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STANDARD COLOR CODE — RESISTORS AND CAPACITORS

INSULATED FIRST RING SECOND RING THIRD AING
AXEAL LEAD RESISTOR LNINSULATED BODY CGLOR END CiLGR DOT CHOLOGR
Brown — Insulated Caolor First Figure Second Figure Multipiier PISC CERAMIC RMA CODE
- l‘::i - Men-izsetated glm\%ﬁv 0 @ None 5-Dot cm‘(“v
% S % Hé.‘“[[; . :l: :' 0:; Malripkier
i TIRIS = ORANGE 3 3 400 g
i3 YELLOW 4 + 9,000 Telerance
L folarance EN 3 3 t),000
Multipfiar 4 5] CHO Gl
131 and Zod Sigaificant Fi 7 n £.400.000
Wire wound r‘n:ﬂan huvlnqm e h - ;} & 6,000,000 Jems- Corf
15t digit band dauble width WHITE Y Y U000, 0D
RADIAL LEAD DOT RESISTOR 5-D07 RADIAL LEAD CERAMIC CAPACITOR EXTENDED RANGE TC CERAMIC RHICAP
Multiplier
4 - 3 Tamp,
'[[ ® i%%—i‘nd Figure Coefl.
] ; §
0 7 ¥ Mttiplier Talerunce
Tolerunce Vst Figure TC Multiplier  Malriptior Taleronce
RADIAL LEAD {BAND) RESISTOR BY-PASS COUPLING CERAMIC CAPACITOR AXIAL LEAD CERAMIC CAPACITOR
Multipliet Capedity 1 Couf Capaci
Voltogs amp. Caxff. pacity
Ind Figure fopr}
Muftiplier Taieranca Multiplisr Talerance
Toleronce st Figure

The standiard color cade provides all necessary information re-
guired to propecly identify eolor coded resistors and capacitors,
Bofer to the color code Tor nuroerical vodues and the zeroes or
multipliers assigied to the endors used, A fourth color baud on
resistors determines tolerance rating as follows: Geld = 59,
silver = 108, Atsence of the fourth band indicates a 2007
tolernnee rating.

The physical size of carbon resistors is determined by their
witblage rating. Carbon resistors most commeonly used in Heath-
Kits are bg watt. Higher watloge rated resistors when specified
are progressively larger in physical size. Small wire wound
resistors g watt. 1 or 2 watl may be color coded but the first
band will be double width,




ASSEMBLY AND OPERATION OF THE
HEATHKIT GRID DIP METER

MODEL GD-1B

HEATHKIF-SERVICE
W. Trachsel HBORNQ
POy Bux 1159
CH-4502 Solothurn # Switzerland
FredNIZA238K B4

SPECIFICATIONS

Freguency Range.. . . 0o e 2 to 250 moe using five colls.  Additioaal coils
available, extending frequency to 350 ke

Meter Movement, .o i iee i 530 microampere

Power Requirements. . ... ... . .. ..., 137 volt, 5 watts, 50/60 cycle

Powsr Supply. oo i Trans{ormer operated selenium rectifier

PHmensions. ... o e T long x 2 172 wide x 3 174 deep

Shipping Welghto .. oo o o oo o o, 4 s,

Net Welght. o e e e % lbs

11727709
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ASSEMBLY AND USE OF THE HEATHKIT MODEL GD-113 GRID DIP METER

The Heathkit Grid Dip Meter model GD-1B is a 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 [requency radio and lelevision equipmentl. Being basically a
variable high frequency oscillator, it cam be used as a signal generator or marker generator.
As a grid dip meter, it can be used to determine the resonant frequency of luned circuits or the
resonant frequency of individual parts, such as coils or condensers. Because it wilt indicate
the resonant {requency of a circuit, meihods are cutlined for using this information o determine
unknown values of induclance, capacily, or Q. When used as a diode detector, it checks the
freguency of other high frequeacy RF sources (providing the RF eénerpgy is at least 500,000 mi-
crovolts). Switched o an oscillating detector, used in conjunction with a pair of headphones, it
i8 even more sensilive for checking the frequency of other osciilators.,

To begin construction turn e the section entitled, "Step-By-Step Construction” starting us Page
8,

OPERATION OF THE GRID DIP METER

A good understanding of the operuation of the grid dip meter will aid materiaily in Lhe proper use
of the insirument.

The grid dip meler is a high frequency oscillater operating in the range from 2 mc to over 250
me.  Useful range may be extended down to 350 ke with additional coil set #341-A, A micro-
ammeter is inserted in the grid circuit of the osciliator tube, Whenever the oseiliator i1s cou-
pled to a load or resonant frequency, a noticeable reduction in grid current lukes place. This
reduction in grid current is termed the “grid dip.

The most common load which will absorh erergy from the ogcillator is a resonant circuit luned
o the same frequency as the oscillator. The grid dip melercan be changed to a wave meter iy
selting the boltom swilch to the "'divde’” position. When used as 3 wave meler, Lhe tube acts as
a divde delector. As the instrument is tuned to the frequency of nearby HF sources, the diode
current readisg on the meler will increase. {The sensitivity control must be advanced to max-
imum, initiaily.} Thus the GD-1B can be used to determine the frequency of other nscillating
circuits providing there is sulficient RF energy within the oscillalor circuil under testi,

Plugging a pair ol headphones into Lthe phone jack asd selting the DIODE-OSC, swilch 10 O8CIL-
LATOR position, converts the GD-1B {o an oscillating detector.  This arrangement can also be
used 1o determine the {requency of other uscillating curreats, As the GD-1B is tuned to the
irequency of another nearby RF source, a whistle orbeal nole is heard in the phones. Whenthe
GD-1D is adjusted lo the lowest beal note (zerobealt), the [requency readon the dial scale is the
same as the frequency of the other cscillaling circuit. (At high frequencies, oaly a "click™ will
be heard,)

TUSING THE GRID IHP METER

‘The basic use of the Grid Dip Meter is the coupling of the instrument tn the tes! circuil, It is
possibie Lo couple the test circuit either inductively or capacitively, Inductive coupling is usu-
ally most convenient, Capacily coupling is necessary in sume instances, such as in the case of
coaxial lines where shielding complicates the situation. For the maost accurate reading the
coupling between the grid dip meter and the test circuit should be as loose as possibie (wide
gpacing between the two units), while yet being able 1o obtain a readable dip.

The relative Q ol a circuit can be quicklydetermined by noting the sharpness ol the dip. A broad
dip is indicative of a low @ circuit. Assembling a {ew different resonant circuits and deter-
mining their resonant frequency will [amiliarize the puilder with the operation of the grid dip
meter. '

It will be found that as the dial is rofuted from one end of the band to the other, that lhe mater
reading also changes, I the sensitivity control is set for a mid-scale meter reading when the
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dial is at approximately the middle of the band, the adjustment will probably be sufficient for
any frequency setting within the band.
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DETERMINING AN UNKNOWN CAPACITY

Unknown values of capacity between 70 and 2,000 puf can readily be measured with the grid dip
meter, The uaknown condenser should be placed parallel with the 14-37 me cuil, designaled as
ceil C on Page 19 of this manval, the coil thus [orming a paraliel circuit,

Depending upon the suspected value of the unknown cundenscer {see graph on Page 5), the 2-5 ur
3-14 me coil, designated as A or I3, should be piugged intothe instrumeatl. Sel the DIODE-OSC.
swilch to OSCILLATOR position. Couple gquite closely the coil of the parallel resonant cirewit
conlaining the unknewn condenser and tune the GD-iB through the Irequency range, When the
diphas been detected, reduce the coupling sothat the dip shows up overa very narrow frequency
band. Al maximum dip, read the [requency indicated on the dial and from the graph, read the
value of the unknown condenser. A glance at the graph will reveal that condensers under 65 g
are not covered. To determine values in this range, an extra capacltor of ahout 100 uuf should
be used. I il is not a precision capacitor, ils value can be delermined by the method outlined
above. Once its value is known, it should Le connected in paralle]l with the unknown condenser
and the 14-37 me coil "C™,  Using this method, the tolal capacity of this test circuil is deler.
mined. The value of the unknown condenser is the difference between the total capacity in the
test circui! and the value of the known added condenser.
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When measuring an snknown capacily, certain errors musl be considered. Among these are
capacity in the coil, capacity caused by nearby metallic objects, and shift of resonate frequency
by inductance within the capacitor. For most applicalions these mav be neglected.

KNOWN QR KNOWN OR
UNKNOWN UNRROWN
con CONDENSER

GD-iB

b ___,/\__\\/__\
' .
s i
DETEAMINING UNKNCWN CAF:ACITY
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 condenser may be determined as outlined above and
used in this test.) Connect the capacitoracross the inductor forming a parallel resonant circuil,
Loosely couple the Grid Dip Meler {o {his circuil and determine s resonant {requency. Using
the value of the capacitor and the resonant frequency, the inductance of the coilcanbe computed
as [ollows:

1
349.481°C
The inductance can also be found by referring tv a reactance chart such as Is found in many
radio handbooks. As when measuring capacities, certaln errors {usuaily negligible) affect the
resuits.

DETERMINING THE Q OF A TUNED CIRCUIT

The @ of & tuned circedt may e measured using the Grid Dip Meter and a vacuum tube voll-
meter. Connect the VTVM across the tuned circuit. Loosely coupie the Grid Dip Meler to the
tuned circuit and adjust {he output [requency wntil 2 maximum reading on the VTVM is obtained,
Slighily adjusting the coupling will permit setting the VTVM reading to a convenicnt value. (Once
sel, do nol change the coupling, ) Note the [requency of the fGirid Dip Meter, [.). Relune the
Grid Dip Meter until the VTVM reads 70.7% of the peak value, Nute this [requency ([1) and re-
tune the Grid Dip Mcter is the other direction until the VTVM again reads 70.7% of peak value .
Note this {requency “2)‘ The  of the circuit is then calculated as [ollows:

.
af

where af equals the dilference belween {1 and fy.
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Measuring "0" of o tuned circuif.

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 [F THE METER OR COIL SHOULD TOUCH A HIGH VOLT-
AGE CIRCUIT.

PRETUNING A TRANSMITTER
The GD-1B provides an excelleal means of preadjusting a lransmitier prior to applying voltage.
Each of the various tuning circuits throughout the transmitter can be set to its approximate op-
erating frequency. Thus, when the power is applied, only a slight adjustment 15 needed to finish
the job,
NEUTRALIZATION

The grid dip meler is very uselul when newtralizing a transmitter. Sel the bottom switch tothe
DIODE positicn so that the instrument can be used as a tured detector. Remove the plate volt-
age {{ilament should be on} {rom the stage of the (ransmitter to be neulralized and apply power
to the driver stage. @

Using the GD-1B as a detector, couple its coll 1o the outpul of 1he stage being adjusted. Adjust
the GD-1B for maximum meter indicalion and then adjust the neutralizing control for a minimum
meter reading. It will probabiy be necessary to readjust the output circuit to proper frequency
and then repeat the neutralizing adjustment. As the neutralization is being accomplished, it
may be necessary to couple the GD-113 more ciosely to the outpul circuit,

Another method is to coupie the grid dip meter io the input of the stage Lo be neutpalized and
adjust to the maximum dip. (All plale vollages in the transmitter should be turned off.) Set the
neutralizing conlrel so that no defiection of the GI-iB meter 15 sees when the oulpuwt circuil of
the stage is rolated through the operating frequency.

LOCATING PARASITIC OSCILLATIONS
Parasitic osciliations are easily located by applying power 1o the transmitier and checking the
various stages for oscillations other than lhose intended. (lse the grid dip meler as an oscii-

faling delector.} Once the frequency of the parasitic oscillation is kaown, the power to the Lrans-
mitter may be turned off and the unwanted resonant eircuits located. (Using the GD-1B as a grid
dip meter, check circuit wiring, chokes, etc. for unwanted rescnant frequencies. )
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ANTENNA ADJUSTMENTS
The Grid Dip Meter provides a1 means of adjusting antennas without creating interference. Loose
coupling is usually sulficient allhough the proper fype should be used, that is, capacity coupling
to a vollage maximum poinl or induclive coupting o currenl maximam,

When Lhe GD-118 is coupled lolhe end of an antenss, a sbightl change takes place in its "effective”
fength. This change may be upto approximalely 35 with the resopanl frequency appearing lower
than is actually the case. There is no change when the meter is coupled o the middle parl ol
the anteana. Proper malehing of open wire lines fo the aplenna can be determined by using the
GD-1B in the DIODE position as a detector of the slanding waves presenl on the line.  Arrange
to hold the coupbing of the GD-18 Lo the line cunstant (by holding o small piece of msulator he-
{ween Lhe coil and the Jine, for cxamiple) and move the meler along the line,  Hf the meler indi-
cation varies considerably, standing wuves are present. When the line s properely matehed, no
slanding waves can he detected. Power must be [ed to the [eed lines by the transmitler or olher
RF suurce.

The check for propee matelung of o coaxial line & teting the amount of power delivered fo the
antennia,  The GD-11 iy used as o Held strenglh moeter {set i DIORE pesilion and placed near
the suilenna where Lhe change v oulpul can be soted). Proper watehing is desoted by maximum
aulput Trom the anlennm,

STEP-BY-STEP CONSTRUCTION

Begin by checking the parts against the parts lisl. B this way, you will become [amiliar with
the various parts and also you will avoid throwing away any small parts with the packing.

Should inspeclicn revedl Lhe necessily for replacement of a compuenent, write tothe Healh Com-
pany immediately.  The following inlormation showld be supphed in all cases:

A. Cilearly idenlify the parl in question by ssing the part number and deseription Jound in the
manuat parts lst.

B. ldentily Lhe Lype and model sumber of the kil in which it is used,

. Mention the vrder numbuer and date of kit purchasge.

D. Describe the nature of defect or reason fur requesling replacement,

The Healh Company will promplly supply e necessary replacement. Please do nol return the
defective componesit until speelically requested o dis s0, Do onol widerany civcamstances dis-
mantlc the compunent in questios as this will void the guarantee, 3 Wbes aee to be replaced
please pack them carciully Lo prevenl breakige in shipmeat as broken tubes are not eligible lor
replacement,

STEP-DBY-STEP ASBSEMBLY

Before slarting actwil mechanickl and electrical assembly, study all piclorials, as parts place-
mienl and lead dress are exlremely important in high [requency equipment such as the grid dip
meter. H all wires and compuonesls are placed exactly as pictured, no difliculty should be en-
countered upon completion of the instrument.

MOUNTING OF PARTS ON BOTTOM PLATE
{ ) Mount a 2-Tug terminal strip i loeation A with o 6-32 screw, lockwasher sl s,
{ ) Mount the recilifer in location B, First, place a 6-32 nul ow 1he mounling stud, screwon
al) the way finger-tight. Place a ¥6 lockwasher over the stud nexl to the hole in location B.

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

{ ) Mount the 1-lug #ighl hand terminal sirip ia location ], Pusition exaclly as shown in Pic-
toriai .

{Note the color coding of the power translormesr leads. ‘The trinsformer should be mounted so
ihat the red leads are nearest lecation A, Be sure the transformer is aof mounted backwards.
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) Stide & 6-32 screw Lhrough hole in
location C1.  Slip the transformer
mounting flange over lhe scrow.

slide on a solder lug and fasten with — FCTFIER
a 6-32 nut, D
} Slide a 6-32screw throughthe hole HLUG

in location C2. Pass the screw TERMINAL

through the transformer mounting RED M|

flange, stide on a lockwasher and LEADSNL Y. | YELLOW
] . LEADS

fasten with a nut. &

—

In focation D, {asten anple hracket
to the chassis by means of a 6-32
screw, solder lug positioned axs
shewn in Pictorial 1, and [asten
willi & nut.

——

En location E, slide a 8-32 screw
through the hole inthe bottom plate,
Pass it throughthe hole inthe angle

bracket, slide a i-lug terminal + Sggiﬁﬂ
siripoverthe screw and faslen with WiDES @
a lockwasher and nut SPACING -

‘ ) ]

—

In lecation M, lemporarily mount
the sensitivity control (with ON-
OFF swiich on the back) using a
control nut. See Pictorial 3 for
proper placement of the lugs.,

Mount the DIODE-OSC. swilch in TUNING
location F by means of two 6-32 CONDENSER
s crews, lockwashers and nuts.
Pictorial 1 shows proper position
of the switch, Be surc mounting is
not reversed. Pictorial 1 shows
the mounting ol this switch.

Place the tube socket, face down, COIL SOCKET-
on a table in front of you with the
wides! spacing toward you. Locate
pins G and 7. These pins must be
entirely removed Irom the lube
sackel hase.

PICTORIAL 1
MOUNTING OF PARTS ON
BOTTOM PLATE

—

Upon locating pins 6 and 7, use a pair of side cutters toclip the selder lups 6 and 7 as close
to the socket base s possibie. Iasert the sharpened end of a pencil into the hole of the lug
to be clipped. A slight pressure on the pencil will maxe it easier to clip the lug.  After
clipping the solder lug as described, use a small screwdriver to press the remainder ol
the sockel pia lhrough the top of the be sockel, For greatest accurscy at kigh [requency,
it is imperative thal the tube socket pins 6 and 7 be removed in the manner described.

Mount the small solder lup and the lube socket on the tube mounting bracket by means vl the
3-48 screws, lockwashers and nuts, See Figures I and 2. Make certain that the widest
spacing between pin holes is as shown in Pictorial 1.

) Bend the small solder lug as shown in Figure 1.
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{ } Fasten the tube mounting bracket te the angel bracke! by means of 6-32 screws, lockwash-
ers and nuts. The 1-iug and ground terminal strip must be meunied behind the tube socket
bracket. The terminal strip ts mounted upon the screw protruding through the uppermost
angle brackel hole. The pround fug must be facing toward the top as pictured in Pictoriai

3.
TUBE SOCKET  REMOVE PINS 647
it BOTTOM VIEW  [XO% SOCKET
Do ns OTE THAT TOS OF
o R R NSTALLATION
Tl W BAALKEY.
/el
wICEST h Figure 2
SPALING
WIDEST
SPACING
Figure 1

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.

{Note that there are two sets of stator terminal lugs on the tuning coadenser. Two of these are
eut off and two are left on. Therelore, 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 brackels which are riveted to the condenser [rame.

Solder the two outside coil socket lugs Lo the nearby stator contact as shown in Figure 3.

—

Using a shorl 6-32 screw and selder lug,
place the solder lug loward the top of the
variable condenser, or in other words, near-
est the coil sockel between the plates of the
condenser. A convenient sclf-tapped hole
will be found in Lhis position.

-

TUT BPP Gat 3%atoe LG9 ivoem T

Mount the coil socket on lhe tuning conden-
ser [rame as shown in Figure 3. Use two
6-32 flat head screws.

-

{ ) Place a length of bare wire between solder
lug and unused coil sucket prong {S).

{ } Moun! another selder lug or the tuning con-
denser frame as shown in Figure 3. Use a & R
short 6-32 screw.

Figure 3

{ ) Bend the remaining iwo stator lugs as shown

in Figure 4, side view.

{ 3} Mount a disc condenser on eich 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 short screws. Use 2 #6 lock-
washer belween the screw head and botton plate of these three screws.

(The 3-prong coil sockel supplicd with the GD-18 is designed for use with the accessory 341-A

Cuoil Kit.}
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BEND BACK STATOR TEAMINAL LUGS
AS SHOWN HERE, MDUNT EACH DISC
CONDENSER WITH A 3-4B8 SCREW AND NUT.

Fig. 4

SIDE VIEW

NOTE: ALL GUARANTEES ARE VOIDED AND WE WILL NOT REPAIR OR SERVICE
INSTRUMENTS IN WHICH ACID CORE SOLDER OR PASTE FLUXES HAVE BEEN
USED. WHEN IN DOUBT ABOUT SOLDER, IT IS RECOMMENDED THAT A NEW
ROLL PLAINLY MARKED "ROSIN CORE SOLDER" BE PURCHASED.

Il is helpful to place the large pictorial diagrams on the wallabove your work space sathat Lhey
may be readily referred to.

In some cages, more than one conneciion is made tu the same terminal or sulder point. This
condition is designated by the abbreviation (NS), meaning that the connection should not be sol-
dered until olher 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 (5).

Unless otherwise indicated, all wire used is insulaled. Be sure lo use insulated sleeving when
calied for, »

The leads on components such as translormers, resistors and condensers are Irequently longer
{than necessary. When wiring lhese parts into the circuit, ihe leads should be cul ta the proper
length, This will result in a neater looking instrument, and in most instances proper OPERA -
TION is IMPOSSIBLE will fong, untrimmed leads in critical parts of the eircuit.

WIRING
{ ) Connecl one black lead of the power transformer to AZ (NS),

{ ) Connect the other black lead o either lug of the OFF-ON switch located 1o the rear of the
sensitivity control (5}.

{ ) Connect vne red lead ol the power transformer 1o F2 (S). Run this lead along the edpe of
the bollom plale, making sure it is pressed firmly against the botlom plate.

(3 Run a length of hook-up wire [rom F1(8) Lo solder bap C1(NS), Runthis lead alonglhe adge
of the boitom plate.

( } Connect ihe olher red lead to B2 {S).

Pape 1



BARE WIRE
TORETLR = T
J 1LUG
YELLOwW e TEAMINAL
DK - Mo 22 ]
) b Lus  SENSITIVITY
3 GHOUND LU LONTROL I - z YELLOW

OF ONE LU AKG
GROUHD TERMINAL

2

10 BN 4 OF
TUBE SOCKET

PICTORIAL 2

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

Whon soldering lo mininture lube sockel terminals, use care toprevent solder from [lowing inlo
the socket pin holes, This could prevent msertion of Lhetube pins and cause possible damage to

Lhee tube.

{ ) Comnectl the ulher yellow lead t seider fug C3 (NS),

NOTE: There will be severul wires connected to selder lug Ci. Use care to keep all connee-
tions neat. The purpose of using a4 central ground point is o eliminate oscillation and [eedback

in high [requency instrumenls.

() Run a wire from AT {NS} to the lug on lhe QFF-ON swilch {on the badék of the sensitivity
contrat) which does not have a black transiormer lead connected Lo it (S},

Slide a rubber grommet over the line cord.

s

Split and knet the line cord s shown. Connect ene lead of the cord o A2 (8). The koot
provides stridn relicl, should Lhe cord be accidentally jerked.

—

Comevt the other lead of the line cord to AL (8).
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() Connect a 1000 O witl resistor (browa-black-red) between BL(NS) and the righl hand
1-lup terminal strip located directly Lehind the reclifier {NS).

() Conaect one positive lead [marked » or Upositive”) of 1he dual 20 yld condenser to Bl {8).
{Use sleeving, )

[} Coennect the ether posilive lead of the dual 20 014 condenser 1o Lhe righl haowd terminal strip
jucated directly to the rear of the reclifier {NS), (Use sleeving.}

{ ) The nepative lead of the dual 20 ufd condenser connecls to solder lug CLINS). (Use sleev-
ing.}

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

[} Remove the sensitivity control from the angle bracket. Leave the wires to the OFF-ON
switch connected,

To facilitate wiring, several connections are madae to this contrel befere final mounting.

{ )} Cul a length of hook-up wire to 1 1/2", Sirip both ends and connect one end to M3 on the
sensitivity control (3).

{ ) Locate a 1000 G resistor {brown-black-red;. Cut each lead to 17 in length. Slip a4 3747
piece of insulated sleeving over each of the leads.

{ ) Connect one end of the resistor 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 iead. Now attach one lead of this resistor to Mi (8).

This completes the wiring shown in Picteriat 2.

CUT OFF THIS SMALL TONGUE
AT THE END OF THE CONDENSER

LEAD. f\

T '

Figure 6

Figure 9 page 13
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PICTONRIAL 2

DISC CONDENSER CONNECTIONS

IMPORTANT: The connections described in the following steps are extremely critical, since
they have a direct bearing on the calibration of the instrumeni.

{

¢

} Quscrving Figures 5 and 6, lowsen the nut holding the disc condenser onthe siator lug near-
est the slide swileh so that the condenser is just loose enough to be rotated.

) Cut off the small tongue at the end of the disc condenser lead.
} Now rotate the dise condenser and at the same time bend the slator lug so that the end of

the condenser lead touches pin I of sockel H as near as possible to the body of the socket
Tighten screw on stator lug,

) Bend pin [ down againsl the condenser lead, being careful that the pin socket lug and lead
from the disc condenser do nol teuch the metal part of the tube socket [NS).

) In a like manner, prepare the tube socket pin and the olher disc 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 tube sockel,  Line up the hele in Lhe {ube
anckel pin with the hote in the Tiat disc coadenser lead.

) Flow solder over the screw head, condenser lug and disc condenser plate as shown in Fig.

ure 8. Use a minimum of scelder to prevent possible short circuit,
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PREPARATION OF TUNING DHUM

TAPE OVER DRUM RIM
ARD BACK OF FREQUENLY
DIAL SCALE

Figure 3

Figure 7

{ ) Assemble the frequency dial scale and tuning drum 5o that the calibration markings are
visible through the f{ace of the drum. Fasten the dial scale te the drum with {uur pieces of
adhesive-backed material from the label set. The adhesive strips should cover a pourtion
of the drum rim and the paper scale. Blankextra dial plates have been printed on the large
drowings. These are {or the kit builder who wishes 1o calibrude the instrument fumsel!
Detatls are given under "Calibralion, " (See Figure 7.}

Starl a 6-32 sel screw in the hub of the tuning drum. Place the drum on the tuning conden -
ser shaft and tighteas the set screw just enough to hold the deum on the shafl. See Figure

-~
—

Remove the meter {rom its box and install in the control panel being sure it is property
oriented, t.e., bottom of meter nearest edge of control panel. Use the hardware supptied
with the meter for mounting. Loosen the two meter terminal nuts and sel he solder fugs
at right angles to their original location.

n

Place the {ront panel against the angle bracket and line up the hules for the phone jack and
sensitivily control.

.

Mount the sensitivity control inlocationM, See Figure & f{ordetails of hardware asscmibly.
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 it
off or bend il vver.

—
—r

Mouat the phone jack (see Figure 9 and Pictorial 3) in location L. Keep all lugs aricnted
exactly as indicated.

{ ) Attach the free end of the I 1/27 lead from M3 10 the ground lug of the 1-lug and groumd
{erminal strip {NS}.

{ ) Attach the free end of the 47 KQ registor (yellow-violet-orange) 10 lerminal strip E2 (NS).

{ ) Attach the {ree eud of the 1 K resigtor (brown-black-red) 1o lug L2 (N8} on Lhe phone jack.
Be sure to use the previously prepaged insulated sieeving.

{ J Cut the leads of one of the 1000
wui ceramic condensers (bear~
ing the coior code black-red-
black-browndots)to 1/2* length

Figure 9 i
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(
(

) This condenser is attached between lug L3 (NS) and the ground lug of the 1-lug and ground
terminal strip {NS}. See Piciorials 2 and 3.

} Run a length of hook-up wire between lug L2 (S) and lug N1 {S) on the meter.

} Run a length of hook-up wire between terminal L3 (S} located on the phone jack and the in-
sulated terminai on the 1-lug and ground terminai strip (N§).

e

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

Select one of the 6800 £ reststors {blue-gray.red) and cut one wire 1o a length of 1/4" (rom
the body of the resistor. The other lead from this resistor is cut to a length of approxi-
mately 1*.

e

——

Prepare a length of insulaled sleeving 3/4" long.

—

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 ciose as physically possible {0 the tube socket pin (8).
(Bee DPictorial 3.) Use care whes making this connection so that excessive heal will aut be
conducted o the resistor.

—

Slip the previously prepared insulated sleeving over the other lead of this resistar. This
lead may now be placed in terminal E2 {S).

Select one of the 1000 uul ceramic condensers and place hetween lug EI(5) located on the
L.lug terminal sfrip, and the ground lug located adjacent to E1 (S).

—

Seiect the other 6800 £ resistor{biue-gray-red) and clip one lead to a length of 1/4". Pre-
pare a length of insulated sleeving 3/4™ fong.

—

Place the short lead of this resistor through the slot in the tube socket pin 2 (8} in exactly
the same manner as described for pin i. 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 al a right angle so it wiil fall inlo {he insulated terminal of the i-
lug and ground terminal steip (8).

—

Using the third and last 1000 uuf ceramic condenser, clip une lead to a tength of 1/4".
This lead is now placed through tube sockel pin 4 (S} Dress the body of the condenser cn
top or near the two previously installed 6800 2 resistors.

—

Cut a leagth of insulated sleeving to fit over the untrimmed lead of the 1000 puf condenser.
Place the free end to the ground lug of the 1-lug and ground terminal strip {S).

Select the 100 0 resistor (brown-black-brown) and place between pin 5 and pin 3 of lube
socket H (NS). The leads of this resistor shouid be just long enough to allow clearance of
pin 4.

—

The 33 wuf ceramic condenser {bearing the color code orange-orange-black-white), some
are marked "33", is now installed between pin 5 (8) and pin 3 (NS} of {ube socket H.

—

Using a short length of bare wire, att.ach one end 1o pin 3(8) of sockel H. Wrap one turn of
this same wire around (he narrow solder lug forated on jhe tube socket angle Dracket {S).
The other end of this bare wire is drawn through the soider Jug located on the tuning con-
denser [rame (50, This solder lug must be bent Hal belore completing conanection.

—
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( } Connect the frev end of Lhe bare wirve from solder lug €3 to the positive lerminal on the
meter (S

IMPORTANT NOTICE
A MINIATURE TUBE CAN EASILY BE DAMAGED WHEN PLUGGING IT INTO ITS
SOCKET. USE EXTREME CARE WHEN INSTALLING THE GAF4 O 5T4 TUBE. WE
DO NOT GUARANTEE OR REPLACE MINIATURE TUBES BROKEN DURING INSTAL-
LATION.

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

The instrument is now ready to calibrite. See instructioms {or this procedure below, Once the
calibration is completed, the final steps nl assembly should be performed,

SPECIAL NOTE: When the instrumentl is first turned on {set tn OSC. posilicn) the meter will
indicate below zero, Upon warming up, Lhe meter will read correctly.  This faet is mentioned
because the builder might conclude that the meter is connected backwards when he first turns
the instrument on and sees the meter reading below zero.

ACCURACY
It should be remembered that Lhe grid dip meter is neither designed nor intended to be used for
appiicalions requiring a high degree of accuracy, The grid dip meter is not in the same class as
accurate signalgenerators, many of which canbe used as secondary frequéncy slandards. Cal-
ibration errors up to 5% can be expected. However, excepl for the specialized uses involving
high accuracy, this instrument is invaluable in applications such as cutlined in the manual as
well as olhers oo aumerous 1o mention,

One factor concerning the accuracy of the highest band (100-250 mc) must be considered. At
high [requencies such as these, the actual wiring of the kit comes into the picture, Such Lhings
as proper placement of compunents, carrect lead dress, short lead lengths, guod solder con-
nections, etc. are all important., The manual shows how the kit should be consiructed for best
resulls, bul the acluat mechanics of construction are beyond 1he cnntrol of the Healh € rogany
Therefore, if the high band frequency seems greatly dilferent from that of the sii Cnde
check the actual construclion of the kit for proper wiring and parts localion as outhined o the
pictorials and step-by-step instructions.

@

CALIBRATION
The Grid Dip Meter is provided with a ready-calibrated dial. This dial will be suificlently ac-
curate for most applications. I no means of checking frequency is available, the dizt may be
sel s0 that the calibration end markings coincide with the line (on the window} when the tuning
condenser is completely meshed.

A more accurale adjustment of the ready-calibrated dial is possible f 4 shorl wave receiver or
high frequency signal peneralor is available.

USING A RECEIVER: If the frequency seltings on the receiver are known Lo be acrcurate, i is
oaly necessary ta tunc in the Grid Dip Meler (sel 1o OSC. position) on the receiver and set the
GD-1B dial to the same [requency reading as the receiver dial.

If the dialcalibratioas on the receiver are not accurate, tune the receiver Lo some stalion whose

[requency is known (WWV [or example) and then lune the Grid Dip Meter lothis sume frequency
{(set in OSC. position). Adjust the tuning dial on the GD-1B to read this same frequency.
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COMPLETE CALIBHATION OF THE GD-1B

Extira dial plates have been prepared f{or the builder whu has the equipment avaitable {0 ¢om-
pletely calibrate his own instrument. In deing s0, differences in wiring lechnique and position-
ing which will shiit {requency settings slightly canbe corrected. The dial window musl {irst be
removed from the front panel, The blank dial plate may be Lemporarily fastened to the cutside
of the tuning drum while making the calibration marks. After the calibration is compleled, the
dial plate should be {astened under the tuning dial for protection, If the GD-1B is calibrated
with a receiver (the receiver should be accurately calibrated), [irsi set the receiver to the fre-
quency and then adjust the GD-1B (used as an oscillater} to the same [requency and mark the
dial. Repeat the procedure {or each frequency mark desired.

If the GD-1B is calibrated with a signalgencralor, {irsl set the signal geseralor tothe [requency
and then adjust the GD-1B (used as a dicde detecior) to the same [requency, and Lthen mark the
dial. Repeat for each frequency poiat. After hand calibration has been completed, replace the
dial window, using rubber cement. o o
FNSTALL FLET
AL A
{ } Instail the four rubber [eet in the bottom panel. Figure 10 s ’
Figure 10 shows the delail. ’ “"—__—'—:a_u

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

{ ) Fit the [ront panel to the cabinet assembly by sliding the f[langes inside the panel rim .
Make sure that the dimple in the end of the panel rim mates with the hole in the cabinet
Tlange. {Be sure that the knot in the line cord is inside the cabinet. The grommetl which
is on the line cord should then be slipped into the large § noteh, }

{ } The assembly may now be completed by adding the back panel tothe cabinet and securing it
with lwo 46 sheet metal screws.

{ } Check the clearances between the iuning drum and cabinet. See that the drum operates
without binding or rubbing. If necessary, adjust the position of the drum on Lhe tuning con-
denser shaft. Be careful not to disturb the calibration during this adjustment.

This completes the construction of the instrument.

IN CASE OF DIFFICULTY

1. Recheck the wiring very carefully. Tracing the leads on the piclorial wiring diagrams in
colored pencil as they are checked in the instrument will prevent vverlooking some con-
nections,

2. Compare tube socket voitages with those shown un Lhe schemalic diagram, Readings given

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

Test tube to be certain it is vperating properly.

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

measured at the various sucket connections, {See "Service” information. )

TROUBLE SHOOTING

METER FAILS TO MOVE UPSCALE: Check position of DIODE-QOSC. switch, Check solder
joints between coil socket and variable condenser lugs. Re-heat solder previously applied to
disc condensers. Examine connectiens on pins 1 and 2 of tube socket H lor possible ground.

-

CALIBRATION NOT LINEAR: Shorten all leads, Be sure that two 6800 O resistors are cou-
pled close to pins 1 and 2 of the tube sucke! H. Remove excessive solder from ali corneclions.
Check value of all resistors in ¢ircult, these resistors should remain within £10% tolerance of
their indicated value. Examine the variable condenser fur possible warped plates.

NO METER INDICATION WHEN IN DIODE POSITION: Insulficient source of RF signal: The
average RF signal generator, radio receiver, or television set will give liltle or no indication
when the GD-1B is in DIODE position.

Paye 18



D E
37-100 100 ~250

IDENTIFYING CHARACTERISTICS OF COILS

COILS MAY BE SUPPLIED WITH EITHER TWO OR THREE MOUNTING PRONGS.
THE ELECTRICAL CHARACTERISTICS WILL REMAIN UNC HANGED.

Paye 13



i

OPERATION OF FHE SENSITIVITY CONTROL VERY CHITHCAL: This indicalion is nermal,
due to the extremely high "Q" cireuit, and sensitivity of the insfrument,

METER FALLS BELOW ZERO: This is normal during warm-up perciod, or when the el is
removed while the instrument is in operation.  Advance seasitivily contend to maxinum during
warm-up,

REPLACEMENTS

Materiat supplicd with Heathkits has been carefuliy selected to meet design requirements and
ordinarily will fulfill ids function without difficulty. Qcrasionally improper instrument opera-
tion can be traced lo a [aulfy tube or comporent. Should inspection reveal the necessity for re-
placemenr, write to Lhe Heath Company and supply ail of the following iuformaton:

A, Thoroughly sweslily the part in gueslion by using the part number and deseription found in
the manual parts list.

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

Menlion the order number and dale of purchase,

. Describe lhe nature of delect or reason for requesting reptacoment,

cow

The Heath Cempany will promptly supply the necessary replacement.  Please do ant returs the
original component until specifically requested to do sn. Do not dismantic the compouenl in
question as this will void the guarantee. I tubes are to be returaed, pack them carefulty tn
prevent breakage in shipment as broken tubes are not eligibie for replacement.  This reptace-
ment policy does not cover the frec replacement of parts that may have been hroken or damaped
through carelessress on the part of the kit builder,

SERVICE

I, after applying the information contained in this manual and your best efforls on the unil, you
are slili unable fo obtain proper performance [romthe Instrument, it is suggested that you take
advantage of Lhe techaical facilities which the Heath Company makes availabie o its cuslomers,

The Technical Consullalion Department is maintained for the purpose of providing Heath cus-
tomers witha personalized fechmical consultation service; this service is availalile to you with-
out charge. The fechnical consultants are lhoroughly familiar with all delails of the [nstrument
and can usually localize the trouble from a suitable description of the dilficully encounlercd, 1L
is, of course, necessary that you provide full and complete information concerning yeuor proh-
lem whea writing tothe Technical Congultatinn Department {or assistance. For instance, clearly
ideatify the kil involved, giving the purchase date and, if possibie, the invoice aumber; describe
in detail the didficulty (hal you huve crncountered; state whal you have attempted to do to rectifly
the Lrouble, whal resulls have been achieved, and include any informadion or ¢lues thal you leel
could pasaibly be of value Lo the consullant wha kaodles yeur problem. Failure to provide com-
plete deseriptive details may lead o incorvect assumplions onthe partol the consultant and need-
less deiay in the solulion o your proeblem. Quite frequently, whea the inlormation given the
consuilant is complete, concise and reliable, a diagnosis of the difficulty can be made with con-
fidence and speeiflic instructions given [or its correction.  replacement of a component is
invalved in the correction, the componen! will be shipped o you, subject to the terms and con-
ditions of the Warranty.

The Faclery Service facilitiesare alsoavailable 1o you, in case youare not famitiar enough wilh
electronies to provide our consultants withsuflicient informatios on which (o base a diagnosis of
your difficulty, or in the evenl that you prefer fo have the difficulty corrected in this manner.

Youmay returnthe complete Instrument to the Heath Company for inspection and ne¢essary re-
pairs and adjustments. You will be charveda hixed fes of 3400, plus the price of any additional
parts or materjal required. Weewever (f the Insir s rerurned within the Warrvanty perod,
parts charges will he ghverned by theterms of the Warranty, State the dale nf purchase and give
inveice number, i possible,

Prge 1



Local Service by Authorized Heathkit Dealers isalsoavailable and olteu will De your [astest, mos!t
elficient method of obtaining secvice o your Healbkits, Although vou may find chavpes (o Joeal
service somewhat higher than those listed in Heathkit manuvals {lor faclory servicel, Lhe amount
of increase is usually offscl by the lranspartation charpges you would pay il you elected to return
your kit to the Heath Company.

Heathkil dealers will honor the regular 8¢ day Heathkit Parts Warranty on all kits, whether pur-
chased through a dealer or directly from Heath Company. It will be necessary that you verily
Lhe purchase date of your kit by presenting your copy of the Heath Campany invoice to the author-
ized dealer involved.

Under the conditions specified in the Warraaty, replacement paris are supplied withou! charge;
however, il your local dealer assisls you in locating a defective part (or parts) in your Heath-
kit, ur instails a replacement part for you, he muy charge you for this service.

Heathkits purchased locally and relurned to Heath Company for service must e accompanied by
yaur copy of the daled sales receipt from your authorized Heathkid dealer in erder 1o he eligibie
[ur paris replacement under Lhe terms of the Warranty,

THESE SERVICE POLICIES APPLY ONLY TO COMPLETED INSTRUMENTS CONSTRUCTED
IN ACCORDANCE WITH THE INSTRUCTIONS AS STATED IN THE MANUALS. Inslruments
Ihat are not enlirely completed or instruments that are modified in design wili nol be accepted
for repair. Instruments showing evidesce of acid core solder or paste {luxes will be returned
NOT roepaired.

For information regarding mudifications of Heathkits for special applications, 1t 15 sugpestad
that you reler ta any one or more ol the many pubbications that are available on all phases of
electronics. They can be obtained ator throupgh your local library, as well as at most electronic
outlet stores. Although the Heath Company welcomes all comments and suggestions, il would be
tmpnssible to design, lest, evaluate and assume responsibility for propused circuil changes [or
specilic purposes. Therelore, such medificalions must e made al the discretion of the kit build-
er, according to infarmation whichwill be much more readily avaitable froms some iocal source,

SHIPPING INSTRUCTIONS

Belore reluraing a unit for service, be sure that alkparts are securely mounted.

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

Pack in 4 rugged container, preferably wond, using at least three inches of shredded newspaper
or exceisior on all sides, DO NOT SHIP IN THE ORIGINAL KiT CARTON A5 THIS CARTON I8
NOT CONSIDERED ADEQUATE FOR SAFE SHIPMENT OF THE COMPLETED INSTRUMENT.
Ship by prepaid express if possible. Return shipment will e made by express collect. Note that
a carrier cannot be held iiable fordamage intransit if packing, in HIS OPINION, isinsuffivieat.

All prices are subject to change without notice.  The Heath Company reserves the right to dis.
continue instruments and to change specilications al any time withou! incurming any obligation
10 incorporate new Ieatures in instruments previously sold.
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WARRANTY II

= Fiiva

Ji- Heath Company warranls that for a periedof three imonlhs from Lhe dafe of shipment, ali Heathkit
;}_ parls shall be free of detects in materialg and workmarsiup under normal use and service asd

that i Juiflimend of any breach of surh wareanty, Heath Company shail replace such defeetive
parls upin the retuen of The aame to its {aclory. The furegoing warranty shatl apply ouly e the
ariginal buyer, and is and shall be in lieu of 4il other warranlies, whether express or imptied H
and of all other ohiigalions ar Habiiities on the part of Bealh Company asd in no event shall
Heath Company be lable fur anyanticipated profits, consequentia! damapes, oss ol lime or uther
lusses meurred by Ihe buyer i eomecion with the perchasge, assentbly aroperativnof Healhkits
0T LOmpOnents thereal.  No replacement shall be made ol parts damaged by Lhe buyer in (he
course of kandiing or assembling HeathRit eqeipment,

el Fy

inslruments or parts thereol in which acid core solder or paste lluxes have been used.

HEATH COMPANY
Pz ode s momem s do o dia ot ol oo R e s B e s e s s e n T Iz EL

H
|
!
[
¥
§
< :
4 NOTE: The toregeing warranty is completely vaid and we will not replace, repair or service
r

PARTS LIST

PART PARTS DESCRIPTION PART PARTS DESCRIPTION
No. Per Kit No, Per Kil

Compasition Resislors Hardware [Caont'd. )
1-3 1 100 2 250-8 2 #6 sheet metal screw
1-9 2 1 KR 2509 10 6-32 x 3/8 screw
1-5i 2 6800 & 250-33 i $-32 setscrew
1-25 1 47T KR 250-32 2 6-32 x 3/B flat head serew

252-1 4 3-48 nut
Condensers 2621 12 £-32 nut
20-25 2 90 upf dise 252-7 2 Contral nut
21-7 1 33 uuf ceramic 25310 2 Control washer
21-14 3 1000 uuf ceramic 254-1 18 #6 lockwasher
C-25-80 1 20-20 pfd eiectrolytic 254 -4 2 Control lockwasher
26-10 i Variabie condenser 254.7 2 #3 ckwasher

269-1 4 #6 soider lug
Coutrols-Switches - Sockets 259.8 1 Solder tug
19-15 i 0 K sengitivity control 3501.28 i 6-312 selscrew
60-1 I Slide swilch Miscellaneous
434 -34 I Tube socket 54-17 1 Power transformer
434-40 1 Coil socket 57-13 I fectifier

73-1 I Rubber grommel
Coilg* B9-1 1 Line cord
40-464 1 2-5 mc 261-1 4 Rubber feet
40-468 1 5-14 me 340-2 1 length Bare wire
40-48C 1 14-37 mc 344-1 1 leagth Hook-up wire
40.46D 1 37-100 me 346-1 1 lengih Insulaled steeving
40-M25 1 100-250 me 390-1 1 Label set
. 407-12 1 Meter
Sheet Metal Parts ) 411-44 1 BAF4 (or 6T4) tube
90-19 1 Cabinel Assembly 431-1 1 1-tug terminal strip
160-M33 1 Front panel assembly 431-14 1 1-iug and ground terminal strip
204-M40 1 Tube brackel 431-2 1 2-tug terminal slrip
204-M41 1 Angle lracket 431-15 i I-lug terminal strip (RH)
205-M15 i Botiom piate 436-4 1 Phone jack
Hardware 445-3 1 Cnli.hmunn scale
250.2 4 3.48 x 1/4 screw 223;3 : E“";“fv’ drum

‘g - noh

250-7 5 6-32 % 3/16 serew 388-7 i Coil box
*40-24 or 40-46 595-87 1 Manual
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FREQUENCY

L9 MC

LB MC

17%C F
1.6 MC
1L.35MC b

Lamg |

1.3 MC

1.2Mg

1imMC

I MC

goOKL

BOOKC

TOOKC |, -

SO0 KC

CORRELATION CURVES FOR MODEL Gb- 18
GRID DIP METERS

90O0KC

850 K¢

4 BOOKE

TSOKL

" USE FREQUENCY SCALE AT LEFT. et
-l 1 PIE COIL IN GO-iB.

X 700 KC

650 KC

600 KT

A 550 KC

f USE FREQUENCY SCALE AT RIGHMT,
2 PIE COIL IN GD-IB.

{ S00KC
1 450 KC

1 400KL

350KC

300KC

20 a0 40 50

‘LOGGING® SCALE SETTING FOR AUXILIARY COIL SET 34i-4
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