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The standard color code provides all necessary information re-
" -, quired to properly identify color coded resistors and capacitors.
Refer to the color code for numerical values and the zeroes or
multipliers assigned to the colors used. A fourth color band on
resistors ' determines’ tolerance rating as follows: Gold = 59,
silver = 10%. Absence of the fourth band indicates a 20%
tolerance rating.

MOLDED MICA TYPE CAPACITORS

The physical size of carbon resistors is determined by their
wattage rating, Carbon resistors most commonly used in Heath-
kits are 14 watt. Higher wattage rated resistors when specified
are progressively larger in physical size. Small wire wound
resistors 14 watt, 1 or 2 wail may be ‘color coded but the first
band will be double width.
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™ Choracterisiic-

The tolerance rating of capaciters js determined by the eolor

code. For example: red = 2%, green = 5%, ete. The voltage
rating of capacitors is obtained by multiplying the color value
by 100, For example: orange = 3 X 100 or 300 volts, Blue =
6 X 100 or 600 volts. R

In the design of Heathkits, the temperature coefficient of ceramic
or mica capacitors is not generally a critical factor and there-
fore Heathkit manuals avoid refcrence to temperature coefli-

cient specifications,
Coutesy of Centralab

ASSEMBLY AND OPERATION OF THE
HEATHKIT DIRECT READING

CAPACITY METER
MODEL CM-1

SPECIFICATIONS

RANZES. ot vveieietininiiesisanrnssasannans 100-1000 puf; .01-.1 ufd full scale
Tubes. ....vvvnnn e e e e 6BX7GT Oscillator

6X5GT Rectifier

0OA2 Voltage Regulator
Meter....... oo vvnnt, vreresesssss.. Eagsy toread 4 1/2" meter with linear scale and

streamlined case; 530 microampere movement
Calibrating Condensers..... cieeneneveeeee.. 1% for 100 and 1000 puf ranges

+2% for 0.01 and 0.1 ufd ranges
Power RequirementsS. .......vveviiiienrenaes 105-125 volts AC, 50/60 cycles, 25 watts
Dimensions. ...o.oevrvrecneeeeennnns eeess... T 3/8" high x 4 11/16" wide x 4 1/8" deep
Net Weight. ... . 0ot P I 1 1
Shipping Weight.............. b T 1hs.
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* INSTRUMENT DESCRIPTION

The measurement of capacity is accomplished by rectifying a square sided pulse and reading the
average value.of the voltage on a meter. The impedance of the meter circuit in conjunction with
the unknown capacity determines the shape and consequently, the average value of the rectified
voltage.

UNKNOWN
CAPACITANCE

O

A power transformer, in conjunction with a 6X5GT rectifier tube and an OA2 voltage regulator
tube, supplies regulated voltage for the oscillator.

The oscillator uses a 6BX7GT tube in a cathode-coupled multivibrator circuit. A 100 Q cathode
resistor provides the common impedance necessary to maintain oscillation and is-also the source
impedance of the pulse used for the measurement of capacity. The range switch selects the
value of feed-back capacity and the calibrating potentiometer.- These values establish the pulse
repetition rate and therefore the maximum capacity which can be read-on that range. The fre-
quencies used range from about 80 cps to 80 ke. s :

i The pulse repetition rate is such that, at maximum deflection of the meter on any range, the

| - _waveform of the rectified pulse will have decayed to zero durjng the interval between pulses.

0../ : ( This is necessary in order to maintain linearity of reading throughout the full range of the in-
strument.

NOTES ON ASSEMBLY AND WIRING

The Heathkit model CM-1 Direct Reading Capacity Meter, when properly constructed will pro-
vide a service and laboratory type instrument capable of many years of satisfactory operation.
We urge you to take the necessary time to assemble and wire the instrument carefully. Do not
hurry the work and you will be rewarded with a greater sense of confidence, both in the equip-
ment and your own workmanship.
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This manual is supplied to assist youin every way to complete the instrument with the least pos-
| sible chance of error. We suggest that you take a few minutes now and read the entire manual
; carefully before any work is started. This will enable you to proceed with the work muchfaster
and with greater accuracy. The large fold-in pictorials are handy to attach to the wall above
i your work space. Their use will greatly simplify the construction of the kit. These diagrams
are repeated in smaller form within the manual. We suggest that you retain the manual in your
files for future reference, both in the use and maintenance of the CM-1 Capacity Meter.

. i

MODEL CM-1

ON 100 MMF
RANGE

. SWITCH SHOWN

UNPACK THE KIT CAREFULLY AND CHECK EACH PART AGAINST THE PARTS LIST. In
so doing, you will become acquainted with each part. Refer to the charts and other information
.") ‘ ( shown on the inside covers of the manual to help you identify-any parts about which there may be
: - a question. If some shortage is found inchecking the parts, please notify us promptly and return
the inspection slip with your letter to us. Hardware items are counted by weight and if a feware
misgsing, please obtain them locally if at all possible.

1004 W
Ny
I

350V

HEATHKIT DIRECT READING CAPACITY METER

7 WATT
< 1,000, 000

250040
MEG

350V

+izowrn

GX5GT
%)(5 GT %EXTGT
®

1000

Read the note on soldering on the inside of the back cover. Crimp all leads tightly to each ter-
minal before soldering. Be surethe lead and the terminal are clean of wax, corrosion or other
foreign substances. Use only. the best rosin core solder, preferably one containing the new -
activated fluxes, such as Kester "Resin Five, " Ersin "Multicore" or similar types.

SWITCH VIEWED FROM EEAR
ALL RESISTORS IN OHMS

K

PILOT
LIGHT

f NOTE: ALL GUARANTEES ARE VOIDED AND WE WILL NOT REPAIR OR SERVICE
1“. 5 INSTRUMENTS IN WHICH ACID CORE SOLDER OR PASTE FLUXES HAVE BEEN.
; USED. WHEN IN DOUBT ABOUT SOLDER, IT IS RECOMMENDED THAT A NEW

ROLL PLAINLY MARKED "ROSIN CORE RADIO SOLDER'" BE PURCHASED.

€

]
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Resistors and controls generally have a tolerance rating of +10% unless otherwise stated in the
parts list. Therefore a 100 KQ resistor may test anywhere from 90 KO to 110 K. (The letter
K is commonly used to designate a multiplier of 1000.) Tolerances on condensers are generally
even greater. Limits of +100% and -50% are common for electrolytic condensers. The parts
furnished with your Heathkit have been specified so as not to affect the operation of the finished
instrument adversely. : )

In order to expedite delivery to you, we are occasionally forced to make minor substitutions of
parts. Suchsubstitutions are carefully checked before they are approved toinsure that the parts
supplied will work satisfactorily. By checking the parts list for resistors, for example, you
may find that a 2. 2 megohm resistor has been supplied in place of a 2 megohm as shown in the
parts list. These changes are self-evident and are mentioned here only to prevent confusion to
you in checking the contents of your Kkit.

Leads on condensers, transformers and resistors are generally much longer than they need be
to make the indicated connections. In these cases, the excess leads should be cut off as the
parts are added to the chassis. Not only does this make the wiring much neater, but in some
cases the excessively long leads may actually impair proper operation of the instrument.

We strongly urge that you follow the wiring and parts layout shown in this manual, The desire-
able position of wires and parts has been previously determined for arrangement in logical se-
quence. Any changes may seriously affect the characteristics of the circuit or the operation of
the completed instrument.

STEP-BY-STEP ASSEMBLY INSTRUCTIONS

The following instructions are presented in a simple, logical, step-by-step sequence to enable
you to complete the kit with the least possible confusion. Be sure to read each step all the way
through before you startto do it. Whenthe step is completed, check it off in the space provided.

In assembling the kit, use lockwashers under all #6 nuts, except where solder lugs are used.

To facilitate describing the location of parts, they have been lettered and coded. All such num-
bering and lettering is clearly shown in the figures and when instructions read, for example,
"Wire to B1, " refer to the proper figure and connect a wire to pin 1 of socket B.

Itis recommended that A, B, C, ete. be actually labeled on the chassis with a pencil. Lettering
on the inside of the chassis where wiring is done will reduce the possibility of making wrong
connections,

‘\
Tube socket pins are numbered as shown in Figure 11. Always read clockwise when the socket.‘- ’
is viewed from the bottom.

When wiring the instrument, the letters (8) and (NS) will be encountered. (S) means solder the
connection. (NS) means do not solder yet, as other wires will be added to the terminal,

STEP-BY-STEP ASSEMBLY

(7{-) Mount an octal socket in location A. Use 6-32 screws, lockwashers and nuts. It may be
necessary tobend the ground lug on the socket near the edge of the chassis. Refer to Figure
i.

('\Z) Mount an octal socket in location B. Use 6-32 hardware.

(“]() Mount a 7-pin miniature socket in location C. Use 3-48 screwes and nuts. Lockwashers
are not used.

( *{) Mount a 3/8" rubber grommet in location D.

( ) Mount a 1 megohm control in location E. Refer to Figure 2 for method of mounting controls
and switches,

Page 4

WASHER CN
SWITCH OQNLY

Figure 2.

Figure 1. Chassig showing mounting of parts.

Control and switch mounting,

Figure 3. Pilot light mounting.

Page 5
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Figure 4, Panel showing mounting of parts.

} Mount a 1 megohm control in location F.
¢ ) Mount a 250 K control in location G.
() Mount a 100 K& control in location H.

( ) Mount a pilot light socket assembly on the panel in 10catiqn P. Refer to Figure 4 for the .
location and to Figure 3 on Page 5§ for the method of mounting.

( ) Mount the 4-position range switch in location R.

7

ST INSULATOR BUSHINGS.

ASSEMBLE 50 PINS
" INTERMESH AS
SHOWN

Figure 6. Range switch terminal numberis
Figure 5. Nylon Bushings. _

indi i i ] lon bushing on each
Mount the binding posts on the panel as shown in Figure 5., using a ny
) side of the panel. Use 6-32 hardware. Mount the red post in location T2 and the black post

in location T1.

Page 6
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in location N, mount a 1-lug terminal strip and a solder lug,

) Mount the meter in location M using the hardware supplied with the meter. | Under, the nut

Connect one lead of a 0.1 ufd plastic tubular condenser to R2 on the range switch (S). Refer
to Figure 6 for numbering of contacts on the switch. Any "outside foil'or "ground" markings
on paper capacitors can be disregarded. They may be connected with either "polarity. "

Connect the other lead of the condenser to
N2 (N8S).

Connect one lead of a 0.01 ufdplastic tubular
condenser to R3 on the range switch (8).

Connect the other lead of the condenser to
N2 (NS).

Connect one lead of a 1000 uuf (.00 pid)
mica condenser to R4 of the range switch (8).

Connect the other lead of the condenser to
N2 (NS).

Connect, one lead of a 100 puf (L0001 pfd)
mica condenser to R5 of the range switch (8).

Connect the other lead of the condenser to
N2 (S).

Mount the chassis on the panel using the me-
ter screw in location MG for the top bracket
of the chassis. Under the nut mount a #6
solder lug. Refer to Figure 8.

( ) Mount the SPST slide switch in location 8.

O

Figure 8. Mounting chassis on panel.

Use 6-32 screws, lockwashers and nuts,
These screws pass throughthe panel, chas-
sig and switch. Refer to Figure 8.

BISSYHD

Figure 7.

Range switch wiring.

Page T
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( )} Connect the other lead of the crystal diode to T2 (8).  Usetechnique’gutlined in preceding
step.

.,,,M,, w“‘"q
-

+

|

|

!

I

|

I

sxset ( ) Comnect a wire from H3 (S) to R11 (8).

( ) *Connect a wire from Gl (8S) to R10 (S).

GBX 7GT

( )} Connect a wire from R9 (S) to F1 (8).

( )} Connect a wire from R8 (8) to El (8).

) ( ) Connect a wire from R6 (NS) to B4 (S).

—

CRYSTAL : (

B Connect the cathode lead of a crystal diode to the ground lug N (S). See Chart on Page 16.
DIODE

( ) Connect the other lead of the crystal diode to R6 (S).
o,' - ( ( ) Connect a wire from N1 (8) to B2 (NS).
( ) Connect a short piece of wire from P1 (8) to the frame of the pilot light socket {8).

i { ) Connect a wire from P2 (8) to B7 (NS).

CRYSTAL ( ) Mount the power transformer in location W. Refer to Figure 12. Under the head of the
DIODE i screw in location W1, mount a solder lug and under the nut of the same screw, mounta 2-lug
Figure 9. Wiring chassis - top. i terminal strip. Under the nut in location W2, mount a solder lug.

{ ) Connect the red-yellow lead of the power transformer to the ground lug at W1 (NS).
} Connect one end of an 8'" length of hookup wire to T1 (8).

—

( ) Connect one of the green leads of the power transformer to the ground lug at W1 (8).

——

) Strip 1 1/4"of insulation from the other endof the wire and connect it through B6 to B3 (NS). _
Now solder B6. { ) Dress the other green lead and the two red leads of the power transformer throughthe rub-

ber grommet D.

( ) Connect a wire from H2 (NS) to G2 (NS).

( ) Mount the chassis bracket as shown in Figure 10. Raise the 1-lug terminal strip and ground

( ) Connect a wire from G2 (S) to F2 (N8S). : lug in location N and place the chassis bracket in position, Replace the terminal strip, sol-

der lug and nut. Mount the other end of the bracket with 6-32 hardware as shown.

( ) Connect a wire from F2 (8) to E2 (NS). o’.} ()

( ) Comnect a wire from E2 (S) to M1 (NS).

( ) Connect one lead of a 10 K resistor to T2 (NS}.
( ) Connect the other lead of the resistor to R7 (NS).
( ) Connect a wire from R7 (8) to M2 (NS).

( ) Connect one lead of a 0,01 pfd plastic tubular condenser to M2 (S).

( ) Connect the other lead of the condenser to Ml (NS). '
( ) Connect a piece of wire from M1 (8) to MG (S).

( ) Connect the cathode lead of a crystal diode to the H2 (8). See diode chart on Page 16‘ for
correct identification of cathode end. Apply heatonly long enough to make a good connection.

‘Figure 11. Socket pin numbering.

Figure 10. Mounting chassis bracket.
Page 8 : : Page 9
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Figure 12. Wiring chasgis,

( ) Mount a 3/8" rubber grommet on the chassis bracket in location J.
( ) Mount a 2-lug terminal strip on the chassis bracket in location K.

( ) Connect a short wire from A7 (8) to GL4 on socket A (8). (Use bare wire. )

—

) Connect a wire from W1E (NS) to A8 (8).

—

) Connect a short wire from Bl (§) through B8 (8) to GL4 on socket B (8).

( ) Connect one lead of a 100 Q resistor to B3 (S).

—

} Connect the other lead of the resistor to GL2 on socket B (8).
( ) Connect one lead of a 15 K 2 watt resistor to B2 (8).

( ) Connect the other lead of the resistor to B5 (NS).

( ) Connect a 100 Q resistor from B5 (NS) to W1A (NS).

( ) Comnect a wire from B5 (8) to C5 (8).

—

) Connect a wire from C4 (8) to GL1 (§) on socket A. (Use bare wire. )
( ) Connect a wire from A2 (S) to B7 (NS}.

{ )} Connect the green lead of the power transformer to B7 (8).

( ) Connect one of the red leads of the power transformer to A3 (S).

Page 10
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(

( ) Connect the other red lead of the power transformer to A5 (S).

( ) Connectone of the positive leads (marked +) of the 20-20 ufd 350volt electrolytic condenser
to W14 (NS},

( ) Connect the other positive lead of the electrolytic condenser to W1B (NS).
( ) Connect the negative lead of the electrolytic condenser to the ground lug at W2 (S).
( ) Connect one lead of the 2.5 K 7 watt resistor to W1A (8).

( ) Connect the other lead of the resistor to W1B (8). Keep the resistor clear of the hole in the
chassis bracket used for mounting the insfcrument in the cabinet.

{ ) Connect one end of a 7' length of hookup wire to K1 (NS).

( ) Twist this piece of wire with one of the black leads from the power transformer and dress
this twisted pair to switch 8. Connect the black lead of this twisted pair to 81 (8).

( ) Connect the other wire of this twisted pair to 82 (8).

( ) Connect the other black transformer lead to K2 (NS).

w—

) Pass the line cord through the rubber grommet J. Tie a knot in the cord for strain relief .

( ) Connect one lead of the line cord to K1 (8). Connect the other lead to K2 (8).

{ ) Mount the knob on the range switch using the 8-32 x 1/4 set screw. Be sure that the index
corresponds to the correct setting of the switch.

{ ) Install the tubes in the proper sockets. Be especially careful in installing the QA2 as the
pins of miniature tubes are easily bent.
Figure 13, Mounting rubber feet,
( ) Install the handle on the cabinet using the 10-24 screws. '

{ ) Mount the rubber feet in the cabinet as shown in Figure 13. S Ao |

LL

The instrument is now ready for preliminary testing and calibrating.

6" (,>Bef0re using the instrument, make sure that the four calibrating potentiometers are in full

counterclockwise position as viewed from the shaftend. Damage to the meter may result if this
is not done.

INITIAL ADJUSTMENTS AND CALIBRATION

Plug the line cord into a 105-125 volt 50-60 cycle AC outlet only. SERIOUS DAMAGE TO THE
TRANSFORMER WILL RESULT IF PLUGGED INTO A DC SUPPLY. Turn onthe power switch.
The pilot light and the tubes will light up if the filament wiring is correct.

The meter should read zero on all ranges.

Two alligator clips and adapters with banana plugs are provided as test leads. These plug into
the binding posts as shown in Figure 14 on Page 12.

Make sure all calibrating controls are inthe extreme counterclockwise position before attempting
to calibrate.

There are two possible calibration points for each range. The first one reached as the cali-
bration control is turned clockwise from the extreme counterclockwise (shaft end) position is
the correct one. That is, during calibration, the meter needle should be moving toward the
maximum (right-hand end) of the scale. Page 11
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Plug the test leads into the binding posts and clip the 100 puf silver mica +1% capacitor between
the clips. Set the RANGE switch on the 100 puf range. The meter should rea_d approximately
full scale. Adjust the bottom potentiometer (location H) until the meter reads just full scale.

Set the RANGE switch on the 1000 uuf range apd repeat Fhe
preceeding procedure using the 1000 puf £1% silver mica
capacitor and the potentiometer next above (location G). AQ—
just againfor full scale deflection of the meter. Repeat th%s
procedure for the .01 pufd range, using the .01 matched pair
and the potentiometer in location F. Repeat for the .1 pfd
range, using the .1 ufd matched pair and the potentiometer
in Jocation E.

Leave the instrument on for several minutes and repegt the
.calibration on all the ranges. It may have changed slightly
due to the warming up of the instrument,

ALLIGATOR GLiP

TEST LEAD ADAPTER

After making these adjustments, install the instrument in
the cabinet and fasten with two #6 self-tapping screws through
the rear into the chassis bracket.

BINDING POST

¢

OPERATION '
Plug in the cord and turn on the power switch,

Allow the insirument to warm up for at least five minutes. Figure 14. Test lead assembly.

Clip the unknown condenser across the terminals and read the value on the meter scale. Be
sure the RANGIE switch is on the proper scale, In case of doubt as to which range to use, start
with the highest and work down until the proper range is found. If it is necessary to use leads
of any appreciable length, the capacitance of the leads must be taken into consideration, espec-
ially on the low range, This is done by connecting the leads only to the instrument and reading
the value on the meter. The leads are then connected to the unknown and another reading is
made. The capacitance of the leads is then subtracted from the total reading to give the capa-
citance of the unknown, The capacitance of the test leads provided with the instrument is neg-
ligible.
IN CASE OF DIFFICULTY

1. Check the wiring by following each wire on the pictorial and in the instrume_nt, inspev:.:ting
the soldered connections on each end and then checking off that wire on the pictorial with a
colored pencil. This will reveal mistakes and omissions in wiring, Wl'liCh is the mos_t fre-‘\.
guent cause of difficulties. Often having a friend check the wiring will reveal a mistake
consistently overlooked. . N

9. Check the positions of the tubes and be sure they are in the proper position.

3.  Check the tubes.

VOLTAGE CHART

SOCKET TUBE Pin 1 Pin2 | Pin3 Pin 4 Pin b Pin 6 Pin 7 Pin 8
A 6X5GT NC 6.3AC | 210 AC| NC  |210 AC NC 0 240
B 6BX7GT 0 | 31 SAC -16 150 SAC 6.3 AC 0
C OA2 150 0 0 0 160 0 0

Page 12

4. Check the voltages between the tube socket terminals and chassis. The readings should
come reasonably close to the values tabulated in the Voltage Chart, if a vacuum tube volt-
meter with 11 megohm input impedance is used. Other type meters may give considerably
lower reading. If a voltage reading fails to check with the tabulation, investigate the por-
tion of the circuit involved by checking the resistors and condensers.

NC - no connection.

Unless otherwise indicated, all voltages are positive and measured to chassis.
Line voltage - 110 volts, 60 cycles.

RANGE switch in 100 upuf position.

The current through the QA2 tube is approximately 15 MA on the 100 puf range and from 20-25
MA on the other three ranges. The total current through the 2.5 KQ 7 watt filter resistor is
about 50-55 MA.

If residual readings are present with nothing connected to the test terminals , make sure ground'
lugs N and MG are securely grounded. Alsoinspect the leads on all condensers connected to the

- range switch to make sure none of them are shorting to ground.

Instability on all ranges might be traced to a defective diode in the 6BX7 grid circuit. Compon-
ent characteristics at this point are critical, although performance of the diode in the meter

circuit is not. In some instances, exchanging the connections of the two diodes would be bene-
ficial.

Instability on lower ranges only is usually caused by low line voltage. Observe the QA2 voltage
regulator tube while rotating the range switch through all positions. M the tube fails to glow in
one or more positions, it may be necessary to decrease the value of the 2.5 K 7 watt resistor
from W1A to W1B down to approximately 1 K or 1.5 KQ at 7 watts. Also check to make sure
all calibration controls are near the counterclockwise end of rotation. If too far clockwise, the
oscillator will draw high current, extinguishing the OA2.

If the instrument is to be left on over a prolonged periodof time, it should be turned onfor about -
1/2 hour before attempting final calibration. The instrument should be in its cabinet so that all -

parts reachoperating temperature. Each range canthen be calibrated by slipping the instrument
out of the cabinet and checked by placing the CM-1 back in the case again. Observing this pro-
cedure for all ranges will insure high accuracy. Exercise caution to avoid shorting the tube
socket pins to the cabinet if this method is followed.

@) REPLACEMENTS

Material supplied with Heathkits has been carefully selected to meet design requirements and
ordinarily will fulfill its function without difficulty. Occasionally improper instrument opera-
tion can be traced to a faulty tube or component. Should inspection reveal the necessity for re-

placement, write to the Heath Company and supply all of the following information:

A. Thoroughly identify the part in question by using the part number and description found in
the manual parts list.

B. Identify the type and model number of kit in which it ig used.

C. Mention the order number and date of purchase.

D. Describe the nature of defect or reason for requesting replacement.

The Heath Company will promptly supply the necessary replacement. Please do not return the
original component until specifically requested to do so. Do not dismantle the component in
question as this will void the guarantee. If tubes are to be returned, pack them carefully to
prevent breakage in shipment as broken tubes are not eligible for replacement. This replace-
ment policy does not cover the free replacement of parts that may.have been broken or damaged
through carelessness on the part of the kit builder.

Page 13
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SERVICE

In event continued operational difficulties of the completed instrumentare experienced, the Heath
Company is willing to offer its full cooperation to assist you in obtainingthe specified perform-
ance level in your instrument. The facilities of the Factory Service Department are at your
disposal. Your instrument may be returned for inspection and repair for a service charge of
$4.00, plus the price of any additional material that may be required.

In addition to the factory repair service, a Technical Consultation Department is maintained to
provide personalized technical consultation service; it is available to you without charge.

Local Service by Authorized Heathkit Dealers is also available and often will be your fastest,
most efficient mefhod of obtaining service for your Heathkits. Although you may find charges
for local service somewhat higher than those listed in Heathkit manuals {for factory service),
the amount of increase is usually offset by the transportation charges you would pay if you elected
to return your kit to the Heath Company.

Heathkit dealers will honor the regular 90day Heathkit Parts Warranty onall kits, whether pur- i
chased through a dealer or directly from Heath Company. It will be necessary that you verify
the purchase date of your kit by presenting your copy oithe Heath Company invoiceto the author-
ized dealer involved.

Under the conditions specified in the Warranty, replacement parts are supplied without charge;
however, if your local dealer assists you in locating a defective part {or parts) in your Heath-
kit, or installs a replacement part for you, he may charge you for this service.

Heathkits purchased locally and returned to Heath Company for service must be accompanied by
your copy of the dated sales receipt from your authorized Heathkit dealer inorder to be eligible
for parts replacement under the terms of the Warranty.

THESE SERVICE POLICIES APPLY ONLY TO COMPLETED INSTRUMENTS CONSTRUCTED
IN ACCORDANCE WITH THE INSTRUCTIONS AS STATED IN THE MANUAL. Instruments that
are not entirely completed or instruments that-are modified in design will not be accepted for
repair. Instruments showing evidence of acid core solder or paste fluxes will be returned NOT
repaired.

For information regarding modifications of Heathkits for -gpecial appliications, it is suggested
that you refer to any one or more of the many publications that are available on all phases of g
electronics. They can be obtained ator through your local library, as well as at most electronic i
outlet stores. Although the Heath Company sincerely welcomes all comments and suggestions,

it would be impossible to design, test, evaluate and assume responsibility for proposed circuit
changes for specific purposes. Therefore, such modifications must be made at the discretion
of the kit builder, according to information which will be much more readily available from some
local source.

SHIPPING INSTRUCTIONS

Before returning a unit for service, be sure that all parts are securely mounted.

ATTACH A TAG TO THE INSTRUMENT GIVING
NAME, ADDRESS AND TROUBLE EXPERIENCED.

Pack in a rugged container, preferably wood, using at least threeinches of shredded newspaper
or excelsior on all sides. DO NOT SHIP IN THE ORIGINAL KIT CARTON AS THIS CARTON IS
NOT CONSIDERED ADEQUATE FOR SAFE SHIPMENT OF THE COMPLETED INSTRUMENT.
Ship by prepaid express if possible. Return shipment will be madeby express collect. Note that
a carrier cannot be held liable for damage intransit if packing, in HIS OPINION, is insufficient.

All prices are subject to change without notice. The Heath Company reserves the right to dis-
continue instruments and to change specifications at any time without incurring any obligation
to.incorporate new features in instruments previously sold.
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PARTS LIST
PART PARTS DESCRIPTION PART PARTS DESCRIPTION
No. Per Kit No. Per Kit
{Resmtors Tubes-Diodes
-3 2 100 @ 411-17 1 6X5GT
3-1E i 2.5 KQ 7 watt 411-59 1 QA2
1-20 1 10 K@ 411-172 1 6BX7GT
1-4B 1 15 K 2 watt 564 2 Crystal diode
Condensers 412-1 1 #47 pilot lamp
20-32 1 100 jipf mica Sheet Metal Parts
20-13 1 100 ypuf silver mica 90-26 1 Cabinet
(£1% for calibration) 203-69F92 1 Panel
20-33 1 1000 ppif mica 200-M72 1 Chassis
20-17 1 1000 ppf silver mica 204-M78 1 Chassis angle bracket
(1% for calibration)
23-3 2 .01 pfd plastic tubular Hardware
23-64 1 .01 ufd matched pair .005 ufd 250-2 2 3-48 x 1/4 machine screw
(+2% for calibration) 250-8 2 #6 sheet metal screw
23-11 1 .1 ufd plastic tubular 250-9 11 6-32 x 3/8 machine screw
23-65 1 .1 pfd matched pair .05 ufd  250-83 2 #10 x 1/2 handle screw
(+2% for calibration) 2562-1 2 3-48 hex nut
25-30 1 20-20 pfd 350 volt elec. 252-3 13 6-32 hex niit
Controls-Switches 262-% 5 Control nut
10-12 1 100 K2 control 253-10 1 Control flat washer
10-14 1 250 KR control 264-1 10 #6 lockwasher
10-32 2 1 megohm control 254 -4 5 Control lockwasher
63-92 1 4-pos. rotary switch RANGE 259-1 6 #6 solder lug
60-1 1 SPST slide switch .
Miscellaneous
Sockets-Terminals-Knobs 73-1 2 3/8" rubber grommet
434-2 2 Octal socket TH-17 4 Nylon low-C bushing -
434-15 1 T-pin miniature socket 100-M16B 1 Binding post cap, black
434-22 1 Pilot light socket 100-M16R 1 Binding post cap, red
431-1 1 1-lug terminal strip 427-2 2 Binding post base
431-2 2 2-lug terminal strip 438-14 2 Banana plug with
462-19 1 Knoh alligator clip
: 211-4 1 Handle
Wire 261-1 4 Rubber feet
89-1 1 line cord 346-1 1 length Spaghetti (sleeving)
344-1 1 Roll hookup wire 595-99 1 Manual
340-2 1 length Bare wire
Transformer-Meter
b4.34 1 Power transformer
407-28 1 Meter
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Heath Company warrants that for a period of three months from the date of shipment, all Heathkit
parts shall be free of defects in materials and workmanship under normal use and serviee and
that in fulfillment of any breach of such warranty, Heath Company shall replace such defective
parts upbn the return of the same to its factory. The foregoing warranty shall apply only to the
original buyer, and is and ghall be in lieu of all other warranties, whether express or implied
and of all other cobligations or liabilitles on the part of Heath Company and in no event shall
Heath Company be liable for any anticipated profits, consequential damages, logg of time orother
losses incurred by the buyer inconnection with the purchase, assembly or operation of Heathkits
or components thereof. No replacement shall be made of parts damaged by’ the buyer in the

WARBRRANTY

course of handling or agsembling Heathkit equipment.

NOTE: The foregoing warranty is completely void and we will not replace, repair or service
instruments or paris thereof in which acid core solder or paste fluxes have been used.
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HELPFUL KIT BUILDING INFORMATION

Before aitempting actual kit construction read the construction
manual through thoroughly to familiarize yourself with the general

rocedure, Noie the relative loeation of pictorials and pictorial inserts
in respeet, 1o the progress.of the nssembly procedure outlined,

This information is offered primarily for the convenicnce of novice
kit huilders and will be of definite assistance to those lacking therough
knowledge of good construclion practiges. Even the advanced elec-
trosiica enthusiast may benelit by a brief review of this materisl before
proceeding with kit construetion, In the mojority of cases, failure to
observe basic instruction fundamentals is responsible for inability to
oblain desired level of performance.

RECOMMENDED TOOLS

The successful construction of Heathkits does not require the nse of
specialized equipment and only basic tools are required. A good quslity
electrio soldering iron is essential. The prelerred size would be a 100
watt iron with a small tip. The use of long nose pliers and dingonal or
side cutling pliers is recommended. A small screw driver will prove
adequate and severnl additional assorted screw drivers will bo helpful,
Be sure to obtain a good supply of rosin core type radio solder. Never
use separate fluxes, paste or acid sotder in electronic work.

ASSEMBLY
the actual mechanionl assembly of components to the chassis and
ael, it is important that the procedure shown in the manual be care-
willy followed. Mnke sure that tube sockets are properly mounted in
respect to keyway or pin numbering location. The same applies to
transformer mountings so that the correct translormer color coded
wires will be avaitable at the proper chassis opening.

Muke it a standard practice to use lock washers under all 6-32 and
3-32 nuts. The only exeeption being in tho use of solder lugs—the
necessary locking feature 1s already incorporated in the design of the
solder lugs. A control lock washer should always be used between the
conteol and the chassie to prevent undesirable rotation in the panel,
To improve instrument appearance and to prevent possible panel
marring use a control flat mickel washer under each control nut.

When installing binding posts that require the use of fiber insulating
washery, it e good practice to slip the shoulder washer over Lhe binding

ost mounting stud before installing the mounting stud in the panel
Eule provided. Next, install a flat fiber washer ﬂllfﬂ solder lug under
the mounting nut. Be sure that the shoulder washer is properly
centered in the panel to prevent possible shorting of the binding post.

WIRING

When following wiring procedure make ihe leads ns short and direct
as possible. In filament wising requiring the use of a twisted pair of
wires allow sufficient slock in the wiring that will permit the Lwisted
pair to be pushed against the chossis as elosely as possible thereby
affording relative igolation from adjacent parls and wiring.

When removing insulation from the end of hookup wire, it is scldom
necessary to expose mmore than a quarter inch of the wire. Excessive
insulation removal may cause a short circuit condition in respect to
nearby wiring or terminals. In some instances, transformer lends of
solid copper will have a brown baked enamel ¢oating. After the trans-
former leads have been trimmed to a suitabie length, it is necessary to
serape the enamel matin{g in order to-expose the bright copper wire
before moking a terminal or soldered connection,

In mouating parts such as resistors or condensers, trim off all excess
lead lengths so thet the parts may be instalied in a direct point-to-
point manner. When necessary use spaghetti or insulated slecving over
exposed wires that might short to nearby wiring.

t is urgently recommended that the wiring dress and parts lnyout
as shown in the construction manual be faithfully followed. in every
instance, the desirability of this arrangement was carefull y determined
thvough the construction of a series of lahoratory models.

SOLDERING

Much of the performance of the kit instrument, particularly in respect
to accuracy and stability, depends upon the degree of workmanship
used in making soldered connections. Proper soldéred connections are
not at all difficolt to make but it would be ndvisabie to observe a few
precautions, First of all before a connection is to be soldered, the
connection itsell should be clean and mechanically strong. Do not
depend on zolder slone to hold & connection together. The tip of the
s0l derin% iron should be bright, clean and free of excess solder. Use
enpugh heat to thoroughly flow the solder smoothly into the joint.
Avoid excessive use of solder and do not allow a Aux flooding condition
to occur which could conceivably cause a leakege path bebween
adjacent terminols on switch assemblies and tube sockets. This is
partioularly important in instroments such as the VTVM, oscillo-
scope ond generator kits, Excessive heat will also burn or damage the
insulating maoterial used in the menuincture of switch nmssemblies.
Be sure to use only good qualiby rosin core radio type solder.
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