S .

ARCHIEF

HOGUMENTATIEDIENST

. :
- L B gt
s - f -

=2 L) & ‘f;%;i N

i n;;;;_lgf -

souril
S

and Using Your... .

\ssemb

GRID DIP
METER

MODEL GD-18

HEATH COMPANY
A Subsidiary of Duystrom fne. -.

BENTON HARBOR, MICHIGAN



SS|) BINAD ueejuep 18|

~ 09-0%
= VA 521-50)
ﬂ A0 ¢
JUVWAHDS d313W dId aleo WAL NI¥ 8
b ROTIA
HILIRS \.,
HI118S 30010
BO2T AUYA AVR QILVIIQNI SV SIOVLTOA + o VEL §3nad o
¥
—— (4N |7| J¥ " S0
+] 02-02 4 _ PELAL
AW —
$1304 5§ 500! SL10A SO - 93y
HINHOISNYHL
' H3IMOd
F 8
,ﬁu_” i
muge —— = 00 1 | 0
4 _
(o _ VISHIONDD Tlevieva =Ll 133005
_ v19 | h__q,_a
=S [ F ) | —— — 8.
IR _ S110A 2€-5F

000 _
0089

Ay 0089

Page 23



ASSEMBLY AND USE OF THE HEATHKIT MODEL GD-il3 GRID DIP METER

The Heathkit Grid Dip Meter model GD-1B is a2 very useful instrument, As well as determining
resonant [requencies, it is also capable of performing the various tests required in the design,
adjustment, and operation of high Irequency radio and television equipment. Being basically a
variable high [requency oscillator, il can be used as a signal generator or marker gencralor.
As a grid dip meter, it can be used to determine the resonant frequency of tuncd circuits orthe
resonant frequency of individual parts, such as coils or condensers. Because it will indicate
the resonant frequency ol a circuil, melthods are outlined for using this information to determine
unknown values of inductance, capacity, or Q. When used as a diode detector, it checks the
frequency of other high frequency RF sources (providing the R¥ energy is at least 300,000 mi-
cruovolis). Switched to an oscillating detector, used in conjunction with a pair of headphones, it
18 even more sensilive for checking the frequency of other osciilators.

To begin rconstruction turs to the section entitled, "Step-By-Step Construction’ starting os Page
8, '

OPERATION OF THE GRID DIP METER

A good understanding of the operation of the grid dip meler will aid materially in the proper use
of the insirumect.,

The grid dip mcler is a high Irequency oscillator operating in the range rom 2 mc to over 250
mc. Useful range may be extended down to 350 ke with additional cail set #341-A. A micro-
ammeter is inserted in the grid circuit of the oscillator tube. Whenever the oscillator is cou-
pled to a load or resonant [requency, a noticeable reduction in grid current lakes pilace., This
reduction in grid current is termed the “grid dip. »

The most common Joad which will absorb energy from the oscillator is a resopant circuit luned
lo the same {requency as the oscillator. The grid dip meler can be changed to a wave meter by
setting the boltom swilch Lo the "'diode” position. When used as a wave meler, Lhe tube acls as
a dicde detector. As the instrument is tuned o the frequency of nearby RF sources, the diode
current reading on the meler will increase. {The sensitivity control must be advanced to max-
imum, initially.} Thus the GD-1B ¢an be used 1o determine the frequency of other oscillaling
circuits providing there is sufficient RF energy within the ascitiatlor circuit under test.

Plugging a pairof heddphones inlo Lhe phone jack and selting the DIGDE-0O3C, swilch 10 O8CIL-
LATOR pousilion, converts the GD-1B to an oscillatiag detector. This arrangement can also be
used to determine the [requency of other oscillaling currents, As the GD-1B is tuned to the
frequency of another nearbiy RF source, a whistle or®eal note is heard in the phones. Whenthe
GD-113 is adjusted Lo the lowest beat note (zerobeat), the [regquency read on the dial scale is the
same as the frequency of the other osciliating circuit. (At high frequencies, only a "click™ will
be heard. )

USING THE GRID DIP METER

The basic use of the Grid Dip Meter is lhe coupling of the instrument to the test circuil, It is
possibie Lo coupie Lhe test circuit either induetively or capacitively. Inductive coupling is usu-
ally most convenient., Capacily coupling is necessary in some instances, such as in the case of
coaxial lines where shielding complicates the situation. Feor the most accurate reading the
coupling between the grid dip meter and the test circuit should be as loose as possible (wide
gpacing between the two units), while yet being able 1o obtain a readable dip.

The relative Q of a circuit ¢can be quicklydetermined by noting the sharpnessof the dip. A broad
dip is indicative of a low @ circuit, Assembling a few different resonant circuits and deter-
miniag their resonant frequency will familiarize the builder with the operation of the grid dip
meter. '

It will be found that as the dial is rojated {rom once end of the band to the other, that Ihe mater
reading xlso changes, If the sensitivity control is set {or a mid-scale meter peading when the

Page 3



dial is at approximately the middie of the band, the adjusiment will probably be sufficient for
any frequency setiing within the band.

" :
inductren zouphng s o sVrooght ade,
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Lopesrty coupling Yo co-osigl
' limg,
Capacity foupting to
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D

DETERMINING AN UNKNOWN CAPACITY

Unknown values of capacity between 70 and 2,000 p uf can readily be measured with the grid dip
meter. The unknown condenser should be placed parallel with the 14-37 mco cuil, designraled as
coil C on Page 19 of this manual, the coil thus lorming a parallei circait.

Dependism upon Lhe suspected value of the unknown cundenscr {sce graph on Page 5), the 2-5 or
3-14 me coil, designated as A or B, should be plugged intothe instrument. Sel the DIODE-OSC.
swileh 10 OSCILLATOR position. Couple quite closely the coil of the parallel resonant circuit
conlainiag the unknown condenser and tune the GD-1B through the [requency rasge, When the
dip has been delected, reduce the coupling sothal the dip shows up overa very narrow frequency
band, At maximum dip, read the frequency indicated on the dial and {rom the graph, read ihe
value of the unknown condenser. A glance al the graph witl reveal that condensers under 65 yuf
are not covered. To determine values in this range, an extra capacitor of about 100 yuf should
be used., If il is nol a precision capacitor, its value can be delermined by the method outlined
above. Once its value is Known, i1 should be connected in parallel with the unknown condenser
and the 14.37 me coil (. Using this method, the tola) capacity of this test circuil is deler.
mined. The value of the unknown condenser is the difference Qetween the total capacity in the
test ¢ircuitl and the value of the known added condenser.
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When measuring an unknown capacity, certain errors musl be considered. Among these are
capacity in the coil, capacity cavsed by nearby metallic abjects, and shift of resonate frequency
by inductance within the capacitor. For most applications lhese mav be neglected.

KNOWN QR KNOWN OR
UNKNOWN LINRNOWN

COiL CONDENSER

’.F.. - --..-.-w..——.—."T..
"
I
' Al
- GD-IB
e
HH%JH”_HHH#J|

ﬁ-lil--l

)
DETEAMINING UNKNOWN CAPACITY
OR INDUCTANCE

MEASURING INDUCTANCE OF RF COILS

Unknown inductances can be readily determined by using the Grid Dip Meter and some Known
capacitor. The capacitor should be a small, low tolerance unit such as a silver mica of about
100 puf. (The capacity of some unknown candenser may be determined as outlined above and
used in this test.) Connect the capacitor across the inductor forming a parallel resonanicircuit,
Loosely couple the Grid Dip Meter to {his circuoil and determine s resonant {requency. Using
the value of the capacitor and the resonant {requency, the inductance of the coilcan be computed
as [oilows:

X =

]
39.4BfEC
The inductance can also be fcund by referring to a reaclance chart such as is found in many

radio handbooks. As when measuring capacities, certain errors {asually negligible) ailect the
resulis.

DETERMINING THE Q OF A TUNED CIRCUIT

The Q of a tuned circuit may be measvred using the Grid Dip Meter and a vacuum tube volit-
meter. Connect the VTVM across the tuned circuit. Loosely coupie the Grid Dip Meler Lo the
tuned circuit and adjust the outpul [requency until 2 maximam reading on the VTVM is obtained,
Slightly adjusting the coupling will permit setting the VTVM reading t¢ a convenici value, (tOnr:e
sel, do nol change the coupling. ) Note the (requency of the frid Dip Meter, {.). Hetune lhe
Grid Dip Meter until the VTVM reads 70.7% of the peak value. Nole this frequency {fy) and re-
tune the Grid Dip Meter is the other direction until the VT VM again reads 70.7% of peak value.
Note this {requency ':f?.)' The @ of the circuit is then calculated as follows:

- dc
? af

where «f equals the diiference betlween {1 and iq.
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CAUTION: BE VERY CAREFUL WHEN USING THE GRID DIP METER NEAR HIGH
VOLTAGE CIRCUITS. IT IS POSSIBLE FOR THE OPERATOR TO RECEIVE A SE-

VERE OR DEADLY SHOCK IF THE METER QR COIL SHOULD TOUCH A HIGH VOLT-
i | AGE CIRCUIT,

PRETUNING A TRANSMITTER

The GD-1B provides an exgellent means of preadjusting a {ransmitier prior to applying voltage.
Each of the various tuning circuilts throughout the transmitter can he set to its approxitmate op-
erating frequency. Thus, when the power is applied, only a slight adjustment is needed to {inish
lhe job,

NEUTRALIZATION

The grid dip meler i3 very uselul when newlralizing a transmitier. Sel the botiom switch tothe
DIODE position so that the instrument can be used ag a tuned detectar. Remove the plate voit-
age {({ilament should be on) from the stage of {he {ransmitter to be neuiralized and apply power
to the driver stage.

Using the GD-18 as a detector, couple its coil 1o the outpul of the stage being adjusted. Adjust
the GD-1B fer maximum meler indication and thenadjust the neutralizing control for a minimum
meter reading. It will probably be necessary to readjust the output circuit to proper [reguency
and then repeat the neutralizing adjustmen{. As the neuiralization is being accomplished, it
may be necessary to couple the GD-1B more cltosely to the output gircuit,

Another method is to coupie the grid dip meter 1o the input of the stage Lo be neutralized and

adjust to the maximum dip. (All plate vollages in the transmitier should be turned off.) Set the
neutralizing conlrod 50 that no defiection of the G -1 B meter is seen when the output circuil of
the stage 1s rolated through the operating fregquency,

LOCATING PARASITIC OSCILLATIONS

Parasitic oscillations are easily located by applying power {0 the transmitter and checking the
varidus stages for ascillations olher than those intended. {lse the grid dip metler ag an oscii-
iating detector.) Once the {frequency of the parasitic osciilation isknown, the powerto the lrans-
miitter may be turned off and the unwanted resonani circuits located. (Using the GD-1B as a grid
dip meter, check circuit wiring, chokes, ete. for unwanted resonant freguencies. )
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ANTENNA ADJUSTMENTS

The Grid Dip Meter provides a1 means of adjusting antennas without creating interfercace. Laose
coupling is usually sulliciont allbough the proper {ype should Le used, that is, capacity coupling
to a vollage muximum poinl or induclive coupting ta a currenl maxispum,

When the GD-1B is coupled toihe end of ay antenes, a sDght change takes place in its “effective”
length. This change may be upto appreximalely 3% wilh the resonunl Trequency appearing lower
than is actually the case. There is no change when the meter is coupled Lo the middle parl vl
the antenna. TProper malehing of ppen wire lines to the anleana can b determined by using the
GD-1B in the DHODE position as o delecior of Lhe slanding waves present on Lhe linge.  Arrange
to hold the coupling of the GD-1B 1o lhe line cunstant (hy holding 2 small piece of msulator he-
{tween Lhe codl and the Jine, for exmple) and move the meler along the line. i the meler indi-
cation varies considerably, studing waves are present. When the liae s propervly matched, no
slanding waves can he detected. Power musl be (ed tu the [eed lines by Lhe transmitler orolher
RF swvurce.

The check Jor propee matebing of a coaxial line i8 ating the ansount of power delivered (o i
antennda,  The GD-tA is used as o ficld stromdl metor {set in DIODE posilion and placed near
the anlenna where the chanpe o oulpal can be goted). Proger matching is denoted by maximum
auiput Troem the anlenna,

STEP-BY-STEP CONSTRUCTION

Bepin by checking the parts apainst the parts list. I this way, you will become [amiliar with
the various parts and also you will avoid throwing away any small parts with the packing,

Should inspectlion reveal Lhe accessily for replacement of a component, write tothe Heath Com-
paty imnmediately. The following inlormation should be supphied in all ecases:

A. Clearly idenlify the parl in question by using the part number and description Jouad in the

manual parts hist.
B. ldentily Lhe Lype and model number ol the Kil in whith it is used.

C. Mention the order numbere and date of kit purchase,
D. Describe the nature of defect or reason [ur requesling replacemaent.

The Healh Company will prompiiy supply e necessary replacement.  Please do nol return the
defective vomponoent antil specilically requested Lo dir sa, Do nol widerany circumsianees dis-
mantlc the compunent in gquestion as this will void the guaraates, I tubes e ta be replaced,
please pack them carcfuvliy to prevenl breakagne in shipmeat as hroken tubes are noteligible lor

replicement.
STER-BY-STEP ASSEMBLY

Before slarting aciual mechanical and electirical assembly, study all siclortals, as parts place-
menl and lead dress are extromely important in high [reguenty equipment such as the grid dip
meter. H all wires and compuonenls are placed exactly as pictured, no difliculty should be en-
countered upon completion of Lhe mstrument,

MOUNTING OF PARTS ON BOTTOM PLATE
{ ) Mount a 2-Tug terminal strip in locition A with a K-32 screw, lockwasher asd nul,

( ) Mount the recilifer in location B, First, place a 6-32 nul on 1he mounting stud, screwon
all the way finger-tight. Place a #6 lockwasher over the slud nexl to the hale in location B.

Be sure the positive side of the rectifier is as indicated in Pictorial 1. Now the rectifier
is secured with a second 6-32 nut.

{ ) Mount the 1-lug righl hand terminal sirip in lucation J. Position exaclly as shown in Pic-
tariai 1.

{Note the color coding of the power trauslormer leads. The lransformer should be mounted 50
ihat the red leads are nearest location A, Be sure the (ransformar is not mounted backwards.
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{ ) Slide a 6-32 scrow through hole in

{

(

)

location C1. Siip the transiormer
mounting {lange over ihe scrow,
Slide on a solder Jug and fasten with
a 6-32 nut,

Slide & 6-32 screw throughihe hole
in location C2, IMissthe screw
through the transformer mounting
flange, slide oo 2 kockwasher and
fasten with a nul.

In location D, fasten anple bracket
to the chassis by means of a 65-32
screw, solder lug pusitioned as
shown i Piclorial I, and [astien
will & nut.

In location E, siide a 6-32 screw
through the hole inthe hottom plate.
Pass it throvghthe hele inthe anple
bracket, slide a l-lug terminal
siripoverthe screw and fasien with
a lockwasher and nut.

In lecation M, lemporarily mount
the sensitivity contirol {with QN.
OFF swilch on the back) using a
control nut. See Piclorial 3 {or
proper placement of the lugs.

Mount the DIODE-OSC. swileh in
location F by means of two §-32
screws, lockwashers and nuts.
DPictorial 1 shows proper pasgition
of the switch. Be sure mounling is
not reversed. Pictorial 1 shows
the mounting of this swifch.

Place the tube socket, face down,
on a table in front of you with the
wides! spacing toward you., Locate
pins Band 7. These pins gwst he
enfirely removed Irom (he tube
socke!l hase.

A +Eu EE

4 RECTIFIER
1 LUG
F TERMINAL
RED
LEAD YELLOW
P tr” LEADS
H'C.iLE HCLE
() L
BLACK L
LEADS ANDL
RARACKET
—
TURE
SEACING ¢
\"'\-...-""--ﬂ-
TUNING " ﬂ_ﬁ
CONDENSER RN
W

COIL SOCKET

PICTORIAL 1
MOUNTING OF PARTS ON
BOTTOM PLATE

Upon locating pins 6 and 7, use a pair of side cutters to clip the solder lugs 6 and T as close
ta the socket base as possibie. Insert the sharpened end of a pencil into the hole of the lug
ta be clipped. A slight pressure on the pencil will maste it easier to clip the lug. After
clipping the solder lug as described, use a small screwdriver t¢ press the remaindar ol
the socketl pin through the top ol the Wbe sockel. For preates( aceuracy at high froquency,
it 1s imperative thal the tube socket pins 6 and 7 be removed In the mannher descriied.

Mount the small solder hug and the tube socket on the tube mounting bracket by means of the

J-48 screws, lockwashers and nuts.

See Figures I and 2. Make certain that the widest

gpacing between pin holes is as shown in Piclorial 1.

) Bend the small solder lug as shown in Figure 1.
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( } Fasten the wube mounting brackel to the angel bracke! by means of 6-32 screws, lockwash-
ers and nuls. The 1-iug and ground terminal strip must he muunted behind the tube socket
bracket. The terminal strip is mounted upon the screw protruding through the uppermost
aagle brackel hole, The ground lug must be facing toward the top as pictured in Pictorial

BEND NARRGW S04 DER LUG
AND MOURT AS SHOWHN,
. /
%ﬂf‘;_‘ HOTE THMAT TOF OF TUSE
sy _ €. R, e~ SOLKET WOUHTS AGAINS?
e w - g B AALKET.
ﬂ L4 i':[‘ I H £ E-
{15 SRR N
Py - o rﬁ
ok 1 Y PR
WIDEST - fB k. o -
SPACING AN .
R X
W
Figure 1

TUBE SOCKET REMOvVE PINS 6A7
BOTTOM viEw  FROM SOCKET

BEFORE
INSTALLATION

Figure 2

TUNING CONDENSER SUB-ASSEMBLY

CAUTION: FULLY MESH THE PLATES OF THE VARIABLE TUNING CONDENSER. KEEP
THEM MESHED WHILE ASSEMBLING THE INSTRUMENT. THIS WILL PREVENT DAM-
AGING THE TUNING CONDENSER PLATES DURING CONSTRUCTION.

{Nate that there are two sels of stator terminal lugs on the tuning condenser. Two of these are
cut off and two are left on. Therefore, in the step which follows, make sure that the correct

lugs are cut off,)

{ ) Study Figure 3 and cut off the iwo stator lugs indicated. These lugs {shown dotted) are
nearest the small brackets which are riveted to the condenscr irame.

{ } Solder the two outside coil socket lugs 1o the nearby stator contact as shown in Figure J.

( )} Using a short 6-32 screw and solder lug,

place the solder lug toward the top of the
variable condenser, or in other words, near-

est the coil sockel belween the plates of the
condenser. A convenient self-tapped hole
will be found in this position.

{ ) Mount the coil socket on ihe tuning conden-
ser frame as shown in Figure 3. Use two
6-32 flat head screws.

{ ) Place a length of bare wire tetweren solder
lug and unused coil secket prong (S).

( } Moun! another solder lug on the tuning con-
densey frame as shown in Figure 3. Use a
short 632 screw.

{ ) Bend the remalning iwo stator lugs as showan
in Figure 4, side view,

st R s S tatopk w9 rusoes vl HI

WMARELT TeY Swlic MRAENFIL BRAREY

BGa DR $v B Ludik T
FTATOR {uYairy AFTEN

E0M ANLid Y wu vy
m‘:;::t “m: ALEN m ! :
& Frml Youfw
Figure 3

( ) Mountl & disc condenser on each of these lugs with a 3-48 screw and nut. Note the angle of

{the disc condenser leads.

{ ) Mount the tuning condenser on the botlom plate with lhree shor! screws. Use a #06 lock-
washer belwecn the screw head and bottont piate of these three screws.

(The 3-prong coil suckei supplied with 1he GD-1 B is designed for use with the accessory J41-A

Coil Kit. )
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BEND BACK STATOR TEAMINAL LUGS
AS SHOWN HERE. MOUNT EACH DISC
CONDENSER WITH A 3~48 SCREW ANDE NUT,

Fig. 4

SIDE YIEW

- |

NOTE: ALL GUARANTEES ARE VQIDED AND WE WILL NQOT REPAIR OR SERVICE
INSTRUMENTS IN WRICH ACID CORE SOLDER OR PASTE FLUXES HAVE BEEN
UsED. WHEN IN DOUBT ABOUT SOLDER, IT IS RECOMMENDED THAT A NEW
ROLL PLAINLY MARKED "ROSIN CORE SOLDER" 8E PURCHASED. ‘

iy ol

It is heipiul to place the large pictorial diagrams on the wallabove your work space sothat they
may be readily relerred (o.

In some cases, more than pne connection is made to the same terminal or solder point. This
condition is designiated by the abbreviation (NS), meaning that the cunnection should nol be soi-
dered until other leads have been connected, Wherever only one lead is connected to a lerminal
or where lhe last lead has been connected, the joint should be soldered. This is indicated by
the abbreviation (S).

Unless otherwise indicated, all wire used is insulaled. Be sure to use insulated sleeving when
called for.

The leads on components such as transformers, resistors and condensers are Irequently longer
than necessary. When wiring these parts into the circuit, 1he feads should be cut 1o the proper

iength., This will result in a neater louking inslrument, and v most instaswes proper OPERA -
TION is IMPOSSIBLE wilh long, untrimmed leads in critical parts of the circuit.

WIRING

{( ) Connccl one black lead of the power transformer to A2 (NS).

( ) Connecl the other black lecad {o either lug ¢f the OFF-ON switch located to the rear of the
sensitivity control (5).

{ ) Connect une red lead of the power transformer 1o F2 (8). Run this lead along the edpge of
the boliom piale, making sure il is pressed [irmly against the botlom plate.

{ ) Run a length of heok-up wire front F1(8) o solder upg CE(NS). Runthis lead along the edge
of the bottom plate.

{ )} Cenncct the olher red lead to B2 (S}
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RE WIRE
?f*ﬂ IEIL LA = 1.......@
I LUG
TE AMINAL

10K
SENSITIVITY

) GHOUND LUG
OF ONE Ly ANEG CONTROL - ..*‘_,:ELLOH
GROUND TERMINAL YO ‘BN 4 OF

TUBE SOCKET

-
3
~,

/

PICTORIAL 2 _ / |
o A2

( )} Connect one yellow lead of the power transiormer to pin 4 of the tube socket (NS}, See Pic-
torial 3.

When soldering lo miniature lube sockel terminals, use care toprevent solder from {lowing inlo
the socket pin holes. This could provent msertion of Lhetube pins and cause possible damage to

Lhe {ube.
{ ) Connect the other yellow lead to solder lug C (NS).

NOTE: Thers will be several wires connected to solder lug Ct. Use care to keep all connec-
fions neat. The purpose of using 4 cenlral pround point is (o eliminate gscillation and leedback

e high Irequency instrumenls.

( ) Run g wirce {rom AT {NS} to the lug os Lhe QFF-ON switch {on the back of the sensitivily
control) which does not have a dack iransformer icad connected o it |8}

()} Slide a ruliser grommet over the line cord,

[} Split and knot the Line card as shown, Connect ope lead of the cord o AZ (8), The knot
provides striin reliel, should the cord Le secidentally jerked.

{( ) Cosneci the other lead ol the line cord to AL (S).
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()} Consecl a 1000 L Cwattl rexistor (brown-black-red) between BL(NS) and the esphl band
1-lug ierminal strip located directly behind the reclifier {NS).

( ) Connect one positive lead (marked + or “positive”) of the dual 20 pld condenser ta Bl (8).
{Use sleeving, )

( ) Connecl the other posilive lead of the dual 20 :1d condenser 10 the rigbl hand terminal strip
iocated directly to the rear of the reclifier {N5}). (Use sleeving.}

() The nepative lead af the dual 20 ufd condenser connccls to solder lug CLINS), (Use sleev-

ing. )

( ) Connecl a 2 172" lenglh of bare wire 1o solder lug C1 (S}, Leave the other end [ree at this
time.

Wy

} Remove the sensitivity control from the angle bracket. Leave the wires tu the OFF-ON
switeh connected,

To [acilitate wiring, several connections are made (o this conirol belore final mounting.

{ } Cut a length of hook-up wire io 1 1/2”. Sirip both ends and connect one end to M3 on the
sensitivity contrel (5).

{ ) Locate a 1000  resistor {(brown-black.red;. Cut each lead to 1”7 in length, Slip a 3747
piece of insulated sleeving over each of the leads.

{ ) Connect one end of the resisior to M2 (S).
{ ) Clip the leads of a 47 K{? resistor {yellow-violet.orange} to approximately 1.

{ ) Slip sleeving over each of these leads, leaving approximately 1/4” of bare wire at the end
of each {ead. Now attach one lead of this resistor to Ml (8).

This compietes the wiring shown in Pictorial 2.

CUT OFF THIS SMALL TONGUL
AT THE END QF THE CONDENSER

LEAD.
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: oy o N O e
Eopd LadfEin A" TE SwIET
v et VS " okl
SOCEET VWAL

-
-

LPATIDE el et
wswt, wnl AL BAalEVR{®)}
"1 enrarps, 4f THE LTI
e Y ComuEl T T e
C15 COWOTYETE Bun FURF
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Figure 9
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PICTORIAL 3

DISC CONDENSER CONNECTIONS

IMPORTANT: The conneclions described in the following steps are extremely critical, since
thizy have a direct bearing on the calibration of the instrument.

( ) Obscrving Figures 5 and 6, logsen the nut holding the disc condenser onthe siater lug near-
est the shide switch so 1hal the condenser is fust loose enough to be rotated.

{ ) Cut off the small tongue at the end of the disc condenser lead.

{ ) Now rotate the disc condenser and at the aame time bend the slator lug so that the end of
the condenser tead touches pin 1 of sockel H as near as possible to the body of the socket,

Tighten screw on stator iug.

( ) Bend pin 1 down against the condenser lead, being careful that the pin socket lug and lead
from the disc condenser do aot touch the metal part of the tube socket (NS).

) In a like manner, prepare the tube socket pin and the olher dise condenser to meet pin 2 of
sockel H (NS). Now check once again lo see that adequate clearance has been allowed be-
tween Lhese connections and the metal part of the lube sockel. Linec up the hele in the tube

socket pin with the hoje in the fiat disc coadenser lead.

i

{ ) Flow solder over the screw head, condenser lug and disc condenser plate as shown in Fig-
ure 6. Use 2 minimum of solder {0 prevent possible short circuit,
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PREPARATION OF TUNING DIUM

TAPE OVER ORUM RIM 3 it
AND BACK OF FREDUENCY Figure 8 =
DIAL SCALE s

Figure 7

( } Assembie the frequency dial scale and tusing drum so0 that the calibration markings are
visibie through the {ace of the drum. Faslen Lhe dial scale to the drum with [our pieces of
adhesive-backed material from the label set. The adhesive strips should cover a portion
Of the drum rim and the paper scaie. Blankextra dial piates have been printed on the large
dr-owings, These are for the kit builder who wishes 1o calibrate the instrument el
Detaiis are given under "Calibrilion, ' (See Figure 7.}

{ } Starl 2 6-32 sel screw in the hub of the tuning drum. Place the drum on the tuning conden-
ser shaft and tighte. the set screw just enough to hold the deum on the shafl. See Figure
8‘

{ ) Remove the meter from its box and install in the ¢ontrol panel being sure it is property
oriented, i.e., hoitom of meler nearest edge of control panel. Use the hardware supplied
with the meter for mounting. Loosecn the two meter terminai nuls and sel the solder tugs

at right angies to their original location,

{ ) Piace the [roat panel against the angle bracket and line up the holes for the phone jack and
sensitivity control.

{ ) Mount the sensitivity control inlocationM, Sce Figure 9 {ordetails of hardware asscmbly,
Keep the lugs exactly as indicated in Pictorial 3. On some controls, a small locating lug
protrudes from the front of the control housing. I this interferes with the mounting, cut i

off or bend it over.

( ) Mount the phone jack (see Figure ¢ and Pictorial 3} in location 1,. Keep all lugs aricnted
exactly as indicated.

{ ) Attach the free end of the I 1/27 lead from M3 to the ground lug of the l-lug and ground
ternvinal strip (NS).

{ ) Attach the free end of the 47 K resistor (yellow-violet-orange) 10 lterminal strip E2 {NS).

{ 1 Attach the free eud of the 1 KQ resigtor (brown-black-red) 1o lug L2 (NS} on the phone jack.
Be sure to use the previously prepared insulated sieeving.

{ j Cut the leads of one of the 1000
giif ceramic condensers (bear-
ing the color code biack-red-
black-browndots)to 1/2* length

{1 O

o

Page 19



(

{

} This condenser is attached between lug L3 (NS) and the ground lug of the 1-lug and ground

terminal strip {NS). See Pictoriais 2 and 3.

) Run a length of hook.up wire between iug 1.2 (S) and lug N1 {S) on the meter.

{ ) Run a length of hook-up wire between terminal L3 (8) located on the phone fack and the In-

sulated terminal on the I-lug and ground terminal strip (NS).

Place a length of hook-up wire between the right{ hand terminal sirip(S) (located behind the
rectifierdand lug E2 of the 1-lug terminal sirip(NS). Be sure the hook-up wire follows the
contour of the bottom plate.

Select one of the 6800 Q respstors {blue-gray.red) and cut one wire to a length of 1 /4" [rom
the body of the resistor. The olher lead from this resistor ig cut to a length of approxi-
mately 1*.

Prepare a length of insulated sleeving 3/4™ iong.

Place the short lead of the resistor through the slot of pin 1 of the tube socket. The body
of the resistor must be placed as close as physically possible o the tube socket pin (S} .
(See Pictorial 3.) Use care when making this conneclion so that excessive heat will not be
conducted to the resistor.

Slip the previously prepared ingulated sleeving over the other lead of this resistar. This
lead may now be placed in terminal E2 (8).

Select one of the 1000 guf ceramic condensers and place hetween lug El {8) lucated on Lhe
l-lug terminal s{rip, and the ground lug located adjacent to E1 (8},

Seiect the other 6800 ) resistor{blue-grav-red} and clip one lead to a length of 1/4'. Pre-
pare a length of insulated sleeving 3/4" long.

} Place the short lead of this resistor through the slot in the tube socket pin 2 (S) in exactly

the same manner as described for pin 1. Once again, be careful of excessive heat.

) Silp the 3/4' length of insulated sleeving over the remaining resistor lead and bend the

protruding resistor lead at a right angle sc it wiil fall inlo the insulated terminal of {he i-
lug and ground terminal stoip [5).

} Using the third and last 1000 puf ceramic condenser, clip une lead to a length of 1/4%.

This lead is now placed through tube sockel pin 4 (8). Dress the bady of the condenser on
top ar near the two previously installed 6800 @ resistors.

) Cut a lenglh of tusulated sleeving ta fit over the untrimmed lead of the 1000 u zf candenger.

Place the free end to the ground lug of the 1-lug and ground terminal strip {S).

} Select the 180 2 resistor (brown-black-brown) and place between pin 3 and pin 3 of lubk

socket H (NS). The leads of this resistor should be just long enough to allow clearance of
pin 4.

} The 33 puf ceramic condenser (bearing the color code orange -orange-black-white}, some

are marked 33", is now instalied between pin 5 {8) and pin 3 (N8} of tube socket H.

} Using a shart tength of bare wire, attach one end 1o pin 3{8) of socke! H. Wrap ane turn of

this same wire around lhe narrow solder lug focated on $he tube socket angle bracket {S).
The other end of this bare wire is drawn through the solder jug located on the tuning con-
denser Irame (S}, This sovider lug must be bent [ial belare completing conneclion.
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{ ) Cummr(l ;h{’f {ree end of Lhe bive wire frony solder lug C1 to the positive lerminal on the
moter (S).

il il TR
= bl LB n s T -
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| IMPORTANT NOTICE
A MINIATURE TUBE CAN EASILY BE DAMAGED WHEN PLUGGCING IT INTO ITS
SOCKET. USE EXTREME CARE WHEN INSTALLING THE 6AF4 OH 6T4 TUBE. WE
| Izﬁ'rbigg GUARANTEE OR REPLACE MINIATURE TURES BROKEN DURING INSTAL-

2
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{ ) Insert the minialure lube in socket H.
{ ) Faslen the knob on the sensitivily conirol by tightening the set screw.

The instrument i& now ready to calibrale. See instructiions for this procedure below, Qace the
calibration is completed, the final steps nl assemibsty should be periornied,

SPECIAL NOTE: When lhe instrumenl is first turned on {set to OSC. posilivn) the meter will
indicate below zerc., Upon warming up, (he meler will read correctly. This fact is mentioned
because Lthe builder might conclude Lthat the meter is connected backwards when he first turns
the instrument on and sees {he meter reading below 2ero.

ACCURACY
It should be remembered that the grid dip meter is neither desighed nor intended 1o be used for
applicalions requiring a high degree of accuracy, The grid dip meteris not in the same class as
accurate signal generaiors, many of which canbe used as secundary {requency standards, Cal-
ibration ercors up o 5% can be expected. However, except for the specialized uses involving
migh accuracy, this instrument is invaluable in applications guch ag cutlined in the manual ag
well as olhers lou aumerous 1o mention,

One facter concerning the accuracy of the highest Land (100-250 mc) must be considered. At
high frequencies such as these, the actual wiring of the kit comes into the plcture, Such things
as proper piacement of components, correct lead dress, short lead lengths, guod solder con-
nections, etc. are all important. The manual shows how the Rit should be constructed for best
resulls, but the actual mechanics of constraction are beyond e control of the Healh Crirupany
Therelore, if the high band freguency seems greatly different from that of the o4 :.=;;.t;;_
check the actuil construclion of the kit {or proper wiring and parts location as outlined 15 the
pictorials and step-by-step instruclions. '

CALIBRATION

The Grid Dip Meter is provided with a ready-catibeated dial. This dial will be sufficiently ac-
curate for most applications. If no means of checking frequency js available, the dial may be
set 50 that the calibration esd markings coincide with the line (on the window) when the tuning
condenser is completely meshed. |

A more accurale adjustment of the ready-calibraled dial is possible i a short wave receiver or
high [requency signal generator is available.

USING A RECEIVER: If the {requency seltings on the receiver are known Lo be aecurate, il is
valy necessary ta tune in the Grid Dip Meter (set to OSC, posittion} on the receiver and set the
GD-1B dial tu the same [requency recading as the receiver dial.

If the dial calibrations on the receiver are aot accurate, tune the roceiverto some station whose

Irﬂqqency is known (WWV [or example) and then tune the Grid Dip Meter lothis sume [requency
{sel in OSC. position). Adjust the tuning dial on the GD-1B o read this same [reguency.
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COMPLETE CALIBRATION OF THE GD-1B

Extra dial plates have been prepared for the builder who has the equipment avaitable 10 com-
pletely calibrate his own instrument, [n doing so, dilferences in wiring technigue and position-
ing which will shiit irequency sellings slightly canbe corrected. The dial window musl {irst be
removed {rom the front panel. The blank dial plate may be lemporarily fastened ta the cutside
of the tuning drum while making the caiibration marks. Alter the calibration is completed, the
dial plate should be {astened under the tuning dial for protectian. If the GD-1B is calibrated
with a receiver (the receiver should be accurately calibrated), first sel the receiver lo the fre-
quency and then adjust the GD-1B {used as an oscillator) to the same [requency and mark the
dial. Repeal the procedure (or sach frequency mark desired.

If 1he GD-1B is calibrated with a signal generator, firsi set the signal generatortothe irequency

and then adjust the GD-1B (used as a diocde detectar) to the same frequency, and Lhen mark the
dial. Repeat for each [requency point. After hand calibration has been complieted, replace the
dial window, using rubber cement. . o

INSTALL FLET
AT r ARV AY

mY.

( ) Pass the line cord through the cabinet so that it comes oul the back. The back of the cab-
inet has a large U noteh in one end.

{ )} Instail the four rubber [eet in the bottam panel. Figure 10
Figure 10 shows the delail.

( ) Fit the front panel to the cabinet assembly by sliding the [langes inside the panel rim.
Make sure that the dimple in the end of the panel rim mates with the hole in the cabinet
flange. {(Be sure that the knot in the line cord is inside the cabinet. The grommel which
is on the line cord should then be slipped into the large U notch, )

{ )} The assembly may now be completed by adding the back parel tothe cabinet and securing it
with 1wo #6 sheet melal screws.

( )} Check the clearances between the tuning drum and cabinet. See that the drum operates

without binding or rubbing. I necessary, adjust the posgition of the drum oa Lhe tuning con-
denser shaft. Be careful not to disturdb the calibration during this adjustment.

This completes the construction of the instrument.

IN CASE OQF DIFFICULTY

l. Recheck the wiring very carefully. Tracing the leads on the pictorial wiring diagrams in
colored pencil as they are checked in the instrument wiil prevent overlooking some con-
nections,

2. Compare tube socket veltages with those shown un Lhe schemalic diagram. Headings given

were made using a vacuum tube voltmeter, Other type meters will give lower readings.

Test tube {0 be certain i is operating properly.

Write to the Heath Company describing operating characteristics and listing the voltages

measured at the various socket connections, {(See "Service” information, )

TROUBLE SHOOTING

METER FAILS TO MOVE UPSCALE: Check positicn of DIGDE-OSC. switch, Check solder
joints between coil socket and variabie condenser lugs. Re-heit solder previously applied to
disc condensers. Examine connections on pins 1 and 2 of tube socket H {or possible ground.

S &

CALIBRATION NOT LINEAR: Shorten ali leads. Be sure that two 6800 $? resistors are cou-
pled close (o pins 1 and 2 of the tube socke! H. Remove excessive solder from alt conneclions.
Check value of all resistors in circuit, these resistors should remain within £10% tolerance of

their indicated value, Examine the variable condenser for possible warped plates.

NO METER INDICATION WHEN IN DIODE POSITION: Insufficient source of RF signal: The
average RY signal generator, radio receivaer, or television set will give little or no indication

when the GD-1B is in DIODE position.
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IDENTIFYING CHARACTERISTICS OF CQILS

COILS MAY BE SUPPLIED WITH EITHER PW(0O OR THREE MOUNTING PRONGS.
THE ELECTRICAL CHARACTERISTICS WILL REMAIN UNCHANGED.
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OPERATION OF THI: SENSITIVITY CONTROL VERY CRITICAL: This indication is natmal,
due to the extremeiy high Q" circuit, and seasitivity of the insirument,

METER FALLS BEIOW ZERO: This is normal during warm-up period, or when the coil is
removed while the instrument is in operation,  Advance sensitivily contrel to maximum during
war i -up.

REPLACEMENTS

Materiat supplied with Heathkits has been carefuily selecied to meel design requirements and
ordinartly will fulfill its function without difficulty. Qcrasionally impropee instrument opera-
tion can be Iraced 1o a [aully tube nre component. Showld inspection reveal the necessity for re-
placement, write to Lhe Health Company and supply all of the following information;

A. Thoroughly idewslify the part in gueslion by using the part number and description found in
the manual parts lisi.

B. Identify the type and madei number of kil in which it is used.

C. Menation the order nember and dale of purchiase,

D. Describe Lhe nature of delect ne reason fur requesting replacement.

The Heath Company will promptly supply the necessary replacement. Please do ant return the
original component wnlil specifically requested to do sn. Do not dismantic the compouent in
question as this will vaid the guarantee. U {ubes are to be returned, pack them carefuity tn
prevent breakage in shipmenl as broken tubes are aot eligible for replacement.  This reptace-
men! policy does not cover the free replacement of parts that may have been brokeo or damaged
through carelessness o the part of the kit bailder,

SERVICE

If, after appiving the information cautained in this manual and vour Lest efforls on the unit, you
are slil] unable to oblain pruper performance fromthe Instrument, it is suggested that you take
advantage of Lhe technical facililies which the Heath Company makes available 1o its cuslomers.

The Technical Consullalion Department is maindained Jor the putrpose of providing Heath cus-
lomers witha personalized techmcal consuliation servire; this service is available €0 you with-
aut charge. The lechnical coasultants are lhorougbly familiar with all delails of the Instrument
and can usualiy localize the trouble from a suitable description of the dilficully encounlered, |1
i8, of course, necessary thal you provide full and complete information corcerning your prob-
lem when writing tothe Technical Consultatinn Department {or assistance. For instance, clearly
identify the Kil involved, giving the purchase date and, if passibte, the invoier aumber; desceribe
in detail the difficulty (hal you have encpuntered; state what you have attempied (o do to rectifly
the lrouble, what resulls bave been achieved, and include any imformation or clues thal you leel
could possibly he of value 1o the consullant wha handles yuur problem, Failure o provide com-
plele descriplive delails maylead lo intorvect assumplionsonthe partof the consultant and need-
less delay in ihe sclulion 1o your preblem, Quite freguently, when the inloermation given the
consultant is complete, voneise and reliable, a diagnosis of the difficulty can be made with con-
fidence and specific inslructions given [or its correction. il replacement of a compooent (s
involved in the correctiom, the componenl wili be shipped W you, subject to the terms and con-
ditions of the Warranty.

The Factory Service [acilitiesare alsocavailable 1o you, in case youare not familiar enough wilh
electronics to provide our consultanis with suflicient infermation on which o base a diagnosis of
vour difficulty, or in the evenl that you prefer to have the difficulty corrected in this manner.

You may returnthe compiete Instrument to the Heath Company {or inspeclion and necessary re-
pairs and adjustments. You will be charveda fixed fee of S4.00. plug the price of any additional
varts or matenialrequired. Hoewever, of the Instromient 18 retarned wutiue the Warranty perind.
parts charges will be governed by the terms ol the Warranty, State the date ol purchase and give
Invoice humber, il possible,

Drre 35



Local Servive by Aulhurized Heathkit Dealers is alsoavailable and olten wili be vour lastest, mosl
eilicient method ol obfalning secvice for your Healhkits, Although youmay find chavges (or Jocal
service somoewhat higher than those listed in Heathkit manuais {[or factory servicel, Lhe amount
of increase is nsually offsct by the lransportation charges you would pay il you elected to return
your kit ip the Heath Company.

Heathkil dealers will honor the regolar 90 day Heathkit Parts Warranty vn all kils, whether pur -
cthased through & dealer or directly [rom Heath Company. I will be necessary that you verify
Lhe purchase date of your kil by presenting your copy of the Heath Company inveoice to the author -
ized dealer invalved.

Under the conditions specilied in the Warranty, replacement paris are supplied without charge:
however, 1l your local dealer assisls yew in locating a defective part {or parts! in ynur Heath-
kit, or inslalis a replacement part for you, he muy charge you for this service.

Heathkits purchased locally and relurned to Heath Compaay for service must be aecompanied by

" o BT PEFTLTL

[y parls replacement under the terms of lhe Warranty.

THESE SERVICE POLICIES APPLY ONLY TO COMPLETED INSTRUMENTS CONSTRUCTED
IN ACCORDANCE WITH THE INSTHUUTIONS AS STATED IN THE MANUALS. Inslrumeats
that are aot enlirely compieted or instruments that are maodified in design wilt nol be accepted
for repair. Instruments showing evidenece of acid core solder or pasle [luxes will be returned
NOT repaired. N

For information regarding modilications of Heathkits for special applications, it is sugpested
that you reler to any one or more ol the maoy publications Lhat are available un all phases of
electronics. They can be oblained at or through your local library, as wet] ag at most electeonic
outlet stores. Ailthough the Heath Company welcomes all comments and suggestions, il would be
tmpossible o design, lest, cvalvate and assume responsibility for propused circuit changes (or
specilic purposes. Therelore, suchmndifications must e made at the discretionof the kif build-
er, according to information which witl be much more readily avastable frons some local svurce,

SHIPPING INSTRUCTIONS
Betfore reluraing 4 unit for service, bhe sure {hal atkparis are securely mounted.

ATTACH A TAG TO THE [INSTRIUMENT GIVING
NAME, ADDRESS AND TROUOLE EXPERIENCED,

Pack in a rugged container, preferably wood, using at least three inches vl shredded newspapet
or excelsior on all sides., DO NOT SHIP IN THE ORIGINAL KIT CARTON AS THIS CARTQN I8
NOT CONSIDERED ADEQUATE FOR SAFE SHIPMENT OF THE COMPLETED INSTRUMENT .
Ship by prepaid express if possible. Return shipment will be made by express cullect. Note that
a carrier cannot he held liabie for damage intransit if packing, in HIS OPINION, isinsufficieant.

All prices are subject to change without notice. The Heath Company reserves the right to dis-
continue instruments and to change specilications at aoy time without incarring any obligation
t0 incorporate new icatures in instruments previousiy sold.
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i WARRANTY

RS gl K

led 't
E' . Heath Company warraals that (ar a prriod of three monlhs from Lhe date ol smpment, all Heathkit H
§ parls shall be free of defects in materialg anid workmanship under permal use and servire and ¥
A that in fuififimenl of any breach of durh warcanty, Heath Company shajl replace such defertive 1
4; paris upoi the return of The same t0 i3 (aclury. The furegoing warsanly shall apply ouly La the ’H‘
Ei ariginal buyer, and is and shall be in lieu ol all other warranlies, whether express or imptied ;E-i
-i and ol a1l cther obiipgalions op liabilitiew on the puri of Healh Company and in no event shall .
B Heath Company be lisble fur unyantcigated profits, consequential damages. ioss of time or uthers E
4 Jugses meursed by the buyer i copnechion with the purchase, assenibily o nperationof Healhkits oF
4. or components thereaf. Mo replacement shall be smade of paris damaped by Lhe buyer in the »
%E{ ceurse of handling or assembling HeathRit enuipment. g
& i
rﬁ NOTE: The [oregang warranty is completely vaid and we will nut replace, repair or service %
1 ingl{rumenls or parts thereol in which acid core golder or paste [luxes have been used. Jﬁ
1 At
dfli HEATH COMPANY il
2 g faBiftiipe Lo dohod e ook ek s o s der o o s s s s s B s sk o g. ;!f

PARTS LIST
PART PARTS
Per Ki

PART PARTS DESCRIPTION
No. Per Kit No.

DESCRIPTION

Compasition Resistors Hardware (Cont'd. )

1-3 1 100 22 250-8 2 6 sheel melal screw
1-9 2 1 K2 250-9 19) 5.32 x 3/B screw
1-51 P 6800 £ 250-33 H $-32 setscrew
i-25 1 41 KQ 260-32 2 6-32 x 3/8 flat head serew
292-1 4 3-48 nut
Condensers 202-3 12 6-32 nut
20.25 2 90 upul dise 252-7T 2 Control nut
21-7 ] 33 paf ceramic 293-10 2 Control washer
21-14 3 100G ;o uf ceramic 254.1 16 #6 lockwasher
C-25-80 1 20- 20 p1d electrolytic 254 -4 2 Control lockwasher
26-10 i Variabic condenser 254 .7 2 13 lockwasher
209-1 4 36 solder lug
Cont rots -Swiiches-Sockels 259.6 } Solder lug
19-15 i 10 K sensitivity controd 250 .28 i §.32 sotscrew
&0-1 i Slide swilch Miscellaneous
434-34 i Tube sockel 94-17 1 Power transformer
434-40 1 Coil sacket 97-13 i Rectifier
73-1 l Rubber grommet
Coils* 89-1 1 Line cord
40-46A I 2-5% mo 261-1 4 Rubber feet
40-4618 1 9-14 mc 344G-2 1 length Bare wire
40-46C I 14-37 mc 344-1 1 length Hook-up wire
40.46D 1 37-100 mc 346.1 1 length Insulaled slceving
40-M2H 1 100-25¢ mc 390-1 1 Label set
] 407-12 I Meter
sheel Melal Parts | 411-44 1 6AF4 (or 6T4) lube
?3{'}1;33 : gﬂh":m Aa?umbi}' - 431-1 i 1-tug terminal strip
oy x TOM panes assembly 131-14 | 1-1ug and ground terminal strip
04-M40 1 Tube bracket 431-2 i 2-tug terminal slrip
204-M41 | Angle tracket 431-15 | I-lug terminal strip (RH)
2053-M15 1 Bot{iom piate 4§36-4 1 Phone jack
Hardware 445-3 i C:tli.hralitm scale
2502 4 3-48 x 1/4 screw 462-12 1 Tuning drum
2507 5 6-32 x 3/16 screw 462-30 L Knoh
388-7 1 Coil box
*40.24 or 40-46 D85 -67T 1 Manual
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