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MODEL TWENTY-DNE THEORY OF QOPERATION

The Model Twenty-One is a high gquality, compact, solid state
FM-Receiving system featuring wide frequency response, low dis-
tortion, high sensitivity, low drift and minimal power consumption.

It uses either its built-in line antenna or an external 300
ohm balanced antenna to drive Q520 the RP amplifier. (522 is the
local oseillator which heterodynes the incoming signal in the Mixer
Transistor Q521. The output of Q521 is tuned by L522 and L523 for
rejection of all but the 10.7 me component which carries the modulation
which was impressed upon the carrier.

The 10.7 mc signal is coupled to the I. F. strip where Lt is
amplified by Q600 = Q602 then limited by Q603 in order to maintain
constant volume with widely varying signal strengths and to permit a
maximom rejection of AM components.

After limiting the signal is demodulated by the Ratio Detector
which provides a signal cutput for Audio amplification and a D.cC.
potential for connection of a plus or minus 75 micro-ampere, zero
center tuning meter from tuner output jack to ground.

The signal is split into two paths which pass through separate
de-emphasis networks and feed the Tuner Output and Audioc eontrol
section. The Audic contrel section consists of Q330 which amplifies
the incoming signal and feeds part of its output back to its input
through two freguency selective networks including a bass pot to
vary lew frequency feedback and a treble pot to vary high freguency
feedback, and a volume control to determine output loudness,

The signal is then amplified by 0331 and 0332 and transformer
coupled to Q333 and 0334 which operate in a single-ended push=pull
design to feed the built-in speaker and/or an external speaker.

The power supply is a transformer type feeding a full wave

rectifier and Pi type R/C filter which provides positive voltages
to power the various stages of the receiver.
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Model 21 Disassembly Instructions

Tune to BB Mc.

Remove hack cover by loosening ONLY screws shown below and carce-
fully pulling straight back. Then remove bag of Fibreglas.

Remove all four bottom screws.

Pull chassis straight back until wooden brace is reached then

tilt rear upward to clear brace.

DO _KOT REMOVE THESE TWO SCREWS

Fd

@-/ (Top)
A

Remove only these five
f-3/a

®

Rear View of Model 21

{Front)

T

Remove all four screws
P_ lll _ﬂ

Bottom view of Model 21
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KLH MODEL 21 TEST INPORMATION

The following pages are divided into TRF-3, TIF=2 and M21
Audio Bmplifier Board for ease in servicing. All voltages were
taken with a Hewlett-Packard 410C Vacuum Tube Voltmeter and should
be within + 20%. All voltages are positive and referenced to
chassis ground unless ctherwise noted. All resistance measurements
were made with the negative probe to chassis ground and due to the
wide variations of internal resistance of semi-conductor devices
are given only as approximations. Voltmeter probe should be
sharply pointed to avoid accidental shorts due to slipping probe
and insure accurate measurements. Resistance measurements should
be taken only after removal of power and discharge of filter
capacitors in order to avoid possible meter damage.

Bll voltage readings are taken with Bass and Treble controls
in the center of their range, volume at minimum and receiver tuned
to station at approximately 100 Me.

HOTE: HNominal voltage at "tuner cutput' should be 0.2 to 0.3
Wolts rmg with a 400-cycle modulating frequency producing
75 ke deviation in an fm generator. This signal will
also produce an output of 4 to 5 volts across the speaker
voice colil, or across an B8 ohm dummy load in & properly
functioning receiver, with volume control at approximately
the 1 o'clock position and tone controls at their mid
positions.

(8)
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(P 1)

M-21 AUDIO AMPLIFIER BOARD

8

<+2av
——< #12V TO TRF BOARD
WA asgs |
56
eLao, |
- —< 412V TO TIF BOARD
R3I3 +C3I8 |
L 14,72»; _ 500/15
R30I R304 |
5.6K $0X TREBLE
A A i
I L eses €304 I
R302 022 | - — <& ) EXTRA
NN
10K | SPEAKER
| R306 =
4.7K : : =
| R303 W
= 47K
| <
| 50K BASS
TUNER R305 | b
| OUTPUT = L — REMOTE
| 047 SPEAKER
c308 ALONE
| q =
| }
l AUDIO AMPLIFIER BOARD -

SPEAKER

S A H—— e i R : _.__I—T———




M-2I

POWER SUPPLY

A A 125 MVAC
~ 1 1~ | P/P RIPPLE
Fi Sl TI > + 21V,
:1 j o o/c < }—
cz DI |+
117 VOLT I¢ - ¢

50-60 CYCLES D2

L1

T

ALL VOLTAGES TAKEN AT MINIMUM VOLUME.

Fi
|
Cl
c2

wmom o omon

DI & D2 = IN2859.
KLH PART NO. EQIOS3.

Tl =

1/4 AMP SLOW BLOW FUSE.
OFF-ON (VOLUME).
2000 uF / 30 VOLT.
.005uF / 1400 VOLT (U.L.).

TI PRIMARY SECONDARY
RES. 1008 2.751{l EITHER SIDE OF C.T.
VOLTS 11T V.AC. | 16 VAC. EITHER SIDE OF C.T.

B+ CURRENT DRAIN

IDLE:

(15)

12 MA. (MIN, VOL).

FULL OQUTPUT BEFORE
CLIPPING: 180-250 MA.,

IN2859 PIV 100V
MAX, FORWARD I — 500MA.
TIF_CURRENT. 5.5 MA.
TRF CURRENT:. 3.8 MA.




MODEL 21 DIAL CALIBRATION AND TRACKING INSTRUCTIONS

TRF-3 Board c517

x/fff_bscillatcr Trimmer

@

e

N L524
Oscillator Coil

Use @GC 2300 alignment tool
or eguivalent

1.) Tune in an FM station @ approximately 92MC on the dial.
If dial indication errcr exceeds 300Ec adjust the Oscillator
colil L524 to correct dial,

2.) How tune in an FM station in the 105 Me ta 108 Mo range.
If dial indicator is errconecus, set dial to 2 TIMES THE ERROR -
IN THE OPPOSITE DIRECTION.
I.E. (If reading is 500Kc high set dial 1Mc low or if dial is
500 Ko low set dial 1Mc HIGH). Adjust Oscillator Trimmer
€517 to receive station at new setting.

3.) Recheck station & approximately %2MC - correct with sacillator
coil.

4.} Recheck and repeat if necessary.

(16)
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< + KLH MODEL 18 0O
Tuning Meter ,jvf)’_“.\t\?ﬂ R 20

Conneck From Tuning meter may be

Tuner Output Lo

i used.
Chassis Ground Micro § hmps

/J7 L——b— Tuner out Jack

Special Balun Box for matching RF Signal Generator To Model 21

|
50=-75 ohm 1BOpE | I
Input [
t
| 18 pf 4 300 chms output
|
I
|
e e
Unused Tap
1 KLH Balun coil uaed in Models 1B and 20.
DIAGRAM KLH ELH
BUMBER CAT. # PART #
Tl o031l 000057

(7
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MODEL TWENTY-OHE

PARTS LIST

PLEASE USE KLH CATEGORY AND KLH PARTS NUMBERS
WHEN ORDERING REPLACEMENT PARTS FROM THE FACTORY.

SPECIFY KEY NUMBER OF PC BOARD (TRF3IA, TRF3IB ETC.)
TO INSURE CORRECT REPLACEMENT,

TRANSISTOR MFRS.
TI = TEXAS INSTRUMENTS
M = MOTOROLA

A = AMPEREX SCHEMATIC KLH KLH
GE = GENERAL ELEC. HUMBER CAT.# PART # DESCRIPTION
TRF=1 Q520 0131 001182 TIMO1l, TIMIO, M2N3286
Q521 0131 oolle2 TIMOZ2, TIM1ll, M2M32B6
0522 0131 gooasl TIM03, TIML1
TIF=-2 Qe00 to 0131 00802 TI403
oe02 0131 001214 M2ZN3I324
o603 0131 Qooa02 TI403
AUDIO AMPLIFIER
M-21 Q330 0131 Q00473 TIZN3T710
D33z 0131 000473 GEZN3192
2331 0131 00098 TIZN3T707 OR
GEZN3391n
2333 0131 0los0 A2N2431
TRF=3
CAPACITORS : C500 0019 000853 1.0PF, 10% Fixed
Ceramic
Cc5158 0019 000853 1.0PF, 1l0% Fixed
Ceramic
c507 0019 000215 680PF, 20% 100V Pixed
Ceramic
c508 0019 000854 12PF, 5% H330 Fixed
Ceramic

(20)



CAPRCITORS:

ca02

c513

c505

C520

TRF=-3

SCHEMATIC KLH

COILS AKD TRANSFOFMERS:

(21

NUMBER CAT. &
c501 0019
C503 0025
509
C504 0ool9
Cs10 0019
C511 0ol19
€518 0019
512 0019
Cc517 0026
519 0019
CE06 0019
c521 00l9
Ch22 0ole

t 1522 oo3z

* L5213 o003z

KLH
PART #
000854

000771

005203

005203

000499

000499

ocoD422

booB4z

noogBs

0DooD34

000034

000036

000778

000779

DESCRIPTION

12PF, 5% H330 Pixed

Ceramic
2 to 14pP, Part of

Variable Capacitor
Aszembly

2.2PF, 10T Pixed
Ceramic

2.2PF, 10% Fixad
Ceramic

1E0PF, 10% Fixed
Ceramic

180PF, 10% Pixed
Ceramic

4.7PF, l10% Fixed
Ceramic

2-6PF, H220 Ceramic
Trimmar Tuba

16PF, 5% M330 Pixed
Ceramic

LOIMFD, 20% 100V Fixed
Ceramic

LOLIMFD, 2006 100V Fixed
Ceramic

LO1IMFD, +80%-20% Fixed
Ceramic

10.7 me I.F. Trang-
former (Black Slug)

10.7 mc I.F. Trans-
former (Red Slug)



TRF=-3

SCHEMATIC KLH KLH

NUMEER CAT.# PART # DESCRIPTION
COILS AND TRANSFORMERS :
[Continued) * L500 0031 000437 R.F. Choke
* 1525 0031 A=-23111 Coil, Fixed
* L5230 0031 000843 TRF - Antenna Coil
* 1521 0031 0Do0B4s TRF - Mixer coil
* L524 0031 000B46 TRF - DSC Coil
TIF=2
CAPACTTORS
CEDO CR02 603
CB04 CROT Ce08
cE11 CE12 C615
cele 0019 0034 L01 MFD, 20% 100V
Ceramic Disc
C619 CEL1B 00l19 499 180 PR, 10%
CEDS CHO9 CB12 ools CH (Meutralizing

Capacitors) Refer to
Schematic = TIF=2
Board Section - For
Proper CKN walue in
conjunction with
transistor used,

Ce20 0015 Qo800 2 MFD, 15V Miniature
Electrolytic

C&17 0oL 00108e B20 PF, 20% Ceramiec,
Fixed
COILS AND TRANSFORMERS:
* Le09 oD3al 000495 R.F. Choke
* LEl9 0031 000495

(22)




COILS AND TRANSFORMERS:

TIF-2

{Continued) KIH KLH
SCHEMATIC CAT.# FPART #
* L&00 o038 000778
* L602 0o3s o007 TE
* L6004 0038 ono7 78
* L601 0038 000780
* Le03 0038 000780
* L&0D5 o038 oooT7e
* L&06 0038 ooo7Tel
* Le07 D038 pooTez

AUDIO AMPLIFIER BOARD
CAPACITORS : 300 0019 001061
c3lz 0019 001061
C3n3 QoL7 Qoosls
c301 0oL7 001087
C304 0019 000045
c305 o017 0ollol
C306 0015 000783
307 0015 000783
€308 o015 000785
C309 0ols Q00800
£3ill 0oL7 000818

(23)

LDESCRIPTION

Coil
Coil
Coil

10.7
10.7
10.7

Mc,
MC,
MC,

1F
IF
IF

Coil
Coil

10.
1o0.

MC,
MC,

IF
ir

)

10.7 IF Ccoil

10.7 IF Coil

10.7 IF Coil

.002 MFD, 10% 1000V

Ceramic Disc
.0D2 MFD, 10% 1000V

.022 MPD, 10% 100V
Mylar

.1 MFD, 20% 100V Mylar

.005 MFD, 20% 50V
Ceramic Disc

.047 MFD, 20% 100V
Mylar

15 MFD, 15V Electrolytic
15 MFD, 15V Electrolytic
100 MFD, 6V Electrolytic
2 MFD, 15V Bleectrolytic

.22 MPFD, 100V 10% Mylar



AUDIO AMPLIFIER BOARD

SCHEMATIC — KLH KLH
NUMBER  CAT.# FPEART # DESCRIPTION
CAPACITORS :
{Continued)
c3l7 310 c3l3 0015 000338 100 MFD, 25V Electrolytic
c3ila c3lse 0ols 0oosli 500 MFD, 15V Electrolytic
c3ls 0ole DO0034 .01 MPD, 100v 20%
Cceramic Disc
Cc3le pol9 Dooag4L 3130 PF, 500V 10%
Ceramic Disc
POWER SUBPLY
CAPACITORS = c2 oole 001067 .005 MFD, 1400V + B0k
- 20%
c3 o019 ooo788 330 PP, 1400V + BO%
- 20%
cl 0015 000046 2000 MFD, 30V
Electrolytic
POWER RECTIFIERS: Dl, D2 0135 000193 IN2B59 silicon
Rectifier
POWER TRANSPORMER: * Tl ED1093 Model Twenty One Power
Transformer
FUSE Fl glso ooilos % AMP Slo-Elo,

Pigtail Type

% parts available only from KLH

(24)
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I | R604 [~ oy %0 [: ~: 2.7PF (l- -1 ey
Lue | csis | 270 i3 12 ' l | |
T [ taas |
‘ { R ! h:{;oa ines ! g I
| 270 13 I ll | | 002 _L_|2 Fiox E
csos €509 cS10 RSOT | | =50 4 = 7 32_1_ | 3 I
| 2 e W 2oer [ e | i |' ¢ | eon | L9}
3 J_ J_ 1t | U CN | ;
| ceis L _ s __J ces
300 N ANTENNA | _/ L]——- .gé s | = 1 gf‘l: S : :t:'l(s
LS2¢ = = ol 3 REI3 = S = = . l
] 3K
| Laph y 3- ‘
L csit
| = €505 RS02 - 180
o1 SRSI3 = ¢
—o 18K PF l
| cs02] 100k . k803 :__l_;
270
R501 A D600 R62! |
I '; INSe2 1.8K
= .0Il~ = ‘La‘a L609 L610 ‘
| . Q600 THRU Q602 Cy VALUE 21K “ssyn 55ph |
L ]
c517 1 | T1403 .68 PF P -
I = s e l M 2N3324 2.2 PF F"" :Essx !
| J- J_ | A 2N990 1.2 PF >
L524 | iNsa2 R622 ce2l ce22 cez3 |
c519
' ~£ 16PF | | Deo! 1K 75pF T 756F T 75PF T
; 7 €520 sl = = = |
I us2s i |
TRF-3 BOARD B | TIF-2 BOARD . T ___J
L . 2 e i e s e e e o, i S e e o o G e et e e S e AN
r_ —L’4-z|v
| >
' R314 R324
| g P 220 72w ,——|<+|zv TO TRF BOARD
- e e g 26 1 h aEY TRANSISTORS
LINE CORD ANTENNA 3 560
PIGTAIL ] +J_°3'°25 +_|_CSI3  / NTC W27 S irzw 0330 Ti 2N3710, GE 2N3392
I N T =100/ L * Iaoo/zs TH-I —< 412V TO TIF BOARD Q331 ————— Ti 2N3707, GE 2N3391A
i S = S -|-+ Soon Q332 ———— TI 2N3710 , GE 2N3392
| €301 R30l R304 = vew 3 T ek 3 lt” i | Q333 — ————— AMPEREX 2N2434
£ =3
| ] 56K 50K TREBLE Q334 ————— AMPEREX 2N243I
= —avwa A | Q520 —————— TIMOI, TI MIO , M 2N3286
| R325 o | Q821 —————— TIXMO2, TIMII, M 2N3206
R302 1.3k W —<& EXTRA Q522 ———— TIXMO3, TIMII
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