ASSEMBLY AND OPERATION OF THE
o HEATHKIT MODEL AR-2

COMMUNICATIONS RECEIVER
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_ SPECIFICATIONS
F . Frofueney REDREE. ..o oo o v samueniess s/ sawenion s o2 i 550 kc to 35 mc on four bands.
) Tube ComPIEMENt. o v s svwsmiein o enaiesaie e b s 1 - 12BE6 Oscillator and Mixer
, 1 - 12BA6 IF Amplifier
}f’ 1 - 12AV6 Second Detector and First Audio
' Amplifier
: 1 - 12A6 Beam Power Output
1 - 12BA6 BFO Tube
1 - 5Y3 Full Wave Rectifier
Power Requirements. . ........coiuiuiniinnennninnnn 105-125 volts AC 50/60 cycles 45 watts
Dimensions......... g 11 1/2" wide x 5 3/4" high x 6 3/4" deep
Shipping Welght. .. o ci vonnmesen e sowanes v e o o 12 lbs.
FEATURES
r ""“’@' Bai.d Spread Tuning Noise Limiter
Phone - Standby - CW RF Gain Control

Headphone Jack Ham Band Identifications
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INTRODUCTION

Thee Heathkit model AR-2 Oommunications Receiver is designed o provide-all of the features
normally expected in 2 receiver of this type. Simplicity and ease of construction has been ac-
comwplished through the use of highly efficient, straightforward circuitry and a very practical
chaszis layoat.  All components have been selected carefully for guality and darability.

Four frequency bauds, in conjunction with direct planetarydrive, provide continuous tuning irom
550 ke te 30 me. No communication type receiver would be complete without band spread, and
model AR-2 has been equipped with a type thar operates at optimum efficiency on all freguency
ranges. The logging seale will be particularly helpful in amateur work af the higher fregquencies .

For CW reception, a complete BFO circuit may be swilched into speration by means of the sel-
ector switch, When operating on CW, i is desirable to de-activate the nomimal AVQC eircult and
control the sensitivity manually, Both functions are accomplished by the RF gain control, The
stand-by position of the selector switeh allows operating temperatures to e maintained so that
the operator may select instanily the type of reception degired at any one particular time.

The noiss limiter switch at the rear of the chassis is used to minimize the interference caused
by sharp trapsient pulses. This type of Interference iz ovecasionally encountered in highly sen-
sitive receivers such as the model AR-2. The kit is complete with a traosformer operated pow-
er supply, shielded coil assembly, and a 5 1/2" PM dynamic loudspeaker. Modernistic styling
and the easily vead dial assembly will contribute greatly to the receiver’s atfractivensss and
efficiency,

CIRCUIT DESCRIPTION

An gxternal anienna is connected to the antenna terminal at the rear of the chassis., The ground
terminal, which is nearest the right rear corner of the chassis, should be securely fastenad to
a good sobid gpround point. A cold water pipe is excellent for this purpose.

The signal is applied through the anteana coil of the selecied frequency band to the eontrol grid
of a 12BES tube, used as a combination oscillator and mixer, A 160 @ suppressor resistor (s

used in series with the grid {o insure magimom atability. The antenna and oscillator seations of
thig tube aretuned simaitansously by means of the dual tuning condenser and added band spread
capacity. The gscillator signal is eoupled {o the pgeillator grid of the same tube and thus, the
heterodyne action takes place. A 453 ke sigoal is the result of thiz mixing and it is xmplsttldv
modulated Ly the audio portion of the RF mgml. This ietermediate freguency is amplified by
the IF aroplifier, 12BA6. Coupling before and after the IF stage is accomplished with the high
gain miniature type [F transformers. Most of the sensitivity and gelectivity of the receiver is
dereloped n this section. One position of the switch in the cathode eirouit of this tube allows
normal operation with 1502 as the cathode resistance, The other position shorts AVC to ground
aond makes ihe cathode registance variable. This constitutes the RF gain control.

After IF amplification, the signal is coupled to cne of the diode plates of the second detecior
12AV6. The positive signal peaks canse the diode to conduct, charge the dicde filfer condenser,
and develop g {ilteved voliage across the volume control. AV voliage is present at the negative
side of the control and is coupled throvgh a {ilier network to botb the mixer and IF stages. Cou-
pling is made from the volume control through a .65 pid condenser to the conirol grid s:;i the {ri-
ode section of the 12AVE * she, This section acts as the first sudio amplifier.

From the pla - of the 12AVE, the audio signal iz applied through a .02 pfd condenser (o the con-
tralgrid of a bear power pentode, 12A6. After power amplification, the signal iz maiched tothe
speaker voice coil through the output transformer. The tone quality is further improved by ba-
ing a .005 :fd condenser across the primary winding of the transformer. A 10 £ resistor pro-
vides proper matching when headphones are used and it causes only a very slight mis-match
when the speaker is bb&d Rowever, if no attemnpl to use headphmzeo will ever be made, the 10
{I resistor may be eluninated in orderto gain approximately 2 db with the speaker. Headphones
should never be used without the resistor because the secondary winding of the output trans-
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former will ba practically unloaded and it could resull in a great deal of damage. The closed
circuit jack opens up the speaker voice coil circuit when headphones are plugged in, and there-
fore, there is no need for a separate speaker switch.

Referring hack to the 12AVE tube, there is a connection between the other diode plate and the
control grid of the 1248, through a SPST slide switch, This ig the noise Umiter cireuit. With
ihe switchclosed, the dicde plate is charged tothe average amplitude of the audic gignal present
at the grid of the output tube. U a sharp noise pulse vccurs, the positive peaks will be elim-
inated by the rectification action of the diede, Atmospheric and other similar types of {nterfer-
enee will, therefore, be greatly subdued,

When the signal input to the receiver is merely CW, no detection can take place in ihe second
detector because there are no amplitude variations, Therefore, the signal at the first diode
plate of the detector iz 455 ke interrupted only by the keying of the distant transmitier. Aoother
gignal becomes necessary under these conditions in order that the difference between il and 455
ke may be audible. This signal is provided by the BFO circuit consisting of a BFO coil and a
12BA# tube wired as a triode, along with appropriate resistors and condensers. The circuit is
activated by the selector switch, which closes the cathode circuit of the BFO tube. Coupling is
aceomplished through the stray capacityof the circuit to the first diode plate of the 12AVE tube

In the standby position of the selector awitch, the BFO gircuit is open in addition to the ground
return cireuit of the complete receiver. In the phone position, the ground circuit is completed
while the BFOremaing open. Tube filamenis are activated at all times to provide instantanecus
operatioe of any circuit when the swiich Is manipulated.

NOTES ON ASSEMBLY AND WIRING

The Heathkit model AR-2 Communications Receiver, when constructied in accordance with the
instructions inthis manual, is a high-quality unit capable of many years of trouble-freeservice.
We therefore urge you to take the necessary time o assemble and wire the kit carelully. Do
not hurry the work, and you will be rewarded with a greater sense of confidence, both in your
recelver and your own ability.

This manual is supplied to assist you in every way io complete the kit with the least possible
chance for error. We suggest that you tzke a few minutes now and read the entire manual
through before any work 18 started. This will enable you to proceed with the work much faster
when construction is started. The large fold-in piciorials are handy to attach to the wall above
your work space. Their use will greatly simplify the completion of the ki, 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 of the receiver and for ifs maintenance.

UNPACK THE KIT CAREFULLY AND CHECX EACH PART AGAINST THE PARTS LIST. In
s doing, you will become acquainted with each part. Refer io the charts and other information
shown on the inside covers of the manual to help you identify any parts about which thers may
be a guestion, I some shortage is found in checking 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 foew are missing, please obtain them loeally if at all possible.

Read the note on soldering on the inside of the back cover. Crimp all leads tightly to the ter-
minal before soldering. Be sure both the lead and the {erminal are clean of wax, corrosion, or
other foreign substances. Use only the best rosin core solder, preferably a type contalning the
new activated fluxes such as Kester "Resin-Five, " Ersin "Multicore, ™ or similar types.

NOTE: ALL GUARANTEES ARE VOIDED AND WE WILL NOT REPAIR OR SERVICE
INSTRUMENTS IN WHICH ACID CORE SOLDER OR PASTE FLUXES HAVE BEEN
USED. WHEN IN DOUEBT ABOUT SOLDER, IT IS RECOMMENDED THAT A NEW
ROLL PLAINLY MARKED "ROSIN CORE RADIO SOLDER" BE PURCHASED.
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Resistors and contrels gecerally have a toleranco rating of 420% uniess otherwise ataiad in the
party list. Therefove, a 100K resistor may test anywhere from B0 KG to 120 K. (The leiter
K i8 commonly used to designaie a multiplior of 1008.) Tolerancoes on condensers gre gengrally
even greater. Limdis of +100% and <80% are common for electrolytic condensers. The parts
furpnished with your Heathkit have been specifiad so as 0 not adversaely aifsct ihe operation of
the finighed ingtrement.

In arder to espedite delivery to vou, we are occagionally forced 1o maks minor substitations of
parts. Surh substitulions ave carefully checked before thev are spproved, and the parts sup-
plied will work satisfactorily. By checking the parts list for resistorg, for example, vou may
find that 2 2.2 megohm resistor has been supplied in place of a 2 megohm as shown in the parts
Ust. Theae changss are seli-evideat and are mentioned hare only (o prevent confusion o you
in ehecking the contents of wour kii,

We strongly wrge that yon nllow thewivisg and paris layoot shown s this mamal. The position
of wires and paris is quite critics] in this fastrument, and changes may seriously affect the
characteristics of the cirogit.

STEP-DY-STEP ASIEMBLY INSTRUCTIONS
The following instroctions are presented in a simple, logiecal, step-by-step sequence 10 endble
you to pomplete your kit with the least possible covfupicn, Be sare to resd sack step all the
way ithrough before you start to do it. When the step is completed, ¢heck it off in tha space
rovided,

We suggest thal you congider the following before any work is staried;

1. As each phase of constrociion js begun, select the praper lnrge fold-in pictorial and attach
it to the wall above your work bench.

. Lay gut pll paris sothal they are readily avalisble, Referto (he pevneral indormation nside
the front and back covers of this manual to help you enidly compoenenis. The enils and
micy condensers ugsd in the cofl twrret are particularky iraporian.

3. Special pcace should be exercized when handling the codls in order that the windings will nat
be digturbed.

4. The speaker cone can sasily be damaged and i should be protecied during all phases of
LOnstraeiion.,

8. The band spread and tuning condenser ahafta should be rotated fully cowdercisckwige to
complalely mesh the plates. In this way the plates can be protecisd from damage during
instailadion.

o assembling the kil, use lockwashers under all unts escept at 7 pin minigture sockets and
where solder fugs are used. Tube sockets, and the condenser mounting wafer ave bustalled
from the inside of the chassis. All serews ave mounted with the heads on iop of the chasels,
exvept for thoge ueed with the tuning condenger. Other detalls of constroction are neluded where
pertinent in the instryetiions,

{V{?I.ﬁﬁﬁ the chassals upside down on the bench, with the irlangular shaped cut-out on your
right., I will then be properly orignted with {he fromt facing veu as in Flgure 1. I will be
helpful to mavk =ooh locating hole with its Wendification letier with 3 grease pencil,

{ﬁlﬁat.ai} the metal condenser mounting wafer in position G, wsiog 6-32 x 2/8 serews and nuts
and #8 lnckwashers. One flut edge fo tbe cul-owl in the waier should run parxaliel ia the
vaar of the chassis as in Figure 1,

{‘".§ Mount ihe power transicrmer shown ln Figure 5 with $-32 screws and nuiz and #8 lock-
washers, The bottom plate of the transformer showld be flush with the right and rear sdges
af the chassis. I is positioved so that the ¥ green leads and the 2 black leads can be in-
sertad through the large hole nearest the righi edge of the chassls,
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( I’(lzuau';ldjust the dial drum pulley so that the opening in the outer rim is straight up when the
tuning condenser is fully meshed. The spacing between the drum and the rear of the dial
plate should be approximately 1/8'". Tighten the set screw permanently.

(/) String the dial cord as shown. It has been pre-cut to the proper length and no further ad-
justment is necessary.

o 1+

ViDL PULLEY
|1 POINTER

NOT o, !

uskEn -;“_m. !
- l’.

VOLUME ’ !
coNTROL T,
(Sod 5

S

oraL
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Figure 13

(1) With the tuning condenser fully meshed, make a distinguishable mark on the dial cord di-
rectly above the extreme left edge of the scale. Rotate the tuning condenser fully clockwise
and note the position of the mark with respect to the right edge of the scale. Change the
position of the mark until the width of the scale is exactly centered in the width of the move-
ment of the mark from one extreme position to the other. Install the dial pointer as shown,
with its center fastener resting on the mark made on the dial cord. Be careful when crimp-
ing the fasteners because they will cut the dial cord if they are too tight. Exert just enough
pressure so that the pointer is perpendicular to the edge of the dial plate and moves with
the dial cord.

(\f/) Install the two larger knobs on the shafts of the tuning condenser and the volume control.
The three small pointer knobs are for the RF gain control, stand-by switch and the band
switch. The remaining knob is to be installed on the shaft of the band spread condenser.

NOTE: The large bushing with the plastic washer is to be used after the receiver has been in-
stalled in a cabinet or panel of your choice and the control plate mounted over the control shafts.
The bushing end is slipped over the band spread condenser shaft, through the control plate, and
tightened down by means of the set screw. The hair line should coincide with the zero mark on
the plate with the band spread condenser fully meshed. For alignment purposes however, the
control plate is not required.

You are now ready to test and align the receiver. If a standard VIVM, a 20 K per volt multi-
meter, or any sensitive DC measuring device is available, it is recommended that you proceed
with the alignment of the set without the loudspeaker. If however, such instruments are not
obtainable, you may permanently mount the speaker according to instructions on Page 23, and
align the set by ear. In any case, a signal generator is required and the electronic method is

preferable.
PRELIMINARY TEST

1. Adjust the tuning core in band "A'" oscillator coil until the screw protrudes from the clip
about 3/8".

2. .Adjust each of the 6 trimmers about half way. The IF transformers are factory adjusted to
their approximately correct positions.
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3. Place all tubes in their respective sockets except the 5Y3 rectifier tube.

4. If possible measure the resistance from terminal 8 on socket F to ground. The value should
be at least40 KQ. If it is less, it will be necessary to check the circuit fora wiring error.

5. Plug the 5Y3 tube into socket F.

6. Place all knobs in the positions described just above the voltage chart on Page 24. The one
exception is that the volume control should be completely counterclockwise with the switch
off.

Unpack the speaker and make a temporary connection between either of the speaker terminals

and any point on the receiver chassis. Connect the other terminal to lug 2 on the terminal strip
M.

Connect the line cord to a 110 to 125 volt 50/60 cycle AC outlet. DO NOT CONNECT THIS RE-
CEIVER TO A DC (DIRECT CURRENT) LINE. Serious damage to the power transformer will
result. No attempt should be made to use this receiver on 25 cycle AC lines, since the trans-
former may be seriously damaged, and the set will not operate.

Turn the set on by rotating the volume control clockwise until a click is heard. The filaments
should light up after a very few seconds. Watch the 5Y3 tube closely and if the plates turnred,
or if the tube glows a bright violet color, turn the receiver off immediately. Then check the
circuit again, and the 5Y3 tube. Such a condition indicates excessive current through the tube,
which in turn is caused by a short, or partial short, from the B+ circuit to ground. The most
logical method of investigation is totrace the wiring and the components between F8 and ground.

If all conditions are normal, rotate the volume control fully clockwise and you should hear a
slight hum. Possibly a rushing noise will alsobe heard due tothe presence of fluorescent lights
and other electrical appliances. Reverse the line plug in the AC outlet to determine which po-
sition produces the minimum hum and noise level. Rotate the tuning condenser and you should
pick up a few broadcast stations even without an antenna. To increase the signal level, touch
the antenna terminal with your free hand. Touch only the screw head and not any other part of
the receiver chassis.

Turn the receiver off and pull the line cord out of the AC outlet. Then disconnect the speaker
leads from the chassis and M2.

RECEIVER ALIGNMENT

The following procedure is commonly used inthe service industry eventhoughmany other meth-
ods may be used. It is assumed that a DC meter of some type is available in addition to an RF
signal generator capable of producing an unmodulated signal at frequencies*from 455kc through
36 mc. The Heathkit model SG-7, used with model V-6 VTVM or a 20,000 ohms per volt multi-
meter would be ideal. If the proper meter cannot be obtained you may install the speaker and
alignthe set by ear. In that case, a modulated RF signal is necessary and this also is produced
by model SG-7. Whenever an adjustment point of maximum meter indication is mentioned in the
procedure, you may adjust to maximum volume if a speaker is used. Use an insulated align-
ment tool in order to eliminate the capacitive effect of the hand, which will cause a false point
of adjustment in all cases. For convenience, we will refer to the meter as a VTVM used as a
DC voltmeter.

Return all controls and switches to the positions indicated above the voltage chart. Make a tem-

porary connection between terminal S1 on the tuning condenser and the chassis. Connect the
common VTVM lead to the chassis and the DC test lead to terminal VC3 on the volume control.

Connect the hot lead of a signal generator, through a .01 ufd condenser, to terminal 7on socket
A, and the ground lead to the receiver chassis. Set the VITVM selector switch to DC-, since
the voltage will be negative, and the range switch to one of the high positions. Plug thereceiver
in and turn the volume control fully clockwise. Set the signal generator to 455 kc, unmodulated
and reduce the output until a readable voltage is obtained on the lowest VITVM range.
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Adjust the bottom screw on the output IF transformer for maximum meter indication. Then ad-
just thetop screw to maximum. Reduce the signal output of the generator as the VT VM readings
become higher. Now adjust the top screw on the input IF transformer to maximum. Finally
the bottom screw is adjusted. Repeat the procedure at least twice sincethere may be a tenden-
cy for the transformers to interact. This completes the alignment of the IF transformers.

Remove the temporary connection between S1 and the chassis. Rotate the band spread conden-
ser about half way. The plates should then be about 50% meshed. Do not touch the band spread
condenser after this adjustment. Turn the band switch to "D" which is fully clockwise. Also
turn the tuning condenser fully clockwise. Connect the ground lead of the signal generator to
the chassis or to the grounded screw head on the antenna terminal strip. The hot lead is then
connected to the antenna screw through a resistor of abgut 470 ohms which will act as a dummy
antenna.

Set the generator to 36 megacycles (36 mc) and adjust the band "D'" oscillator trimmer for max-
imum meter deflection. The oscillator trimmer for this band is located at the base of the sec-
ond section of the tuning condenser. The adjustment will be critical and the meter indication
will change when the tool is removed from the screw head. Maximum reading should be present
after the tool is removed. There will always be a residual reading due to the presence of a
constant AVC voltage.

Check the image frequency by setting the generator t036.910 mc, which is twice theIF frequen-
cy above 36 mc. If the image appears at 910 kc below 36 mc rather than above, then it will be
necessary to unscrew the band ""D' oscillator trimmer until these two maximum points are pro-

perly positioned. They should occur at 36 mc and again at 36.910 mc.

Turn the generator to 32 mc and then set the pointer on the receiver to 32 mc. Adjust the band
"D" antenna trimmer until maximum meter indication occurs exactly at 32 mc on the dial plate.
This trimmer is located at the base of the first section of the tuning condenser. Again check
the presence of the image frequency by turning the generator dial to 32.910 mc.

Turn the band switch to position "C''. With the tuning condenser completely unmeshed, adjust
the signal generator to 10.5 mc. Adjust the band ""C'" oscillator trimmer for maximum indica-
tion. This is the trimmer located next to the band"C" oscillator coil CO. Make sure the image
frequency is at 11.410 mc on the generator dial.

Set the generator to 9.5 mc and tune the receiver for maximum indication. Adjust band "C"
antenna trimmer (next to the antenna coil CA) until maximum occurs at 9.5 mc on the receiver
dial. Check the image frequency.

Set the band switch to position "B'", and set the generator to 4 mc. Turn the tuning condenser
fully clockwise and adjust band "B'" oscillator trimmer to maximum. This trimmer is next to
the band "B'" oscillator coil BO. Check the image frequency at 4.910 mc on the generator dial.

Adjust the generator to 3.5 mc and tune the receiver to that frequency. Set the band ""B" anten-
na trimmer (next to BA) until the maximum occurs at 3.5 mc on the receiver dial. Check the
image frequency. Notice now, that the tuning becomes much broader as the frequency is low-
ered.

Set the band switch to position ""A"" and the generator to 1550 ke. Remove the 470 § resistor at
the hot generator lead and replace it with a condenser valued at approximately 270 upf. Adjust
the band "A" oscillator trimmer for maximum indication. This trimmer is next to AO.

Close the tuning condenser completely by rotating the shaft counterclockwise. Set the generator

at 535 ke and adjust the core in the oscillator coil AO to maximum. Repeat the last two steps
since the adjustments may interact.
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Set the generator to 1400 kc and adjust band A" antenna trimmer (next to AA) until the maxi-
mum occurs at 1400 kc on the radio dial.

Set the generator to 600 ke and while carefully moving the dial pointer back and forth across
600 kc, adjust the band "A" oscillator core until the meter indicates the highest possible maxi-
mum point. Since interaction will again occur, it is recommended that thelast two adjustments
be repeated at least twice.

The band spread condenser has remained at a 50% rotation and therefore the dial calibration
will hold perfectly true only at that point. Any other position of the band spread condenser will
cause the dial readings to be slightly displaced either to,the left or right.

LOUDSPEAKER INSTALLATION

Turn the receiver off and disconnect the line cord from the AC outlet before installing the speak-
er.

(1) Remove the screws which hold the output transformer at positions M and SL5.

(V)/ Install the speaker from the top of the chassis as shown. Replace the screws and tighten
down the nuts permanently. :

(\/{Connect a bare wire from SL5 (S) to the nearest speaker terminal (S).

(V{Run a lead from the other speak-
er terminal (S), down next to the
chassis, and up to the headphone
jack terminal V2 (S).

( ) Installthefour small angle brack-
ets as shown, using 6-32 x 3/16
screws and nuts and #6 lockwash-
ers. Itmight benecessarytoclip
the corner off the angle bracket :
near the band spread condenser \
in order to clear the condenser o
frame.

Figure 14

BFO ADJUSTMENT
Although the BFO coil is adjusted by using a 2 MC signal, any frequency on bands "B", "C", or
"D" may be used. Connect the hot lead of the signal generator, through a 470 {2 resistor to the
antenna terminal. Attach the generator ground lead to the receéiver chassis. Set the signal
generator at 2 MC, unmodulated, on band "B". Tune the receiver for maximum meter indica-
tion onthe VTVM connected in exactly the same manner as that used in the alignment procedure .

Turn the selector switch to the CW position and if the BFO coil is not radically out of adjust-
ment, a beat note should be heard. Adjust the core of the BFO coil until the tone is most pleas-
ing tolistento. If nobeat note is heard, adjust the core until the beat frequency becomes audible
and then set it for the most pleasing tone.

All assembly and adjustments are now completed and the receiver is ready for installation. A
completely assembled and finished cabinet is available from the Heath Company for $4.50. It is
a proxylin impregnated fabric covered plywood cabinet with a screened front panel tomatch the
AR-2controls. If however, another type of cabinet is to be used, the control plate will be need-
ed. Mount it over the controls on the front of the cabinet using ornamental or flat headed wood

or metal screws. They can be purchased locally at very little expense.
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IN CASE OF DIFFICULTY

1. Recheck the wiring. Trace each lead in colored pencil on the pictorial as it is followed in
the receiver. Most cases of difficulty result from wrong connections. (Often having a
friend check the wiring will reveal a mistake consistently overlooked. )

2. Compare the socket voltages with those shown in the table. The readings should be within
20% of those tabulated if a VT'VM is used. Other types of meters may give lower readings.
If a voltage reading fails to compare with the value shown, check further into the circuit
involved by checking the various components (resistors, condensers, tubes, etc.)

VOLTAGE CHART

(1) Tuning condenser fully meshed.

(2) Band spread condenser fully meshed.

(3) Band switch in position "A".

(4) Selector switch in phone position.

(5) RF gain control clockwise with AVC on.

(6) Volume control at minimum with switch on.

(7) No connection to antenna terminal.

SOCKET TUBE Pin 1 Pin2 | Pin 3 Pin 4 Pin 5 Pin6 | Pin7 | Pin8
A 12BE6 -5.5 0 1] Fil. 295 120 NS
B . 12BA6 NS 0 0 Fil. 295 120 1.9
C 12AV6 -.6 0 0 Fil. .76 72 90
D 12A6 0 0 350 290 NS TP Fil. 15
E 12BA6* -2.8 0 0 Fil. 22 22 0
F 5Y3 TP 370 TP 310AC NC 310AC NC 370

* Voltages at socket "E'" measured with selector switch at CW.

NC - No connection to this contact.

TP - Tie point.

NS - Not significant.

Fil. - Voltage between terminals so marked and ground is approximately 12 volts AC.

All voltages are DC measured to chassis unless otherwise stated. All readings taken with a
Heathkit VTVM.

3. If the socket voltages are within 20% of the values indicated and trouble still persists, re-
move all tubes and have them checked by a competent radio serviceman.

4. Carefully recheck the color codes on resistors, condensers, and transformer leads. I«
thereis a question concerning the color of a transformer lead, scraping theinsulation light-
ly with a knife may help to identify the color quickly.

5. Always reverse the line cord in the outlet for minimum hum.

Most difficulties fall in a general pattern and the following outline will be helpful in isolating

the causes.

1. Completely dead receiver:

The cause will usually be found in the power supply section. The voltage between the line
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The

cord terminations, K1 and K2, should check 110 to 120 volts AC. If the on-off switch is
operating properly, this same voltage will be present between Kl and F3 with the switchon.
Incorrect voltages at socket F may be caused by a faulty 5Y3 or by wrong connections at
that socket. It can also be caused by excessive current drain to another portion of the cir-
cuit. The DC voltage at ¥'8 should also be present at lug #1 of the filter condenser and at
D6, with about 15 volts less at D3. Lug #3 on the filter condenser should be about 60 volts
DC lower than #1. The plate and screen voltages at sockets A, B, C, and E should then
compare with the chart. If not, check the IF transformer wiring and all resistors connect-
ed either directly or indirectly to plate and screen grid terminals. If any of these voltage
points read zero, then an open circuit is present between it and the B+ supply circuit.

Noise and hum, but no signal:

Signal loss can, of course, be caused by incorrect wiring or faulty tubes. The stage caus-
ing the trouble can be isolated by touching an insulated screwdriver to each control grid
terminal in the signal circuit beginning with socket D, then C, B, and A in thatorder. Place
the screwdriver on terminal D5 and then touch your finger to the metal portionof the screw-
driver, being careful not to touch any other part of the receiver or chassis witheitherhand.
A low pitched hum should be audible. Then proceed toC5 and the hum should become much
louder. At terminals Bl and A7, the hum and noise level should both increase greatly.
The absence of hum at D5 will indicate a faulty 12A6 tube in mostcases. It is assumed that
the wiring is correct. No hum increase at C) indicates a bad 12AV6 tube, a faulty .02 ufd
coupling condenser, incorrect wiring at that socket, or a short between C5 and ground. No
increase of signal at Bl can be caused by a faulty 12BA6 tube or the output IF transformer.
A short between Bl and ground can also be the cause. The input IF transformer, the 12BE6
tube, and the wiring at socket A will be suspected in the noise and hum level does not in-
crease when touching AT.

If no great increase in the noise level is noticed when touching the antenna terminal, check
continuity through the antenna and oscillator coil for that band. The two coils under the
chassis should also be checked in addition to the wiring of the band switch and coil turret.
Look for a short between the plates of the tuning and band spread condensers.

Distortion:

A careful voltage check will usually reveal the cause of distortion. High values of resist-
ance at D8 or B7 may be the trouble and therefore these particular resistors should be
chécked. By isolating and correcting the cause of any serious voltage difference, distor-
tion will usually be eliminated. If several volts are measured betweenD5 and D1, the output
stage is probablyoscillating. Redressthe leads at socket Dand alsothe output transformer
leads.

Squealinig and howling:

Check the connections to both Spirashields and the conductors inside the shields. Also
check the lead dress and wiring along terminal strip L and to the volume control. Using
the receiver in close proximity to an operating TV receiver will also cause this type of dis-
turbance. Check by turning the TV set off for a short time.

Hum:

An open section of the filter condenser G will cause a high hum level at 120 cycles. A 60
cycle hum can be caused by leakage between elements in one of the tubes. In this case the
best testing method is to replace the tube temporarily for comparison purposes. Hum can
also be caused by operating the receiver in a strong electrostatic field. Additional shield-
ing will be helpful in that respect.

correct placement of parts, correct wiring, and proper identification of components cannot

be over-emphasized since an error can cause all types of trouble. Model AR-2 is practically

trouble-free and if a mistake is made, the result will no doubt fall into one of the categories
listed above. '
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REPLACEMENTS

Material supplied with Heathkits has been caretully 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 is 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 replaceme. .. 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.

SERVICE

In event continued operational difficulties of the completed instrument are experienced, the fa-
cilities of the Heath Company Service Department are at your disposal. Your instrument may
be returned for inspection and repair for a service charge of $5.00 plus the cost of any addi-
tional material that may be required. THIS SERVICE POLICY APPLIES ONLY TO COM-
PLETED 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.

The Heath Company is willing to offer its full cooperation to assist you in obtaining the proper
operation of your instrument and therefore this factory repair service is available for a period
of one year from the date of purchase. ’

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 three inches 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 made by express collect. Note that a carrier
cannot be held liable for damage in transit if packing, in HIS OPINION, is insufficient.

SPECIFICATIONS

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.

WARRANTY

The Heath Company limits its warranty of parts supplied with any kit (except tubes, meters and
rectifiers, where the original manufacturer's guarantee only applies) to a period of three (3)
months from the date of purchase. Replacement will be made only when said part is returned
postpaid, with prior permission and in the judgment of the Heath Company was defective at the
time of sale. This warranty does not extend to any Heathkits which have been subjected to mis-
use, neglect, accident and improper installation or applications. Material supplied with a kit
shall not be considered as defective, even though not in exact accordance with specifications, if
it substantially fulfills performance requirements. This warranty is not transferable and ap-
plies only to the original purchaser. This warranty is in lieu of all other warranties and the
Heath Company neither assumes nor authorizes any other person to assume for them any other
liability in connection with the sale of Heathkits.
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The assembler is urged to follow the instructions exactly as provided. The Heath Company
assumes no responsibility for the operation of the completed instrument, nor liability for any
damages or injuries sustained in the assembly or operation of the device.

HEATH COMPANY
Benton Harbor, Michigan

WIRING OF EXPORT TYPE
110/220 VOLT POWER
TRANSFORMERS

These transformers have a dual primary for use on either 110 Volts or 220 Volts.
Wire as shown.

Black

z Black
Black-Green —/ Black-Green
110 VOLT 220 VOLT

Black-Brown Black-Brown

Solder together
and tape.

Black-Red Black-Red
110 VOLT 220 VOLT
PARTS LIST
HEATHKIT COMMUNICATIONS RECEIVER
MODEL AR-2

When ordering replacement parts, be sure to specify the part number listed below.

PART PARTS DESCRIPTION PART PARTS DESCRIPTION
No. Per Kit No. Per Kit

Resistors Condensers

1-3 1 100 © 1/2 watt 21-17 1 33 ppuf

1-66 1 150 © 1/2 watt A 21-11 2 150 ppuf -

1-21 1 15 KR 1/2 watt /) 20-3¢ 1 350 ppf mica

1-22 1 22 KQ 1/2 watt (7'} 20-35 1 910 ppf mica

1-25 2 47 KQ 1/2 watt Ce| 21-14 1 .001 pufd

1-29 2 220 KQ 1/2 watt 20-36 1 5000 puf mica

1-33 1 470 KQ 1/2 watt v21-15 2 .005 pfd non-insulated

1-38 1 3.3 megohm 1/2 watt 3. 1 .005 ufd

1-71 1 4.7 megohm 1/2 watt -8 1 .02 ufd

1-11A 1 10 Q 1 watt \23-10 5 .05 pfid

1-1A 1 470 Q 1 watt V65-6 1 20-20-20 pfd

1-1B 1 2700 Q 2 watt 231-8 6 1-10 puf trimmer

1-4B 1 15 KQ 2 watt VM{G-IG 1 2 gang band spread
6-15 1 2 gang tuning

Page 217



PART PARTS DESCRIPTION PART PARTS
No. Per Kit No. Per Kit
Controls Hardware
> A9-16 1 10 K SPDT switch 250-2 8
s /19-4 1 1 megohm with SPST switch 250-7 9
250-9 27
Transformers 250-15 2
v54-3 1 Power transformer 250-18 4
/H1-3 1 Output transformer 259_1 8
vh2-4 1 Input IF transformer 259.3 30
1 92-5 1 Qutput IF transformer 2592-4 4
252-17 5
V%oils 253-10 2
0-37 1 Band ""A" antenna coil 254-1 31
LA0-38 1 Band "A" oscillator coil 9254-9 4
\40-39 1 Band "B" antenna coil 254-4 5
v40-40 1 Band "B" oscillator coil 259-1 5
JAD-41 1 Band "C'" antenna coil
LA0-42 1 Band "C" oscillator coil  Wire-Shielding
+-40-43 1 Antenna coil /840-2 1
A0-44 1 Oscillator coil 1344-1 1
LA40-45 1 BFO coil L946-1 1
1 206-6 1
Switches
50-1 1 SPST slide switch Miscellaneous
'ﬁ-&i 1 3 position rotary switch  ¢73-1 1
V63-55 1 4 position band switch |B9-1 1
00-M31 1
Tubes 00-M25 1
411-3 1 5Y3 tube (100-M27 1
11-21 1 12A6 tube $204-9 4
“411-50 1 12BE6 tube J207-5 1
411-51 2 12BA6 tube -258-4 1
L411-52 1 12AV6 tube 1260-17 2
, L401-9 1
Sockets-Terminal Strips-Jacks 1462-13 1
LA34-2 2 Octal socket 1462-14 2
4-37 4 7 pin miniature socket 1462-17 3
36-4 1 Headphone jack 463-1 1
vM31-1 2 1 lug terminal strip £481-2 1
v131-2 2 2 lug terminal strip ¥390-8 1
A31-10 1 3 lug terminal strip 0-9 6
11431-11 1 5 lug terminal strip :?5-1 1
A31-6 1 Antenna terminal strip 95-65 1
Sheet Metal Parts
:PO-M?A 1 Dial plate
00-M50 1 Chassis
“204-M46 2 Dial plate mounting bracket
v204-M48 1 Coil mounting bracket
05-M23F60 Control plate
206-MT 1 Coil shield

DESCRIPTION
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3-48 x 1/4 screw
6-32 x 3/16 screw
6-32 x 3/8 screw
#8 set screw

8-32 x 3/8 screw .
3-48 hex nut

6-32 hex nut

8-32 hex nut

3/8 x 32 control nut
3/8 nickel plated washer
#6 lockwasher

#8 lockwasher

3/8 lockwasher

#6 solder lug

length Bare wire
length Hookup wire
length Sleeving
length Spirashield

3/8 rubber grommet
Line cord

Plastic pointer

Dial pulley

Dial cord

Angle bracket

Cable clamp
Tension spring

IF transformer clip
Loudspeaker

Knob

Knob

Pointer knob

Dial pointer

Metal mounting wafer
Adhesive label set
Palnut clip
Powdered iron core
Manual



