NUVISTOR CONVERTERS

EY

THE ULTIMATE IM HIGH SEMSITIVITY

Proved on every communication band - _ -
from 50 through 280 meal f

These MEW converters by TECRAFT fill a need for guality oquip-
ment which will allow your present communicalions receiver 1o

Tunetion on the YHF and UHF bands

& TECRAFT converler, conrnected 1o the antenna tarminale of
guch & receiver, provides the finest reception and contral of
the signals. The resulting receiving svalem is ideal from tha
poirt of view of LOW MOISE, EXTREME SEMSITIVITY, HIGH
GAIN AND MAXIMUM STABILITY.

Virfually any make cr mode! of receiver may ba used, since
TECAAFT Cenwariers gllow the use af any IF frequency.
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OUTSTANDING PERFORMANCE

The finest engineering, skillfully integrated with the best design
teconiqgues—PLUS many weare of cxperience in the manufac-
ture of glectronic cevices — assures you thal TECRAFT's
performance is superior!

-

55895

Mastlel 50 — 50-54 me (16 Meler Band)
Model 144 — 144-148 me (2 Meter Band)
Modes 220 — 220-225 me (1% Meler Band)
Other Ranges on Speclal Qrder

L] EI:-:.I:II:diI'IEIY low mpoismp figure ® High signal
lo noie retioc ® Fresdom from spurious re-
socnses * Minimum croes modulation ® kaxi-
mum rejeciion of IF feed thraugh ® Sufiicient
putput 1o operete ssveral recsivers simuliane-
ously ® Rugged construction to withstand ex-
tremes of shack, vikration er lempsrature ®
Completaly sisble — ro drift, ne microphonics
* Cgse and chessis are beavtfully finished in
hammerione baked far durabilily. The ehassis
is copper plated to minimize circuleting chassis
current and provide [ow impedanee RF relurne
* Bast Oollar VYalve — Careful end crtical
somaarson of fechnical features, construe-
tionzal detgils, wiring and compenzants, on & side
by side basis, will revasl that Tocraft is vour
best huy!
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Nuvistor
Converters

PRICE...51.50
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NUYISTOR CONVERTERS by TECRAFT
GENERAL DESCRIPTION

HUVISTOR Cooverters smploy highly atable crystal controlled oseillators for maximum calibeation Lecus
racy and buill in power supplies permitting precize voltage cootrol for idealized operation of the lwo
peutrede nuvistor R. F. stages., The R, F. sliges ire, optiooelly AVC or mannally gain controlled and
are broad banded, have a very low noise figure, extremely bigh gain aod exeellent rejection of imape and
Bpurious responses, ;- al ais .

The mizer stage employe one seclion of L2ATT /6JKS low noise dual trlode for oplimum mizer purformance.
The remdining section is coonected as o cathode follower, low impedsnce, 1.F, output acaye,

This stege ipcorporates a switching eystem Lo pemnit & choice of 1. F. oatput frequencies and an attenna-
tor to provide proper signal input level to the communicetioos receiver employed,

ATECRAFT NUVISTOR Converter conopcted to the anteona terminals of 2 pood copupunications receiver

provides vxireme sensitivity, low noize, high pain, maxioumr stability with complece contral of signale
within the frequency range of the converter,

SPECIFICATIONS

1. 1410 uv input will provide an output =igaal at least & db above noise.

2. More thun 20 db ovarall pain,

&, 1 microvolt inpot @il provide 20 db thermal noise guieting.

4, Adjustable R, F. g2in to minimize cross modulaton,

5. Pass band: 4 Me, Down 6 db a1 6 Me. May be peaked to favor any portioo of band,
G, 035 eryvetals provide maximum calibration accuracy,

7. Higb frequency ¢svstals permit low order of frequancy muloiplication resulting in

grealer freedom from Bpurious reaponses,
B. Extepsive shialding and LAC-RS/C isolation of power wiriog prevents coupling to
locel R, F. fields and ioteference therefrom.

9. 32 or 7% obm input — 300 ohm with Balun,

WARNING

Do not sitempt to use chie cdnverter with AC/DOC sype receivers, since deamape to cooverter and/or recei-
ver can ccour. There ia-zlse conslderable daogoer of seévere slectical shock to the operaior.

In the evepl that an AC / DO receiver must be employed, it 15 imperative that the receiver be connucted to
the line chrough an izolation transfiormoor,

Do oot attempt to w3e your cooverier until vou have read and thorooghly understand the content= af this
weEnual, Failure to employ the proper procedures can reselt in unsatisfactory operatlodn.

Ii iz impurative that the converter he thoroughly ;gmuudu-;I using large area grounding cooduetiors aod in
cases where local radio secvices aet up atrong R. F. flelds, mutiple ground leads, varving in length, can
be employed to advantage.
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GEHERAL INSTRUCTIONS
Tecralt Cooveriers shoald be vsed wich good gquality communicetions recelivers.

Connact o short length of co-axial cable beiwern converier LF. outpot and antenna terminale of receiver
(Mot over 3 feet). I undesired sigrals st the [P, raquency are getting through, =horter cable should bo
emploved, The recelver as well as the converler should be grounded, different grounds should be tried,

ancenng ipput termingls of recelver should be shieldad or converted oo co-ax type. ideally, ths cabls be-
tweon converter and receiver should be as short as posgible. He suore that the normel low [requency Li-
tenna feed lins employed with the reesiver be kepl well elear of receiver and be 2ure fo ground ic, slnce

coupling betwesn il and the converter and/or receiver can occur, causing reception of vnwanted signuls

and Spurions ISEpODEES.

ANTENNA REQUIREMENTS

Use aoy tyvpe of aulenna, excepl long wire, col accurately for the bapd. Usze 50 or 72 olm co=axial Teed
line to ponverter. [f antennz uses 300 ohm 1ine, 2 balun should be employed, This ie 1as8 desirable
than the use of a co-axial feed line which will provide leasl pickup of extransous ooise and wnwanted

sipuuls.

SELECTION OF L.F. DUTPUT FREQUENCY

Hoth the 144Me and 220Me models provide a choice of 1. F. uu'.cpul: fruguencies from BMe through G4Me,
thue pemmitting the use of the moet convanient tuning range on the communications reCEIver.

The 50Mc model may be used at [. F. output frequencies from GMc through 35Me.

The I. F. should be chosen o that the basr mning .-s'mgn and handspresad of the receiver are employed.
Conajderacton should be glven o waxiowm 2electivity and (reedom (rom imaees,

Oo geoperal coverags receivers, 14-18Me is useally the best beod wnless band switching breaks this ringe
inco cwo parts, o which case 10-14, 11-18, 12«16 or 16=20M¢ ete. may be employed,

n Ham band receivers, the maximum tuning range ise wsoally foond io be 28— 30Me. Some recelivers alao
provide & special cooverier bend at S0-36Me. Otbers provide 4 G0-32Me baod. Tse the band which will
afford the tuning range you require.

Most 6 meter (00Me) sotivity oecurs in the 1Me from 30.1 1o 31.1Me; thos peooitling the wse of sny receiver
tuping range which is 1Me wide., O general coverage receivers a frequency near 14Me should be selected,
On the Ham bahd receivers, something near 28Mc will probably provide the renge, The converter band or
the 50—54Mc range could be wsed (See cryscel - 1LF, ahlsl.

Two meter activity i6 spread over the full 4Me range, therafor 4Me of tuniog tenge must e found oo the
receiver, aod agaio (he 14=18Me range should be chosen if possible, or the converter baod ot the 50=54Me
bapd may be used.

It those cases where o 4Me tuniog range i= not available, the NOVISTOR converter will allow e use of
2 eryslals so that the broadest cuning range ol the receiver, usually from 25-30Mo, may be employed for
full band coverage (&See crystal — ILF, table).
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CRYSTAL V5 I.F. FREQUENCY TABLES

RODEL 50
RECEIVE . F. DUTPUT CRYSTAL

FREQUENCY FREQUENCY FREQUEMNCY

S0-254 Mec, &—10 Me. 44 M. See Hote ""A"™
5= 54 Me. 7=11 Mc. 47 Me. T g
Sl-54 Mc. 1014 Me. 40 Me. - i
&0-54 Me. 14=18 e, 15 Me. e LLFAL
50=54 Me. 26—30 Mc. 24 Mc. o g
-.I.H:I—E'd M:. EE_BE M‘E- 2: M';- i -,E||
50-54 Me. 30,5 -34.5 Me, 19.5 Me. " rrger

Note "*A"' — Refer to osecillator eeil drawing below. Conneet jumper wire between lugs B and C.

Note “‘B" — Remove jumper wire between lugs B and O,

Ose, Coifl A B
Mode 50
Viewed I
Frem battom " Jumper
of Converfer
I
Cryetgl Fomoula: To {ind crystal frequancy for various ILF. oulput freguencies,
subtract dosired 1. F. frequency from S0Mo.
Example: For I.F. 14-1EMc. G
=14
I65Mo cryatal required
MODEL 144
RECEIVE L.F., QUTPUT : CRYSTAL MULTIPLIER
FREQUENCY FREQUEMNCY FREQUEMNC Y FREQUENCY
144148 Me. f—10 Me. 44 Mc. 138 Me.
14d- 148 Mce. T=11 Mz, 45,666 Mc. 137 Mc.
T44= 148 Mc. 10-14 Me. 446668 Me. 134 Me.
144148 Me. T4-18 Mc. 43,333 Mc. 130 Me.
144148 Mc. 2630 Me. 39333 Me. 118 e,
144-14B Me. 28-32 Mc. Hote "'C*' JB.666 Mc. 116 M.
144148 Me. 30,5-34.5 Mc. 37 B33 Mc. 113.5 Me.
144148 Mc. S0—54 Me. 47 Me, 04 e,

Note **C"' —With many Amateur Band only receiver, the 28—30Mc band cao be used to provide complets
coverage [rom 144—14BMe. Two crvstals must be vsed. The crystal ewitch on [ront panel is
used to select either crvetal. The 38,666Mc cryatal will give coversge from 144—146Me end
8 39.333Me ervstul will provide coverage from 146—148Me. The oscillator should be adjusted
with the 3%.333Mo crvstal, following the oscillator tuning instructions.

The zame tochoigue is followed, (Sve crystal formola) when other unusoal IF, freguencies are needad.

Crystal Foncula: To find crystal freguency for varous [LF, output frequencies, subtrect desired T.F,
[requency from L44Mc and divide by 3.

Example; For [LF. 14=1B8Ma. 144
=14 180.000 _ 43.323Mc crystal required.
130,000 3
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ALIGHNMENT PROCEDURE
OSCILLATOR ALIGNMENT

MODEL 134;
la., Coopect VTVM botween test point and ground and set V'TVM 10 resd negelive DG Volt= on low
reale., Tuen cooverter on and with ocryseel in socket, tune oscillatos coil LT uotil VTUM indis
cates maximom and then drops sharply, tbhen turo slug one tum counter-clockwise Bo that VTVM
shows slightly less then maximum voliage.

1b. Tuoe multiplier coil LS for maximom reading. When cpyacal 1s removed, voltage 2411 drop to ap-
proximately .5 of a volt. Tosert crystal and fune LT eounler-clockwiso until meter reads no less
than 1.6 wolts and po mece thao 2.5 volts,

MODEL 50:
Z2a, Asfor MODEL 144, see lu. above.

2b. Tupe ascillator coll LY counter-clockwise for the required voltage reading as above,

NEUTRALIZATIDN before R.F. ALIGNMENT
MODEL 144, MODEL 50, AND MODEL 220:

3a. Connect VTVM between test poiot and ground. Remove BDSI from socket and with B.F. Gein fully
oo, tune 11 for mintmum regdiog on VTVM. Iosert GDS4 end tuns G4 for minimum ssading on
VTVM. (G0 and C3 ror 2207, - ; -

H.F. ALIGHMENT
MODEL 144 AND MODEL 220:

4a. Hemove crystal from converter and curn cooverter R. F. Gaio [ully clockwize. Cononect 50 ohm
termineted signal generalor to converter input, Sec sipnal penerator to 14Me, tune O 10 and C 14
[or maximum reading on VTVH., Sel signal genecator to 148Me, cone C 2 for maximam reading on
YTWVM., Set zigpsl geoerator to 144Me, tine CF for maximum reading oo VTV,
(8ee NOTE below). Use 221Mec for 220, instead of 146, Tune CE-T—10-11 for max. on VTVM.

MODEL 50:

b, Remove crvstal from converter and turn eonverter B, F. Quin fully clockwize. Coanect 50 ohm
terminated slgnil geoerator to convercer input, 56t signal geoerator Lo 538Me, adjust L4 and LG
for maximom VTVM reading, Sel signal geoerator to 30Mc and adjust L2 and L3 for maximum
reeding oo YTWM. Heep voltage on VIVM below 3 volls by reducing signal input from generatar,
[Sea MOTE below),

MOTE: This procedurs should be pecformed twice or thrse times for maximoum pecuracy, If instability
oeeurs during aligonment it will be neceszary Lo repeat neutralizacion procedure,

Your converter will now opertate, but the response across the baod ooy oot be fat. To achieve maslmum
Matness of pess band these additionsl operations shonld be perforoed.

Depending on eooverter model, feed signal generator into antenna inpuc &t 2icher 50 or 144Me. (VTVM con-
oeeied as before, crystal oul of socket.)
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Increase signal genaracor outpul until VTVM resds negative 2 volts  (See schemstic). Unselder B+ lead
from CF foed-thru capacitar, adjust O4 nﬂu:raliziug capar.j:nr for minimuwn readisg on VTYM. Resolder laad
lo C—G. Unsolder lead at C12 fead-thru capacitor. Adjust OL1 oeutralizing eapacilor for minimom VTVM
reading. Resolder lead to C 12, losert cryetal. Aligoment te now eomplete,

The uze of a scope and swesp geoerutor will greadly simplify alignment. The technigue to he emploved 6
outlined in sweep generstor licerature,

LLF. ALIGHMENT

To determine proper I, F. awiteh posilion for the I F. choaen, connact oonverler o receiver (receiver AV
off). CGonneot signal scurce (generetor or steong oo e sir =ignal) to converter input, Set receiver Lo
chossn tuning range (approzimately S1Mc or 146Mc). Set generdlor or lune signal to same frequenay.
REotate T. . ewitch for greatest recoiver noise or sudio output (converier allenuator fully slockwisa), Then
peik up Mizer Plate Coil slug on cooverter for meximom increase in nodse or audio. Bu sure vou have in-
cerced proper orystal.

Communtoations receivers ere seldom flab over any given ning renge, therefor the **8'" meter response to
ooiss will not be uniform throughout the tuning range. This does HOT mean that the converter reaponss is
faulty. The cooverter regponse cin be made flat when examined ac the mixer grid (T.P.% In practical field
use, It i& generally desirable o adjusc the convecter for maximum output at the low frequeney end of the
band. This is especizlly teue at 50 & 220Mc, since most actvity ooccurs at the low end of 1hese bands.
Alignment of the converiers a5 shipped, cakes this fact into considerativn. DO KOT INTERFPRET ‘5"
METER REEADINGS TO BE AN EXPREEEION OF SENSITIVITY. Actually, the "'S8™ meter is ipdicating
variations in gaio occuesioned by poesible mismateh belween converter and receiver, and/or actnal change
within the tuning range of the receiver.

TO ADJUST ANTENNHA COIL

Ag shipped, this sdjostment 18 made to provide best ooise figure with 50 ohm feed line at optimum VEWR.

To match to ¥YoUr antenna, anlenna sleg should be adjusted for best sigozl to ooise ratio, Tuning will be
broad. If tuning is ericical, or ogeillation oecurs, your aotenna system is Ao fat, has s high V5WR aod is
oot terminacing io the 50=72 cho renge. The cure is to cormrect Four antenna syatem.,

TO USE ATTENUATOR

The outpul atteouator is provided so that che companion receiver may be properly oporated withoul overload
end/or excessive svatemic nolse, and/or improper *'8"° meter indications, Generally, the receiver should
be eperated with AVC on, R. F. Gain control full on and the Attenuator £et 5o thal noise shows about 51 on
the 8" meter. Actoally chis recommendation will not hold for all receivers, A Few hours of experimental

oparation will determine the optimum setlings io your cuse.

AYC CONTROL OF CONVERTER

Io =ome cases it will be found beneficial to employ the AVC voltage of the receiver to control converler

Edin.
The Tip Jack oo lell end of converter is for the ingercion of not over 10 Volts negative control voltage,

A lpad brovght from the AVO bus of your receiver may be plugged io.
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When thie ig done, the short vicewit jumper, intemally wired from the junction of two 100K £ resistors o
ground (2-100F K rosistors in series oo pin ¢ of G054 to Tip Juck) should be removed. Bes schematio,

To restore normal operation wWilhoul AVGC this jumper shoold be rsinserted.

SPURIDUS RESPOMNSES

In 20me arcas, due to extremely stroog local sigoals ffom police and similar services, beats may develop,
These undesireable responses may be elimioated or grestly attenuated by inserting & small variable con-
dengor to Aot io (he anteonz fasd line to the converter. A re-cnicanl cavity may also be emploved,

The perforonince of electronic eguipment {8 related to che skill of the user and the adeguacy of installation.
FProper choice of entennae aod care in establishing procizse operatiog frequencies will play the lorgest past
in securing satizfactoty service from your sysieo. .

The purchaser must assume responsibility for proper installation, operating conditions end accessory eguip-
meot. or responsibility ie outlingd by Lhe following wamenty.

OWNER'S WARRANTY

The Tecraft electronic equipment which you have just purchased was carefully tested and inspected he-
fore leaving our factory. If properly installed and operated in accordance with instrections fumished, it
should give excellent performance and reliable operation.

Tecrall equipment is guaranteed agninsl el defects in material and workmanship for one year from date
of sale to the original purchaser. An v parc of the L:I._|1.Lip|:|1l!l:|t. which, wicth nornal installation and uee, be-
comes delective will be repaired or replaced by us provided it is retwmed for our examicaticn, transpor-.
tanon prepaid, to our factory (or authorized service station). This warranty does not apply to cquipment
which bas been subjected to abuse of accident or which has been aliered in anv way; nor does this war-
reuly vztend to tubes, vibrators or accessories, ete oot of our own manufacture which are separately cov-
ered by the producing manufacturer’s warthnoty.

There 15 po other warrenty, expressed or implied end no agent of agency has the authority to extend, mod-
ify or in any way alter the toms and/or ¢onditions of this werranty,

Fill put and return the enclosed registry card as socon as equipment |6 received, in order to validate the
WArrancy,

Wotily us if [ailure ococurs, We will wdvise with regard to haodling for service,

All shipments to 08 or our agencies should be mado via Ruailwsy Expeass, Motor Freight, or Parcel Paoat,
pre-pald and Tully insured.

Pack equipment in sturdy carton and provide a minimum of 2" of shock abzorbing material,
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PARTS LIST

CRITERION CONVYERTERS by TECRAFT

MODEL 144

01,14, 15, 25
ce, 4, 7, 10, 11, 13
c3, 9

C5, 18, 24, 25

oG, 12

CH, 27

G16

017, 28

C2g, &0, 51

C20, 21, 22

C19

cal

K1, 2, 17, 18
B3, 4,7, 16, 10
Eb

e

EE

RO -

10

Ri1

HLZ

K1l

Ri4

15

Reg

12251

Ll antenna coil
L2 BD&4 plate coil
L3 BCW4 grid coil
.4 BCW4 plate coil
Lo mizer grid eoil
L& mixer plate coil
L.7 oecillator moil
LE multiplier coil
CR1, CR2 &S00 ma.

AT mol capacilor

1-8 mmf trimmer cap.
dd momf capacitor

005 ol eapacitor
E00 mmf faed then oap,
L0015 ool capacitor
L2 mmf capacitor

A1 omf capaoitor

470 mol capuacitor

GA20/°100 mid elect. cap.

Eimmick
omitked

100k ohm resistor

1K ohin resistor

10K obm potentiomscsr
100 ohm resistoc

1 meg. ohm resiator
E20 nhm rerlsior

00K olm resistor

2K obm potentinmetar
1K obhm & weit resistor
290 ohm 1 watt resistor
200 ophm 1 watt resisior
ATE ohm 1 watt resistor
4.dK ohm resistor

10K ohm resistor

Y1 GDS2
W2 BCWa
Vi BJKB
V4 BJE

B0 PIV Silicon Rectifiers

MODEL &0

o1, 14, 15
gz, 10

03, 9

o4, 11

G, &, 18, 24
o6, 12

C16

c17

co3

Ccag, 21, B8
C19

C7, 13

Ko

RLO
il
Rl2
R13
R14
El1h
R20
Kzl
16, 19

[.1 aotenns eoil
L# 6D54 plate coil
L3 BOW4 prid coil
L4 BCW4 plate coil
L6 mizer grid coil
LE mizer plate cpil
LY oscillator cobl
CR1, GRE 500 ma,

47 mml capaeitor

10 mmi capaeicor

33 mwml capacitor

1-8 mmf trimmer cap.
0053 mmf capacitor
00 mml feed thu cap.
02 mml capacitor

01 mmf capacitor

o mmf capacitor
2207100 mid. wlect. cap.
gimmick
omitted

100K ohm resistor

. 5K ohm resiscor

1K obm resistor

10E ohm potentiomeater
100 obm resiator

! meg obm reaistor

220 ohm reaiator

500K obm resistor

2K ohm potentiometer
1K ohio 2 wall resistor
dM ohm 1 watt resistior
200 ohm 1 watt resistor
4THK ohm 1 wait resistor
3.3E ohm reslstor

10K ohm resistor
omitted

W1 6054

VE BCWYH

Vi B6IEBA12ATT
V4 BJG6

200 P1v Bilicon Heccifiers
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ANT. ¥ | WL

BEZAK FOL

VS
CLASE FOA
wakpaL

lczs

[I'F' ’

SET TRAT
Ri& FOIZ 4" - =p= T

¥

SCHEMATIC — MODEL 50

»
i c3g 3/ HOTE: Cf & C1D ars 10 FM¥F Tipo,
C7 & Cl7 mre= opitbed
f A s lz & LY a*e lirk counled

Lh & LE nre 1ink ccupled

BREAE POZ
AW
CLOEE PO
HORFAL

CAU RIZ RiA RI%

l:I;r :ﬁr r.:ﬁr ]
FOR EELAY
€RL coFTEOL

OrEN
J LFFFER

c1% Hn%:y_]> > SCHEMATIC — MODEL 144
T
o B
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MODEL 144 — PANEL LAYOUT

(Yt o
O, °a
O MNEUT &
ch
AXT, o O

O NEUT.

€11

AHIEE O

O HIXER FL.

CL3 T.Fa O
c

[MEG. VOLT)
(TEST POINT)

L&
& O I.F.
HULT . ouT
LT

O e

DEC.

MODEL 50 - PAHEL LAYOUT

£D5L Lz

O HEUT.
CY
iy L O
[f} KEUT,
1l

b WY
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PuRr XFp sEc.

RED

GRN

To FILAMENTS *

Yio

Too 250 100
AAAAT— AN AAAA R+
13 | RW¥_ |
= =

PARTS LIST SHOWS 1K 2W

REVISED POWER SUPPLY: Wsed in Tecraft Converters
_storting waF the Serial He, 146715,

Mote: = Filament wiring at mixer socket modified te employ .

12ATT as mixer.

e

c1,3,6,7,9, 10,11
c2,12

04,8,13

Ch

o14

C16, 30

016

c17,28

C1E, 23, 24,29, 31
o10

g20, 22

021

C26, 26, 27

032, 29, 34

035

MODEL 220 — PAHEL LAYOUT

1.F.
6054 co Cl0 1ZATY7 JdELECTOH
S ar
O O 6’&“)4 O g3ks O
g%. : O MIXER FL,
alT, 93 Q igr R, @)
8 mrr. B O
ce NEG. VOLT)
TEST Pﬂl_'_HT:l
Lg -
I.F
HET; Qﬂfﬂr.
L7
O 636
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PARTS LIST
1-B mmf trimmer cap. L1 Antenna coil RS
16 wm! capacitor LZ  6D34 place ooll R10
5 mmf capaeitor L3  BOW4 grid coil Bll
24mml capacitor L4 BOW4 plate coil R1E
22 mm{ capaeitor L& mizer grid coil Rlad
47 mm{ eapaeitor LG mixer plate ooil iy
02 mfd. cap. - Li¥ oacillator coil RH1b
01 mfd. cap. L& multiplier ¢oil RIA
05 wid. cap. . CR1 500ma. 500 PIV Bilicon Recciflers RED
gimmick ®1,2,18,21 100K resistor vl
500 mmf feed thru R1, R 6.BK resistor Ve
0015 mid. Cup. R4,17,19 1K resistor V3
B/E07100 mid, &lect. RG 100 ohm resistor V4
170 mmd capacitor BT 10K Paot.

1.5 mml capacitor

Ra 10K resistor

1 meg. reEistor
220 ohm resistor
S00FK resistor
1.8K resistor
2K Pot.

1K 2W res=isior
290 ohm 1W res.
200 ohm 1W 1es.
47K 1W reslstor
oG

BowWe
DIEE/12ATT
gJ6
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