PRICE $2.00

Assembling and Using your =

CONAR

Tube Tester

Model 223

"QUALITY EQUIPMENT BUILT ON A HALF CENTURY OF SERVICE IN ELECTRONICS




Dearn (Customer

No matter what your experience has been withequipment, there's a new and even greater =satisfac-
tion awaiting you in this CONAR product.

CONAR is a division of the National Radio Instifute = a pioneer of more than 50 years in the Elec-
tronics field. True, age alone is seldom a compliment, Yet there is no substitute for the priceless
ingredient of experience. Intelligent design and engineering, clear-cut instructions written for the
user, top-grade components are your assurance you have made a wise choice ~ a sound dollar
investment,

The purpose of this bookis totell you how {0 get maximum value from this CONAR product. Please
read these instructions carefully and follow them faithfully. Then you can rely on the dependable
service of CONAR quality,

We reserve the right to make changes in design or improvement when such changes or improve-
ments represent an equal or greater value to our customers.

%%%%%%%%%%%%%%%%%%M%

All CONAR products are guaranteed against factory defects
for ONE FULIL YEAR. Any part or component that becomes
defective and such defect is not the result of accidental
damage, improper use or wiring errors, will be replaced
when returned to CONAR.

2 . N -
R

There are four conditions under which you may have to write us about this CONAR product:

A SRS

(1) It arrives damaged. We ship some items by parcel post, others by express, In a parcel post shipment,
if any part is broken on arrival, we will replace it without charge, if you return it to us. However, for
damage in express shipments, the Railway Express Agency is responsible, If you find any damage in an
express shipment, contact the Express Agency and ask for an Inspection Report., They will fill out the re-
port and give you a copy, which you are to send to us. We cannot replace damaged parts until we receive

this report,

(2) Parts are missing. If anything is missing, and you find so substitute or other instructions after care-
fully examining the packing for small items, write us a letter explaining.

(3) A part has adefect, DEFECTIVE MATERIAL MUST BE RETURNED BEFORE A REPLACEMENT CAN
BE MADE. TWO THINGS MUST BE WITH EVERY PACKAGE YOU RETURN TO US: (1) Your name and ad-
dress, (2) Your reason for returning it. You may enclose a letter in the package, if you mark the package
"firat class letter enclosed”. Such a package requires a stamp in addition to the regular parcel post charge.
Unless examination shows an obvious defect, write first, and tell us why you think the part is defective.
Some other part may be causing the trouble.

{(4) You lose or damage parts. Parts listed in this manual may be ordered directly from CONAR, 3939
Wisconsin Ave., Washington, D.C., 20016, When ordering parts, please be sure to give the following infor-

mation:
1. The part number,
2. The part name,
3. The type and model number of the product in which the part is used.

C()NAR INSTRUMENTS DIVISION OF NATIONAL RADIO INSTITUTE, WASHINGTON, D.C. 20016

COPYRIGHT 1968 BY NATIONAL RADIO INSTITUTE, WASHINGTON, D.C. 20016
223-A-2-368 1968 EDITION Litho in U.S.A.



S
=,
e
764
=~
—
b
e
—
—
g
N
N
[T
=
=
-
-
—
-
(e
O
Q)
o
—




MG R, TP ] Il skl T ol LLLLLL PPl PP i o i

CONAR MODEL 223 TUBE TESTER

MODEL 223 FEATURES

ACCOMMODATES ALL SERIES STRING AND
OTHER UP-TO-DATE TUBE TYPES: - 17 individual
filament voltages from .75 to 110 volts. Tests all
standard base types: 4-, 5-, 6-, 7-pin large, octal,
loctal, 7-, 9-, and 10-pin miniature, and 5 pin nuvistor,
novar and compactron.,

OPEN ELEMENT TESTS: - This special test sup-
plements the primary Emission Test.

12 LEVER ELEMENT SELECTOR-DISTRIBUTION
SYSTEM: - This important CONAR feature provides
complete flexibility and anti-obsolescence assurance
due to new tube basing terminations,

THREE~-COLUMN, TUBE ROLL CHART.

INDEPENDENT FILAMENT TERMINAL SELEC-
TION: - Locates terminals of all filaments (single,
double, center-tapped} regardless of pin positions.
This is possible only when 12 instead of the usual 10
levers are provided.

FILAMENT CONTINUITY TESTS: - Rapidly shows
up open filaments including open sections of tapped
filaments,

TESTS SPECIAL TUBES: - Tests special-purpose
tubes and gas rectifier types such as 0Y4, 023, 024
and remote-control gaseous types such as 0A4,

TESTS MULTI-SECTION TUBES: - Individual tests
for each section of multi-section tubes (where re-
quired). Open-close "eye" tests of cathode ray indi-
cator tubes.

HOT CATHODE LEAKAGE TESTS: - Reliable, sen-
sitive neon method shows up cathode leakage.

INTER-ELZMENT SHORT TESTS: - Made uni-
versally simple through the use of the CONAR 12~
lever element selector system,

METER: - Large, easy-to-read, clear-plastic cased
meter. Rugged, double-jeweled D'Arsonval type.

LINE ADJUSTMENT: - Read directly on meter.
Continuously variable, heavy-duty line-voltage con-
trol.

TEST CIRCUITS COMPLETELY TRANSFORME R~
ISOLATED FROM POWER LINE: - Assures utmost
safety to operator and instrument.

SEPARATE WINDING ON POWER TRANSFORMER
FOR TEST VOLTAGE. Filament voltage taps are NOT
used for test voltage supply.

GENERAL KIT CONSTRUCTION
INFORMATION

The CONAR kit you have just purchased is a high
quality instrument. When assembled and used as de-
scribed in this manual, it will provide many years of
trouble-iree service, Theretfore, if youwork caretully
and patiently, you will have more satisfaction with
your new instrument and greater confidence in your
ability.

MANUAL

We suggest that you spend a little time NOW and
read the manual thoroughly before starting the actual
construction of the kit, This will familiarize you with
the partsused andthe general procedure to be followed.

The step-by-step instructions will help you assemble
the instrument with a minimum possibility of error.

Keep this manual for ready reference intheuse and
maintenance of your CONAR instrument.

UNPACKING

Be careful as you unpack the kit, Parts may become
damaged through carelessness, Do not throw away any
packing materials until youaccount for all parts. Check
the parts against those shownin Fig, 1 and listed under
the photo. In some cases we may substitute parts of
slightly different physical appearance but with the
specified electrical characteristics. For example, a
.05-mfd capacitor may be substituted where a 047~
mifd capacitor is called for in the parts list, Such a
substitution has been checked carefully and will work
satisfactorily. After checking the parts against the
parts list, put them where they won't get lost or
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GR2 GR7

. sT21  ST38 ST39
Quan, iirt Description Description
2 BR3Y Pilot lamp bracket 2 NUSB 2-56 nut ST3Y 4~jug terminal strip
2 BR40 Transformer mitg. 1 PA28 Panel (not shown) SW38 2~-pole, 4~pos., rotary
bracket 1 PC1 Power cord (not shown) switch (SWA)
1 BR4l Roll chart mtg,. bracket 1 PO59 300 ohm pot., 25 watt SW39 17-position rotary switch
1 CBIi6 Cabinet (not shown) 1 PO66 300 ohm pot., 3 watt (SWEB)
1 CIL30 Top cap 1 RE28 4’70 ohm resistor SW40 12-gang lever switch
5 CL31 Wedge-lock band cable 1 RE30 1K~ohm resistor (SWC)
clamp (not shown) 1 RE60 680K~ohm resistor SW41 DPDT spring return push-
3 CL32 Etho~loc clamp (not 1 REJ6 60K~ohm resistor, 1% button switch (SWD)
shown) 1 RE110 1.8K-ohm resistor 1 TR54 Power transformer (not
1 CNB8 .05 mifd capacitor 1 RE137 5,1K-ohm registor shown)
1 U6 Fuse (not shown) 1 RE138 51 ohm resistor 4 WAIl4 3/8" washer
1 GRI1 Medium=sized grommet 1 RE151 348-ohm resistor, 1% 7 WAIS No. 6 lockwasher
1 GR2 Large grommet I RS20 2.5K-ohm resistor, 5 watt 4 WAI16 No. 8 lockwasher
1 GRY Small grommet 2 SCI12 1/4" X 2-56 screw 2 WA20 No. 2 lockwasher
2 HAS5 3/8" spacer 3 SC13 3/8" X 6-32 screw 1 WA21 No, 4 lockwasher
1 HAI13 Solder (not shown) 4 SC17 1-1/2" X 8-32 screw 4 WA22 Nickel-plated washer
1 HASO Spacer bushing 8 SC26 1/2" wood screw 1 WA23 Spring washer (not shown)
1 INS Fuse holder 1 SC39 3/8" X 4-40 screw i WR22Z2 Bus wire (not shown)
2 IN20 3" piece spaghetti (not 2 SC47 9/16" X 6-32 screw 1 WR224 White wire (not shown)
shown) 4 SC62 3/4" X 10-32 screw I WR225 Green wire (not shown)
KN21 Pointer knob 1 SC63 1/4" X 6-32 screw I WR226 Yellow wire (not shown)
KN27 Push~on knobs for lever 7 SC65 1/4" X 4-40 screw 1 WR227 Brown wire (not shown)
switch 1 SO0585 9-10 pin socket 1 WR228 Purple wire (not shown)
KN28 Push-on knob for push~to~ 1 5006 Bayonet socket (not shown) 1 WR229 Orange wire (not shown)
read switch 1 S057 5-pin nuvistor socket 1 WR230 Blue wire (not shown)
1 LP2 Neon bulb 1 SO058 Combination 4~5~6 prong socket 1 WR231 Black wire (not shown)
2 LP7 Pilot lamp 1 SO59 8~-pin loctal socket 1 WR232 Red wire (not shown)
1 ME15 Meter (not shown) 1 S060 9-pin novar socket 1 WR233 Orange/black wire (not
1 MSI15 Roll chart window (not 1 S062 7-pin miniature socket shown)
shown) 1 S063 8-pin octal socket WR234 White/black wire (not
1 M319 Thumb wheel 1 S064 12-pin compactron socket shown)
1 MS22 *Masking tape (not shown) 1 5065 7-pin (large) socket WR235 Yellow/black wire (not
1 MS23 Roll chart assembly 1 SOT7 10-pin miniature socket shown)
1 MS36 Roll chart (not shown) 1 SRS Meter rectifier with resistor WR236 Green/black wire (not
20 NU1 6~32 nut 1 ST21 4-lug terminal sirip shown)
4 NUS3 8-32 nut w/ins. mtg. foot WR237 Black and white twisted
6 NUS 4~40 nut 1 ST38 2-lug terminal strip wire (not shown)
*Pgcked on back of panel, Remove before mounting sockets, WR238  Grid cap lead (not shown)

**Value depends on the pretested SRY supplied.
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damaged. The color code chart at the back of this
manual will assist you in identifying resistors and
capacitors, If any part seems to be missing, write us
af once so that we can supply a replacement,

TOOLS REQUIRED FOR ASSEMBLY
AND WIRING OF CONAR KITS

Only standard type tools are required in the con-
atruction of CONAR kits -- a good quality soldering
iron (50 or 60 watts) with a small tip, a pair of long~
nose pliers, a pair of side-cutting pliers, a small
assortment of screwdrivers, and an inexpensive pair
of wire strippers. Nut-drivers with a screwdriver
handle may beused in place of wrenches in most cases.

ASSEMBLY AND WIRING

The position of wires and parts in this instrument
is c¢ritical in some cases, and changes may affect the
operation. Follow the diagrams closely and you should
encounter little, if any, difficulty because the layout
has beenthoroughly checked and tested for best resuiis.

When wiring, remove only about 1/4" of insulation
from the ends of hookup wire, Removing any excessive
amount of insulation may result in the exposed wire
shorting o nearby terminals or wiring, Leads on parts
(resistors, capacitors, etc.) should be trimmed to
proper length after mounting. Do not cut leads too
short! All parts should fit between mounting points
without strain.

SOLDERING

To obtain satisfactory performance, good solder
joints are essential, Read and follow the enclosed in-
structions on soldering. Read this sheel NOW,

SERVICE POLICY

CONAR Instruments Div., Inc., offers its full coop-
eration and assistance to help you obtain the specified
performance from your instrument. We maintain a
complete Consultation Service with which you may
correspond if you experience difficulties with your
complete instrument, We will ingpect and repair this
TUBE TESTER for a minimum service charge of $5
plus cost of parts, provided it has been constructed
and completed according toinstructions inthis manual,
This special repair service is available for one year
from purchase date, Repair service for CONAR in-
struments that have been used longer will be available
for CONAR owners at most economical charges.,

Instruments that have been modified in design will
not be accepted for repair, Instruments showing evi-
dence of the use of ACID CORE SOLDER or PASTE
FLUXES will be returned not repaired.

Instruments for repair or service MUST be returned
to us, transportation charges PRE-PAID, according
to the following shipping instructions,

SHIPPING INSTRUCTIONS

When returning this instrumeant, be sure the power
transformer is securely mounted as described in this
manual. Always pack instruments carefully in a rugged,

OVERSIZED container, preferably wood, using a gen-
erous supply of padding such as excelsior, shredded
paper, or crumpled newspaper. You can ship in the
original kit carton. Attach a tag to the insfrument
giving your name, address, and trouble experienced,
Never return an instrument uniess it 1s accompanied
by a full explanation of difficulties encountered,

Please ship Via Railway Express PREPAID and
address to:

CONAR

3939 WISCONSIN AVENUE
WASHINGTON, D.C. 20016

A FRAGILE label should appear on at least four
sides of the carton.

Return shipment by CONAR will be by Railway
Express COLLECT, including repair service charges,
unless otherwise reqguested.

Please note that a carrier cannot be held liable for
damage in ftransgit if, in HIS OPINION, packing is in-
sufficient!

STEP-BY-STEP ASSEMBLY

These instructions were prepared from experience
in actually constructing this CONAR kit, You will find
them arranged in a logical sequence, with every con-
sideration given to the practical aspects of kit as-
sembly. We feel the instructions oifer the fastesi and
best method of assembling your CONAR kit, DO NOT
build from the schematic even though you are thor-
oughly familiar with such diagrams,

Read each step thoroughly and understand the step
completely before performing it. This will help you
avoid errors. As you complete each step, put a check
mark in the parentheses at the end of the line,

Some of the wiring instructions are given in the
form of tables. These tell you which part or wire is
to be connected, and the connection point or points,
and which connections, if any, are to be soldered at
that time, If other connections are to be made to the
same point, you will usually be told not to solder the
connection until later. In that case, just crimpthe lead
to the terminal and proceed to the next step., This will

help avoid omissions.
To aid you in placing components, a system of

alphabetical and numerical coding has been devised.
Switches have been coded with a letter designation of
"SW." Because there is more than one component of
this type, distinction is made by added letters. For
example, "SWA?®" indicates one switch, and "SWB" in-
dicates a second switch, etce. All controls and resistors
have been coded with an "R" designation followed by
a number (R1, R2, etc.). All capacitors have been
coded with a "C" designation followed by a number
(C1, ete.)., These designations appear on the schematic,
in the parts list, and in step-by~step instructions and
wiring diagrams,

Other items, such as ground lugs, grommets, and
terminal strips, have been assigned letter designations
having no particular reference to function,




Numbers have been assigned to terminals on the
various components, Thus, "SWAZ2 "indicatesterminal
2 of switch "SWA," "SWB3" indicates terminal 3 of
switch "SWEB," etc, The terminals on the controls are
referred to as terminal No, 1 of R1,terminal No. 3 of
k2, ete,

The assembly is divided into 4 stages, First the

main mechanical components are mounted, The next
stage 1nvolves wiring the tester circuits with the ex-
ception of the power transformer. In the third stage
the power transformer is mounted in the case and its
leads connected, Finally, the various knobs are at-
tached to the shafts passing through the front panel.

You are ready to build your CONARTUBE TESTER.

There are three sizes of screws and nuts, and two
sizes of lockwashers used in mounting parts on the
panel. The screw slzes are 6«32, 4-40, and 2-56, The
6-32 is the largest diameter screw and the 2-56 the
smallest. The nuts fit the screws for which they were
degigned. The No. 6 lockwashers are used for both
the 6~-32 and 4~40 screws, while No, 2 lockwashers
are used for the 2-56 screws, Use lockwashers and
nuts on all screws, Unless otherwise stated, the lock-
washers are always directly under the nuts., All sockets
except the nuvistor socket shown in Fig. 2 as E are

Mechanical Assembly

mounted on the back of the panel, The base of the
nuvistor socket protrudes through the panel to the
back but its saddle mount is on the front of the panel,

The proper method used in mounting a socket on the
back of the panel is shown in Fig, 3. The screws are
passed through from the front (printed side) of the
panel, through the socket mounting holes, through lock~
washers and into the nuts which are then tightened.

Place a soft cloth or pad on the workbench to avoid
scratching the panel finish while you are constructing
the tube tester.
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F1G. 2. Back of panel showing parts location in mechanical assembly.
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I'16. 3. Mounting a socket on the back of the pasnel.

MOUNTING THE PARTS ON THE PANEL

Mount the four, five and six-pin combination socket on the hack of the panel at A, as shown 1n ¥Fig. 2, Be
sure the sockei is positioned as shown in Fig. 2. Use the 3/8" x 6-32 screws which are long enough to fit
through the panel and the Bakelite ears of the socket. For this socket draw the nuts up firmly but not too
tight, because excess pressure could break the SOCKEL CATI S asseensesassconcarssesssassrassesrosnssrsarssnsossnrncannanl )

In a similar manner, mount the seven-pin miniature socket, positioning at B as shown In Fig. 2. Use

1/4:" x 4-‘%0 Ecrewﬁ I'i'lil‘ll'iiilllill‘"l‘llllll’llllll'iﬂ'l'lllllll!'lll.!lli'!illii.l '-li-llll-i.“i-'ﬂ'il-lii-‘lI.'I-‘il-lﬁ‘lilillillilillll( )
Mount the large seven~pin socket at C, positioning as in Fig. 2. Use 1/4" X 6~32 SCTreWS.seeeeesrsvsssnses{ )

Place the 5-pin nuvistor socket on front of the panel so the body and lugs protrude through to the back,
Position carefully as shown at E and mount with 1/4" X 2-56 screws. Do not overtighten screws as threads
may strip. Bend out all socket lugs. This facilitates wiring besesnesnensatnncntenseseransarnssserrrasasrsosesossnsenasnel )

Mount the 10-pin socket (no terminal in center) in the same manner as the 7-pin socket, positioning as
Shﬂwn El.t Ej.. UEE 1/4" }{ 42_4{] SCFEWE ll-lllﬂl.i#lilllliilllllilll'ili--l--llli'il-.lllliliiliilllllliliililillltﬂl-liil‘lilililill-lli{ )

Mount the 12-pin compactron socket in position F as shown, Use 1/4" X 6-32 SCIEWS seeserecsrcvsssosronvash )

Mount the 9-10-pin miniature combination (10th center pin) socket at G, positioning as shown, Use 1/4"

x il_‘i{:} ECFEWS ."-.i-ll'iiliiililllll!l'l.lilIIlIﬁI..lllili-lIﬁlilI'lllll-i'll'l.‘.'ﬂl*l..flll‘.illiliiillll-l-l-llil-l-ﬁi-l'll‘.'I'Il‘ﬂﬂl!.l.‘li( )

Mount the 8-pin octal socket in the position shown at H in Fig. 2, Use 1/4" X 6=32 SCTEWS sesecosesnvsnsenel )
Mount the 9-pin novar socket in the position shown at J in Fig. 2. Use 1/4" X 6~32 SCYECWS seessvssnsassassl )

Mount the 8-pin loctal socket in the position shown at K in Fig. 2. Bend out the 4 grounding lugs until they
are agaiﬂgt the panEI‘ USE 1/4" ){ 6—32 EETEWS -l-'\lil'l-lllll“lilllltlllil-l-llllll-ill.lill-l'll-lli'l'lll-'l-.'ll-llll!'-l'l'l'li'l-lﬂ"il'-"llil'( )

There are three rubber grommets of different diameters which are to be mounted in the panel, They are
at positions L, MandQinFig.2. By comparing the hole size and the grommet size, you will have no trouble
in choosing the right grommet for each hole. To install a grommet, you grasp it between your thumb and
forefinger and press so that the grommet is slightly egg-shaped. Put one end into the hole so the rubber 1s
on both the top and bottom of the panel. Gradually work the entire grommet into the hole so that the edge of

the hole ig lined with rubber.
Inﬂtall the mEdium SiZEd grﬂmmEt iﬁ hGIE L E.-S Bh{}wn in Fig- 2 ‘I-Il.l..‘l-il-l'l!l'.‘lﬁ#"Il"**il‘llilllil'll-liiil( )
IHSt&ll the }.&rgegt gr{}mmet in hG}-E M in Figi 2--l-lll-lil‘li'l'ﬁiilil‘ll‘lll'l‘lI'i"l-‘IIIIllll‘.l'lllllililllii'llll"l--"--'i‘lll'l'( )

IHStH.}.l the Sm&}.IESt grﬂmmEt in the Q &E‘ Shﬂw in Fig. 2 ---‘H‘-.-.'lii.i‘l'.‘"il'ill.liiii"I-I.IIII'IIllilllilll‘llllﬂl( )
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FIG. 4. Attaching plastiec window to panel. F1G. 5. Position of meter rectifier and fuse holder.

Install the transparent window for the roll chart on the back of the panel using two 10-inch pieces of mask-
ing tape. Place tape on the plastic window with the overlap directly against the metal surface, as shown in

Fig, 4
lgl A A A d A ARl iR A2 2 A RS AR R S AR Ry Ry R Y R R R R R R R R N Y N PR P R I R R N F RN P R Y T S SIS s s Iy M T I ImMmMmMM I I I Y Y I ( )

Temporarily mount 4-lug terminal strip N on the panel as shown in Fig, 2. Use a 1/4" X 6~32 screw
and nut; no lockwasher is required., Later the nut and screw will be removed as a meter stud will hold the

terminal strip in place, The other terminal strips with flat feet are to be mounted latereavcecocscsscascarcanesl }

Mount the meter rectifier on one pilot lamp bracket positioning the rectifier as shown in Fig. 2 and 5.
Use a 6-32 nut. Do not pull on or move the leads more than necessary as they are fragile and can be broken
Off the I‘ECtifier' Leave the resj-stcr j-n placeiilIllii!ililllIlIlll#..#'liliili’l!"liilllllllllllﬁllllIllllllilﬂll.li-iiiiiiilll( )

Mount the fuse holder on the other pilot lamp bracket as shown in Figs. 2 and 5, Use a 3/8" X 6-32

sorewllllll"'lil..l'llllli"l'l‘l'l‘l'll"illlillii'lili'lllil.‘il#l.ii.li.'l'llilil.‘l'I'Iﬁll‘...ilil‘il'l#.i!ilil!l"l X X R N2 1 N A2 NSRS ETESNETHY. ( )

Mount a 2-lugterminal strip and the rectifier pilot lamp bracket on the geared roll chart bracket as shown
in Figl 2. Use a 1/4" x 6“32 BcrEWlill'ilill'llIll'llllllilllﬁl‘illi’llllI"Illll'lllll.l.l..lillllllIlilllllliillillllﬂlllllll.lillll-( )

Mount a 4-lug terminal strip and the fuse holder pilot lamp bracket on the other roll chart bracket as
ShOWIl 111 Fig; 2. Use a 1/4"x6_32 Bcrewn--nilnil-.lt--inii--i'i:-#-l-in-i-nil-.l--l-lnlliltnnll--.tiiti-----it--::l'lniu-«w-.t ( )

Mount the geared roll chart bracket on the back of the panel as shown in Figs. 2 and 5. Use two 1/4" X

6_32 3Qrews L XTI S Z R XY NS RSN R RS RS R RSN S XS 2 Y 2 3 i 3R NS XA R R R LY RN A XA Rl Ny RE s Rl R SRR RANARERESERIEZSEY LSS ELIRERESESTALESEENESRLEXEERERZSN. ( )

Now attach the spacer bushing, thumb wheel, spring washer, lockwasher, and 3/8" X 4-40 screw to the
bracket as Shown m Figl 6lillllill'llﬂ!llll#i#illll#ll-lililiilillliillllIllllllllll'iiiiillliiInllliliililli.-li!lilli#llliii"llli( )

Mount the other roll chart bracket onthe back of the panel ag shown in Figs. 2 and 5. Be sure and slip the
studs of the wooden dowels into the holes of the bracket before it is fastened to the panel, Use two 1/4" X

6-32
Screws A A A 4l 2 A AR d Il 2R R Il IR TS R F Y TN EY R R Y P S YR PR PR Y R YY) CRLBCBDBISLEBPENDOLONE BV ENGIDR PO PRC P BT ORBORPRRPOREPRITOIIIBORRRoe ( )

To install the roll chart, position the panelas shown SCREW TERMINAL
in Fig, 7. The chart is rolled so the top lines of the
chart unroll first and the tube test data is printed on SPACER BUSHING
the outside of the rolli.ecccsscccssscosccscccrcenccccsnceses ( )

Unroll about 7 inches ofthe chartand insert this end
under roller No, 1. Slide the chart along the window
under and up in front of roller No. 2. The end of the

THUMB WHEEL

chart should be centered on the wood roller to give SPRING WASHER
equal clearance between the edges of the paper and LOCK WASHER\\ k =
the mounting brackets. Attach this end of the chart to SCREW \@Q
roller No. 2 with a 7-inch piece of masking tape...( ) \‘Qf
Turn the gear wheel 80 the chart winds up on roller FIG. 6. Attaching the spacer bushing, thumb wheel, lock-
NOu 2 0tessasrsessnssssscecsssssrsnsssnsncsseessssassesssassssassos | ) washer and screw to geared roll chart bracket.

6



ROLLER 41

ROLLER ¥ 2

TUBE CHART
ON ROLLER

PLASTIC

WINDOW

F16. 7. Installing the roll chart.

When the other end of the chart is reached, check the paper on roller No, 2, If it appears to be too loose,
re~roll the paper on the roller more tightly. The loose end of the chaxrt is attached to roller No. 1 with a
7-inch piece of masking tape. This end will not necessarily match up with the small groove in roller No, 1
but should be parallel to it, The chart should roll smoothly from one end to the other. If the paper is too
loose, there will be excessive play; if it is too tight, the chart will bind,

Slip a piece of paper (a cut-up paper bag will do) around the chart and tie in place with a piece of string
or Scotch tape. This will protect the roll chart from solder and rosin splatters. It is to be removed before
the paﬂe}‘ iE &tt&{:he{j tD the’ Gabirle.tl.il‘i'lllf'l'lll'l'il‘"i'I'Il'Ill'l‘lIl'lll'l'II'ii'lli‘l*i**lfll“"!l“i‘*-li‘ll‘l'*l"#ll‘-il‘#ll.'ii#-ﬂ'( )

Before installing switch SWA, mount the parts on the switch. You will need.:
One 5,1K-ohm resistor {green, brown, red)
One 1K~ohm resistor (brown, black, red)
One 2,5K~ochm resistor, b watt

One 1.8K-ohm resistor (brown, gray, red)
One 470-ohm resgistor (yellow, violet, brown)
One 16-1/4" red wire

One 15" red wire

One 2~1/2" red wire

16 1/4" RED 15" RED

One 2-1/2" black wire 2 1/2" BLACK
The locations of the resistors and wires are shown L
in Fig, 8, The switch lugs are in the position shown 21/72" RED

when the locating tab onthe front ofthe switch appears
as in Fig, 8, Note that the lead of the 1.8K~ohm re- LOCATING TAB
sistor passes through lug 9 and then through lug 10, '

The bodieg of all resistors are quite close to the lugs SHAFT
on the switch. Place all parts and leads in place and

solder all lugs, Do not cut the free leads of any of the

TESiStﬂrgni|uiu--i-nu-:-tin-inut-t---lr-t--'---t--t-nn-i--hunin( ) FIG 3 REEiSH}TE ﬂﬂ(i wires on E?H-‘\r'itﬂ}:'l I"'*]W‘\

Now mount the switchonthe backof the panel in the position indicated in ¥ig. 2, The locating tab must pass
through the corresponding panel hole, Uge a flat washer and nut on the front of the panel fo fasten SWA in

plﬂ-ce AR T REZEXZERR N RSN RIS RRLERRZESRNENENRLEEESREAFEETRIRRYEENERREERLENSSE SRS ELEN TS LLRELSERER]ESENSENRERLLELESR LSS ENLNEELEDELETELEEERDENSERLESRSZEZSENERJ) { )

Pass the free lead of the 5.1K-ohm resistor through terminal Z1 and crimp; cut off excess lead..vieerees{ )

7
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Pass the free lead of the 1K~ohm resistor through Z1 and crimp in place, cutting off the excess lead

1ength+; lii-i#i-#--iiliiiillilliiiitililﬂlill-lil-#n!#lil#-hl-lllnlllllllll'llllll!lllitnIriIliilnl\liliI-t!i!llll\-liit!--ltiiilfit-i-iliitniitit( )

:E:LL:LES the free end ﬂf the 2”1/2 " red Wire thr{jugh Zl an{:‘i crimp- DG ﬂ{:}t S{}Ider"“lllll.l.-“l-lill!-'I--l'l"( }

Pass the free lead of the 2.0K-ohm resgistor through Z2 and crimp. Do not solder Z2..cvereeecavsoscsssoenal )

Pass the free lead of the 1,8K-ohm resgistor through Z3 and crimp, DO not SOIAEeTr .ceseresscerceersssnsessae( )

Pass the free end of the 2-1/2" black wire through Z3, Crimp but do not S0ldericrcesesesssvececcscorcassessel }

Attach the free lead of the 470-ohm resistor to Z3, Crimp but do Not SOl0E T ciiesistacssnsacsrisnconanccnsconsel )

Run the two leads from 1 and 6 of SWA between the tube chart and sockets toward SWbD, They will be
faﬂten'e{j t{--} the GDFTECt terminais laterl---l-li-lllilllllllll#.'lll--lllll'lllillllllllllllliillll'l-'-ll‘l!!lllliill‘li.*lll"i-'( )

Install potentiometer RI on the backofthe panel as shown in Fig, 2. Use the same procedure as employed

fDr SWA' iillll-I‘i--'I'ﬁl....l.'--'III-‘..."*--..ll“-‘--.--l-‘."-.""""-"'."-".‘."...-""..'.‘"'.‘"..-"-'-'.‘.".'..‘.""-""."""-( )

Mount switch SWB on the back of the panel using the same procedure as employed for SWA . vseeevssvnsse( )

Position the 12-lever switch, SWC, on the back of the panel, as shown in Fig. 2. The mounting holes on
the switch are threaded and no lockwashers or nuts are used. Attach with 1/4" X 6-32 SCI€WS.eeseseesseneel )

Mount potentiometer R2 on the back ofthe panel as shown in Fig. 9. In this case, place a lockwasher over
the bushing of the potentiometer and then slide its shaft through the hole in the panel, Attach a flat washer
and a nut on the front of the panel, Hold the potentiometer in the position shown iIn IFig, 2 and tighten the

nutl‘I‘l'llliiliiilll-ilil'll-ll.-ll-.lilii'lll-.-lI-'l-lilllll-I-l'llIl-l'-'liIi.lll.lll#i'i'ﬂ'!“ﬂ:.".‘l-"'ﬂ'.li‘..‘l“'I"."."ill-#‘*'--."'.‘.-"‘-"-I-'- ( )

% NUT

=

d

" ¢

CONTROL ¢
LOCKWASHER /f PANEL
oaneL— || WASHER

Fi1i. 9. :'i!;ta{thiﬂg potentiomeler {o paﬂef.

GROMMET 5
.

BAYONET

SOCKET ==t

. .

FIG. 11. Installing a neon bulb and holder on panel.

3/8" SPACER
A4 (ROUND)

S R LA i

% ﬁ\mma

9/16" x 6-32 SCREW

F1G. 10. Mounting SWI) 1o panel.

Using two 3/8"spacers andtwo /16" X 6-32 screws,
mount switch SWD on the back of the panel, as shown
in Fig, 2. Refer to Fig. 10 for mounting detailS..ceee.( )

Iingert the neon lamp in its holder and push it into
the panel grommet at M, as shown in Fig. 2. Refer to
Figl 11 fﬂr dEt&i}-SI.-l.-l-lllllill‘l.llllll’lil.."ﬁ‘l‘i‘llll‘illlll( )

This completes mounting the hardware on the front
panel and your instrument should appear as shown in
Fig, 2 with the exception of the paper on the chart and
the parts on SWA,



WIRING THE SOCKETS

All socket pins having the same numbers will be
wired together., Note that there are two groups of
sockets divided between the left and right hand sides
of the panel,

On the left, there isa combination socket, a nuvistor
socket, a 7-pin miniature socket, a large 7-pin socket,
and a 10-pin miniature socket, On the nuvistor socket
the lead of lug 12, as described, runs across to the
right-hand group, along with leads of lugs 8, 9, and
10 of the 10-pin miniature socket, Lugs 10 and 8 of
the nuvistor socket will be connected to the 10-pin

miniature socket,
When all lugs numbered 1 through 7 are connected

together we will take seven leads from the correspond-
ing lugs of socket D and route them between switch
SWA and the roll chart mounting bracket, around the
bracket of SWC and to the equivalent terminals on
SWC, Leads from lugs 8, 9, 10, 11,and 12 of the right
hand group of sockets will be routed between the edge
of the chassis, SWD and R2, and connect the corre-
sponding terminals on SWC,

We have not given a pictorial of a complele socket
wiring because so many leads pass over each other
that they could not he identified on a drawing; instead,
separate pictorials are given for the various termi-
nals, Instructions for wiring are given in Tables 1
through 11, The second column tells you the color and

dan

&

length of wire touse;the fourth column tells you where
to connect it; and the fifth column what to solder, Cut
all wires to proper length and strip 1/4" of insulation
from each end before starting to install the wiring
shown in eachtable. The accompanying pictorials make
wire placement (dress) easy. Solder onlywhenyouare
told to do =0, because some terminals are to have
several wires connected to them. Nolice there are
two "check® columns. Put a check mark in the first
column after each step, as soon as youfinish it. Then,
when you have finished the assembly, go back and re-
check each step. Be sure (o foilow the nstructions
exactly.

It is extremely important to use the correct colors
of wires, Since there are s0 many wires, it 1s almost
impossible to trace and checkthe connections ofa wire
which is not properly color-coded. To install a wire,
hend a hook in the bare end, ingsert the hook in the hole
in the lug specified, pinch the hook shut with your long-
nosed pliers and connect the other end of the wire to
its connection point. Cut off any excess wire and dress
the lead as shown in the pictorial, In some cases you
will be instructed {o solder joints immediately; in
others, you will not solder until later because other
leads will be added fo the same terminal. It 1s espe-
cially important to pinch the hooktight if the lug is not
to be soldered until later. Be careful, however, in
pinching the wire that you do not break it, A broken
wire must, of course, be replaced.

Ry ' HERH i :
T L T AR TS | EUTEE RN 11
1 T N o ] ML
t ; s j
5

The CONAHR Model 223 showing the sacket wiring.
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TABLE 1

Ll e |

WIRE COLOR SEE ;
STEP AND LENGTH FIG. SOCKET CONNECTION SOLDER CHECK | CHECK
1 White 10" 12 1 SWC - 1D 1 SWC I
2 White 5" 12 1D - 1A 1D
3 White 3" 12 1A - 1B 1A
4 White 2-3/4" 12 1B - 1C 1B
5 White 8-1/4" 12 1C - 1H 1C
6 White 3-3/4" 12 1 1H ~ 1F 1H
7 White 2~1/2" 12 1F - 1G 1F
H 8 White 3-1/4" 12 1G - 1K | 1G
9 White 2-1/2" | 12 1K - 1J 1K~1J

.;%//////////////////////////// o e A
e S ot |

cha) ZH X////////////////////%///////%

FIG. 12. Pictorial of wiring in Table 1.
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TABLE 2

WIRE COLOR SEL

STEP AND LENGTH FIG. SOCKET CONNECTION { SOLDER CHECK | CHECK
1 Orange,/black 11-1/4" 13 28WC -~ 2D 28WC
2 Orange/black 5-3/4" 13 2D - both of 2A* 2D left 2A
3 Orange/black 4" 13 Right 2A - 2E 2E
4 | Orange/black 3" 13 Right 2A - 2B | Right 2A
L | . |
5 Orange/black 3~1/4" 13 2B - 2C 2R
6 - Orange/black 8~3/4" 13 2C - 2H 2C
7 Orange/black 3-1/2" 13 2H - 2F 2H
8 Orange/black 3" 13 2F - 2G 2F
9 Orange/black 3-1/4" 13 2G - 2K 2G |
10 Orange/black 3~1/4" 13 | 2K - 2J 2K - 2J

*¥There are two No, 2 lugs on socket A,

SWC
o

O > ;
Lel Lol {or Lol
O >
Lo/
P

[l [of Tel To
OmrPer —
Lo Ll

4 1

Loi

1)
1ol ls) o) Le
o ial|oj [e

7 T T B
. 7 fﬁf’RGLLEH#I///’“”” .

QFHESENT & e o e ﬂ- i r’mmfﬂfﬂﬂﬂfﬁfffyﬁf ;’/ *,ﬁ”;
SHOWN . 7777 77 RoL tre2.

FIG. 13. Picterial of wiring in Table 2
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TABLE 3

WIRE COLOR ! SEE ! 1
STEP AND LENGTH FiG. z SOCKET CONNECTION SOLDER | CHECK CHECK
1 Green 11-1/2" 14 3 SWC - 3D 3 SWC
2 Green 4-1/2" (strip 14 3D « three No, 3 3D
1" at one end) pins of A
3 Green 3-1/2" 14 3A - 3B All No. 3 |
of A
4 Green 2-3/4" 14 3B ~ 3C 3B
Green 8-1/4" 14 3C - 34 3C
Green 3~3/4" 14 3H - 3F 3H
Green 31" 14 3F - 3G 3L
Green 4" 14 3G - 3K 3G
Green 3" 14 3K - 3J 3K « 3J
L,
O O
SWC
0
M 2345 = Na7 s 8
EL gn 5 A 3 A gn 5 A %A s
B BB B B B B B
Ec 30 E’If;ﬁt:: 34‘: E’c chc
o} 2 EMRE 9 o]
IEN IS PP L
/ ROLLER #| 7/,
7 2 BB ‘
O Agg o f:/ @ {%ﬁf o @Y% °°
SWA~ PUUTLL =,
(§§$5Eg11:) 7 7 7 ,
N . p ; s " ;;.f £ j_,, T
r SHOWN 4 o .;::’*{f ,a’-/f/ i e /*"/: R#OLLEH #2 i
Z
M
| 2 . 3 4 O
N SWD
3
O QO
K
')

F1G. 14. Pictorial of wiring in Table 3.
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TABLE 4

13

WIRE COLOR SEE
STEP AND LENGTH FIG. SOCKET CONNECTION | SOLDER CHECK | CHECK
1 White/black 12" 15 4 SWC - 4D 4 SWC
2 White /black 4-1/2 " 15 4D - 4A 4D
3 White /black 3-1/2 " 15 4A - 4E 4F
4 White /black 4-1/2 " 15 4A - 48 AA
5 White/black 2~1/2" i5 4B - 4C 4B
6. White /black 8-1/4" 15 4C - 4H 4C
1
7 White/black 3-3/4" 15 41 - 4F 4H
8 White/black 1~3/4" 15 4F ~ 4G 4F
9 White/black 3-1/2" 15 4G ~ 4J 4G
10 White /black 2~1/4" I 15 4 -~ 4K 4J - 4K
O O
SWC |
&
icRicEicE bk icEich icEdichlckd e i ic it c i kS
A O A L= A A A o A A Q A L] A L4 ] A O A‘ L2 ) A
%ﬂ % %B %B %B %E :?E -1 B ”_;]B ?E EIE EIE Rz ol 2
G C C C C C C C C C C C
I IEEIRIRCIR IR IRYIBIR IR IR o
w s Lt - - L..n - - - - - - 3
YELLOW -
.  ROLLER#1” A
i f,r?f e f 4 BB BB| WI ; . i ?
BIENE % BIQE AW (® % |
SWA / w3
PRESENT — S bl } e |
(s0r T ) -f’ P . =
2l Z ReEp L2
M
i 2 . 3 4 O
@ t_I._I ™ i e
> Az
i
® \sMie 7
. o B D
: N
2 | AN
o . x 10
5 2 0 [
4 0 e V¢ Q0
A= 0 )%(0) (Ps02°
Sl A 3 \O° 43¢
O O
A 0 C
o \_/
FIG. 15, Pictorial of wiring in Table 4.




TABLE b

i

WIRE COLOR SEE
STEP AND LENGTH FIG, SOCKET CONNECTION | SOLDER CHECK | CHECK
1 Yellow 12-1/2" 16 5 SWC - 5D 5 SWC
2 Yellow 4" 16 5D ~ DA 5D
; el
3 vellow 2-1/2" 16 5A ~ bR 5A
4 Yellow 2-3/4" 16 5B - 5C 5B
5 Yellow 8-1/2" 16 5C - 5H 5C
6 Yellow 2-3/4" i6 5H - 5J 5H
7 Yellow 2-1/4" 16 5J = bK { 5J
8 Yellow 3~1/4" 16 5K~ 5(G { 5K
| .
| 9 Yellow 1~1/2" 16 5G - BF ‘ 5G - 5F ’
O 0
SWC
O
I N 203N 4S5 EN=TMNH=8MN 9 101
ISlciichelc ohdicMIche i ICgIE
SAGAIGA 22 EAIEA|IBA RA A EA
B Bl B B B B B B B B
BB BelBelBelBe il BelBe
EMICRICREIEREIE LE CICREICRSIC R
- - w gt ot - bt -
YELLOW
_ROLLER g fﬁfﬁiﬁj __
AALErs T BB BB] WI 'D E
L WE o RIQE 55 WA@Y W ® VR
SWA | & h w2 2IME
PRESENT e S g 7L,
|\ BUT NOT althlt 7 7 7 ROLLER#2 / .y A%
2
| 2 l 3 4 O
-_— M — — 'ﬂ""
( N )} SWD
gu...
5
o\
o & o
Y/ 3
O O ©/4
K

FIG. 16. Pietorial of wiring in Table 5.
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1/ // / Schematic of the CONAR Model 223 tube tester.

RIO R1l @‘ @

470 .8 K
)
BLACK | WHITE
NO. 8
OF
SWB

i

ORANGE |GREEN |WHITE |YELLOW|BROWN |PURPLE [ORANGE|BLUE BLACK |YELLOW |GREEN
BLACK BLACK BLACK IBLACK
3 4 S 6 7 8 9 1O M 12

TO CORRESPONDING TUBE PIN NUMBERS
16



TABLE 6

WIRE COLOR SEE r I ‘ l
STEP AND LENGTH FIG. SOCKET CONNECTION | SOLDER CHECK CHECK
1 Brown 13-1/2" 17 6 SWC - 6D 6 SWC
2 Brown 3-1/2" 17 6D - BA 81D
———— 4
3 Brown 1-1/2" 17 6A - 6B 6A
4 Brown 2-1/4" 17 6B ~ 6C 6§13
5 Brown 8-3/4" 17 6C - 8H 6C
6 Brown 3~-1/2" 17 6H - 6F 6H
7 Brown 1-3/4" 17 6 - 603 6T
8 Brown 3~1/21 17 86G - 64J 6G
[ 9 Brown 2-1/2" 17 6J - Bk 6J - 6K
i :
O Q

SWC
'S 0
I”¢2"33 ﬂ4"35"‘ S”ET”{,B”EQHQIG"QH 120 o
AlGA EIA SAEAIRA SAlRAlFA Al A 5 A
B|5B|B :D]BZEH aBEB BiB Bl BB
C CEC off | wy,
EMIE EC»_E]CHC 5 C ocﬁcﬂcﬂ
s w - » w - w - " L/ »
YELLOW
W e ROLLER # ! / e —%
e BB A NN
/O AAP
SWA
PRESENT 3 ;
BUT NOT
SHOWN =
SWD
2
3
O

I'1G;. 17. Pictorial of wiring in Table 6.
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TABLE 7

WIRE COLOR SEE
STEP AND LENGTH FIG. SOCKET CONNECTION | SOLDER CHECK ! CHECK
1 Purple 13~1/4" 18 7 SWC - 7D 7 SWC
2 Purple 2-3/4" 18 7D - 7B 7D
3 Purple 2-1/4" 18 B - 7C 7R
4 Purple 8-1/2" 18 7C - TH 7C
5 Purple 2-1/2" 18 7H - TF 7TH
|
6 Purple 2-3/4" 18 TF ~ 7J 7F
. i
7 Purple 3-1/4" 18 7] - 71G Td
3 Purple 3-1/2" ] 18 i 7G - TK G - TK
0 Q
O O
_2N3 4S5 Ne M7 (e 2 0 NEle]e
%A %A %A gﬂu EIA EA 2 Al g A EJA %A EIA
5BiGBIEP|Re|Ee|RB|EB B e BB
ncgcﬂcgcac eIt IER GCECDCD
» ) ot L L. w - b bt -
YELLOW
gaata et R o .
T roLerR® . . &
’ BB e WInN— A L
O AAF}H o ‘,-?/'/f ,;”Hf".-'f;f'r o @ o 0 B
swA -~ L D
PRESENT : ) - ﬂ,/" = e o 5
:(BLSfL D%T) a 7 7 0  ROLLER#2 -
N
O
O

FIG. 18. Pictorial of wiring in Table 7.
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TABLE 8

|
WIRE COLOR SEE | ]
STEP AND LENGTH FIG. SOCKET CONNECTION | SOLDER CHECK | CHECK
b = _ - a
1 Orange 1-3/4" 19 8K -~ 8D 8E
2 Orange 11" 19 8D - 8H 8D
3 Orange 2~1/2" 19 8H - 8F 8H
—  S— - - ;
4 Orange 2-1/4" 19 8F - 8G 8F
5 Orange 3-1/2" ! 19 8G ~ 8J 8G
| |
6 Orange 3-1/4" 19 8J - 8K 8dJ
- =
7 Orange 14~3/4" | 19 ] 8 SWC - 8K 8 SWC - 8K
O O
SWC
Q Q
& ™
1! =23 34?'35 he 57 (Hee 9 o INgiz]o
AlGAIRAI QA RA|IRBAIRAIRAIEAI A A A
Al EAES EAIRA B EAE EA AL
B Bii.B B g8 8 B B B B B B
T B BelBelBelBel|BelBciBelBelBelF
BRI RE R REIERAR R
w o v s - . O
YELLOW -

PRESENT
f BUT NOT

SHOWN

)

L

.
i

- e oy f?f e A e v e
ROLLER#17. 7/ . A

—arrrrLTL

F16G. 19. Pictorial of wiring in Table 8.
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TABLE &

i I T r
WIRE COLOR | SEE
STEP AND LENGTH FIG. SOCKET CONNECTION | SOLDER CHECK CHECK
1 Blue 11-1/2" 20 9D - 9F oD
" 1
2 Blue 3-1/2" 20 9F - 9G gF
3 Biue 3-1/2" 20 5G - 9J l 9G
4 i Blue 14-3/4" 20 9 SWC - 9J l 9 SWC - 9J
O 0
SWC
O
™ : - ™ -
- | "132 33 F\E4P35 uB E?EB
A A A A Al A Al A 3
ciadiciNicis iCIICINICINIE
B B B B B B B B
A BelBelBelBellelBelBe
chIchICREICREIC R C IS N L R I L
.. w L . » L. s ot v »
YELLOW =
f ) ROLLER#17 .~~~
2 - )
B8 Wile
- B8
O 8 %2 DIQEE 1%
SWA -~ | i : ) w2
(G20 e “ -f i
i i i o i : =
SHOWN 4@ / 7 ROLLER®2, =~~~
Z

FI1G. 20. Pictorial of wiring in Table 9,
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TABLE 10
WIRE COLOR | SEE | |
STEP AND LENGTH FIG. | SOCKET CONNECTION | SOLDER CHECK | CHECK
1 Black 3~1/4" 21 10E -~ 10D 10E
2 Black 11-1/2" 21 10D ~ 10F 10D
3 | Heavy Black 18" 21 . QR ~ 10G [ -
| . —
4 Black 4" 21 10F - 10G 10F
i
5 Black 14-1/2" | 21 10 SWC - 10G | 10 SWC - 10G *

*Check to make certain all leads at 10G are soldered,

Asgemble the heavy black lead andthe grid clip as shown in the insert in Fig. 21. Pull the metal clip from
the Bakelite cap so the bare end of the black lead can be pushed through the cap and soldered to the clip.
The solder should lie flat on the lead and clip so the clip may be pushed back into the CaDe,seavscossessssaael )

Now, from the front of the panel, push the other end of the black lead through grommet Q. Tie a knot in
the lead so it cannot slip back through the grommet and so there will be about 5" of wire from the knot to
its free end, Use a thin-bladed screwdriver to lift the wires between sockets H and J and F and G. Work the

black lead under these wires, keeping it next to the panel and attach to pin 10 (center pin) of socket G, as
shown in Fig, 21

s asrSenia ‘-'l'll-ll"l'l'l'l'.."'.“'fi-liil'll.Il'.“'-‘l‘-'lllt.ili'lillll‘l‘.liiil-I'I'.‘l-:--il-ll-‘iII-IlI‘lil-llillil'li'llliilil‘( )
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O o
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- --u F) - p ~ .
52133 M2 Mls s e e e e \
g o} o} " { [ g B o ChNRC I B! RZ2 Q]2
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CIC R I C R I C R IC R I CRE R C R ICRAIC RS CR FC I IR
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FIG. 21. Pictorial of wiring in Table 10,
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TABLE 11

WIRE COLOR SEE
STEP AND LENGTH FIG, SOCKET CONNECTION | SOLDER |CHECK | CHECK
1 Yellow/black 16" 22 11 SWC - 11F 11 SWC - 111?l
2 Green/black 11~3/4" 1 22 12E - 12F 12E
3 Green/black 15-1/2" 22 12 SWC ~ 12F 12 SWC - 12F]
o 9 8 7 ° |

O
LT-I —
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i) T T e e L )
| "RED

FIG, 22. Pictorial of wiring in Table 11.
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GCENERAL WIRING

At this time, all wiring except the power transformer and meter will be completed. You will need:

One bus bar wire (heavy bare) Cne 680K~ohm resistor
spaghetti One 60K-ohm 1Y% resistor

One power cord One 51-ohm resistor

One .05-mfd capacitor One 348-ohm 1% resistor

When soldering bus wire on switch SWC apply solder to wire and lug: remove solder and draw iron on bus
wire so that it will be soldered as well as lug.

Follow the instructions in Table 12,

TABLE 12
PART OR WIRE SOCKET CONNECTION SOLDER CHECK
1 3" bare bus wire Through SWC12A, 11A, 10A, All A lugs
2-1/2" spaghetti 9A, BA, TA, 6A, DA, 4A, 3A, on SWC
24, 1A, 2-1/2" spaghetti to and 18 of
SWH18, SWH
I 2 16-3/8" bare bus wire 23 | Through SWC1B, 2B, 3B, 4B, | All B lugs
5B, 6B, 7B, 818, 9B, 10B, 118, on SWC
128, except 128
3 Red wire 13" | 23 SWC12B to SWD5 Both |
4 9-1/2" bare bus wire 23 Through SWC1C, 2C, 3C, 4C, 3 of R2, All
9~3/4" spaghetti 5C, 6C, 7C, 8C, 9C, 10C, 11C, | € lugs on
12C, 2-3/4" spaghetti to 3 of SWC except
R2, SWC10
5 6-1/2" twisted wires 23 One end to BB1 and BB2, W1 and
(black and white) | other to W1 and W2, W2 _
6 | Red wire 9" 23 | BB1 to 8 of SWB BB1 l
7 Red wire 8-1/2" 23 BB2 to SWCI1C BB2 | |
8 680K-ohm res. -— M1 to M2 NO
(blue, gray, yellow) | i |
9 348-ohim res., 1'% —— N2 to N3 NO
10 | 60K-ohm res., 1% -~ | N11o N3 NO _ |
11 | Red wire 10-3/4" 23 | N3 to V2 N3 1 '
12 Red wire of rectifier 23 to V2 V2
13 Red wire 14" 23 | N2 to 2 of R2 2 of R2 .
14 51 ohm res. (green, 73 to Z4 NO
2
brown, black)
15 Red wire 207 2 Z3 to 1 of R2 | 1 of R2 and |
7.3
16 Yellow rectifier lead 23 to V1 NO
17 Yellow wire 3-1/2" 23 1 of SWD to V1 1 of SWD
and V1
18 Red wire 15" 23 6 of SWA to 3 of SWD 3 of SWD
19 05-mifd capacitor - M2 to N4, Cut excess M2
_ _ lead length
20 | Red wire 10~1/2" 23 | N4 to SWD4 BOTH I
21 | Red wire 16~-1/4" 23 | 1 of SWA to 6 of SWD | 6 of SWD |

INSTALLING THE LINE CORD

Push the end of the line cord through grommet L from the front of the panel, Mark the line cord 7 inches
from the tinned ends. Tie a knot inthe cord so the mark is past the knot on the free end of the cord. 5plit the
two leads down to the knot, Cut one lead 1~1/2" from the knot, Strip off 1/4" of insulation and solder this
lead to 2 of R1. Bring the other lead around R1 near socket E along the chassis and up and around the roil
chart bracket and terminal strip Z, guiding the lead with longnose pliers. Solder lead t0 1 of AA. ciesersans( )
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i, 23. Pictoriat of wiring in Tahie 12,

MOUNTING AND WIRING
THE METER

Remove and discard the screw and nut holding {er-
minal strip N in place, Insertthe meter from the front
of the panel so its mounting screws go through the
four holes provided in the panel, and one also goes
through the mounting foot of terminal strip N; the
meter screws will go only intothe proper holes ciaeeef{ )

Connections will now be made to the twolugs on the
bhack of the meter, With the panel positionedas in Fig.
24, the right-hand meter lug is positive. Connect a
5~3/4" red lead from the right-hand meter terminal
to terminal N2, Solder N2 and the meter terminal.
Push the wire straight down to the chassis from lug
N2 and from the edge of the meter Case.iieeesesssresss{ )

Connect a 3-3/4" red lead from the left-hand meter
terminal to SWD2. Solder both connections. Again
bring the wire down to the Chass8isS,..cucsrssssnssscescese( )
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over the meter serews,

Place cable clamps around the wires and over the other three meter screws as shown in Fig. 24. Attach
nuts to the meter screws and tighten firmly bt doO NOE (0P Ceiiicrensinissnreierssasssssnescsonrssosessssessessssnonssnsel )
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MOUNTING AND WIRING THE POWER TRANSFORMER

The power transformer will be bolted to the inside of the cabinet so there will be no strain on the pianel,

Fasten the two mounting brackets to the transformer core with 1-1/2" X 8-32 screws, as shown in Fig.
4.',:.];51.‘1.‘. {JFELWF th{‘} i1UtS L].I:] tightl l-ii*‘l-i'i-;il-l-ilql--iiil;1..4llli-llllli.ani-l.ii.ll.lp-il-I.i-iil‘.q-&-ﬁ-:'igql;;.qq‘g.;'--.;.t‘;--‘( )

Now place the transformer in the cabinet, as shown in I'ig. 2613, so the holes in the gides of the cabinet
Ime uI] ‘,ﬁ.rith the hDIES in the bTilcketSl llllll-lllill’ﬁl#Iiliil‘llltliliilli'#lllllllililillliilllllll‘I-llllllliiliillilllifl.iilil{ )

Slip each of the four thread-cutting screws through a metal cup washer, through one of the cabinet holes
and into the corresponding hole in the brackets., Drive home snugly with a heavy screwdriver. When the
screw 18 partially in, backing if off a turn or so and then proceeding again makes the work easier. .c.eeea( )

To wire the power transformer, position the panel upside down on top of the cabinet {gshown in Fig, 24).
Fig, 26 shows where the various leads connect and this will aid you in properly positioning the leads. The
ingtructions for wiring the power transformer are given in TAable 13, siieiesescisessvosesvonsncncrrensnnversorssssnsl )

NOTE: Double brackets are on
outside away from transformer.

FI16G. 25, Auntaching the mounting brackets to the power

transiormer.

When you have finished the transformer wiring, you will have two groups of wires. The large group runs
from the transformer to the SWB switch; the small group goes past the switch to 4, R1, AA and M, Place
cable straps around the two groups of wires as shown in Fig. 24, Bend the wires into a reverse letter "S"
as shown, This will allow you to place the panel in ifs proper position in the case without interference,
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TABLE 13
[—— TRANSFORMER | SEE ] '
STEP LEAD OR WIRE FIG. HOW ROUTED AND TCO WHERE I:SGLDER CHECK 1 CHECK
1 Black,/red 26 Between SWA and chart bracket,
under ali leads to 3 of Ri. N YES .
2 Brown,/biack 26 Between SWA and chart bracket,
under 3 and 2 of Rl to 1 of R1, YES
3 Orange /hlue 26 Under power cord lead at 1 of
AAto 2 of AA, YES
4 Orange 26 Connect free end to 74, YES
2 Gray 26 Bring under all wires to SWC1C., YES
6 Yellow/green 26 Connect {o 71, YES
7 Red 26 Slip between SWA and chart bracket
under leads between Rl and bracket
to M1, YES
8 Green/white | 26 Connect to 22, cut off any excess
lead at 22, YES
9 Red/green 26 Connect o 1 of SWB, YES
10 Brown 26 Connect to 2 of SWB, YES
11 Black/vellow 26 Connect to 3 of SWB, YES J.
12 Brown/vellow 28 Connect to 4 of SWB, YES
13 Blue /vellow 26 Connect to 5 of SWB, YES
14 Brown/white 26 Connect to 6 of SWEB, YES
15 Black/green 26 Connect to 7 of SWE. YES
16 Biack/white 26 Connect to § of SWB, YES i
17 Purple 26 Connect to 9 of SWB, YES
18 White /red 26 Connect to 14 of SWE, YES
19 Black 26 Connect to 11 of 5SWH YES
20 Yellow 26 Connect to 12 of SWB, YES
21 Blue a6 Connect to 13 of SWH, YES
Y. Green 26 Connect to 14 of SWB, YES
23 White 26 Connect to 15 of SWB, YES
24 Red/yellow 26 Connect to 16 of SWB. _ YES
25 Orange/white 26 Connect to 17 of SWB, NO
26 Red wire 77 2h N1 between SWA and roll chart N1 and 17
bracket to 17 of SWB, of SWB

LEAD IDENTIFICATION

LEGEND
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F'ig. 27 shows the correct method of installing the cable straps. First, you wrap the band around with the
teeth against the wires and thread the band through the clamp 100p, as shown in Fig, 27A, cisesescaonnersaonal }

Then pull the band tight with fingers or pliers, as shown in I'ig, 27B, Cut off excess band, ..cesveeevecese{ }

To finish up the back of the panel, remove the protective paper you placed around the roll chart; install
the t\""rrﬂ pilﬂt 1élmp5 -i-n thEir thdEFS &ﬂd the que in its thde—r- i-ll!lll‘lllﬂ'l-‘-'Il-'I'-llllI-ll-lll‘llll-llll'lllllillllllili-ll-i( )

Lift the panel so the meter can be rotated up and away from you, When the panel is turned over, it will
fit on top of the cabinet, asten the panel to the cabinet with the eight wood screws provided. ceevecessssecese( )

Now attach the black button knobs tothetwelve levers of SWC and the red button knob 10 SWD . .veeeevesnna( )
Attach pointer knobs to the shafts of SWB, SWA, and R1, The screws in the knobs should fit against the
flat section of the shaft, This positions the knobs correctly. Rotate the shaft of R2 completely counterclock-

wise. Put on the knob so it points to the last mark to the left and tighten the set screw in the Knob. seecveee( )

You are now ready to test tubes, bul first read over the test procedure,

FIii. 27. Correct method for Enﬁtailing the cable slraps,
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Preliminary Tests

Examine the meter pointer; with no power applied,
it should be over zeroonthe 0-100 scale, If the pointer
is not zeroed, adjust it, using a small screwdriver to
turn the plastic screw on the meter face,

Plug the power cord into a 115V, 60-cycle power
outlet., Turn the Line Adjustclockwise, The pllot lamps
under the roll chart should light up and you should be
able to adjust the meter pointer to the Adjust Line at
the center of the scale,

Next, one at a time, throw each of the lever switches
to the Test position and back to NORMAL. Without a
tube in the tester the neon short lamp should not stay
lighted when a lever is in the TEST position, If throw-
ing two levers causes the lamp to glow, a short be-
tween the circuiis of these leversis indicated. For ex~
ample, If throwing either levers4 or 5to TEST causes
the neon bulb to glow, you should examine each socket
for solder or a wire end bridging between pins 4 and
2., such trouble can easily be found by inspection and
corrected, If everything seems to be normal, further
tests can be made by actually testing some tubes.

IN CASE OF TROUBLE

If the tester does not operate properly, we suggest
the fallowing fests:

1. Recheck all wiring and soldered connections. At
this time look for wire clippings and small splatters
of solder which could short tube socket terminals,
switch contacts, terminal strip lugs, efc.

2, If an ohmmeter is availahle, check the continuity
between lever switch contacts 1, 2, 3, . ... 11, 12,
and the various tube socket terminals havingthe same
numbers.,

3. Check the ac voltages shown on the schematic
and make certain the transformer leads are connected
to the proper switch terminals and other connection
points.

INSTRUMENT DESCRIPTION

The heart of the Model 223 is the 12-lever switch.
With this switch any tube pin can be connected fo any
one of the three circuits,

In the test position an ac voltage is applied through
the neon hulb, If there is a conductive path between
the tube electrode connected to "TEST" and any other
electrode, the lamp will glow, In this way shorts and
undesirable leakage between electrodes may be dis-
covered; also filament continuity may be checked.

In the "C" position, the electrode is connected to a
tap on the filament transformer chosen by the 17-
position filament switch,

In the "NORMAL™" position, the tube elements are
connected to the "O" side of the filament winding of the
power transformer and throughthe meter circuittothe
test secondary of the power transformer,
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With the proper lever setf to "C", the tube filament
18 heated. All other electrodes except the cathode and
other filament are connected to TEST, This connects
the tube as a diocde. When the Press-~To-~Read button
18 depressed, the neon lamp is disconnected from the
circuit and a voltage chosen by presetting Switch A is
applied across the dicde-connected tube. At the same
time, the meter is switched from measuring the sec-
ondary voltage and is placed in series to check the
dlode current. This current is indicated onthe "GOOD
- ? BADP" scale of the meter.

OPERATING INSTRUCTIONS

1, Connect the power cord to a 115 volt, 50-60 cycle
source,

2. Move the roll chart to the listing of the tube to be
tested.

3, From the chart, set switches A and B to the po-
gitions shown,

4., Throw the lever switch listed under C tothe "C"
row. All other lever switches remain in the NORMAL
row at this time,

. Set the D Control to the value under the "D"
heading.

6. Insert the tube in the proper socket.

7. Turn the Adjust Line Control so the pilot lamps
light and the meter pointer is over the Adjust Line on
the meter scale. Filament continuity is t{o be checked
at this time by moving the lever switch in the C posi-
tion to the TEST position and then backto C, The neon
lamp must blow in the TEST position. If no glow is
seen, the tube filament is open and the tube is rejected
without further tests. Ignore any momentary flashes
of the neon lamp as the levers are moved since they
are only the result of the capacitor in series with the
lamp charging or discharging.

8., Throw the one or more switches, under the Cath-
ode Shorts heading, at the sametimeto TEST and then
back to NORMAL. The neon lamp should NOT glow
when lever or levers are in the TEST position, A glow
shows cathode leakage i3 present and the tube should
be rejected without further tests. Tap the tube lightly
when making this test to see if an intermitient short
is present,

9. Continuity tests of elements which are supposed
to be connected together inside the tube are listed under
the data for the tube. Throw such levers one at a time
to TEST and then back to NORMAL, The neon lamp
must glow when each lever is in the TEST position,
If there is no glow, reject the fube without further
tests,

10, Throw each lever listed under the TEST row,
one by one in the order listed in the chart, The neon
lamp should NOT glow unless otherwise indicated on
fhe roll chart. A glow indicates a shorted condition
and the fube should be rejected without further tests,




Tap the tube lightly as each lever is put in the TEST
position to reveal any intermittent shorts.

11. When all levers under TEST are in this position,
depress the Press-To-Read button and observe the
guality of the tube on the meter.

Should you suspect an open exists in one of the pins
connected in the TEST position, this may be easily
checked. Return all levers to normal, and while hold-
ing the Press-To-Read button down, throw each ofthe
levers in question to TEST and then backto NORMAL,
If throwing a lever to test results in no movement of
the meter needle, that electrode has an open connection
to its base prong and the tube is defective. Bear in
mind that the reading on some elements may be slight
(less than one division) but it there is any meter
pointer movement the element is not open. In case of
doubt, make this test, even though the tube may test
in the "GOOD?" scale in the first step, when all nec-
essary levers are in the TEST position.

KEY TO LETTER
ABBREVIATIONS INDICATING

TUBE SECTION UNDER TEST
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SPECIAL TESTS
1. "EYE TESTS" (Electron raytype indicator tubes)

NOTE: For a complete short test on "EYE" tubes,
watch for neon lamp glow when the indi-
cated levers are thrown to the TEST posi-
tion same as is done for all other tubes.

(a) Single Target Type. This type is typified by
types 6ED and 6G5. For example, the rollchart
data for the "EYE" section of type 65 appears
as follows:

TUBE A B C D SHORTS TEST
666 EYE 4 8 1 O 2-4

The following test procedure must be used:

1. Set all switches and confrols as indicated on the
roll chart for "eye."

2. Press the READ METER button and observe the
circular fluorescent screen which should illuminate
completely, Disregard meter indications.

3. Throw the first of the two levers indicated under
the TEST heading (lever 2 in this example)} to the
NORMAL position. A good tube will now exhibit a
typical angular shadow. Return the same first lever
to its original TEST position and cbserve closure of
the shadow,
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(b) Double Target Type. This type is iypified by
types 6AD6 and 8AF6. For example, the roll
chart data for type 6AD6 appears as lollows:

TURE A B C D SHORTS TEST
6ADG EYE 4 &8 2 0 8 3=4=5

Test procedure is as follows:

1. Set "A", "B", "C", and "D" ag indicated on the
roil chart,

2. Perform cathode short test by throwing lever 8
to the TEST position and back to NORMAL position,
observing neon bulb for "short" indication while lever
is in TEST position.

3. Set Jevers 3, 4, and 5 to the TEST position and
ocbserve neon bulb for "short" indications,

4, Press the READ METER button and cbserve the
circular fluorescent screen which should iiluminate
completely. Disregard meter indications,

5. Throw the first of the three levers under the
TEST heading (lever 3 in this example) to the NOR~
MAL position, A good tube will now exhibit a typical
angular shadow,

6. Throw the second of the three levers under the
TEST heading (lever 4 in this example)} to the NOR-
MAL position, A good tube will now exhibit another
angular shadow, opposite the position occupied by the
first shadow,

7. Return levers 3 and 4 to the TEST position and
note closure of the shadows,

(¢) FM/AM Tuning Indicator Tubes. Anexample of
this type electron ray tube is type 6AL7, the
roll chart data for which appears as follows:

TUBE A B C D SHORTS TEST

GAL7 EYE 1 8 * 0 8 1~3-4
~5—-6

*(6ALT - Also throw 4-5-6 to "C")

Test procedure is as follows:

1. Set "A", "B" "C" and "D"as indicated on the
roll chart,

2. Perform cathode short test,

3. Set levers 3, 4, 5, and 6tothe TEST position and
observe neon bulb for short indications,

4, Throw levers 4, 5, and 6 to the "C" position.

5. Press the READ METER button and note the two
rectangular fluorescent patterns on the screen of the
tube. Disregard meter indications.

6. With the READ METER button depressed, throw
the first lever listed in the parenthesgis note (lever
4 in this example) from its "C" position to NORMAL
position. One rectangular pattern should become



shorter in length,

7. With the READ METER hutton still depressed,
throw the third lever listed in the parenthesis note
(lever 6 in this example) from the "C" position to the
NORMAL position. The other rectangular pattern
should then become shorter in length,

8. Throw the second lever listed in the parenthesis
note (lever 5 in this example) from the "C" position
to NORMAL position. Both patterns should then be-
come shorter in length from the ends opposite to those
nreviously affected, Observe the ends closely as the
movement may be slight,

3. SPECIAL RECTIFIER TEST (Types 70A7, 117NT7,
and 117P7)

Because of unusual internal connections (one side
of the filament connects to the plate), the rectifier
sections of fypes T0AT7, 117N7, and 117P7 require
special test procedures. Caution must be exercised
in performing these tests, to minimize the pogsibility
of filament burn-out.

(2) 70A7 ~ Rectifier Section.

1. Set "A", "B" "C", and "D" as indicated on the
supplementary chart,

2. Perform cathode short test.

3, After the tube has heated sufficiently, throw
levers 2, 6, and 7 RAPIDLY to the TEST position, and
QUICKLY depress the READ METER butfon. The first
meter indication obtained is the significant one, since
the pointer will quickly fall back as the tube filament
cools, Make absolutely certain all three levers (2, 6,
and 7) are in the TEST position before the READ
METER hutton is depressed. '

(b) 117N7 and 117P7 - Rectifier Section

1, Set "A", "B", "C" and "D" as indicated on the
supplementary chart,

2. Perform cathode short test,

3, After the tube has heated sufficiently, throw
levers 2 and 7 RAPIDLY to the TEST position, and
QUICKLY depress the READ METER button, The first
meter indication obtained is the significant one, since
the pointer will quickly fall back as the tube filament
cools, Make absolutely certain both levers (2 and 7)
are in the TEST position before the READ METER
button is depressed.

3. GAS TYPE RECTIFIERS

When testing gas rectifier types such as 0Y4, OZ3,
and OZ4, it will be noted that the meter pointer will
remain in the REPLACE sector for a brief period
and then deflect quickly into the GOOD sector. This
condition is normal for a good gas rectifier. Should
the pointer remain in the REPLACE sector after
several seconds have elapsed, the ftube should be
rejected.,

4., TUBE~-BRAND VARIATIONS

In determining the tube test limits for this instru-
ment, CONAR engineers have spent considerable time
checking tubes from the production runs of leading
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tube manufacturers. From the information gathered,
the data on the roll chart accompanying this instru-
ment has been compiled.

Due to the fact that extensive researchis constantly
being made in the television and radio tube industry
to improve and stabilize tube characteristics, it isnot
uncommon for a manufacturer to make achange in the
specifications of a particulartube, This change, though
perhaps not readily noticeable in set performance,
may become apparent when the tube is tested on your
CONAR Model 223, and necessitate a new test limit
for that particular fype.

Therefore, should a particular type be foundtovary
consistently from the assigned average roll chart
limits, simply determine the new average setiing for
control "D" that will produce a reading of approxi-
mately 70 on the 0-100 scale directly below the three
color "Quality" scale,

Keep in mind that consistently high or low reading
for any particular manufacturer’s tubes of a certain
type are notnecessarily indicative of a poorer or better
run of tubes or a defect in your tube tester.

SPECIAL SUBSCRIPTION SERVICE

New Tube Test Data

In line with CONAR's degiretoextend utmost service
to builders and users of CONAR test equipment Kits,

new Tube Test Data is available periodically as new
tubes are introduced., Youwill be notified automatically
as this data becomes available.

ACCESSORY ADAPTERS AVAIL-
ABLE FOR YOUR TUBE TESTER

CONAR Stock No. 3AD Picture Tube Adapter Cable
is designed to adapt the Model 223 to the Emission
test of all types of modern picture tubes with the ex-
ception of 110° types.

CONAR Stock No, 5AD picture tube adapter cable
is designed to adapt Stock No. 3AD cable described
above to the emission test of both types of modern
110° picture tubes,

MAINTENANCE SUGGESTIONS

Your CONAR Tube Tester is capable of fulfilling
continuous daily service requirements over a period
of many years. However, in order for you, the user,
to fully realize these capabilities, the same degree of
care in operation and maintenance should be accorded
your instrument that would be given any other fine
piece of equipment.

There is always the possibility that repairs will be
necessary with any piece of test equipment. Should
your tube tester require servicing, just remember
that the same logical processes of elimination apply
ag they do for any electrical circuit, and you should
experience no difficulty. The checks outlined under
"WHAT TO DO IN CASE OF TROUBLE," will aid you



considerably. Proper operating voltages are shownon
the schematic. A variation of £ 209 in these readings
is entirely acceptable,

Should failure of the meter movement coil be sus~
nected, the continuity may be checked with an ohm-
meter if a limiting resistor of approximately 10K{is
first connected in series withthe ohmmeter test leads.
NEVER test meter coil continuity directly with an chm-~
meter, Excessive current from the ohmmeter batiery
will invariably ruin the meter coil and will definitely
resuil in an open condition,

Do NOT attempt repair of the meter movement coil
at any time. This will automatically void our standard
warranty coverage of the meter movement.,

Should the clear plastic meter cover become dam-
aged, you may obtain replacement of the cover only
from CONAR Instruments., To remove the cover, in-
sert a small screwdriver of knife blade under one of
the upper corners and gently pry upward. This is a
friction fit, and it should pop right off, When installing
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a new cover, be careful to properly engage the small
plastic stud on the cover with the slotted zerc adjust
lever on the meter movement, Do not leave the meter
movement exposed to the air for any length of time,
Accumulations of dust and other foreign matter can
seriously impair the operation of this delicate instru-
ment. Should you find it necessary to have the plastic
cover removed for any time, protect the movement
by enclosing it in a box.

The clear plastic meter cover may occasionally,
through repeated polishing or cleaning, accumulate
charges of static electricity. This will cause the pointer
to deflect erratically regardless of whether the in-
strument is tuned on or off. These static charges
may easily be removed by using one of the commer-
cially available anti-static solutions or a solution of
any good ligquid detergent (of the type used for washing
dishes) and water, Simply dip a clean, softcloth in the
solution and wipe the surface of the meter cover. The
cover need not be removed for this operation.
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RESISTOR AND CAPACITOR COLOR CODES
JAN and EIA stand for the two common color codes (Joint Army-Navy and Electronics Indus-

The two codeg are the same except as indicated. We have not indicated

ficients or characteristics of capacitors, because they are not necessary

RESISTORS — RESISTANCE GIVEN IN OHMS

IIIIIIII TOLERANCE N
SIG. o CERAMIC CAPACITORS MICA CAPACITORS |PAPER
COLOR gy MULTIPLIER RESIS. ™ 0" e | OVER | (As below, or + 1 mmf,| CAP
OR LESS 10 MMF whichever is larger)
Black |0 | 1 + 2.0 MMF + 20% + 20% 20%
__Brown 1 10 + 1.0 MMF + 19, + 1% o
Red | 2 100 + 29 + 2% |
Orange | 3 1000 + 2.5% + 2.5% o
Yellow | 4 10,000 ]
Green 5 100,000 | + 0.5 MMF + 59 + 5%, (EIA) Y
Blue 6 1,000,000 -
Violet 7 10,000,000
Gray 8 + 0.25 MMF
White g + 1.0 MMF + 109 . 100,
Gold .1 + 59, 5%, (JAN) 5%,
Silver .01 + 10%| 109, 109,
No color | + 209, . 20%

2ND SIGNIFICANT FIGURE

[ST SIGNIFICANT
FIGURE

? e e 1 e s e e
-
':

— TOLERANCE

MULTIPLIER

Black body
Colored body

composition, non-insulated,

composition, insulated.

Double width band for 1st sig. figure indicates wire-
wound,

prrer.

..... A

CAPACITORS — CAPACITY GIVEN IN MMF

.......

AHIA J0 SHLONAT IONTUNSVIARN 04 Yd11H AANVH SIHL 4801

CERAMIC MICA
DISCS, BUTTON,OR FEED-THRU STAND-OFF CLASS OR CHARACTERISTIC REFERS TO Q FACTOR, TEMPER-
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