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INTRODUC TION

The Heathkit Antenna Impadunce Mcler model AM-1 is busically a resistancy tvpe SWR {standlng
waye ratio) bridge. However. ong arm uf the bridge tas been made variable, thus greatly in-
¢reasing Lhe versatility of the orpinal hridee cireuil. By meansof this modofrealum, 1t 15 pos-
sible ta measure radlativn resistance angd resonanl [requency of an anlenma, Traansmission bne
impedance, approximate standing wave riio and oplimum recewver wput. I also can e used
a8 a phone monitor and oy connecting o tuned circuit and small antenna to the ouwlpm termnals,
it may be used as a field sirength meter where high sensitivity is not required. The AM-1 may
Le operaled lrom any low power RF source not exceeding 1/2 watt. The wide frequency range
and partability of a grid dip meter such as the Healhkit GD-1B, make 1l ldeal for use with Lhe
Antenna Impedanee Meter. The AM-1 uses a specially lested polentiometer in the variabie
bridge arm Lo maintain calibration accuracy and to cover a range which will 1melude the pupular
800 ohm transmission feed lines.

CIRCUIT DESCRIPTION

The operationof Lhe Antenna Impedance Meter may be understood by referring tothe {undamen-
\al bridge circuit shown in Figure 1, R1 and R2 are of equal resistance and represent the fixed
arms of the bridge. RJI represents the calibrated variable arm and R, the unknown resistance
of the antenna. When R3 is made equal to Ry, the current {lowing through R1 equals the current
flowing through RZand the curreni in R3 equalsihe current in Rg, Underthese condilions there
will be equal voltage ol poinls A and B. Consequently, no current will flow throupgh the meter .
This represents the balanced condition of the bridge and as R musl equal Ry 1n resistance, Lho
unknown antenna impedance is read directly from the calibration of R3. [y the unbalanced con-
dition where B3 does not equal Ry, the potentlal at pojnt B will be higher or lower than point A
depending upon whether R3 is smalleror larger than Ry and the meter will have current {lowing
through It. The AM-1utilizes this basic principie adapted tomeasure impedances at radio [re-
quencies. Figure 2 shows the basic schematie of the AM-1,

Figure 1

Figure 2

Avain Rl and B2 are of equal resistance, cinsequently when R3 equitls Ry, there will be no po-
tential ditference between ponvs A& and B, and oo BF current will Cow between points A apd B
When the circuit is unbalanced, HF will tlow between points A and B and will e rectified by
the crystal dipde, developine o DO polenbal at poat X, This vollapge Hows through the meter to
pround indicating the deproee of unbalapee of the coremt. As recliliers of the type used show
variatlons of resistanee with ehanee in applied vellupe, o relatively Jurpge resistance Rd s
placed in 5eru-s wilh the metes o annimize this eflect upon the response Lpearny, R4 and C2
4150 comprige a filler cieeuldl lor the meter, By plugping carphanes into Jock J, the AM -1 may
e used as a phone moniter.,
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{ ') The unil 15 inserled into Lhe ¢ase In such a manner that the dimples on the panel ends en-
gage the small holes inthe case ends and the bottom bracket slides belween the binding post
conitections as shown in Pictorial 2,

{ ) Connect the two ends of the 3 1/2" ground wire to the two nnding past ground lurs [(S).
Pictorial 2.

( ) Connect the two bare wires coming [rom Pl and P3 to the adjacenl insulated Linding post
lugs (S).

FEET
{ ) Iustall the rubber leet on the back cover as shown in Figure 3. 'Hf;‘”;hmﬁ

( ) Mount the back cover to the case by means of two #6 sheet metal screws, L
( ) Turn the insulated shaft extension on the panel completely counterclockwise, Flgure 5

[ } Mount the dial on the shafl with the zero index on the dial coineiding with the panel index
marker. Leave sufficient clearance between the dial and panel toprevent the dial scraping
and tighten the set screw.

CALIBRATION PROCEDURE

Although the potentiometers used in this instrument have been subjected to special tesis to as-
sure linearity, there is still some variation in individual units. Consequently only cearse ral-
ibration ligures are [urnished on the dial and one side of the dial is [rosied 1o facilitale easy
marking by the kit buiider.

{ ) Belore beginning calibration, rotatethe dial through its range at least twenly or more limes.
This, in effect, “ages" the pntentmmeter by removing loose material onthe resistance strip
and tem:la Lo prevent future changes in resistarnce.

( )} Plugan opett circuited phone plug into the phone tack. This isolates the meter circuit from
the bridge circuit of the instrument which is necessary during calibration.

( ) Connect an accuraie ohmmeter (or preferably a resistance bridge)between the two red ter-
minals {the terminals connected acress the potentiometer. )

( } Rotate the AM-1 dial until the chrameter reads the desired resistance or the bridge is bal-
anced and mark the point carefully with a pencil or pen on the frosted plastic of the dial.
The diz]l may be marked at only the l[igures printed on it er these may be subdivided ac-
cording to the kit builder's requirements,

() H an acrylic plastie spray such as Krylon 1s available, a light application to the gial after
calibration will prevent smearing of the markings with use. PBe sure to mask the rest ol
the instrument before spraying the dial and apply several light coats rather than one heavy
coat to prevent runs.

OPERATION AND APPLICATION

The AM-1 may be operated (rom any low power R¥ source, not exceeding 1/2 walt. A prid dip
meter makes an excellent driverfor it. However, a VFO or an even hither powered transmitler
may be used i the coupling is decreased sufficiently to preventover-luad of the AM-1. At lre-
quencies above 15 megacycles, a one turn coupling loop is vsually sufficient for obtaining max-
irnum output frem the grid dip meter. For lower freguencies, a two or three lurn loop will be
required. The position of the lcop generally need only be al a poinl which produces approxi-
matedy {ull scale reading on the Antenna [mpedance Meter while the impedance diad is sel near
the expecied impedance and while the aniput tesrminals are open. Because the varinbic polenlio-
meter {5 linear, nulls toward the high impedance end of the scale will not appear as sharp a5
those at the iower end. In this case, it may be necessary to increase Lhe coupling 1o Lhe grid
dipper. For best accuracy of (requency measuremenls, it is advisable Lo Listen to the prid dip
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beal wdinst some standard [requency while the lnstruments are sel 4t e measored reading
point.  In the fullowing dizvussion, te RE source will be referred to as the generdatur, Lo a5
Uthe rwise stated, the ol s considered = 2ero meter readioge and 10 must be kepl i nond thas
this s a0t oitaihable unless the measured inpedanee 18 resislive which m the vise of Wit antens
oFny other creeudt made up of inductanece and capacitive reactanecs, menns nomusl be rosoint
al ine frequency concerncd. [mcomplete nolls indicate Lhe measured tnpedapee s renetlve,
Before discussing anlemna measurements, daty wn the readings of Lransmission lines will be
first presented because they clearly indweate special eharavteristiocs of these lines and boevaose
certalu deliulte lenrths of lines will be used with sume measurement progedures.

QUARTER WAVE LIKES

Tu determine the eleclrical length of the quarler wave line, comnect the line 1o Lthe output ter-
minils of the Antenna Impedance Meter. When using twin leag, do nol L@l it lie on the ground,
thee [loar, or un any metallic objects but see that it hangs clear, The case of the Instrument
should he unpgrounded, Set the impedance dial at zerc and leave the end of the line open. By
varyiop the penerator frequency, lind the lowest frequency at which the null occurs. This may
be tnitzally approximated by the sltandard forniula:

F = 246 x V. P,
mc
L_ft
The frequency ihdicated by the generator is then that at which the line is one-guarter wave lengih
long, since the quarter wave open line will appear as a short circuit at its input terminals.
Shift the generalor frequency to any odd number of times Lhe freguency just found znd the null
will again occur because the above characteristlc helds true atodd quarter wave lengths, Now,
as of general interest, leaving the generator set at Lhe original {requency, connect a non-reac-
tive resistor egual to twice the line surge impedance at the end of the quarter wave section.
Rotate the AM-1 dial until a new null is noled, The generator frequency may have tobe slightly
relrimmed during this aperation, The resistance reading then [ound will e half that of the line
surge impedance;

Zs = Zg2
=

Where Z_ 15 the input impedance, L, 1s the line Impedance and Z |5 the lvad impedance,

BALF WAVE LINES

Connect the line tothe instrument as above bul this time short the endof the line, With the AM-
1 dial set at zero, find the lowest [requency al which the nuil ocours. This will be the half-way
[frequency of the line, since the half-wave line will repeat whatever is connected at its far end,
which in this c¢ase ig the short ¢ircuit. Any mulliple length of the half wave will produce the
same results. Now comnect a non-reactive resisior of any value within the range of the AM-1
at the far end of the line, Rotale the dial [or the new null, slightly readjusting the generator
frequency il required. The indicated value shown on Lhe impedance scale should be that of the
lest resistor, because s already shown, a hall wave line will repeat ils load,

TRANEMISSION LINE SURGE IMPEDANCE

Connect a section of line, apen at its far end, to the AM-1 and fingd the {requency at which il is
one-guarter wave length long, as described above, With the ronerator {requency left set, con-
nect a non-reactive resisior at the far end of the line and find the new null by rotating the im-
pedance dial, Using this reading, the line impedance may be caleuluted from Zy = JEE X Zp.
The inverted impedance may [all oulside Lhe range of Lhe inglrument ii Lhe test resistor value
is tog [ac dillerent {rom Lhal of the Une impedance. A different size 15t resistor must then be
emplayed. Suggesled resistor values when the line impedance is approximately known are 30
ar 100 ohms for lines of near 30 Lo 70 chms, 30 or 200 ohms for Lhese near 100 ohms, and 200
or 600 ohms {or thoze near 300 ohms.
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ANTENNA RESONANCE AND RESISTANCE

It may seem sirange to consider {inding antenna resonance by any other means than the grid dip
method when a grid dip ia aiready on hand to use with the Antenna Impedance Meter, However,
there are cases where a reading by the grid dip method is difficult to obtain, especially when
the antenna is of low Q, ¢r when the element diameter i larpe. In other situations it may be
nhysically impractical to reach the point at the antenna required for accurate measurement. Tt
is also often impossible to obtain sufficient coupling to 2 long wire or low frequency antenna,

evenif it were accessible for measurement. The AM-1 may be empioyed direclly at the antenna
or at 2 convenient point removed Irom the antenna, Resistance and resonance measurcments
may be made in one cperation because the antenny impedance is resistive at rescnance. Qe-
casional reference to the standard antenna farmula will materiaily aid in correlating readings.

From the lollowing data it will become apparent that the AM-1 may be used In several diflerent
ways, either separately or in ether combinations to achieve the same paramount end result of
getting the antenna tuned uvp and the tranamission line matched for optimum results. The pro-
cedure to follow is a matter of convenience and depends upon the problems in each individuzl
case,

HALF WAVE DIPOLE

If the center of the antenna is wilhin reach when it is in 113 normal position, the AM-1 may be
connected directly at the center, as shown in Figure 6. The ¢center of the antenna must be open
in order to connect it to the instrument. The leads at this point should be absolutely no longer
than is necessary to make the connection. The binding post can be screwed down tight on the
connecting leads and will be sufficient to held the instrument. In any event, dc not support the
instrument by holding the case by hand because this will produce gerious unbalance. The {re-
quency range to employ al the generator may be ascertalned by lirst approximating Lthe antenna
fregquency according to the standard formuta:

Le nEEﬁ In feat

Set the AM-1 dial near 50 ohms and vary the generator frequency until the best null is indicated.
Then rotate the impedance dial until the romplete null is realized. The generator frequency may
have to be slightly readjusted before the complete null js found. The anlenna resistance will
then be indicated by the dial readingof the AM-1 and the antenna resonant frequency will be that
at which the generatar i3 now set. Resistance readings will vary between 10 and 100 tshms being

ANTEHHA

AMY IMFECANCE LINE
MATIPLE OF A HALF-
WANE LOMG

B i
!

A~ 1
ALl _
i [® -0
)
&,
Figure 6 .
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mainly dependent upon exact height abave ground and upan nearby elements ar other objects,

Tesls on hali-wave antennas al varicus heights above ground have indicated ¢luse adherence Lo
the slandard curves of resistance versus helght when the measurements were made under sim-
ilar conditions. Do not expect indoor antennias to hehave in the normal manner as their char-
acteristics vary to a surprising extent. At freguencies above 30 me, the readines are ap Lo be
alfected by the presence of the instrument at the center of the antenna and/nr the presence ol
the person making the measurements. Readings will thenhave tobe ubtained ai a point removed
from the immediate proximity of the anlenna. This will also be necessary when an antenna is
inaceessible for direct readings. It was dernonstrated earlier that a hailf wave line repeals its
load as seen [rom the sending end. Thus a half wave line or any multiple thereo! may be con-
nected to Lthe center of the antenna and the measurements may be maede at the ldwer end of the
lire. See Figure T. These readings will then be a duplicale of those oblainable direetiy at Lhe
amenna, regardiess of line impedance as long as the line is an exact electrical hall wave of Lhe
antenna frequency. Now the question may arise as to how the correct hall wave length may be
determined in view of the {act that the exagt antenna resonait {requency is one of the unkiowns
tc be measured, Although measurements ol existing antennas may be desired, it is rerom-
mended thal the antenna system be Luned or adjusted to a prescribed [reguency in order 10 as-
sure peak performance. This will generally be the eventual step anyway and it will simplily
remote readings because the half wave line may be first cut tothe specified frequency usuy the
anlenna impedance meter method, described earlier, following which Lhe antenns may he trim-
med tothe correct frequency according tothe readings obtained with the instrument at Lthe lower
end of the line. The best procedure {or existing antennas is to caleulate Lhe antenna [requency
approximately by the siandard formula and then use this as the basis for ascertaining Lhe [re-
quency for the half wave line. The alternative méthod is to use a line of impedance near that of
expevied value of the anlenna resistapce. The mismatch will probably not be Loo great and the
error will be stphl. If the anterna is within reach and if a grid dip measurement is possible,

the {requency may be found accordingly. It is obvicus thal this will apply mainly when the re-
sistance only 1s to be read or when the resonant {requency is to be coafirmed. Several pre-
cautions must be exercised when making remote measurements, The half wave line should run
ai a righl angle away from the antennia for a distance of at ieast a guarter wave lenglh to mini-
mize unwanted coupling 1othe antenna. If open wire or twin lead 15 utilized, twist Lhe line about
one turn every {wofeet, This will tend to cancelout line unbalances to ground which may effert
khe reading, particolarly since the AM-1 is in itself an unbalanced device. The case of 1he in-
strument should always be insulated Irom ground and i1 should be placed g0 as to minimize ca-
piacitance Detween the case and nearby pgrounded objecis. Line unbalance may he checked by
reversing the connections at the output terminals. Little change, if any, shoutd be noted in the
readings. With high frequency anlennas it is usually best to employ a line several half waves
long \o reduce the effect of personal body presence. If the AM-1 meter should read above zers
when the antenna ¢r line is connected to the instrument, and when no generalor sipnal haz yet
been applied, most likely RF energy ig heing picked up from some nearby broadcis! station or
other high power source. This has been experienced with several cases involving 3.5 nir an-
tennas. Often just reverging the line is sulficient to drop the reading down to zerc. If this does
not rectify the situation, about the only other remedy is 10 wail for the inlerference to cease,

By using headphones In the phone jack, the interfering stgnal may be identifled.

FOLDED DIPOLES

Meagsurements may be made in the same manner as with the normal dipole. See Figure 8, The
AM-1 or the hall wave [eed line should be connecled to the normally open section at the center,
H any frequency check is 1o be made by the grid dip method, the open center must irsk be short-
ed. HResistance readings of [clded dipoles will generally run Letween 150 and 350 ohms. In
some cases It may be possible 10 oblain 8 secund null in the 500 ohm region at a sllghtly dif-
ferent frequency, This is due to the [vilowing, Reler te Figure 8, The overall lenyth A diter-
mines ihe natural pertod of the antenpa. However, each hall of Lhe antenna, sections B and O,
are lines quarler wave long atl a frequency which may differ slightly from the overall fregueney
depending upon the height ubove ground or upon the presence of other elements. With Dpen wire
ariubing this is usuzlly not pronounced and isof lttle conacguence but with a felded dipole made
of twin lead, this effect will be quite apparent with o wider [requéncy difference due Lo the ve-
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locily ol propagation Muetor of the twin lead. The [requency of the gquarter wave section’s being
about 86°¢ lower from thatof the overall natural pericd, The nel result of this situation narrows
the irequency versus impedance response and the iwin leag {olded dipele then nolonger embndics
as broad i characteristic as that of the open wire type. The correct antenna impedance meter
rexding will be the one [ound at the higher [reguency. The usual suggested method of aliering
thig situation 15 that of inserting 2 fixed capacitor 1n series wilth each shorted end. The capa-
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cupnce isdependent upon frequency, beingapproximately 7uuf permeter. An alternalive meth-
gd which is more practical is to connectanother short across-each seelion at approximately 86°
of 1he distance from the center as shown in Figure [0, The guarter wave sections will then be
each nearly tuned to the overall natural period of the antenna and the impedance characlerisile
-will be broadened. A rcorrecited twin lead folded dipole may be easily and adcurately sel up
through the employment of the AM-1, Firat cut a length of 1win lead o an elecirical lengih of a
half wave ai the desired Irequency, using the instrument 88 described earlier. Then place per-
manent shorts across each end of the line and at the exact center upen one side of the line for
the [ced poinl. Mow add equal lenglhs. of wire at eachend of the twin lead seihat 1he tofal length
of the anlenna will be slightly longer than caleulated by formula. See Figure 11, Then usip
Lhe Antenna Tmpedance Meter, connect il directly or remotely at the center, trins the end wires
equally unt}l resonance is indicated at the desired [requency, U remote measuremenls are o
he made, and il the kalf wave line to be used ig made of the same type twin lead, its length wlll
naturally be the same as that of the section installed (1 the antenna, The preperiies of this an-
tenna will be approximately the same as those of Lthe erdinary dipole.

HARMONIC ANTENNAS

Antennas made up of any multiple lengths of half waves miy be measuredat the desived operat-
ing frequency by connecling the AM-1 eitherdirectiy ar remotely a1 any higgh curvenl pnl,. As
an example, Figure 12 indicotes the correct peints when using a three hall wave amenna.  The
resistance readings wiil be only for thal at the particular point of measurement. Resonanwe [ar
this antenna when measured at Xj will be that of the third harmome, while readings taken.g the
center point X will be those of Lhe [undamental or any odd harmonw. Resdngs of other har-
monics may bhe made al points determined by Lthe theoretleal Iocation of current loops.
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Figure 14

page 12 Flgure 13



QUARTER WAVE VERTICAL AND GROUND.PLANE ANTENNAS

Counnect the AM-1 or half wave line at the normal feed point between the base of the autenna and
pround or radial as the situation may require. See Figure 13. The resistauce reading will be
approximately 3% ohms. Since the resistance at the feed point of the ground-plane snienna may
he raised by dropping the radials to form a larger than 90 angle with the vertical element, the
AM-1is a handy device for determining the correctangle for the desired resistance |n any spes-
ific case, See Figure 14. The limit cbtainable is about 70 ohms at which peinl Lhe radiats will
be [olded all the way down s0 they loo are vertical and the system then resolves into a form of
¢oaxial antenna. Rescnance of the vertical antenna may be adjusted by varying the length of the
vertical portion and that of the radlals if involved.

MOBILE ANTENNAS

Quarter wave mohile antennas may be measured [or resonance and resistance in the same man-
ner as employed with the vertical antennas, See Figure 15. ‘The average antenna of this type
will have about 43 ohms resistance providing a sulficiently close match for a 50 ohm line. Base
or renter loaded antennas may be likewise checked. Resistance readings will be 1n the 20 1o 35

A
&
Figure 15 Flgure 16

;

chm regions. Reler to Figure 16. By correctly proportioning the antenna length in the ratios
of L and C, the system may be adjuated so 1he feed paint will have a resistance value to match
either a 30 or 70 ohm line, The correct adjustments may be determined according to readings

found with the AM-1.

PARASITIC BEAMS

Connect the AM-1 or hall wave line at the center of the driven element as with any hall wave
antenna. Resistance readings will usually lie between 10 and 100 ohms, being dependent upon
the exact apacing and tuning of the other elements. Resonance will also be dependent to some
extent upon thege [actors which will make if difficult to criculate exactly the length of the hali
wave if needed for remote measurements. For this situation, the antenna system may be tuned
up to a prescribed frequency with the line ¢ut aceordingly as previously suggested. However, in
most cases the center of the driven element will be accessible, so the instrument may bi used
directly. Qccasionally one or lwo slightiy different frequencies may be indicated by the AM-1,
Thig is due to reflections from other elements and must be znalyzed in eazch individual case,
With the beam correctly luned, only une freguency will be indicated by a complete null at the
true resonant {reguency. As already stated, partial nulls indicate reactive impedance which
will be the incorrect point to consider. It bas been [ound generally good practlice to rescnate
the driven element while the reflector js set at a length aboul 5% lonper than this element and
the director set about 5% shorter. The beam adjusiment rmay then be lelt set since onty little
Improvement will usually be gained over this arrangement by retuning the parasitic elements
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through the customary lengthy process of checking against [ield strengih readings. But, if [1-
nite adjustments of the other elements 18 desired, #{ s suggested that the AM-1 be employed as
a means of inittally tunipg the driven element. The parasitic elements may then be tunad in
their vsual manner with cecasional checks being made for antenna resonance, This lalter step
may be made with the AM-1 used as a 5. W, R. meter a3 will be subsequently explained,

ADJUSTING @ BARS

Q bars, as guarler wave lransformers, often used as a matching device between an antenpa and
a transmission line, may be adjusted by connecting the AM-1 at the line end of the bars, wilk
the alher end being connected to the antenna. The spacing between the bars should then be ad-
justed to obtain 1he necessary impedance. They must [irst be cul to ithe correct length and the

antenna must be resonant at the frequency to be used.

STANDING WAVE RATIO

If the meler indicates a complete null when the AM-1 is inserted into the transmission line, the
indicated 8. W.R. wtll be unity or 1:1. Ratios higher than 1:1 may be determined if the line is
a multiple of a hall wave long at the resonant frequency involved and il the antenna s rescnant.
Just rotate the AM-1 gial while slightly adjusting the generator [requency i required, until the
aull is found indicating the resistance of the termination, The 5. W.R. may then be delermined

biy:

S.W.R. = Z load
Z line

The insirurhent itsell may be calibrated for various ratios but the readings will be inaccurate
unless the above conditions prevail. Lines of other lengths will reflect an impedance different
than Lhat found at the termination and this impedance will be reactive particularly if the antenna
15 nol resonant. The same difficulty of obtaining an accurate reading of 5. W. R, other than 1:1
may be found with many current types of 5. W.R. metera. As with other measurements, the
ideal procedure istotune up an antenna Lo a prescribed {requency whiie matching the ling. This
may be readily done with the AM-1 connected at ithe sending end of the tine. In order to avoid
confusing nulls, due toline resonances, it i3 suggested that the length of the line be keld shorter
than one wave length, Set the instrument dial at the line impedance and vary the generator fre-
guency near ihat calculated for the antenna, until a null is observed. I this occurs at a poimt
other than at the desired freguency, adjust the antenna until resonance is obtained at the correct
frequency as indicated by lthe AM-1 null. I the null is incomplete and a variable matching de-
vice is being uged, ii should be adjusted until a complete null i% realized at the resopant [re-
guency. When a matching system such as the T match is employed, an antenna will cften have
to be resonated witheach subsequent change in the setting of the T as the anteana will be attected
by these changes. L no variable matching arrangement is used, and i the line is atherwise
correcily terminated at the resonant antenna, the meter will Indicate a ecmplete nutl and the
3. W. R. will be unity, Stress is again placed on the fact that the unity ralio cannot be obtained
unless the line is not only terminated by an impedance equal to its own impedance, but alscthat
\his impedance must be resisiive which in turn is not poasible unlesa the antenna 18 resonant at
ihe frequency involved. When the complete null is realized indicating a 1:1 ratio, the length of
the transmission line shouid be altered by /8 or 1/4 wave length to verify the reading. I the
5. W.R. has been correctly adjusted to unity, no change should be noted in the meter null,

RECEIVER INPUT IMPEDANCE

Connect 1he AM-1 to receiver input terminals and tune receiver to the frequency at which the
Impedance is to be determined. Set the generator at the same {reguency and rotate the lmped-
ance dial until the complete pull is found. Retrim generator frequency il necessary. As with
antennas, the input circuit must rescnate at the freguency employed in orderto read the resis-
tlve component. M the input circuil ts tightly coupled as il is on many sets, twa impedance
readinga at slightly different frequencies will be noted. OCne reading will be low between 10 and
20 ahms and the other reading will be anywhere from 50 to 500 ohms. The reason [or (his is
that the reactance of Lhe coupling loop between the generator and the input gide of the AM-1 re-
flects upon the tuned input cireuit of the receiver, the very low impedance reading being evi-
denced at this point. Although the loop reaclance may be tuned out, moderate accuracy may be

had by relying upon the higher reading.
Page 14



PHONE MONITOR

By adding & short length, 6 to i2 inches, of wire to either the "hot" input or putput terminals of
the AM-1, and plugging a pair of earphones inte the phom jack, the AM-1 may be used to mon-
itor radio telephone transmissions, thus giving the operator an indicafion of the guality of his
modulation,

FIELD STRENGTH METER

By placing & circuit tuned to the frequency of the transmitter across the gutput terminails of the
AM-1 and adding a suitable length of antenna, the instrument may be used to a limited extenl as
a field strength meter. Although it has nobuili-in ampliflcation, the high sensitivity of the AM.1
will aliow 1t to be used 23 a relative [teld strength meter where the RF field strength is fairly
high. With approximately a 100 puf variable condenser and a suitable plug-in socket, the nor-
mal grid dip meter colls may be used as the parallel tmed cireuit for the field strength meter.
A unigue cause of TVI has been [ourd Lo be rectlflcation and re-radiation from natural cbjects
such as furnaces, drain pipe spouting, etc. The AM-1 used as a [ield strenpgth meter either
with or withoul the tuned circult, may be used to locate radiation from such ohjects. Ground-
ing or bonding of the joints in these objects may then eliminate the sourre of TVL

IN CASE OF DIFFICULTY

Due tothe extreme aimplicity of this kit, there is very little chance of trouble. However, a few
pogsible indications of improper operation and their causes are outlined below.

INDICATION CAUSE
Meter reads backwards, 1. Meter mounting on patel reversed.
2, Crystal diode connected backwards in cir-
cuit.
Low gengitivity. 1. 200 9 resistor to ground open.
Meter will not indicate a null 1. 200 © resistor {rom potentiometer open,
when properly cperated,
Meter will noi indicate under 1. - RF source ln-operatlve,
any conditions, 2. Crystal diode defertive.
3. Phone Jack shorting blade not making con-
tact.

4. Phone jack wired incorrectly.
5. Open 1Q KQ resistor.

Portions of this manual have been reprinted with permission from September, 1850 C. Q.

REPLACEMENTS
Material suppiied with Heathitits has been carefully selected to meet design requirements and
erdinarily will [ulfiil ita functicn without difficulty, Occasionally impraper instrument opera-
tinn ¢an betraced {oa faully componeet. Should inspection reveal the necessity for replacement,
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 descriptlon found in
the mannal parts list,

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

Mention the order number and date of purchase,

Describe the nature of defect or reason lor requesting replacement.

The Healh Company will promptly supply the necessary replacement. Please do not return the
original componenl until specifically requested to do so. Do not dismantie the component in
question ag this will vold the guaraniee. This replacement policy doés not cover the [ree re-
diacement of parts that may have been broken or damaged lhrough carelessness on the part of

he kit builder.

POE
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PARTS LIST

PART PARTS DESCRIPTION PART PARTS DESCRIPTION
Na. Per Kit Na. Per Kit
Resistors-Condensers- Rectifiers Hardware
1-20 1 10 K? resizipy 250-8 2 #6 x 3/8 sheet metal screw
2-83 2 200 © reslator 1% 250-10 G 8-32 x 1/2 screw
1i-34 1 800 ¥ potenHometer 200-16 1 B-32 x 3/16 set serew
21-21 2 005 pfd ceramic condenser 2532-3 10 §-32 nut
56.4 1 Crystal rectifier 29217 2 Control nut
253-1D ' Control nickel washer
Metera-Knohs-Insulators 254.1 8 #8 lockwashet
To-6 2 Polystyrene Insulator 255-2 . #6 x 3/16 spacer
75-14 1 Polyatyrene mounting plate 259-1 5 #0 salder lug
106-M16B 2 Binding post cap, hlack 259.6 2 Solder lug, amall
100-M18R 2 Binding post eap, red
100-M39 1 Dial Miscelianeocus
407-24 1 100 uA meter 261-1 4 Rubher feat
433-7 i Ingulated shaft extension 340.2 1 lengih Bare wire
438.4 1 Jack
Sheet Metal Parts 427.2 4 Binding post bage
50-28 1 Cabinet 595-79 1 Manuat
203-52F65 1 Panel
204 -MEQ 1 Bracket front
204-M61 1 Brackei back
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