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FILAMENT VOLTAGE

SET LINE

TYPE

PLATE

30, 100, and 250 volts AT, '

63, 1.4, 2, 2,35, 2.5, 3.15, 4.2, 4.7, 3, £.3, 7.5,
9.45, 12.6, 18.6, 25, 32, 50, 0, and 110 volts AC.

Constant tension, free rolling, thumbwhes! oper -
ated, illuminated,

otep tvpe.

1 milliampere full scale, BaD - 7 - GOOD
seale, illuminated,

Emission, Short, Leakage, Open Element, and
Filament continuity,

105.125 volts 50/60 cps AC.

13" wide x B-1/2" high x 5-12" deep.

4 Ibs.
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INTRODUCTION

A vacunm tube pogsesses a number of operating
characteristics, any one of which may be used
to indicate, to a limited degree, the operatiocnal
gapabilities of the tube. Any number of tube
testing devices are available, utilizing one or
more of these characteristics, each one subject
to ivs gwnl limitations. I is universally recog-
nized that no tube tester can provide acomplete
and accurate account of the condition existing
within a given vacuum tube when that tube is in
operation in the receiver, If maxmum benefit
is o be otained from a tube tester, regardless
of its design, two things showld be known: {1} the
requirements placed on the tube, and (2} the
limitations of the fube {ester, With this thousht
in mind, we have listed some of the more com-
monly used methods of tube testing,

EMISSION TESTING

Tg:ing the emisgion capabilities of the cathode
provides the =simmplest and most economical
means of determining the overall quality of a
vacumurn tube, This is aceomplishad by con-
necting all the grids to the plate and operating
the tube as a rectfier, The actyal emission of
the cathode is then comparedto apredetermined
value accepted ag standard for that tube type, K
the ratheode should hawve one particularly active
porticn, the emission checker will indicate the
quality of the tube tobe good, even though the re-
mainder of the cathode may be mactive. On the
other hand, modern coated cathodeg are capable
of large emission, often far in excess of the
emission required for the particular application,
In some cases the emission checker will indicate
the quality of the tbe to be questionable or even
unacceptable, This tube may not fimetion in an
aghdication redquiring a large emission but wenldd
pMFaoly operate satisfactorily for z long time
Im a cireuit where the emission requirements
are less,

TRANSCONDUCTANCE TESTING

A transconductance tester placss i standard
voltags on each tube element, creating a olate
current flow, Measurement of this plare current
will indicate the transconductanee of that par-
ticular mube under static conditions. Here again,
sinee tne fube is not operating exzctly as it does
in the receiver, the test mav be termed incon-
clusive. Animproved version of the transeondue-
tance tost is available in the dynamic transeon-
ductance tester,

DYNAMIC TRANSCONDUCTANCE TESTING

The dynamic transconduetance of a tobe iz
measured by using the ¢ireuit of the statie trans-
condnctance tester and adding a signal generator,
By applving a signal to the tube wnder fest, the
action of the plate current will be similarto that
experienced in the receiver, varying in relation-
ship to the input signal, Although thig system
gives an indication of how the hsbe wiil operate
mder signal conditions, R is still lmifed in
scope, Certain types of tubes cannot be satisfac-
torily checked on any type of tester, ewen the
dynamic transconductance tester, Particular
offenders in this respect are tabes vsed in the
vertirzl and horizontal deflection circuifis of
television receivers. The only method of accu-
rately checking these tubes is by sef testing,

SET TESTING

No tube tester is required in this system of tube
testing; simply insert 2 new tube inthe receiver
and observe the resulis. At firgt glance this
appears to be the most inexpenzive testing
system available, Bear m mind, however that
¥ ail hibes were to be tested in this manner,
a stock of fubes representing an nvestment of
several hundred dollars is required,

POWER QUTPUT TESTING

This iesting system is perhaps the most sabis-
factory in regards to similarity between est re-
suits 3nd actual operation in the receiver, Since
both the mpaid and cutpst powers are known,
the gther factars ean be defermined, In the case
of valtage ampliflers the woltage amplifieation
and omput voltage will be of prime inferest,
The power ouwiput test is ideally suited to
tasiing power amplifiers, where the cutput power
iz of major concern,

LOW LINE TEST

In this testing system the input voltage to the
receiver is lowered to 109 volts, Sufficient ime
should be allowed {10 minutes} for the tube
heaters to stabilize, [ the questionable tubefails
to fmction properly it should be replaced,

INSTRUMENT DESCRIPTION

In designing a tube checker, the desigmer is
faced with the problern of deciding which of the
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above mentioned testing procedures to follow,
Points that must be considered are the cost,
relative merits of sach system, and the net
value to the purchazer, On the basis of these
amd other considerations, the HEATHERIT Tube
Checker has been desimmed arcund the emission
Jesting cihvcuit, There are several reasons
tor this decision, some of which are: (1) the
emissign checker will provide the best gverall
indication of tube cuality when compared with
other types on a ¢ost per unit basis, (2) the
transconductance of a tube is dependent upom
cathode emission, {3) saome busy servicemen do
nok wish to take the fime necessary tocheck the
fube thoroughty. They plug in the tube, push the
bution and observe the meter to check the emis-
siom: if the emission of the tube is too low for
the intended service, determining any of the
gther characteristics iz 2 wagte of valuable
timme, (4} the emission testing circuit is rela-
tively simple, requires few components, and
lewkis itself well to kit-type construction, and (5
the low selling price made possible by the use
af this eircuit more than competsates for any
inherent shorteomings it may possess, We sin-
cerely believe ihe HEATHEKIT Tubke Cheoker
will give the most test information per dollar
imvested,

The action of the matrument has been made cuiife
flexible by the use of multiple fllament voitages,
adistable cathode current, variable meter sen-
gifivity and individual element switching. The
thirteen lever switches make it possible to con-
nect any element to any other element, regard-
less of the pin numbers involved,

The instrument may be used in darkened areas
(snch as the inevitable dark corner behind the TV
receiver) with ease since both the roll chart and
the meter are llutninated,

No difficulty should be experienced in roll chart
operation on the part of the left-handed operator,
Thumbwheel drive knobs have been provided on
both sides of the panel to elimninate any "cross-
over" problems. The roll chart mechanism i a
unicie degign which permits the roll chart to
rm freely throughout its enfire length without
binding, The chart rollers are spring loaded to
keep the chart taut at =H times to present a
smooth niewing surface,

TUBE TYPE ACCOMMODATIONS

The HEATHEIT Tube Checker was designed for

cheeking tubes encountered in everyday radio
and TV sarvice work, tha iz not specifically
limited to these types, It will check satisfartor-
ity any tube thatcanbe accommodated inthe tube
sockets If the dara provided by the tube manu-
fachirer 1is awvailable, Sockets provided are:
4-9in, 5-pin, 5-pin Nuvistor, 6-pin, 7-pio combi-
nation apd pilot lamp, T-pin minjature, 7-pio
Nuvistor, 8-pin octal, 8-pin lectal, 8-pin Novar,
10-pin miniature, and I2-pin Compactron,

The 10-pin miniature socket is constructed so
that {t can also be used tocheck89-pin miniature
tubes,

ROLL CHART DATA

The roll chart contains necessary data for the
checking of currently used tobes, Because of the
constantly growing list of tubes it is impossible
to list all the fubes on the chart, Many tubes
not listed on the chart may be found in the roll
chart supplement, Test data for newly released
tube types is forwarded regularly to subscrib-
ers to the roll chart subscription service, This
serviee is provided free to all purchasgers of
HEATHEIT Tube Checkers for the current
galenday year,

FILAMENT VOLTAGES

Filament voltares used in the operation of the
tube checker are derivedfrom a secondary wind-
ing on the power transformer which is tappedio
provide nineteen different voltages, These volt-
ages are switch seleeted for convenience of oper-
ation and assure the application of the proper
filament voltage for 2 given tube type under test,

TEST VOLTAGES

Voltages used in the various tests provided by
the Tube Checker are derived from asecondary
winding onthe power transformer which is tapped
at 30, 100, and 230 veolts, Duringthe operation of
the Checker, three basic circttits are set up
uzing these voltapes,

LiINE TEST CIRCUIT

The first basic circuit, Figure 1, is inuse when
the TEST switch is in the SHORT ADJUST posi-
tion. The SET LINE switch in the primaryof the
power transformer wvaries the voltage across
the primary, thus controlling the voltage across
both secondary windings simultanecusly, The
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meter, with the voltage divider and reetifier
network now in the circuit, will indicate the
proper secondary voltage when the needle is
within the LINE TEST block, The purpose o
the SET LINE switch is to assure proper
voltages on the tube under test, thus mini-
mizing the possibiliiy of an erronecus indica-
tion due to abnormally high or low power line
voltages,

1=
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. Figure 1

SHORT TEST CIRCUIT

The zecond basic circuit, Figure 2, is used in
the short, leakage, and filament coutinuity tests,
The 100 voit tap iz connected to the neon short
indicator and associated networkand 12 in series
with the plate of the tube under test, The meter
is not in the cirveuit; the tests are indicated by
the neon lamp, Moving the lever switches in the
prescribed manner comnects the tube elements
in such & manner that a shormed element will
¢ause consideranle inereased curremt flow
through the resisior in parallel with the neon
lamp, The voltage drop then produced resches
the operating voltage of the neon lamp causing
it to glow, thus indicating a short, For the
leakage test, the circuit remaing unchanged in

respects except one: the value of the re-

ance in parallel with the pecn lamp is in-
creased, thus increasing the sensitivity of the
test. The term "short™ as used in this test should
not e confugsed with the direet short formed by
connecting two terminals with a piece of wire,
The sensitivity rating of the shorttest is 250 K2,
which means the lamp will glow i the resistance
between the ghorted elements is anywhere be-
tween the values of 0 and 250,000 chms, The
gensitivity rating of the leakage test {(high-
gensitivity short tegt) is 2 megchis which
means that the lamp will glow if the resistance
15 anywhere bLetween § and 2,000,000 chms,
Actyally, this test may be altered to any de-
sired seénsitivity by replacing the 2.2 megohm

resistor with the remired value . The shopt test
is a very critical test and should be periormed
carefully and ewaluated in termas of the amount
of leakage which ¢an be tolerated in the circuit.

——

*
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QUALITY TEST CIRCLIT

Figure 2 -1 §
|
|

The third basic cireunit, Figure 3, is used when
making the guallty and open element tests, The
plate and grids are connected together to the 30
volt transformer tap, The fllament and cathpde
are comected fogether to the O volt tap of the
high voltage winding through the PLATE con-
trol, The PLATE controi adjusts the sensi-
tivity of the meter, which iz in the circuit at
thig time, The inbe now eonducts 2s a hali-
wave rectifier, the total emission of the cathaode
being pagsed to a single termimal {anode) and
ot throwgh the meter cirenit,

A good tube, with the sensitivity of the meter
properly adjusted, will have sufficient cathode
emission fo swing the meter needle into the
GOOD section of the scale, I the emission is
too low, the current through the tube will not be
high enoogh to bring the geedie into the GOOD
section: # will remain ir the (¥ szectitm or
drop indg the BAD section,

oy
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An open element may be detected in the follow-
ing mammer, Since all tubwe elements {except
cathode} are connected to the plate terminal,
the curremt indicated by the meter during the
guality test repregents the total currventthrough
the tube, Disconnecting an element from the
plate terminal will cause the current through
the tube to diminish, The meter reading will
then be less than originelly noted, Therefore,
z drop in the meter reading indicates the sle-
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ment i nat open. K the element were open,
disconnecting It {from the plate terminal would
make no change in the tube current, henrs no
change in the meter reading, For tubes with a
nurmber of grids, the operation is somewhat
orore complex, but the same theory applies in
general, For gas tubes (OZ4, ete.) the 250 volt
tap is used instead of the 30 volt tap, The rest

of the cirenitry remains wnchanged,

The TYPE switch places the appropriate re-
sistance wvalue in the plate circuit of the tube
under test to limit the cathode-current. This
switch also changes the meter sensitivity to
obtain the proper meter deflection for this
value of cathode current,

CONSTRUCTION NOTES

This manual ig supplied to assist you in every
way to complete your kit with the least possible
chance for error, The arrangement shown is
the result of extensive experimentation and
trial, K followed carefully, the result will be
bighty stable and dependable performance, We
suggest that you retain the manusl in your
files for future reference, both in the use of
the equipment and for its maintenance,

UNPACK THE KIT CARETULLY AND CHECK
EACH PART AGAINST THE PARTS LIST. In 30
doing, vyou will hecome acquainted with the
parts, ERefer to the information on the msgide
covers of the manual to help you identify
the components, I some shortage or paris
damage 13 found in checlking the Parts List,
please read the Replacements section and sup-
ply the information called for therein,

Hesistors generally have a tolerance rating of

10% unless otherwise stated in the Parts List,
Tolerances om eapacitors are penerally even
greater, Limits of +100% and -20% are common

for electrolytic capacitors,

Al

We sugeest that you do the following before work
153 startod:

1-

2,

Lay out all parts so that they are readily
availahle,

Provide yoursel with good guality tools,
Bacic tool requirements consist of 2 serew-
driver with a 1/4" blade: a smal} screw-
driver with a 1/8" blade; long-nose pliers:
wire cutters, preferably separate diagonal
cutters: a penknife or a toel for strippmg
msulation from wires: a soldering iron for
gun} znd rosin core solder. A set ~f nut
drivers and a nut starter, while not neces-
gary, will aid extensively iIn construction
of the kit,

Most kit builders find it helpful to separate the
various parts into convenient categories, Muffin
ting or meolded egg cartons make convenient
trays for small parts. Resistors and capac-
Mors may be placed with their lead ends in-
serted in the edge of = piece of corrugated
cardboard until they are needed, Valuez ean
be written on the cardboard next to each
component, The illustration szhows one method
that may be used,
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PARTS LIST

NOTE: The circled numbers in the Parts List
are keyed to the circled numbers on the pic-
tures ¢f the parts to aid in parts identification,

PAHRT FPARTS
Mo, Per Kit

DESCRIPTION

Hesistors
1-5 1 360 2 1/2 watt
(orange-biue-brown}
1-79 1 B20 82 1/2 waltt
(eray- red-brown)
1-9 1 1000 52 1/2 wart
{brown-black-red)
1-81 1 1500 @ 1/2 watt
(brown-green-red)
1-32 1 3600 £2 1/2 watt
(orange-blue-red)
I‘E 1 100 X 1/2 watt
{br ovm-black-yellow)
1-30 1 270 KD 12 watt
{red-violet- yellow)
1-37 1 2,2 megohm
(red-red-green)
24-21 1 75 K 2% 1 watt
3E-1 )| 2800 22 T watt wire-wounnd

FART PARTS
Per Kit

No,

LESCRIPTION

3]
Contrals-Capaciior-Switches

112 1 204 1 control
& 1
60-3

gwitch

L pfd tubndar capacitor
1 DPDT gpring-return  slide

60-4
62-21

@ 63-17

B53-187
G3-168

1
1

1

1
1

Controis-Capacitors- Switches (eont'd )

SPDT slide switch
12-gang 3-position lever
swiieh

2-pole 4-position rotary
switeh

Z0-position rotary switch
13-position rotary switch

Lamps-Terminal Strips-Sockets-Kunobs

412-1

2

el Sl

#47 pilet lamp

Neon lamp

2-lug terminal strip
4-lug terminal strip
3-lug terminal strip
Oetal sockest

Loetal socket
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DESCRIPTION

3/4" rubber grommet
1/2" rubber grommet
Ling cord bushing

Line cord

Selector switch wiring
harness

ewiteh-meter wiring harness
1/8" plastic cable ¢lamp
Length bare wire

Length black test lead
Black hookup wire
Brown hoolup wire

Red hookup wire

Orange hookup wire
Yellow hookup wire
rreen hookup wire

EBlue hoolup wire

Violet hooloup wire

Gray hookup wire

White hookup wire

#10 % 1/2" sheet metal screw
8-32 x 1/4" getserew

8-32 x 3/8" serew

B-32 x 1/8" setscrew

6-32 x 1 /4" serew

B-32 x 3/8" serew

PART TPARTS DESCRIFTION PART PARTS
No, Per Kit No Per Kit
Latps-Terminal Strins-Sockets-Knobs {cont'd,) Grommets- Wire-Clamn
3 434.9 1 4-pin socket 73-2 5
424 1% 1 S-pin socket 73-3 4
TE 43412 1 B-pin socket @ 75-24 1
4313 1 ~ Tepih sccket 891 1
5 434-14 1 T-pin minizhure socket 134-47 1
& 434120 1 g-pin Novar socket
£434-121 1 12-pit Compactron  socket 134.48 1
K434 122 1 13-pinn mintature socket s 207-3 |
5434119 1 H-pin Nuvistor socket 340-2 1
¥ 434-139 1 T-pin Nuvistor socket 3d1-1 1
243421 2 Pilot lamp socket 344 _50 1
4527 13 Lewer switch knob Jd4-51 1
45272 2 Thombwhee! knob 34452 -1
462207 4 Iarge knob 344.53 1
48327 2 Snap-on pointer 344.54 1
344 55 |
344 . 536 1
o444 57 1
J44.58 1
344-50 1
Hardware
a4 250-B3 2
5 250-43 2
16 250-14 4
T 250-15 5.
it 250-58 28
¥ 250-89 B
0 050.-52 4

g 25049 B

Z 252-1 8
B 252-4 29
Eene.4

4
= 26829 4
& 25222 2
fr252-49 1
®253-9 4
W ERI-_10 4

4.40 x 1/4" serew
3-48 x 1/4" serew

17)

Bl=0ks @ O

3-48 ot

632 nut

8-32 mut

Control mut

6-3Z speednut
Push-on speednut
#8 flat washer
Control flat washer
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PART PARTS DESCRIPTION
Mo, Per Kit

Hardware {cont'd}

[ 254-T 6 #3 lockwasher

T 254-1 31 #6 lockwasher

I 254.2 4 #8 lockwasher

£ 254-5 4 Contraol lockwasher

& 259-1 2 #6 soldar lug

(& 253-16 4 Formed spring brass washey
M 258-4 2 Coil spring

Z 435-1 s Soeket mounting ring

4 435-2 1 Miniature socket mounting

ring
Large socket mmmting ring

435-3 1

Metal Parts
0-220 1] Cabinet
106-M15% 1 Pilot lamp bracket assembly
100-M378 1 Escuteheon
200-M34T 1 Chassis
EDE ATFT04-105-T06

1 Front panel
204-M190 2 Takeun roller bracket
204.M480 2 Fanel support bracket
204-M481 1 Right-hand roll chartbracket
2 482 17 Left-hand roll chart brackst

200.-M100 1 Meter mounting plate

PART
Mo,

PARTS
Per Kit

Miseellaneons

o4-T2

i 57-6

100-203
100-210
211-13

B 2603

13 261-4
407-53
4457
T4-5
451-17
453-48

4 455-13

d31-%
291 34
585-537

bt et pa ET1 bk B ek bt el 1) ke e b ek

Power transformer
Half-wave rectifier

Drive Toller

Take-up roller

Handle
Grid elip
BRubber ieest

{-1 ma meter

Roll chart
Masking tape

Nyion idletr gear

Eoll chart idler shaft

1/4" retaiming ring

Solder

Bine and white fabel

Mamal

| ]
L
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PROPER SOLDERING TECHNIQUES

Only a somefl percentage of customers find it
neCcessary o reurn equipment for factory
service, Bw far the largest portion of mal-
fmetions im this equipment are due to poor
oT improper smoldering,

If terminals are bright and clean and free of Wax,
frayed insuFation and other foreign substances,
no difficulty will be experienced ir soldering,
Correctly asafidered connections are essential if
the performamee engineered into a kif is to be
flly realized, H wou are a beginmer with no
experience fm soddering, a half hour's practice
with some oid lengths of wire may be 3 worth-
whila investrment,

For mogt wiring, a 25 to 100 watt iron or jts
equivalent imwa soldering mm is very satisfactory,
A lower watimge iron than this may not heat the
conpection embugh to flow the solder smoothly,
Heep the iram tip elean by wiping it from time
to time with & cloth,

CHASSIS WIRING AND SOLDERING

1. TUnless atherwise indicated, z!l wirs used
i5 the tgpe with colored insulation (hookup
wire), In preparing a length of heokup wire,
1/4" of smsulation should be removed from
2ach end unless dirscted ctherwise in the
assembiy sten,

2. To avoid breaking internal connections when
stripping insulation from the leads of trans-
formers or similar components, care should
be taken mot to pull directly on thelead. In-
stead, haid the lead with pliers while it is

being atrinped.

CONNECTEON

TS FLOW

4, Leads on resistors, capacitors, and similar
compenents are generally much longer than
need be to make the required connections,
In these cases, the leads should be cut to
proper lengih befere the part is instailed,
In general, the leads should be just ong
encugh to reach their terminating points,

4, Crimp or bend the lead {or leads) around the
terminal to form a good joint without re-
lying on solder for physical strength, If
the lead is feoo large to allow bendine or
the step states that it is not to be crimped,
pesition it so that a good solder connection
can still be made,

5. Posifion the work, if possible, sothat pravity
will help to keep the solder where you want
it.

B, Place a flat side of the scldering irem fip
against the joint to be soldered untii it is

heated sufficiently to meit the scider. ¢

7. Then placethe solder and it will immediately
flow over the joint: use only encugh satder to
thoroughly wet the junction, B is usuallynot
necegsary to fill the entire hole in the
terminal with solder,

B, PRaemove the solder and then the iron foom
the completed joint, Use gare not to move
the leads until the solder is solidified,

A poor or ceold selder joint will usuvally look
crystalline and have & grainy texture, or the
solder will stand wp in a blob and will not have
adhered o the joint, Sueh joints should be re-
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haated until the aolder flows smoothly, In
Some Cased, it may be npecessary o add a2

little more solder to achieve 2 smoocth, oright
ApPEATAnceE,

rOSH CORE SNLDER HAS BEEN SUPPLIED WITH THIS KTT. THEE TYPE OF SCLDER
MUST BE USED FOR ALL SOLDERING IN THIS KIT. ALL GUARANTEES ARE VOIDED
AND WE WILL NOT REPAIR OR SERVICE EQUIPMENT ™ WHICH ACID CORE SOLDER,

Of PASTE FLUXES HAVE BEEN USED. IF ADDITIONAL SOLDER ISNEEDED, BE SURE
TO PURCHASE ROSIN CORE (60: 40 or 50:50 TIN-LEAD CONTENTY RADIO TYPE SOLDER.

STEP-BY-STEP PROCEDURE

The following instructions are presented in a
lorical step-by-step sequence 1o enabie vou to
complete vour kv with the least possible con-
fus] Be sure to read each step all the way
thr nefore beginning the specified operation,
also read several steps ahead of the actual step
being performed, This will familiarize you with
the relatignship of the subsequent Cperations,
When the step is completed, check it off in the
space provided, This 1= particularly important
as it may prevent errors Or omisslons, £5pe-
pizlly ¥ wyour work is interrupted, Some kit
buiiders have also found it pelpful to mark each
wire and part in colored pencil on the Fictorial
a5 it is addad,

The fold-cut diagrams in this manual may be
removed and attached to the wall above your
working area; but becanse they are an integrat
part of the mnstructions, they should be returned
io the manuat after the kit is completed,

In erzl, the. ifllustrations in this manual
correspond io the actual configuration of the
kit: however, in some instances the illustra-

tirns may be slightly distorted to facilitate
clearly showing all of the parts,

Ths abbreviaticn "N5" indleates that a con-
pnoetion should not be soldersd yet as ather
wires will be added, When the last wire i3
installed, the terminal shouid be soldered and
the abbrewiztion ™5" isusedtoindlcate this, Note
that =z mmber will appear aftex each solder
ingtruction. This nuomber indicates the number of
1sads that are supposed fo be comneeted to the
terminal in point before it 1s soldered. For
example, if the instruetion reads, "Connect a
wire to og I (S5-2)," it willbe yrderstood that
there will be twa wires conneeted tothe terminal
at the time it 1s soldered, (neases where a wire
passes through a terminal or lug and then con-
nects to another point, it willcount as two Wires,
one entering and one leaving the terminal, ]

The steps directing the installatico of resistors
include molor codes to help identify the parta.
Alsg, if a partls identified by a letter-number
designatian (R1, Cl, etc,} on the Schematic, 1ts
designation will appear at the beginping of the
agsembly step which directs its nstallation,
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STEP-BY-STEP ASSEMBLY

Pictorial 1

Refer to Pictorial 1 for the following steps, ( ) Mount the octal tube socket at loeation D .
Secure the socket with a socket mounting
ring, Position the kevway as shown by the
2rrow in Pictorial 1,

{ } Toprevent scratching the froot panelfinish,
place 2 cloth over the work area, Dlace the
Tront panel on your waark area as shown_

{ ) Referring to Detail 1B, mount the 12-pin

{ } Heferring to Detafl 1A, mount the loatal tube Compactron tube socket at location H, Se.

socket at location B, Secore the socket with
a gccket mounting ring as shown, Be sure
o position the Keyway as showm by the

arrow i Pictorial 1,

HOLD THE SQCHET FM THE CHASSIS HOLE AND PLACE
QONE SHE OF THE RIMG WTS THE CROOWE OF THE
SOCMET. USING & SCREWDRIVER, PRESS THE RIMG
TWFQ THE GROCVE ARCUND THE SQCKET

Detail 1A

cire the socket with 6-32 x 1/4" screws,
#5 Jockwashers, and 6-32 nuts, Position the
blank space as shown by the arrow in Pie—
torial 1,

Mount the 9-pin Novar tube socket at lo-
cation X, Use 8-32 x 1/4" serews, #8 lock-
washers, and 8.-32 nuts, Posgition the Hank
space as shown,

Mount the 10-pin miniature tube socket at
location F. Use 3-48 x 1/4" serews, #3
lockwashers, and 3-48 nuts, Position the
biank space as shown,
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é; &-32 MLUT

@ ®»E LOCKWASHER

Q% §-32 % 4" SCREW

Detail 1B

{ )} Imsert a 3/4" rubber grommet at location

()

()

* =

<. Work this grommet into the hole until
It becomes 4 square,

Mount the DPDT spring-return slide switeh
at location A, When mounting this switch,
position it zo that the slide button is norm-
ally in the SHORT ADJUST LINE position
{s_ee the front of the paneld, Tfge B-32 x
/4" gerews to secure the switch,

Referrine to Detall 1C, mount the neon
lamp at location G. Use the large push-on
Speeinut,

LARGEL PLUSH-0OM
SFEEQOMUT

Yo REAR OF
7 FRONT PANEL

NEOM LAMP

Detail 1C

( ) Mowmt the T-pin mimlature tube socket at

()

lncation P. Use the miniature sccket mount-
ing ring. See Detail 11, Position the blank
Zpace ag shovmn by the arrow in Pictoriall .

MIMNWATELIRE SOCRET |
LOUNTING  FIMG

T-PlM MIMIATUSE
HSGLEET

Mount the S-pin tube socket at location J.
Use a socket moumbing ring, Position the
orientaticn bump (See Parts Pictorial} of
the ancket as shown by the arrow in
Pirtorial 1.

Mount the 4-pin tube sockat at location L,
Use a socket mounting ring, Position the
orientation bump 2% shown,

Mount the ¢-pin tube soecket af location N,
Tse a socket meunking ring, Position the
arientation burnp as shown,

Mount the combimation pilot lamp testing
socket and T-pin tube socket ai location R .
Ose the large socket mounting ring . Posi-
tion the grientation Hump as shown,

Mount the T-pin MNuvistor tube socket at
location K, Use 3-48 x 1/4" screws, #3
wckwashers, and 3-48 nmts, Be sure to
position the orientation slots as shown by
the arrows in Pictorial 1,

Mrint the 5-pin Nuvistor tube socket at
oeaticn @, Use 3-48 x 174" mserews, #3
lockwashers, and 3-48 nuts, Position the
orientation glots a8 shown by the arrows
in Pictorial 1,

Mount the S5PDT glide switeh (#G60-4) at
location M, Use 6-32 x ] /4" screws, Posi-
tion the switch lugs as shown,
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Refer to Pietorial 2 for the following steps, diregted and strip 1/4" of insulation from each
end of the wire, Fach socket will be referred
te by its lecation letter, The photorraph of
the completed kit on Page 36 can be used as

a general reference for wire placement.

The foHowing steps concern the comnectiom of
wires to the tube sockets on the fnont pmel,
Cut each color of hookup wire te lengh as

Fiefer to Pictorlal 2 for the followiing sieps,

COLOR 1.ENGTH FROM TO
{ } Brown A lug 1 of B (8-1) lug 1 of F {NS),
{ } Brown 3" hug 1 of F {N3) Iug 1 af D (B-1).
{ ) Brown F-1/4" lug 1 of F (NS lug 1 of B {N3.
{ } Brown 2-3/4m g 1 of ¥ {5-4) g 1 of E {3-11
{ ) Red 2-1/4" lug 2 of B (5-1) lug 2 of ¥ {NS),
{ )} Red 3-1/2% Iug 2 of F {M3) lug 2 of H (NE),
( ) Red 2.1/ lug 2 of F (NS) hig 2 of E (5-1%,
{ ) Red 2-1/2 hg 2 of F {S-4) lug 2 of D (S-11,
{ } Yellow Z-1/2~ Ing 4 of B (8-1} lng 4 of F (NS).
{ ) Tellow 2-1/2" lug 4 of F {NS) ug 4 of D {5-1).
{ } Yellow 2-3/4 lug 4 of F (198} lug 4 of E {8-1).
{ } Yellow 3.1/4" luz 4 of F (S-4) Ing 4 of H {NS),

COLOR LENGTH FROM TO
{ ) Orange 3 1/4" lug 3 of B {8-1) lug 3 of ¥ {N3).
{ )} Orange 2-1/4" lug 3 of F (NS) lug 3 of D (S-1}
{ ) Orange 2-3/4" lug 2 of F (NS) ug 3 of E (8-1).
{ ) Orange B-1/4" g 3 of F (8.4) lug 3 of H {N8),
( ) Green P-1/4" lug 5 of B (8-1) hig 5 of F (NS).
{ } Green 2-3/4" lug & of F (NS) lug 5 of b {(8-1),
{ } Green 1-3/4~ hug § of F {INS) lug 5 of E (5-1).
( ) Green 2_3 /4" lug 5 of F (S-4) lug 5§ of H (NS),
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COLOR
{ ) Blue
{ } Blue
[ )} Blue
{ ) Blue
( ) Violet
( } Violet
( ) Violet
{ } Violet
( ) Gray
. { } Gray
[ ) Gray
{ ) Gray
( ) White
{ } White

( } Black

LEWNGTH
DL

1-3/4"
3-1/4"
1-3/4"
3

3-1/4"
2-3/4"
Pk

2-3/4"
2-1/2"
2-1,/2"
2-1/2"
2-1/4"
grr

p-1/2n

1-1/4™

FROM

lug 6 of B {5-1)
lug & of F (NS}
lug 6 of F (NS)
lug 6 of F (S-4)
hay 7 of B {8-1)
lug 7 of ¥ (NS)
lug T of F {NS)
lug 7 of F (3-4)
lag B of B {8-1)
lug 8 of P (NS)
lug 8 of F (NS)
lug 8 of ¥ (5-4}
hg 9 of F (NS)
lug 9 of F (8-2)

ug 10 of P (8-1)

Pietarial 3

TC
lug 6 of F (N3,
lug 6 of D (S-1).
lug & of E {S-1).
lug 6 of H (NS).
lng T of F (NS},
lug 7o D {8-13,
lug Tol E (S-1).
lug T o H (MS),
luz 8 of F (NS
lug 8 f D {S-1).
lug 8 of E' {S-1),
Jug 8 of H (NS
hug 9 of E (8-1).
lug 9 of H (NS},
lug 10 of H (N5,
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Refer to Pietorizl 4 for the followmpg stens,

{

DOLOR
} Brown
} Brown
) Brown
} Brown
) Brown
} Red
) Red
) Red
) Red
' Red
) Red
) Red
} Yellow
] Yellow
} Yellow
] Yallow
} Yellow
} Yellow
) Bloe

! BEne

LENGTH
-

2.3/4"
m
2-1/4"
a0
K
qu
3-1/4"
2-1/2"
[-3/a»
2-3/4™
2-3/4"
2-1/2"
o
-1/
2-1/2"
1-1/4"
g
-
3-1/2"

Ell

FROM
g 1 of J{8-1).
hg I of R (IS)
lug 1 of P (NS)
lug 1 of P (3-3)
Ing 1 of N (S-2]
lug 2 of J (NS5}
lug 2 of J (8-2)
lug 2 of R {NS)
lug 2 of P (NS}
g 2 of P {S-3)
lug 2 of W (5-2)
g 12 of @ (NS)
Ing 4 of J {3-1)
lur 4 of B {NS)
lug 4 of P (NS)
lug 4 of P (NS)
Iug 4 of P (5-4}
ug 4 of N (5-2)
lug 6 of K (-1
g B of P (NS)
ug 6 of P (5-3)

TO.
lug 1 of B (NS).
ug 1 of P (NS).
ug 1 of X (8-1}
lug 1 of N (NS),
lug 1 of L {8-1).
iug 2 of R (NS
ug 2 of K {8-1).
g 2 of P (NS).
Iug 2 of N {NS).
lug 2 of Q {3-10.
lug 2 of L (8-10.
Ing 12 of K {S-1).
Ing 4 of R (N3).
lug 4 of P (NS},
lug 4 of @ (S-1).
Tug 4 of N (NS
hug 4 of K (S-1).
ug 4 of L (S-1).
Iug 8 of P (NS
ug 6 of N (S-1).

ﬂ:—:m
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Refer to Pictarial 5§ {or the following steps.
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COLOR.
) Orange
} Orange
) Orange
) Orange
)} Grean

} Green

} Green
} Violet
} Viglet

] Black

LENGTEH
g
2-1/2"
2-3/4"
ger

o
2-1/2"
gn

ot
2.1/2"

3

( } R3, Connect a 2.2 megohm {red-red-green)

1/2 watt resistor between lugs 1 {NS} and 3
{5-1} of switch M.

FROM

lug 3 of J (S-1)
lug 2 of R (NS)
hug 3 of P (8-2)
lug 3 of N (S-2}
lug 5 of J (S-1}
lug 5 of R (NS)
lug 5 of P (5-2)
Jug 7 of P (NS}
g 7 of P {S-2)
lug 10 of Q (NS)

o
lug 3 of R (N3),
heg 3 of P {NS).
lug 3 of N (NS).
lug 3 of L (S5-1),
lug 5 of R (NS},
lug 5 of P (NS,
lug 5 of N (5-1).
hee 7 of K {(5-10.
g 7 of R (NS),
lug 10 of K {5-1).

Pictorial 5
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Refer to Pictorial § for the following steps.

{ ) Position the chassis as showm in Pietorial
E-I

{ ) Referring toDetail 6A, mount 4-lug terminal
strips at locations AB and AC, Use 6-32
X 1/4#" zcrews, #6 lockwashers, and 6-32
s,

g, LD CHMA SHER i
=37 MUT

Detail 6A

( ) Mount a 3-lug terminal strip at location
AE, Tse a 6-32 x 1/4" screw, #6 lock-
washers, and 6-32 nut,

{ ) Mounk m 2-lug termtinal strip at location AX
under the chassis. Use a 6-32x1/4" screw,
#8 loekwashers, and 2 6-32 mod,

Pirtorial 6

G=3zMbLa~

SCREW

{ ) Temporarily mount the half-wave recti-

{

}

fier and the 1/8" plastic cable clamp at
location AD. Iise a #6 lockwasher and a §-32
nut below the chassis, Positlon as shown,

Insert 3/4" rubber grommets in holes A4,
AF, AG, and AH.

Locate the panel lamp bracket and insert
1/2" yrubber grommets at locations AT and
AWM,

Mount the panel lamyp bracket on the bettom
of the main chassis, Secure the bracket
with a 6-32 x 1/4" secrew, #6 lockwasher,
and 2 B-32 nut at AJ,

Set the chassis aside until called for later,

Refer to Pietorial 7 for the following steps.

( ) Carefully remove the meter from s box

{

)

apd remove the spring shortimg bar from
hetween the meter terminals,

Referring to Detail TA, moumnt the meter
to the meter mouwnting plate, Use the nuts
supplied with the meter. The lockwashers
are not nsed, Do not overtighten the meter
rmounting hardware or you may damage the
meter ¢ase,
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Detail T4

{ )} Place the escutchecn into the ranel from

‘ }

(

(

the rear as shown in Detzfl 7B. Secure the

- edge of the esecuicheon at loeation U with

}

}

a $-32 x 1/4" screw, #6 lockwasher, and
a $-32 nut,

Posgition- the meter mounting plate and
meter assembly over the ezowteheon as
shown in Detail 7B,

Again referring to Detail 7B, mount the
panel support brackets on the front panel by
placing §-32 x 3/8" serews through the front
pacel, the panel escutcheon, the meter
moumnting plate, and then the suppert bracket,
Secure with a #6 lockwasher and 6-32 nut
on each Serew, Position the support brack-
etz ag shown, Do not tighten the maounting
hardware.

Insert a 1/2" rubber grommet in each
panel aupport bracket ag shown,

()

()

{1}

{ }

2" RUBBER SROMMET
=3 MUT

NS S

FROMT PANEL
FUFFORT BRACKET

TER MOUNTING

A
; : .1.1 FLATE

FAMEL
EXCUTOHECH

Detail 7B

Place the chassis assembly on the front
panel, Sccure ¥ to the fromt pane! wifth
four 8-32x1/4" screws, #6 lockwashers, apd
6-32 nuts, Be sore that the neon lamp amd
tube sgsocket leads are not befween #he
chassiz and the front panel. The rubleer
grompets ot the panel lamp bracket ashomid
fit into the cmrresponding holes in Ehe
meter mounting plate |

Secure the chassiz to the panel Supraert
trackets with fear 6-32 x 1/4™ screws_ #6
lockwashers and 6-32 outs, Now tighten fhe
screws securing the escutcheon to the
front panel,

Mount the bank of lever switches to the
front panel, Use 4-40x1/4" screws, hapect
the switches zmd place the long lug toward
the chagsis as ghowo io Pictorial T,

Ingert 2 #47 plot lamp in each of the Laomp
sockets, Place the ends of the lamps in -
the robber grommets AL and AM, Posifion
the lugs oo the lamp Sockets as shows in
Pictorial 7,
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Refer oo Padorial 8 and Detajl 8A for the follow-
ng steyes

[ )} Locate the idler shaft and mount the fixed

idlewr pear over the knnrl of the shaft,

- See Demail 8A., The gear teeth must be
. Iowearrd S center-of the shaft,

{ } Start amB-32 x 1/8" setserew in one of the
1/4™ refaining rings, SHp the retaming ring
cnt thae oller end of the idler shaft,

() Install #ee other idler gear on the ghaft,

{ ) Set the spacing between the idler gears by
placing them alongside one of the rollers
it rpowing the adjustzble gear until the
gear ieeth mesh, Slide the retaining ring
against @e back of the gear and tighten the
actacyvew

{ } Asse=rsMlle the drive roller and idler gear
asseynldy by sliding the end brackets into
place st each end, Be sure to place a brass
Fprimg washer between the back of each gear
ot e Mler shaft and the end bracket, Ses
Detall RA,

{ ) Start 8.32 x 1/8" setscrews in two 1,/47
retamnitg rings, Place one of these re-
tabnang ringa on each end of the drive roller
ahaft_ Denot tighten,

{ ) Start an&-32x1/4" getgerewin each thumb-
wheel ad place ezch end of the drive
rofker skaft with the hub toward the end

bracicet

( ) Instaf! 2 #6 solder lug on each roller
support Bracket as shownm in Detall 8A.
Use $-B x 1/4" screws and 6-32 nuts.

{ )V Moot a8 chart mechanism assembly on the
fromt wame! a5 shown in Pietorial 8 by
securing the flange of the end brackets
to the chassis with 6-32 x 1/4" screws,
#§ Iockwmshera, and 6-32 nutg, Do not
tighten yet,

( ) Plaee the take-up roller onthe end hrackets
33 mbomm In Detafl BA, Be syure that the
gears omeach end of the take-up roller mesh
witly thome on the idler shaft,

THIM CONTRM,.

{ } Place a formed brass washer on each end

of the idler zhaft, Install the take-up roller
brackets on the take-up roller shaft agd
the idler shaft, Poaition them zs shown in
Dietzil 84,

{ ] Start 8-32 x 1/8" setscrews in the remain-

ing 1/4™ retaining rings, Place one of thege
rings on each end of the idler shaft, Push

the retaiving rings against the fake-up
brackets and tighten the setserews,

{ ) Referring to Detail 8B, mount the 10-

position SET LINE switch af loeation W.
Place a contro! flat washer between the
front panel and the roller end bracket,
Secure the switch with a2 controi lock-
washer and conirol out, See Dictorial 8
for pesitioning of the switch lugs. Do not
tighten,

Lac K a3 HFN

COMTRAOL
FLAT Wa3HER e




{ ] Similarty,

(!

{

()

' 2

Page 21

mount. the 4-position TYPE
switch at location V. Place a control flat
washer between the front panel and the end
bracket., Secure the switch with 2 con-
trol lockwasher and control mut, Do not
tighten. Position the switch lugs as shown
with the flat of the switch shaft toward the
bottom of the frout panel.

Mount the 20-position FILAMENT switeh at
location 5. Place a control flat washer be-
tween the front panel and the end bracket,
Secure the switeh with a control lock-
washer, and contrel mut, Do not tichien,
Position the switeh lugs as shown,

R1l., Mouant the 200 2 PLATE control at
location T. Place z ¢ontrol flat washer
betwean the front panel and the end bracket,
wegure the control with a control Ieck-
washer and control nut, Pogition the con-
‘rol lugs as shown, Now tighten all of the
control nuts,

Place one of the lever switch imobs on
each switeh lever,

I""!::H"'Il..
& SMALL
] POINTER

CLi7 THE POINTER
OHTO THE KMOB
ORPOSITE THE
SETSCREW,

SETSLCREW

- Detail 8C

Trepare two of the control knobs by snanping
the pointer onto the knob as shown in Detajl
BC,

Turn the shaft of each control to its fully
counterclockwise position, Ingtall the knobs
with the pointers on the FILAMENT and
PLATE control shafts. Pogition the knobs so
the setscrew iz over the flat on the shafts
and tighten the setscrew,

{ ) Similarly, install the remaining two knobs
on the shafts of the SET LINE and TYPE
controls, Pogition the knobs 5o the setserew
1= over the flat oo the shafts andtighten the
setscrew.

NOTE: If the pointers on the knobs do not line un
with the froot panel mariings, remove the knobs,
loogen the control amd positice it accordingly

{ )} Tighten the screws holding the chassis to
the roller support brackets,

{ )} Push the retaining rings on the drive
rolier shaft against the roller brackets and
tighien the setscrews,

{ ) Center the thumbwheels in their respective
slots and tighten fhe setscrews.

Thiz complefes the assembly of the roll chart
mechanism, Plage ONE DROP of light machine
0il on ezehbearing sswface, The assembly should
now run smoothly without binding, I the gears
bind ¢r i the rollers have a tendency to slide
irom side-to-gide, recheck the positioning of
the idler gears, retaining rings, and brackets.

Hefer to FPictorial 8 for the following steps,

( } Place a length of bare wire through all
mimber 2 lugs on Selector switches 3A.
through SN. Solder Ilug 2 of each switeh
except SB.

o

) Place a length of bare wire through all
mmber 3 lugs an the Selector switeh,
Jolder Tug 3 of each switch except 5B.

{ ) Place a length of bare wire through all
number 4 lugs on the Selector switch,
Solder hig 4 o each switch except SM.

{ )} R&. Connect a 360 3 {orange-blue-brown}
1/2 watt resistor hetween lugs 2 (M5) and 3
(S-1) of switch V.

{ } B5, Place one lead of 2 1500 &2 {brown-

green-red) 1/2 watt resistor through lug 4

(N3) to lug § (5-1) of switeh V. Now sgider

Iug 4 of ¥V {(8-2}.Connect the other lead of

this resistor tohg 2 of ¥V (NS).

Rd. Connect a 3600 § {orange-blue.red)1/2

watt resistor between lugs 8 {5-1) and 10

(N3} of switeh V.

RT., Connect an 820 2 (gray-red-brown)
1/2 watt resicstor between lugs 9 (3-1) and
184 (NS) of switeh V.
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Refer to Pictorial 9 for the following steps

{ } Locate the gwitch wiring harness and form
it as shown in Detall A,

{ ) Positicn the harness over the bank of
lever switches as shown in Pictorial g
and insert the ends under the drive roller

shait apd through rubber grommets AF and
Alx.

I the following steps, only switch harness wires
willi be comnected, The breakout numbers are
€rcled or the Pietoria] for quick identification

Connect the harness wires from breakout #%
as follows:

f ] White-yellow to lug 2 of switeh V (S-2).
{ } White-green to lug 12 of switch ¥ {S-1).
{ ) White-viclet to lug 11 of switch ¥V (3-1).

{ ) White-gray to lug 1 of switeh W (5-1).

Connect the harness wire from brealkout #3 as
follows:

( ) White-black-green to lug 6 of switeh 'V (NS).

Connect the harness wire from breakout #4 as
follows:

{ } White-orange to lug 1 of switch B8N (S-1).

Conngct the harness wires from breakout 5 ag
Inllows:

{ ) Both white-red to lug I of switeh SM {5-2),
{ )} White-blue to lug 4 of switeh SM (5-3).

Connect the harness wire from breskout #6 as
follows:

( } White-brown to lug 1 of switeh 5L 5-1}.

Connect the harness wires from breakout #7 as
follows:

{ ) Beth black to lug 1 of switch SK (8-2).
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Connect the harness wire from breakont #8 ag
followa:

() White to lug | of switeh SY {5-1).

Connect the ha.rness wires from breakout #9 as
followse:

( ) Both gray ta lug 1 of switech SE (S-2).

Connect the harmess wires from breskout £10
as follows:

{ ) Both viclet to lng 1 of switch 5G (5-2).

Cornect the harness wirezs from breakowut #i1
as follows;

{ ) Both blue to luz 1| of switch SF (S-2).

. onnect the harness wires from brealkout#1%ng
follows:

{ ) Both green to lug | of switeh SE (S-2),

Comnect the harness wires from breakont#13as
follows:

( ) Both yellow to lug 1 of switch SD {5_2).

Connect the harness wires from breakoit 414 ag
follows:

( ) Both orange to lug 1 of switch SO (S-23.

Connect the harness wires from breakowt #15
a2 follows:

( )} Both red to lug 1 of switeh SB {8-2%,
() White-black to lug 2 of switch SB (S.2).
{ )} White-red-red to lug 3 of switch SB (S-3}.

Connect the harness wires from breakout #18
as follows:

( ) Both brown to lug 1 of switch SA (3-2).

Comnect the harness wires from breakoet #17
as follows:

( ) White-black to lug 3 of comtrol T (NS).

() White-black.presn to lug; 1 of coofrol T
{8-1}.

Connect the harness wire from breakout #18 as
followsa:

{ } White-red-red to lug 22 of switch S (N3) .
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Refer to Pictorial 0 for the following steps,
{ } Locats the switch-meter wiring harness.

{ 1 Referring to Detafl 104, Iocate breakout
o8 and place ¥ through the grommets in
the front panel support brackets, as shown

i Pictoriad 10,

{ ) Place breakout #1 of the harness fmough
grotmef AG in the chassis,

Cotwmeet the harness wires from breakout #2
a8 follows:

[ } Wiclet to lug 1| of switch M {3-2).

{ ) Both brovm to lugp 2 of switch M (S-2).

Canpect the harness wires from breakowut #3
as fodlows:

() Black to lug § of soekst R (5-1},
{ ) Green to lug 8 of speket R {S-1),

Coonect the harness wires fromp breakout #4 as
Iollows:

{ ) Red tolug 1 of the meter {S-1).

{ } Place the yellow and both black wires
throngh the ciutowt in the chassis,

[ ) Connect the two black wires to Wug 1 of
ailct Jamp socket AM (S-2).

([ ) Comnect the yellow wire ip luy 2 of pilot
lamp socket AM {5-1).

Conmeet the harness wire from breakout #5 as
followes:

{ } Oranrge to lug 2 of the meter (N3,
-

Conneect the harness wires from breakout #8 as
Iollows:

{ ) Orange to Jug 2 of the meter {S-2).

{ )} Place both yellow and both black wires
terough the citout in the chassis,

( ) Connect the twe black wires to lug 1 of
pilot lamp socket AT, (8-2).

{ ) Comnect the two vellow wires to lug 2 of
pilot lamp socket AL {5-2)

Connect the hartesz wires from breakout &7
as follows:

{ ) Violet to lug 2 of terminal strip AC (NS).
{ )} Orange to lug 2 of terminal strip AR (NS).

Connect the harness wires from breakout #8 as
follows:

{ )} Short brown to lug 2 of terminal strip AR
(N5).

( ) Blue to tug 3 of terminal strip AC (NS).

Pt

} Bed to lug 2 of slide switch & {S-1).

} Long browm toc lug 1| of slide switch A
(3-13,

o

[ ) Connect the red lead of the half-wave recti-
Tier to lug § of terminal strip AR (NS).

( } Connect the yellow lead of the half-wave
rectifier to lug § of switeh & (S-1).

Hefer to Pictorial 1] for the following steps.
In the following steps use the switeh harness
wires,

Comnect the harness wires from breakout #1 2s
follnwsa:

{ ) Brown to lug 1 of socket H (5-2).

{ } Red to lug 2 of socket H {S-2).

{ ) Orange to hug 3 of socket H {(8-2}.

( ) Yellow to lur € of socket H {5-2).

( ) Greento lug 5 of socket H (8-2).

{ } White-red to lug 12 of socket H (S-1).
{ } White-brown to lug 1 of socket H {8-1).
{ ) Black to lug 10 of socket H {S-2).

{ )} White to lup ¢ of socket H (S-2).

{ ) Gray to Iug 8 of socket H {5-2).

{ ) Violet to lug ¥ of socket H {S-2).

} Biue to Jug 6 of socket H {S-2).

—
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White-orange to lug 3 of terminal Hrip AFE
(M),

White-green to lug 2 of slide switch A (S-1).
White-blue to lug 4 of slide switch 4 (5-1).
White-yellow to lug 8 of slide switch A {8-11,

White-viclet to lug 4 of terminal strip
AC {NS),

Flace the white-gray wire through grommet
AA, T will be connected later,

Comeet the harness wires from breakont #19
as follows:

()

°

{ )

()

Brown toc Ing 1 of socket R (8-3).

Red to lug 2 of socket R (S-3),

Orange to lug 3 of socket R (S-3).

Tellow to lug 4 of socket R (5-3L.

Green to lug § of socket R (3-3),

Blue to lug § of socket R (8§-21.

Viclet to lug 7 of socket R (S-2).

Bleck to lug 10 of socket § (S-2),

Grzy to lug 8 of socket Q {S-1),

White-red to lug 12 of socket Q (8-2),

Pasition the power transformer op the
chaggis so that the transformer leads are
2% shown in Pietorial 11, Mount the power
transformer on the chassis, Use B-37 x
3/87 gerews, with #8 flat washers under
the =zerew heads, Sscure with #8 lock.
washers and 8-32 nuts |

Separate the brownm and gray leads ex.
tending from the bottom on the right side
of the power transformer. Place these
leads under the transformer as shown .

Plek the black transformer lead extending
from the top of the left zide of the trana.
former and place it through Eromrnet AG.
Place the remainder of the transformer
leads through grommet A,

{}

Pick out the red-wvellow and the red. white
transicrmer leads extending from the hot-
tom of the right side of e trangiormer,
Flace these leads through grommet AF,
Position them ag shown.

Place the power transfurmer leads, ex-
cept the red and blue-red leads, through
grommet AA.

Conneet the blue-red power transiormer
tead to lug 1 of terminal strip AB NS}

Connect the red power transformer lead
to lug 4 of terminal strip AE (NS).

F4. Connect a2 25080 Q 7 watt wire-wonund
resistor from lug 4 of terminal strip AB
($-2) to lug 4 of terminal strip AC (S-25,

R10. Connect a 75 Ki? 2% precision registoe
from kg 3 of terminal strip AC (3-2) tn
lug 3 of terminal gtrip AB [NS).

R3, Connect a 1000 0 (brown-black-red)
1/2 watt resistor between lugs 3 (5-3) apd
2 {8-2} of terminal strip AR,

B2, Connect 2 270 K0 {red-violet-vellow)
1/2 watt registor between lugs 1 (NS) and
2 (5-2} of terminal strip AC,

K1, Connect a 100 K22 (brown-black- veliow)
1/2 watt resistor from lug 1 of terminal
sirip AE (NS} to lug 1 of termina! strip
AT {NS),

Connect elther neon lamp lead to lug 1 {S-2%
and the other lead to lug 2 {3-2) of terminal
airip AR,

Cl. Comneet a |1 pfd tublar capacitor from
lug 1 of terminal strip AB (S-2) to lug ¢ of
terminal strip AC (S-3).

Comnect the grid clip to one end of the
length of black test lead as shown in Detail
I1A {on fold-out with Pictorial 1),

Remove the hardware securing the half-
wave rectifier and the plastie elamp, Place
the free end of the black test lead through
gremmet C in the front panel, through the
plastic clamp, and connect it o lug 3
terminal strip AE (5-2). Now replace the
hardware on the rectifier,
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Refer to Pictorial 12 for the following steps.

CAUTION: Do not allow the goldering iron to
come into contaet with thumbwheels,

E‘;re_s_s the harness wires extending from break.-
out #1 of the meter wring harness under the
drive roller shaft and connect them as follows:
{ ) Orange to lug 2 of eoptrol T {3-1).

{ } Biackto l-ug 3 of comgtrol T (NS).

{ )} Blue to hug 20 of switch S (NS).

{ } Green to lug 22 of switch S (3-2).

{ ) Yellow to lug 11 of switch 8 (NS).

Connect the power transformer leaﬁs extending
through grommet AH to the 20 position rotary
switch § ag followa:

{ ) Black-vellow to lug 20 of S {S-2).

() Black-viclet to log 19 of S (3-1).

{ )} Blue-yellow to lug 18 of 8 {(S-1).

{ } Green-blue to lug 17 of § {5-1),

} Brown-yellow 1o lug 16 of S {8-1).

] Yellow to lug 15 of 8 {8-1}.

) White-orange to log 14 of S {5-1).

! Blue-orange to lue 13 of 8 {8-1).

L N e T . T i

) Violet to lug 12 of § {S-1).

{ J Blue to lug 11 of 8 {3-2).

{ ) Orange to 1ng 10 of 8 {5-1}.

( ) White to hug § of § (3-1).

( ) Brown to lug & of S (3-1}.

{ )} Graytolug T of 8 (8-1}.

{ ) Green-white to lug 6 of 3 {8-1}.

{ ) Green-.orange to lug 5 o § (8-1).

{ )} Green-vellowto lug 4 of S (S-1).

{ ) Green-red to lug 3 of 5 {3-1). ~

{ ) Greentolug 2 of 3 (8-1).

( } Connect the black powsr transformer lead
extending from grommet AG to lug 3 of
control T {8-3).

{ )} Coonect the red-white power transformer

lead extendlng through grommet AF tolug B
of switch ¥ (5-2).

{ )} Connect the red yellowtransformer lead ex-
tending through grommet AF to lug 10 of
switeh ¥V {5-3).

Connect the power transfiormer leads from
grommet 44 switch W as fdliows:

{ ) Black-red to lug 10 of W (S-1}.

{ ) Black-vellow to lug 9 of W (S-1).
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( ) Plack.violet to lug 8 of W {S-1),

{
{

}
}

Black-orange to lug 7 of W (8-1). -
Black-bhze to lug 6 of W (S-11,
Black-green to Jug 5 of W {3-1).
Black-white to luzr 4 of W (8-1),
Blue-white to lug 3 of W (5-1},

Blue-green to lug 2 of W (S-1).

Connect the black power trangformer lead
extending from grommet 44 to lug 1 of
terminal strin AK (NES).

Comnect the white-gray harness wire ex-

tending from grommet AA to lug 2 of
werminagl strip AK (NS).

Referring to Detail 124, install the strainrelief
msulator and line cord 2t AQ on the chassis,
Leave approximately 1-1/27 of line cord inside
the chassis

{ )} Connect efther line cord wire to lug 1 (5-2)
and the other wire to log 2 (S-2Yof terminal
Strip AK.

{ )} Install a 8-32 speednut on each side of the
cutowt in the rear flange of the chassis as
shown I Pictorial 12,

This completes the wiring of your Tube Checker

NOTE: The power {ransformer leads maybe tied
into 2 calde to improve the overall appearance
of your EHf, Tg tie the transformer leads
into a cable, wrap a short length of hockmp
wire around the transformer leads at various
mtervals, See the photograph omt  Page 36,

Detajl I2A
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Refer to Pictorial 13 for the following steps.

( } Install the roll chart on the drive roller as { }
shown In Pietorial 13A, Line up the bottom
of the chart witk the geparation line between
the twohalves of the roller, Tape the chart to
the roller with the masking tape provided,

( } Roll the chart on the drive roller, turning
the roller with coe hand and guiding the chart
with the cther, Use the take-up roller 4s a
guide to keep fhe chart straight as it winds

EEPARATION LIME
BETWEEW ROLLER HALWESX

[ LT T THTF T ENET]

&
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BITTOM OF FACLL CHART
FRINTED SIi0F AWar FROW
ROLLER 3URFACE

e on the drive roller, See Pictorial 13EB.

Push the take-up roller toward the chagsis
and tape the top of the chart as shown in
Pietorial 13C, REoll the chart back and forth
through its entire length several times to
make sure it does not bind at either end.
Keap the charttaut by pulling back slightiv on
the take-up rolier shaft;

Install the take-up roller fensioh springs ag
shown in Pictorial 13C.
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TESTING

CAUTION: ¥ the neon shart lamp lights during
testing, iurn the Tube Checker off lmmediately
and systematically troubleshoot the cirenit for
the possible cause of difficulty, The short test
indicator should not indicate any plowduring the
testing procedure o the instrument is correctly
wired,

Plog the line cord into a 117 volt AC, 50/60 cps
outlet, Never use 25 cps or DC line voltage as
the power transformer will suffer severe damage,
Turn the nstrument on by rotating the SET LINE
control, The panel lamps should light immed-
iately and the meter pointer should deflect up-
sc¢ale., Rotate the SET LINE control back and
forth through several positions, The pane] lamps
should become brighter and the meter pointer
should deflect further upscale as the control is
aated clockwise,

I an AC voltmeter is available, the filament
voltages may be checked as follows:

1.  Rotate the SET LINE control until the Tube
Checker meter pointer fallg in the LINE
TEST block at mid- scale,

2, Push cne test probe inte terminal 1 of the
et goeket znd the ather into terminal 5,

3. Pull down lever switeh E intg the BOTTOM
position, leaving all other lever switchesin
the CENTER positicn,

4, Raotate the FILAMENT emtrol through all
positions, The woltmeter reading should
increase as the FILAMENT control is ro-
tafed clockwise, Any devation from this
Paftern ndicates improper transformer
wiring, The reading of the voltmeter should
substantially agree with the seiting of the
filament contyrol,

The following chart is provided o that the high
valtage secondary of the transformer mav be
cheeked for proper compecticus, Befors malkdng
the voltage checks, rotate the SET LINE control
untll the meter pointer falls in the LINE TEST
bloek at mid-gcals,

T:cmect I{,‘.' voltmeter __Ha:er sticuld r.;;i:'
test leads to: (+10%)
lug I of T and ll:g 1EH:£‘F‘ 30 wolts AC
Ing1of Tandlug ! of AB] 100 volts AC

lug ¥ of T and lug 4 o AB| 250 valts AC

I preliminary tests indicate the Tube {hecker

to be functioning preperly, ®he action of the
instrument can be firther testsd hv moline
actyal tesis on a2 variety of tobes, Remember
that for the purpose of testfing the inatrunrent,
i tobe Imown to he defective im some way may
be st as useful, i not more su, than a tube
which iz perfect in every respect,

CABINET INSTALLATION

{ ) Install the rubber feet in the bottom and bask
.of the cabinet,

{ ) Instalt the handle, using #10 sheet metal
SCTEWS,

{ ) Plagce the Tube Checker face dowm on Jour
work bench, Slide the line cord througn the
ole in the back of the cabinet and push
the cabinet down inside the flanges at the
edge of the pane], Secure with two 6-32
screws through the rear of the cabinet,
and intc the speedmuts

NOTE: The blue and white identiflication lzbel
stiows the Medel Number and Production Series

MNumber of your kit, Refer @o these numbers in
any communications with the Heath Company:
this assures pou that you will receive the most
complete and up-to-date information in return,

{ ) Install the identification label in the follow-

Ny MANNEer:

1. 3Select a locabion far the label where it
can £aslly be seem when needed, but
will not show when the wmit io in opor-
ation, This locationmight be on the rear
panel or the top of Fheshassis, or on the
rear or bottom of the cabinet,

2. Carefully peel away the backing paper.
Then press the label into position,
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USING YOUR TUBE CHECKER

The instrument you have just completed will
provide 2 variety of tests to indicate the rela-
five walue of the particular tube being checked,
‘The fallowing steps may be wed as a guide in
setting up fithe testing procedmres, Remember
that the ultimate value of any messuring de-
vice is dependent upon the skt of the operator
and, more important, his abdlity to properly
evaluate the imarmation provided Yy the mstru-
ment,

1. With the power cord commecked, mowe the
roil chart to the listing of e tube to be
tested, B an asterisk {(*) appears after the
tube degignation, refer to the proper note
at the bottom of the roll chart, Tmnthe SET
LINE control until the meter pointer fallg
within the ILINE TEST block,

2, Set the TYPE swiftch to the mamber shown
on the chart,

3. Set the FUHLAMENT selesctor ko the voltage
shown on the chart,

4, Set the PLATE control sccording to the
ghart information

3, 3et the LEVER switches to the T-TOP and

B=BOTTOM positions as shown in the top
and bottam columns on the chaet,

G, Insert the itube and reset the SET LINE
control if necessary, (Pl positions and
keyways determine tube positioning on all
sackets, }

7. Check the fube for sherls by moving the
levers showm in light type through the two
positions, returning to the pasition shown
on the chawt, The TEST switch remains in
the SHORT rposition for this test, The
SHORT-LEAKAGE switch shaeild be in the
SHORT position, A shorted tifbe is indirated
by a2 steady glow of the neon lamp, Disregard
aeon lamp Aashing as the lever switches are
moved, B is possible that some serions
short ciremits will momestarily owerload
the power transformer. This eonditon will
be indicated by complete dim out of the
panel lamns, Do net allow the Tube Checker
to operate under this extreme condition for
any length of time, Make the test asquickly
as possible in order to obtain the desired
information,

8, Check the fubeforleakage between elements
by moving the SEORT-LEAKAGE gwitch to
the LEAKAGE position znd repeating the

s;m::rt test 2g otlined above,

9, After allowing sufficient time for the tube

- to reach operating temperature, check for

quality by moving the test slide switchtothe

TEST pogition, X the meter pointer falls in

the GREEN seale, the quality of the tube is
GGDDi

10, Check for cpen elements isfollows: holding
the slide switeh in the TEST position, move
each lever in the TOP position (only those
shown in light type) tothe BOTTOM position
and return. Satisfactory bibe elements (those
properly counected to their pins} are indi-
cated by a decrease ih meter reading, The
grid elementusually shows alarge decrease,
while & screent or plate may show only 2
alight decrease,

NOTE: E the meter indication in the quality
tegt is off seale, reducs the metey rending to
an on-scale reading by turning the PLATE

control eounterelockwise, thenpracsad with
the gppen element 1est,

11, Ta rheek fHlamente, Filawsané
nternal connections for continuity, set the
FILAMENT gaelector to 63 volts, Move
ezch lever shown in dark type through
eacll of its pther twopositions , Always move
coly one lever at 2 time. Satisfactory fila-
mentg, tapg, and internal connections will
be shown by a bright glow of the SHORT
test indicator.

'i'nlrlﬂ- Fa Al

In any of the above tests, should the tube prove
to be faulty in some respect, the defective ele-
mant can be traced by comparing the lever
switch in question with a2 bage diagram of the
tube, Lever switch A corresponds to tube pin
1, laver switch B to tube pin 2, ete,

Multipie tube types {tubes which contain more
than one set of elementa) are indicated on the
chart by 2 bracket set of ligtings, cne for each
test to be made on the tube, The Checker is sef
wp according to the test in each line and checked
through all of the test ag outlined in the preceding
steps,
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Cheek pilot lamps by setting the FILAMENT
selector to the proper voltage and inssrting the
piot lamp in the socket found in the center of
the large T-pin socket, This is 2 universal type
pilot lamp test socket and does not reguire
that the lamp be permanently mserted. Rt is
only necessary to hold the pilot lamp so that
the side wall of the base and the center pin of
the lamp make contact with the corresponding
points in the lamp socket,

NEW TUBES

We  anpually revise the Tube Checker roll
chart in order to keep abreast of new tube ra-
leases, However, because of the great quantity
of new tubes being released by manwdaturers, a
custormer will oceasionally desire tochecka pew
tube before the test data appears op the roll
¢hart,

following instructions indicate how tosetup -

e instrument for obtaining temporary settines
50 that these new tubes may be ghecked (pro-
vided mamdacturer's dats is available).

1. Note manufacturer's data carefully con-
cerning the base diagram of the pin con-
neetions and filament woltage,

2, Set the Tube Checker TYPE switch as
follows:

Type 1 - for low cathode current tubes

(below 4 mal, usually dicde types.

Type 2 - for tube types with cathode cur-

rent between 3 ma and 15 ma, These are

~usually filament type tubes with the excep-

tlon of diodes,

Type 3 - for tube types with eathode cur-

rent greater than 8 ma, These are usualiy
, indirvect-heated cathode types with the ex-

‘arcepti::ﬁn of dicdes,
Type ¢ - for gas control tubes, gaseous
rectifiers, and eye or target tubes,

3. BSet FILAMENT wvoltage to the value speci-
fied by manufacturer,

4, et zll levers to the CENTER positicn,

5, Determine the firast filament counection
from the tube base diagram and leave its
comnnection lever in the CENTER pogition,
Itz connection lever corresponds to the
letter on the lever - A corresponds to pin
1, Btopin 2, C to pin 3, ete,

B.

10,

11,

i2,

13.

14,

Determine the secord filament connection
from the tube base dlagram and get itsecon-
recticn lever teo the BOTTOM posifion

Petermine from base diagram if the tube
has a filament tap, The position of thelever
corresponding tothe filament tap will depend
upcn the placement of the tap in respectio the
other filament comnections, Some filamerd
taps are placed in the center of the fila-
ment, as in the 12AUY, For this {ype fila-
ment, the two outer terminals (pins 4 and 5)
are connected to one side of the filament
apnly (levers it CENTER position) smithe
tap 1s conmected to the other gide {lever
BOTTOM position). The FILAMENT comrol
is then get at 1/2 the voltage rating o the
entire filament, or (in this case) 12.6/2 =
§,3 volis, When the filament tap im nof

filament which is electrically nearer the
tap position. For the 35Z5, pins 2 amd 3
should Be connected to one gide of the fila-
ment supply and pin 7 to the other. The
FILAMENT control is then set to the volt-
age closest to that recommonded by the tube
manfacturer, in this ¢ase 32 volts.

K the tube has mare than one seetion {dun
diodes, duo-triodes, ete,) make & semrate
test for each sectici, For the section beiner
tested, follow the instructions below, For
the section not being tested, mowe 21
corresponding connection levers to thebot— -
tom position, K the tube has only cne sec-
tion, follow the instructions below,

Move the connection lever correspomding
to the cathode to the BOTTOM poxition,

Move all other elements of the sectionbeine
tegted (screens, suppressors, grids, de,) to
the TOP pasition,

Plug the tube intos the correct soeket,

FPlug the line cord into the pn‘!;mr sapply
and turn the insirument on,

Adinst the EET LINE control until the
meter pointer falls in the LINE TEST

block,

Held the ADJUST LINE SHORT-TEST switch
In the TEST position and adjust the PLATE
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control to bring the paimter o the middle of
the GOOLD scale, (H passible, make thig ad-
justment for at least three new tmbes of
the same type and select the awerage settng.)

1%, List a1l these settings in the space provided

at the back of the manual.

16. K the tube is of the mmlti-section type,
check the remaining sections in the manner
cutlined above and list the settings in the
manual,

IN CASE OF DIFFICULTY

1. Reecheck the wiring. Trace each lead in
colored pencil on the Pictar¥al and Sche-
matic DHagram as # iy checked, K is fre-
quently helpful to have z friend eheck your
work, Someone whoe is not famitiar with the
unit may notice something cansistently over-
iocked by the constructor,

2. I is interesting to note thatabort 90% of the
Kits that are returned for repair, do not
function properly due o poor comnections
and scldering, Therefore, many troubles
¢an be eliminated by reheating al? connec-
tions t0 make sure that they are scldered
a3 described in the Proper Soidering Tech-
niques gection of this mamral,

3. Check the values of the component parts.
Be sure that the proper part has been wired

into the ¢irenit, as shown in the pictoriat
diagrams and az called out in the wiring
instruetions,

4, Check for bits of solder, wire ends or other
foreign matter which may be lodged in the

3. Check the voltages in the manner outlined
under TESTING, This may help toshowupa
misinterpretation of the transformer iead
identification code,

6. Mszke continuity checks between the lever
gwitch ¢ommen hago and the vas ivus oUThelL
ping to makKe sure that all conizets are
properly comnected to the lever switches,
Tin 1 o eacly swckel LU LSRN Ef)
lever zwiteh A, pin 2 to lever switch B,
et )

SERVICE INFORMATION

SERYICE

H, after applying the inforymation m this manual
and your best efforts, you are still wable to
obtain proper performamce, it is sugpested
that you take advantage of the techpical faeil-
itieg which the Heath Company makes avail-
able to s customers,

The Teehnical ConsultationDe is main-
tained for your benefit, This service is avatable
0 you at no charge, Bs primary purpose is to
provide assistance for those whe enoounter
difficulty- in the consiruestion, operation or
maintenance of HEATHEIT equipment, It is oot
miended, and is not eguipped to fmctiom as a
general source of technival mformadion involving

kit meodifications nor anything other than the
normal and specified performance of HEATHKIT
equitipment,

Although the Technical Consultants arefamiliar
with all detafls of this Kit, the =ffectiveness of
their advice will depend entirely tmon the amount
and the accuracy of the mformation furnished by
you. In 2 gsense, YOU MUST QUALIF Y for GOOD
technical advice by helping the consultants to
help you. Please use this outline:

1. Before writing, fully investigaie cach of the
hints and suggestions listed in this manual:
under In Case Of Diffieulty, Possibly it
will not be necessary to write,
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When writing, clearly describe the nature
of the trouble and mention all associated
equipment, Specifically report operatine
procedures, switch positions, connections
te other units, and anything else that might
help to isolate the cause of trouble,

3. Heport fully on the results obtained when
testing the unif Initially and when following
the sugpesticns under In Case Of Dif-
ficulty, Be as speciic as possible and
melude voltage readings if test ecuipment is
available,

4, Ildentify the kit Model Number and Series
Numbey, and date of purchase, if availabie,
Also mention the date of the kit assembly
mangal, (Date at bottom of Page 1,)

5. Print or type vour name and address,
preferably in two places on the lefter,

‘.' ith the preceding information, the consuttant
will kmow exactly what kit you have, what you
would 1like it to do for you and the difficulty you
wish to correct, The date of purchase tells him
whether or not engineering chanpes have been
made zinee it was shipped to you. He will Inow
what you have done in an effort to locate the
czuse of trouble and, thereby, avoid repeti-
tioug suggestions, In short, he will devote full
tirne to the problem at hand, and throush his
familiarity with the kit, plus your accurare
report, he will be able to pive you & complete
and helpfnl answer, ¥ replacement parts are
required, they will be shipped to you, subject
to the terms of the Warranty,

The Factory Service facilifies are also avaiizhle
to you, it case you are not familiar enough with
electronics to provide our consultants with suf-

. ient information on which to base a diagnosis
o your difficulty, or in the event that you pre-
fer to have the difficulty corrected in this man-
ner, You may refurn the completed equipment
to the Heath Company for inspection and neces-
sary repairs and adjustments, You will be
charged a minimal service fee, plus the price
of any additional parts or material required,
However, if the completed bt is returned within
the Warranty peried, parts charges will ke
governed by the terms of the Warranty, State
the date of purchase, if possible,

Local Servige by Authorized HEATHEIT Sepv-
ire Coanters iz alzo avallable in some areas and

cften will be your fastest, most efficient method
of obtaining service, HEATHRIT Service Centers
will honor the regqulay 90 day HEATHEIT DPapts
Warranty om all kits, whether purchased tirough
a dealer or directly from the Heath Company-
however, it will be necessary that you verify
the purchase date of your kit,

Under the conditions specified in the Warranty,
replacenent parts are supplied without charpe;
however, i the Service Center assists you in
locating a defective part (or parts) im your
kif, or installs a replacement part fom wou,
you may be charged for this service, ,

HEATHEIT squipment purchased loeally and
retwrrned to Heath Company for service must be
accompanipd by your copy of the dated sales
receipt from your awmhorized HE ATHEIT deal-
er in order to be elipible for parts replaremerd
urdler the terms of the Warranty,

THIS SERVIE POLICY APPLIES ONLY TO
COMPTETED EQUIPMENT CONSTRUCTED IN
ACCORDANCE WITH THE INSTRUCTIONS AS
STATED INTHE MANUAL. Equipment that has
been modified in desfen will not be accepted
tor repair, ¥ there is evidence of aeid rore
solder or paste fluxes, the equipment will be
retrned NOT repaired, '

For information regarding meodification of
HEATHETT equiptnenf for special applications, .
i is snggested that you refer to my one
or more of the many publications that are avail-
able on all phases of electronics, They can be
obtained at or through your local library, as
well as at most electronic equipment stores,
Although the Heath Company sincerely welcomes
all comments and suggestions, it womld be im-
passibie to desigm, test, evaluate and assume
responsibidy for proposed cireuit changes for
special purposes, Therefore, such modifirstions
mast be made at the discretion of the kit boilder,
using Information available from sources other
than the Heath Company,

REPLACEMENTS

Material supplied with HUEATHEIT products
has been carefully selected to meet design re-
qurements and ordinarily will fulf il i s function
withowt diffeulty, Occzsionally, Lmproper op-
eration cam be traced to 2 faulty compoment.
Should ipspeetion reveal the necessity for re-
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placement, write to the Heath Company and
supply all of the following iformation,

A. Thoronghly identify the part in guestion by
using the part number and description found
in the mantal Parts List

B. Identify the kit Model Number and Series
Number, - :

. Mentlon date of purchase,

I, Describe the nature of defeet or reason for
reqesting replacement,

The Heath Company will prompily supply the
necessary replacement, PLEASE DO NOT RE-
TURN THE ORIGINAL COMPONENT UNTIL
SPECIFICALLY REQUESTED 'TO DO SO, Do
not  dismantle the componest in goestion as
thiz will void the pguarantee, This replace-
ment policy does not cover the free replace-
ment of parts that may hawve been broken or
darmaged through careclessmess on the part of
the kit bullder,

SHIPPING INSTRUCTIONS

In the event that your instnment must be re-
furned {or servies, these instroctions should be

carefully followed, Be sure {u securs the Tube
Checker in its cahinet,

Wrap the equipment in heavy paper, exercising
care to prevent damage, Place the wrappead
equipment in a stout ecarton of such size fthat
at leagt three inches of shredded paper, ex-
celsior, or other resilient packing materiat
¢an be placed between 21l sides of the wrapped
equipment and the carton, Close and seal the
carton with gummed paper tape, or zlternately,
tie gecurely with stout eord, Clearly print the
address on the carton as follows:

To: HEATH COMPANY
Benton Harbor, Michigan 45022

ATTACH A LETTER TO THE QUTSIDE OF THE
CARTON BEARING YOUR NAME, COMPLETE
ADDRESS, DATE OF PURCHASE, AND A BRIEF
DESCRIPTION OF THE DIFFICULTY ENCOUN-
TERED. Also, include your name and refurn
address on the outside of the carton, Preferabiy
affix one or more "Fragile" or "Handle With
Care' labels to the carton, or otherwise so mark
with a crayon of bright color. Ship by insured
parcel post or prepaid express: note that a
carrier cannot be held responsible for damage
In transit if, in HIS ODINIOM, the arlicie ls in-
agequately packed for shipment.

: I Tk
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WARRANTY =

The Hegth Company wacmmis thet the pacts supplied in s kits {excopr battades) shell be free of T,
drincts in maternin aed sackmonshis utder normal conditions of vae and serviee. Tha chligstion of .
Heath under this warrsotx m iimied b replacing or maog any Rach part upon wridcation thak it -
B deiective in this paooer. This obliFgation is [urfhcmiﬁ o Fuch defeelive parts for which Heath ."-'-'
13 pogRed of Lhe defors witkdn 2 pesied of ninely (3] S3yx from the original daw of shipmen? of the kit £

mﬂHi-ﬁnndHcdiu-darthi“mntyﬁmminﬂudtziﬁm:h:!unﬁhtunrtheu_:per_ue =
of am labor in cobgecton with tee intallation of sach repaired or reptarernent parts, The obfiganion =
of Heath with respect o cameporiatoo cxpenses o limited o the come of shipping the repadited ar o s

axch rener of roplettment cormes withit the lerme of Lhis -

wHrranky,
The [tregoing warrandy extends ooy ta e originat buver and is exprimly o liem of aif other wan
rénivs, gaprevseed of sapteed, The Fareyoing warrenty & further in lisu of all other obliragons or
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nlacement partd o Hee tavar,
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Jiahilnies on the pant of Heath smd in no gwni zhaii the Heath Cn:gam- b lighle for aoy antia-
pated prodits, conmeqoestial damages loes of bme or other dossss veurred by the buver in ctdoestinn
with Lhe purchese. ixwsninby or upe of the kit product a1 componentd thered.

The [tregoing whrmann shall be dowwesd completslyr wid i acdd sure sodder or pegte fux or nthar car.
roxive Rolderd or HQurss hewe been waed in ppmembling or cepiring the kil prodeet Hesth will oot pe
Pce of refiir any peres of any kit produces in whicn such corstive solders of Quzel hsve boen wped.

R

Thiz warmanty applies ande 0 Heath prisducts splg and shipped to pointt within the oontinenoat Linited
Stater and oo APD amd FPD shipmeenis. '‘Warrano: replacement far Heath produc sild ar whipped
outside the Tinided Soshes = on 2w fo b [sctery basi-. Conwel the Meath suthorized distrbater in
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