTPUT POWER IN WATTS Ip. Ig [mA] JAC [A] 

OUTPUT POWER IN WATTS Ip. Ig [mA] IAC [A] 

100) g 10 eae ere ey a 10 pe eee wee aieeceas asses ocr 

SSS MaVaresey Cee ———_+— — 

SECTION 14. REFERENCE DATA (EXAMPLE) 
OUTPUT VS INPUT 

ALC: OFF (After setting to 60OW at 14.175 MHz) SIGNAL FREQ.: 1.9 MHz 

LINE: AC 240V DUMMY LOAD IMP.: 502 
MODE: SSB 

EXCITER: TS-820 

[s} 

ur 

5 10 100 1000 

EXCITER INPUT LEVEL IN WATTS 

OUTPUT VS INPUT 

ALC: OFF (After setting to 600W at 14.175 MHz) SIGNAL FREQ: 28.8 MHz 

LINE: AC 240V : DUMMY LOAD IMP.: 500 

MODE: SSB 

EXCITER: TS-820 

UY eee 10 
ha bas tae 

5 

c 1 

0.5 

0.1 

5 10 100 1000 
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EXCITER INPUT LEVEL IN WATTS 

HV [kV] ALC [x (—10)V] 

HV [kV] ALC [x (—10)V] 

OUTPUT VS INPUT 

ALC: OFF (After setting to 600W at 14.175 MHz) SIGNAL FREQ: 14.175 MHz 
LINE: AC 240V DUMMY LOAD IMP.: 502 
MODE: SSB 

EXCITER: TS-820 

1000 BS SS RSS eee a 

OUTPUT POWER IN WATTS Ip. Ig [mA] IAC [A] 

EXCITER INPUT LEVEL IN WATTS 

HV [kV] ALC [x (—10)V] 



. SCHEMATIC DIAGRAM Circuits and specifications are subject to change for improvement. 
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SECTION 15. SCHEMATIC DIAGRAM 
Modification for W Type 

173 X54-1300-10 

al) 

TERMINAL 
CONNECTION 

120V 240V 
a pee pe pal many ee 

AC 
220V/240V 

220V 240V E- 

e 

0) 
3) 
a 

soa es 
fl 

F 
u : 

Hi 

G) 
(TM2) TM2 
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