ASSEMBLY AND OPERATION OF THE
HEATHKIT ANTENNA IMPEDANCE
METER
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INTRODUCTION

The Heathkit Antenna Impedance Meler model AM-1 15 basically a resistance Lupe $WR (slanding
wave ratio) bridite  However, oae arm pf the bridge (tas been made variable, thus greatly in-
creasig ihe versahility ol the ocwinal hridee ¢irewt. By meansof this modific atgon, 1t 15 pos-
sible to measure codiativgy resistance and resonanl irequency of an anlepna, tragsmission Line
impedance, approxinte standipp wave rald and oplimum recewver wput. [ oalso can e vsed
a8 a phone monitor and oy conneeling 4 tuned ¢ireuit and smatl antenna to the outpur 1erminals,
1t may be used as a field strenpth meter where hih sensitvity (s not cequired  The AM-1 may
be apecaied [rom any low power BF source nop exceeding 1/2 watt. The wlde frequeney range
and partability of a grid dip meter such as the Healhkil GD-1B, make 1l jdeal for use with ihe
Antenna Impedance Meter. The AM-1 uses pn specially tested polentionierer in 1he variable
bridge arnt io maintaln calibraion accuracy apd to cover o cange which will 11t lude the popular
B00 ohm trapsmission feed lines.

CIRCUIT DESCRIFTION

The cperatronol Lthe Antenna Tmpedance Meter may be undersiood by refering tulhe {undamen-
1al bridge eircuit shown in Figure 1, R1 and R2 are of equal cesistapce and represent the fxed
arms of the bridge. BRI represents the caljbrued varmable arm and Ry the upknown resgstance
of the antenna, When R3 18 made egual to Ry, (he current ilowing through Rl equals the curcent
[lowing throuph RZand the currenl in R equalsthe cucrent n RBx. Underthese condilions there
will be equal volage ot poinis A and B, Consequently, no currept will flow through the meter.
This represents lhe balanced condition of the bridge and as RY must equal Ry |n resistanie, ihe
unknown antenna impedianee 15 cead directly [rom the calibration i R3  {n the unbalanced con-
dition where R3 does noy equal Ry, the potenijal at point B will be highey or lower than pomt A
depending upcn whether R3 1s smallerorlarger thag Ry and the meter will have current {lowing
through 11. The AM.1 utilizes this hesi¢ principie adapted 1o measure rmupedanies pt radio [re-

e

queacies. Fivura 2 gchawe tho hacin schammiie of Lhe AM.I.
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Figure 1

Figure 2

Agawt BRI and R2 are ol equal resistaiwe, cinsequently when R3 eguils Ry, theee will e po pn-
tential dilleresce betwees ponts A and B, and no 1PF curcent well Tlow Letween points A and B.
When the circuit 15 unbalonced, HEF will ilow between points & and B gnd wdl e reclilied by
the crystal diode, developing a DC pulenhal at poud X, This volluge Uows through che ncterto
rround indicating the deproe of unpirlapce of the crorwit. As rectiieres Gl the type used show
varmllops ol eespstant e sl chanee te applied vaitgee, & eelagvely Jurpe reseSiapce R s
placud ip Seppes wilth the pieter po innpegze this cllegt vpor the respanse Livgrity B upd C2
4150 comprese a filter viroult lpp the metre By plusping coprphones into [ B G ehe AN-L may
he used as o phore nrmter.
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{ ') The wunt 13 nseried 1nto ihe tase In such a manner that the dimples on the panel ends en-
gage ihe smail hoies inthe rase ends and the pattom bracket slides bejween ihe rtidingg piasy
connections as shown in Pictorgal 2,

{ ) Conneci the two ends of the 3 1/2"ground wrre ta the two inding post ground lues (S).
Pictorinl 2.

{ ) Conneet the two bare wrres ronung [romy P1 and P3 to the adjaceni \nsulated bLinding post
lugs (S).

. NSTaLL FEET
{ ) Iastal] the rubber [eet on the back cover as showh in Figure 5. 'fs ;.';g::

{ ) Mount the back cover to the ease by means of two #6 sheet metal screws., L
{ ) Turan the insulated shaft extension on the pane| complele|y counjercluchwrse, Flgure 5

{ } Mount the dial on the shafl with the zero index on the dial coineydine with the panei jndex
marker. Leave sufllcient ciearance between the dial amd panel toprevent the dial scraping
and tighten the set serew.

CALIBRATION PROCEDURE

Although the potentiometers used |n ths instrpment have been subjected to special tests (v as-

sure linearity, there ig still some variauon in individual units. Consequent|y only cearse cal-

ibration hgures are [urnished on the dial and coe side of the dial is {rosted o facilitaje easy

marking by the kit builder,

{ ) Belore beginning calibration, rotate the dial through 1ts range at least twenty or more trmes
Thes, in eflect, “ages”the potentiometer by removing lcose material oothe resistance strip
and tends to prevent future changes in resrstance.

{ ) Plugan open cxecuited phone plug into the phone jack. Thrs isolates the meter circurnt from
the bridge circuit of the instrument which is pecessary during calibpation.

( ) Connect an accurate ochmmeter (or preferably a resistance bridge)hetween the twored ter-
minals {the lerminals connected across the potentiometer. )

{ ) Rotate the AM-1 dia) antil the chmmeter reads the desired resistance or the bridge 15 bajg-
danced and mark the point carefully with a pencil or pen on the frosted plastic of the dial.
The dial may be marked at only the (jgures printed on It or these may be subdivided ac-
cording to the kit builder's requirements,

( ) H an acrylic ptastje spray such as Kryloo |5 available, a light applwcation to the dial alter
cabtbration will prevem smearing ¢l the markings with use. Be sure to mask the yest of
the instrument before spraying the dial and apply several light coats ralher vhan one heavy
codat to prevent rund.

OPERATION AND APPLICATION

The AM-1 may be operated (rom any low power RF source, not exceeding 1/2 walt. A pnd dip
meter makes an excellent driverfor It. Hewever, a VFQ oy an even hicher powered transmitier
may be used if the coupling is decreased sufficiently to prevent over-luiad of the AM-1 At {re-
quencies above 15 megacycles, a one turn coupling 100p 18 usua|ly suflicient [or obtamang max-
rriuoy output rom the grid dip meter For lower freguencies, a {wo or three turn loop will be
reguired. The position of the loop generally need only be at a poinl which produces approx:-
mately full scaje reading on the Antenna Impedance Metey whele the inpedance dral s setl pear
the expected impedance and while the output terminals are open. Becuause the variabic potentic-
meéter {5 lincar, nulls toward the high impedance end of the scale will ot appear as shapp us
those at the lower end. In this case, 1t may be necessary toincrease Lhe coupling io the grid
dipper. For best accuraey of [requency measuremenis, it 15 advisalile (o Listén (o tee grid dip
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beal .eamst some standiard [requency while the Instruneots are ser 4t the gpeasoeed peadiog
point.  In the tulbiwingd dizcosstom, e BF soupee will be referced bo as the generatur, Lo as
ditherwise stated, the woll s considered o= 2oro miter reading and il must be kepl i annd thas
this s ot cbtainable wnlessthe measorod inpedanee 18 resistive which in The vuse b i antent.,
orany other vieeudt made up it nductanee apd capacitive ceactances, meians )b musg Be resosan
al ihe frequency concerged Inecomplete nolps ivdicate the mesisoced chrpedunee 5 renetlve,
Belure discussing amegna measuremeps, data on the ceadings of transmissung Lo will by
fiest pregenied betause theyv clearly indicate special thd.[‘dLlL‘l‘lHlll!S u[ Lhese lines and bovaose
Cerlaly definite |engths of Lines will Le used with sume measuremend procedures.

QUARTER WAVE LINES

Tu determue the elertrical length of the quarier waye hine, conpect the lne (0 Lhe output ter-
minitls ul the Antenna lmpedance Meler. When using twln ll_md do nat el it lie oo (he ground,
the [loor, or un any metallle objects but see that 1L hangs ElEar The case of the instrument
should be ungrounded., Set the umpedance dial a1 zero and ledve |he end of the lne open. By
varyiop the peneratur frequency, [ind the lowesl [Fequency at which the nul occurs. This may
be tnitially approximated by the standard {ormuta:

F - MB yx V. P,
mc -‘L-f‘——'—
1

The frequency indicated by the geterator 15 then thatat which the [ine 15 one-guacter wave length
long, since the quarter wave open line will appear as a short circult at is \npul terminals.
Shift the generaior [requency to any odd number of times the frequepcy just found and the npll
will agaju occur because the above characteristic holds true aiodd quarter wave jengihs. Now,

ag of general Interest, leaving the geperator set 8; the original lrequency, connect a oon-reac-

tive resistor equal to twice the lne surge impedance at the end of Lhe quarter wave section.
Rotate the AM-1 dial unt,l a new nul| is poled. The generator frequency may have tobe slightly
retrimmed during 1hiz operaticon. The resistance reading Lthen found will be half that of the line
surge 1mpadance,

Zg = Zp2
Z;
Where Z_ 5 the (nput unpedance, Z, Is the hne {mpedanee and Z_ 15 the load impedance.

HALF “WAVE LINES

Conpect the line tothe [nsirument as above bul this tjme short 1he endof the Line., With the AM-
| dial set at zero, [ind (he lowest {requency at which the null cecurs. This will be the half-way
frequency of the jine, since the half-wave line will repeat whatever 15 connected at its far end,

which in this tase |8 the short circuit. Any multiple length of the half wave will produce the
same results. Now conneci & non-reactive resisior of any value withan the range ol |he AM-1
at the far end of the line. Rotate the dial for Lhe new null, slightly readjusting the generator
frequency | required. The Indicated value shown on the impedance scale should be that of the
test resistore, beczuae as already shown, a hall wave line wili repeat 18 load,

TRANSMISS[ON LINE SURGE IMPEDANCE

Connect a section of line, open at its far end, 10 the AM-1 and {ind the frequency at which it 18
one-quarter wave length long, as deseribed above. With the gonerator irequency left set, con-
nect a non-reactive resistor at the far end of the Line and find the new nu|l by rotating the ym-
pedance dial. Using this reading, the ine \mpedarnce may be caleulated from Zg = \JZS X Zp.
The \fverted impedance may f[a|| oulside the range of (he Instrument [ the test res,Stor value
15 toa lar dillerent from Lhatl of Lthe Une impedance. A differen! size lest resistor must then be
employed. Supgesled resisior vajues when the line iumpedance (s approximate|y known are 30
or 100 ohms {or lines of near 50 1o 70 ohms, 30 or 200 ohms far (pese near 100 ohms, and 200
6,r 600 chms for thoze near 300 ohms
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ANTENNA RESONANCE AND RESISTANCE

It may seem sirange to congider finding antenna resonance by any other means than the grid dip
method when a grid dip ja atready on hand to use with the Antennz Impedance Meter., However,
there are cases whare a reading by the grid dip method. is difficult to obtain, especially when
the antensa s of low Q, ¢r when the element diametler is large. In other situations it may he
physically impractical to reach tha point at the antenna required for aceurate measurement. It
18 also often impnsaible to obtain sufficient coupling to 2 long wire or low fregnancy antenna,
evenif it were accessible Iormeasurement, The AM-1 may be employed dipeetly af theantensa
or at a convenient point removed {rom the antenna, Resistance and resonance measurements
miay be made in one operation because the asienna impedance 13 resistive at rescnance. Qc-
casional reference to the standard antenna formula will materially aid in correlating readings,
From the [ollowing data it will become apparent that the AM-1 may be uaed in several different
ways, either seperately or in other combinations to achieye the same paramount end result of
getting the antenna quned up and the transmission line matched for optimum results. The pro-
cedure to [ollow s a matter of convenience and depends upon the problems in each individual

cave,
HALF WAVE DIPOLE

If the center af the antenna !s wilhin reach when it is {n it8 gormal position, ithe AM-] may he
¢onnected directly at the center, as shown in Figure 6, The center of the antenna must be open
in order to coaneet it o the Instrument. The leads at thas paint should be absolutely no longer
then ig necessary to make the connection, The binding post ¢nn be acrewed down tight on the
connecling leada and will be sufficient to held the instrument. In any event, do not suppert the
instrument by holding the case by hand because this will prodece gerioua unbalance. The fre-
quency range to employ at the generator may be ascertalned by {irst approximating the antenna

frequency according to tbe standard formaula:

Fine = 492 x . 9%
EnE[ﬁ in feet

Set the AM-1 dial near 50 ochms and vary lhe generator{requency until the best null s indicated.
Then rotate the impedance dia) nsti] the compleie null is realized. The generator frequency may
have te be slightly readjusted before the complete null is found, The aniensa resistance will
then be indicated by the dlal reading of the AM-1 nnd the antenna resonant frequency will be ihet
at which tbegeperatar is now set. Resistance readings will vary between10 and 100 ¢hms being

ANTENNA

AMY [MPECANCE LjNE
MLTIPLE OF A HALF-
WAVE LING

A=l
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manly dependent upon exact height above ground and upon nearby elements op nthe, uljects.
Tesis on hili-wave antennas at various helghts above ground have indicared ¢lose adherence Lo
the siandard curves oOf resistance versua height when the measurements were made under sin-
ilar conditions, Do not expect imndoor antennas to hehave 1n the normal mauner s (heir char-
acteristics vary 10 a surprising extent. At freguencies above 50 me, the readines are apm la be
¢lfected by the presence of the instrument at the center of the autenna and/nr the presence of
the person making ihe measurements. Readings wll) then have tohe uvbtained ai a point cemoved
from the imtnediate proxirmity of lhe anlenna. This will also be necessary when an antcnna 1s
inaceessible for direct readings, It was demonstrated earlier that a half wave line repeats its
load as seen from the sending end, Thus a half wave line or any multiple thereol may be con-
nected to 1he center of the antenna and the measurements may be made at the ldwer end of Lhe
line. See Figure 7. These readings wil| then be a duplicate of thuse obtainable directiy at Lthe
anlenna, regardtess of line impedance as Jong as the line 18 an exact etectrical hall wave ol the
antenna frequency, Now the queslLion may arise as to how the corpect halt wave length riay be
determined |n view of the [act that the exagt anenna resonant [requency Is ope o Lthe unkyowss
to be measured, Although measurements ol existing antennas may be desired, 1t is rerom-
mended thei the antenna system be lunsd or adjualed to a prescribed frequenty i order 10 as-
sure peak performance. This wi|l generally be the eventyal step anyway and ot will simplidy
remote readings because the hall wave line may be [irst cut tothe specified {requcney usig the
anlenns (mpedance meter method, described earlier, following which the antenna miy be trim-
med te ke correcl frequeney according (01be readings oblained with the instrument at 1he lower
end of Lhe line. The bast procedure for existing anlennas is to caleulate [ne anteana [reguency
approximately by the standard formula and then use Lhis as the basis for ascertaining the fre-
quency for the hell wave line. The ajternative méthod is 10 use a line of impedance neap that of
expected vajue of the antenna resistance. The mismarch will probably not be poo grear and the
error will be slight. If the antenna is within reach and if a grid dip measurement is possible,
the frequency may be found accordingly. It is cbvicus thel this wil| 2pply mainly when Lhe re-
si1stance only ts to be read or when the resonant {requency is to be coafirmed, Several pre-
cavtions muat be exercised when making remole measuremenls, The half wave ,ne should run
al a right angle away {Tom Lhe antenna for a distance of at leasy a guarter wave length to mini-
mjze unwanted coupling tothe antenna. I open ware or twin lead 15 ui1zed, tw,st Lthe line 2bout
one turn every twofeet. This will tend 10 canceloul Iine unbalances to ground which may effect
the reading, particularly since lhe AM-1 is in 1iself an unbalanced device. The case of the 1n-
strumen should always be insulated from grouad and il should be placed so as to minimze ca-
pacitance belween the case and nearby grounded objects. ILine unbalunce may he checked by
reversing Lhe connecttons at the oulput terminals. Llltle chenge, if any, should e noted 10 the
readings. Wilh high frequency antennas it 1s usually besi to employ 4 Line severa] hall waves
long Lo reduce the effect of personal body presence. If the AM.1 meter should read above zepo
when the antenna or line |5 ¢onnected o the 1pstrument, and when no generaior signal has yat
been applied, mnst hkely RF energy ls being pieked up from some nearby broadeas station op
other high power source. This hes been experlenced with several cases involving 3.9 mr an-
tennas. Often just reversing the line is suificient to dropthe reading down 1o zero. H ihisdoes
not recrily the situation, about the only olher remedy 15 10 wall for the mmierference o cease,
By using headphones |n tbe phone jack, the inlerfering signal may be (dentified.

FOLDED DIPOLES

Meagurements may be made in the same manneras with the normal dipole. See Figure 8. The
AM-1 or the helf wave [eed l,ne should be connecled to Lhe wormally open sect,on at the repter,
M any frequency check 18 lobe made by the grid dip method, i1he open conter must lirst be shopet-
ed, Resistance readings of fojded tipoles will geperally run Letween 150 and 350 ohms. In
some cases L may be possiile to obtain a secund null in the 310 ohm region ag a slightly dif-
lerent frequeéncy, This 15 dne to the [ollowing, Reler to Fipure 9. The overall lenuih A deter-
mines the natural period of the antenna, However, each hall of ihe anlenna, sections B and C,
are Lines quarler wave long at a Irequency which may differ slightly {rom the wwerall frequeney
depending upon the hewght ubove ground or upon the presence ol othe: etements. With CPen wWire
arfubingthls |8 usuzlly not pronounced and s of little copscguence bul with a folded dygpole niade
of twit lead, this eifect will be quite appareni with 2 widep frequency dilference due o {he ve-
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Loy of propagution [uetor of the twin lead, The [requency of the quarter wave section’s being
about 867 lower [yrom thatal the overall patural periad, The nel result of this sttuatlon narrows
the irequentcy versus impedance response and the twinlead folded dipele then no lopger embadies
as broad 4 characterisiic ax that of the open wire iype. The correcl anlenana impedaace pietet
reding will be the one found at the higher freguency. The usual suggested method ol aliering
this situ (tien 1s that o wnserting z fixed capacitor \n seres with each shorted end. The capa-

| I COMMECT s OR - ll] »
Figure 8 HALF- WiwE ¢INE HERE L | SHonT
Flgure 10 ,
- A— ——
— APPRR -
L fmE ddy s
| [ Fme |
. —
; 1
Figure Figure 11

cuance s dependent upen {requency, belngapproximately 7 uul permeter. An alternalive mpth-
od which is more practical is to connect another short across each secljon at approxinately 864
ol the distance {rom the center as shown in Figure [0, Tbe quarter wave sectious will then twe
each nearly tuned to the overall natural period of the antenna and the (mpedance chuaraclerisile
will be broadened. A corrected twin lead folded dipole may be eas:ly and adourately set ap
through the employment ¢l the AM-1. First cut a length of twin lead to an elecirival lengih of a
half wave ai the desiced irequency, using the instrument as described eariler. Then place per-
manent shorts across each end of the line and a1 the exact cemer open one side #f the lLine {or
the [ced poing. Now add equal lenglhs of wire at eachend of the twyn lead sothat the tudal length
of the anieqna will be slightly longer than caleulared by formula. See Figure 11, Then using
the Antenna Impedance Meter, connect 1i directly or remotely at the center, trim the eml wires
equally until resonance ts indicated at the desired [reguepecy, U remore measuremenls dce fbu
be made, and 1] the half wave line to be vaed is made vl the same type twan lead, its lenuth wlll
naturally te the zame as that of the section installed in the anmtenpa, The propepiies of this po-
tenna will be approximarely the same as those of the ordynary dipole.
HARMONIC ANTENNAS

Antennas made up of any multiple lenglhs of hall waves may be mensuredal the desired aperan.
g {requency by vonnecling the AM-1 either directly or remotely o any high curreil whni, As
an example, Figure 12 {ndicates the correct points when using 2 three hall wave amtenud. The
resislance readings will be only for thal at the particular poisl ul measurenmient. Resonane for
this antenna when measured at Xg will be that of ihe third havnionie, while readings taketgt the
center poyt X will be those cof the [updamental or any vdd harmonw. Reathings of oiher har-
momecs may he made at pownts determned by the theoretlrn! Incationr of cerrent loaps.

%

X, \_/ *
—EEE -~
I : w.‘

Flgure I3

ar

Figure 12
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QUARTER WAVE VERTICAL AND GROUND-PLANE ANTENNAS

Cunnect the AM-1 or half wave ling at the normal feed pownt between the base of the antenna and
ground or radial as the sitvation may require. Bee Figure 13. The resistance reading will be
approximately 35 chms. Since the resestance at the feed point of the ground-plage amenna may
he raised hy dropping the radrals 10 form a larger than g angle wilh the vertical element, the
AM-1.s a handy device lor determiningihe correci angle for he desired resistance [n any spet-
ific case. See Figure 14, The Limil obtainable 15 about T ochms at whr h poinl 1he raials will
be [elded all the way down so they too are vertical and the system then resolves into 2 forny af
coaxial anienna. Resconance 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 mobile antennas may be measured for resonance and resistance n the same man-
ner as employed with the vertical antennas. See Figure 195. The average aptenna aof this type
will have about 43 ohms resisiance provlding a sufficiently close maich for a 50 ohm Iine. Base
or center loaded antennas may be likewise checked. Resistance readings will be 1n the 20 to 35

Figure 13 Flgure 16
L
\ & c

ohm regions. Refer to Figure 16. By correctly proportioning 1ke anienna length in the ratios
of L and C, the system may be adjuated so 1he feed point will have a resistance vajue 160 match
enher a 30 or 70 ohin line. The correct adjusuments may he determined according lo readings

[ound with the AM-1.

"

PARASITIC BEAMS

Connect the AM-1Y or hall wave line at the center of the driven elemem as with any half wave
antenna. Resistance readings will usually e between 10 and 100 ohms, being dependent upon
the exayt spacing and tuning of the cther elements. Resonance will also be dependent te some
extent upcn 1heae [actors which will make it difficult to celeulate exactly the lengih of the hali
wave if needed for remote measurements. For this situaion, the antenna system may be tuaed
Up to a preacribed [requency with the line cut accordingly as previously suggested. However, n
moslL cased the center of the driven element will be accessible, so the {ns|rument may b uaed
directly. OQccasionally one or two slightly diflerem frequencies may be indicated by the AM-1,
Thig is due to reflections from other elements and must be znalyzed in each individual case,
With the beam correctly tuned, only one frequency will be indicaled by a complete nulj at the
lrue resonant frequency. As already aiated, partial nulls ndicate reactive impedance which
will be Lhe incorrect point to consider, It has been [ound generaliy pood practice to resocnate
the driven element while the rellector is set at a lenglh aboul 5% lonper than this element and
the director set ahout 5% shorter. The beam adJusiment may then be jelt set since only little
Improvement will usually be gained over this arrangement by retuning the parasitic ejzmems
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through the eustomary lengithy process of checking against fie1d strength readings. But, f 1-
nlie adjusyments of the olher elemeni s 15 desired, It 1s suggested 1hat the AM-1 be employed as
a means of imttally tuniag the driven element. The parasitic plements may then be tuned
thelr ueua! manner with occasional checks boing made for anenna resenanee, TRS laiter 5ep
may be made wyh the AM-1 used as a 8. W, R. merer as will he subzequently expl|ained,

ADJUSTING @ BARS

@} bars, as quarler wave transformers, oftep used as a matehing deviee between an antepna and
4 ransmission line, may be adjuaied by conneciing the AM-1 at the line end of the bars, wilh
the olher end being connected to the antenna. The spacing between the bars should then be ad-
justed (o obtain the necessary Impedance. They must {irst be cut to ithe correct length and the
antenpa must be resonam ai the frequency 1o be used.

STANDING WAVE RATIO

If the meter ndieates a complete nu|] when the AM-1 {8 inserted inio the transmission line, the
ndicated 8. W. R. will he unlty or 1:1. Ratios higher than 1:1 may be determined d the line s
a mulljple of a hall wave long at the resonant frequency itnvolved and 1f the antenna iz rescpant.
Just rotale the AM-1 djal while slightly adjusting the generalor frequency i required, until the
nuil 1s found 1ndicating the resistance of the jermunation. The 5. W, R. may then he delermined

Ly

S.W.R. = Z load
Z IlﬂE

The instrument jlselfl may be callbrated [or varioua ratios bel tbe readings will be inac¢uraie
unjess the above condijons prevail. Lines of other lengths will reflect an impedance different
than that found at the termination apd this impedance wili be reactive particularly if the amenna
18 niop resonant. The same difficully of obtainiag an accurate reading of 5. W. R, other than 1:1
may be fouad with many curren] iypes of 5. W.R. meters. As wilh ojher measurements, the
rdeal procedure jS10tune up an amenna lo a prescribed frequency while matching the Iine. Thia
may be readily done with the AM-1 connected at 1he sending end of tbha line. In order to avoid
confustag nulls, due (0 line resonances, il i3 suggested that tbe length of {he line be held shorter
thar one wave lepgth, Set the instrument dia) at the line impedance and vary the generator fre-
gquency near that ¢alculated for tbe antenna, natil a null 15 observed. I this occurs al a point
ather than at the desired frequency, adjust tbe natenna uatil resonance is obtainedat the correct
frequency as incicated by lhe AM-1 null. I the null is incomplele and a variable matching de-
vice 15 beyng used, 1t should be adjusted uajil a complete null is realized at the rescpant fre-
guency. When a malching system such as the T match (s employed, an antenna will often have
to be resouated witheach subsequent change In the settivg of the T 23 the nateuaa will beaffected
by these changes. If no varjable majching arrangement is used, and [ the Lne is otberwise
correclly terminated 21 the resonant antenna, the meter will Indicate a complete nult nad the
3. W.R. will be unily. Stress s again placed on the fact that the unity ratio cannot be obtained
unjess the line ;s not only termluated by na impedance equal to [ts own impedance, but alscihal
this Impedance must be resistive which in turn is not poasible ualeas the anenna 18 resonant a1
the freguency involved. When the complete null is realized indicating a 1:1 ratio, the length of
the transmission line should be ajtered by 1/8 or 1/4 wave length 10 verify the reading., I the
3. W.R. has been correctly adjuated to ualty, no change sbould be noted in the meter nall,

RECEIVER INPUT IMPEDANCE

Connect the AM-1 to receiver |nput termiua)s’acd tuae receiver 1o the freqnancy at which the
Impedence is to be deternmuned. Set tbe gensrator at ihe same freguency and rotaie 1the Imped-
ance dial uat|l the comp)ete null is fouxd. Retrim generator frequency 1f necessary. As with
antennas, the input eircult muag resopate at ibe freguency employed in orderto read lhe resis-
ilve component. I the Input circuit 13 tightly coupled an it 18 an many sets, two jmpedance
readings at slighily different frequencies will be noted. One readjag will be low between 10 and
20 ohms and the other readyng will be anywhere from 30 to 500 chms. The reason for thia is
that Lhe reaclance of Lhe coupling 1oop betwsen the generator and the input side of the AM-1 re-
fleets upon the tuned input cjrenit of the receiver, the very low impedance reading being evi-
denced at this point, Althougp the loop reaciance may be tuned out, moderate accuracy may be
had Ly relying upon the agber reading.
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PHONE MONITOR

By adding a short length, 6 te 2 inches, of wire te either the "hot' input or output terminals of
the AM-1  and plugging a pair of earphones into the phoms jack, the AM-1 may be used to man-
itor radio telephone transmiszions, thus giving the operator an indication of the guality of his
mexdulation,

FIELD STHENGTH METER

By placing a circwt tuaed to the frequency af the transmitter across the output lerminaia of 1he
AM-1and adding a sullable length of antenna, the instrument may be yaed 1o a lirmited exteni as
a fieid sirength meter. Although il has nobuili-in ampliflcation, 1he high sensitivity af the AM-|
wili allow It to be used as a relatlve fleid strength meter where the RF field strength is fairly
high, With approximately a 100 yuf variable condeaser and a suitable plug-in socket, the nor-
mal grid dip meter colls may he used as ihe parallel tuaed carcuit for the field strength meter.
A unigue cayae of TV hes been [ound 1o be rectliication and re-radiation from natural obiects
such a8 furnaces, drain pipe spouting, etc. The AM-1 uaed as a [ield strength meter eiher
with or witboul the tuaed circult, may be uaed to locate radiation from such cbjerts. Grouad-
ing or bonding of the joinis in these objecis may ihen eliminate the source of TVL

IN CASE OF DIFFICULTY

Due tothe extreme almpleity of this kit, there is very little chence of trouble, However, a few
possible indicaticos of tmproper operation and their cayaes are outlined below,

INDICATON CAUSE
Meter reads backwards. 1, Meter mouating on panej reversed.
2, Crystal dinde connected backwards in cir-
cuit,
Low geasitiviry. 1. 200 §) resistor to ground upen.
Meter will not indicate a nuli 1. 200 @ resistor from potentiometer open,
when properiy operated,
Meler will noi Indicate vader 1. . RF source in-uperatlve,
any ¢onditions. 2, Crysatal diode defective.
3, Phone jack shorting blade not making con-
tact.

4. Phone jack wired incarrectly.
5. Open 10 XQ resistor,

Porilons of this munual heve been reprinted with permiasion from Beptember, 1850 C.Q

REPLACEMENTS
Material suppiied with Heathiils has been carefully selected to meet deslgn requirements and
ordinarily wll fulfijl its fuaction without difficully, Occasiasally improper instrument opera-
tion ean betraced ioa [auity component. Should inspectlon reveal the uacessity for replacement,
write 1o the Heath Company and supply all of the oljowing information:

A. Thoroughly identify tbe part in quesiion by yalug the part number and descriptlon fouad in
the munual paris tist.

Identify the type and model number of kit tn which it :8 used.

Mention the order number and dete of parchase,

Describe the nature of dsfect or reason lor requestlng replacement.

The Heath Company wll! promptly supply the necessary replacement. Please do not return the
ariginal eomponenl uatil specifically requesated to do so. Do not dismantle the eomponent in
question as this will voud the guaraniee, This replacement policy does not cover the free re-
alacement of parts that may have baen broken or demaged Lhrough carelessness on the part of

he kit builder,

PO
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PARTS LIST

PART PARTS DESCRIPTION PART PARTS DESCRIPTION
Na., Per Kit Na. Per Kit
Resistors-Condensers- Rectifiera Hardware
i-20 1 10 KR resiztor 250-8 2 #6 x 3/8 sheet metal screw
2-83 2 200 F resistor 1% 250-i0 6 6-32 x 1/2 screw
10-34 1 600 {7 potentiometer 250-16 1 B-32 x 3/16 set serew
21-21 2 005 pid ceramic ¢ondenser 252-3 10 6-32 nut
56.4 1 Crystal rectifier 252.7 2 Control nut
253-10 - Control nickel washer
Metera-Knobs-Insulators 25-1 8 #6 lockwnshet
To-6 2 Polystyrene insulator 255-2 2 ¥6 x 3/16 spacer
T5-14 1 Polyatyrene mounting plate 259-1 5 #6 solder Ing
100-M168 2 Binding post cap, hlack 2398 2 Solder Ing, amall
100-M16R 2 Binding post cap, rnd
100-M39 1 Mzl Mlacellrnnous
407-24 1 100 pyA meter 261-1 4 Rubber Ieat
453-7 t Insulated zhaft extension 34D-2 1 length Bare wire
433.4 1 Jack
Sheet Metal Parts 427-2 4 Binding poat base
80-28 1 Cablnet 5035-.79 1 Manuat
203-52F55 1 Panel
204 -ME0 1 Bracket front
204 -Mi1 1 Bracket back
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