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HEATHKIT GRID DIP METER
MODEL GD-1A

Specifications
Erequency Range 2 to 250 Mc
using five coils
Dimensions Length 7", Width 24",
Depth 31"
Meter Movement 500 Microampere
Power Supply 117 Volt, 50-60 Cycle

5 Watts, Transformer
Operated



ASSEMBLY AND USE OF THE
HEATHKIT MobeL GD-1A GRID DIP METER

The Heathkit Grid Dip Meter is a very versatile piece of test equipment. It is capable of per-
forming many of the various tests required in the design, adjustment, and operation of high
frequency radio and television equipment. Being basically a variable high frequency oscillator,
it can be used as a signal generator or marker generator. As it is also a grid dip meter, it can
be used to determine the resonant frequency of tuned circuits or the resonant frequency of in-
dividual parts such as coils or condensers. Because it will indicate the resonant frequency of
a circuit, methods are outlined for using this information to determine unknown values of induc-
tance, capacity or Q. When used as a diode detector, it easily checks the frequency of other high
frequency RF sources. Switched to an oscillating detector and used in conjunction with a pair of
headphones, it is an even more sensitive instrument for checking the frequency of other oscil-
lators.

To begin construction turn to the section entitled “Step by Step Construction” in the back of the
manual.

OPERATION OF THE GRID DIP METER

A good understanding of the operation of the Grid Dip Meter will aid materially in the proper
utilization of the instrument. The Grid Dip Meter is a high frequency oscillator operating in the
range from 2 to 250 MC. A microammeter is inserted in the grid circuit of the oscillator
tube. Whenever the oscillator is coupled to a load, a noticeable reduction in grid current takes
place. This reduction in current is termed the Grid Dip.

The most common load which will absorb energy from the oscillator is a resonant circuit tuned
to the same frequency as the oscillator. The Grid Dip Meter can be changed to a wave meter by
setting the bottom switch to the “Diode” position. When used as a wave meter the tube acts as a
diode detector. As the instrument is tuned to the frequency of a nearby RF source, the diode
current reading on the meter will increase. (The sensitivety control must be advanced to max-
imum initially). Thus, the GD-1A can be used to determine the frequency of other oscillating cir-
cuits.

Plugging a pair of headphones into the phone jack and setting the bottom switch to the oscillator
position converts the GD-1A toanoscillating detector. This arrangement can also be used to de-
termine the frequency of other oscillating circuits. As the GD-1A is tuned to the frequency of
another nearby RF source, a whistle or beat note is heard in the phones. When the GD-1A isad-
justed to the lowest beat note (zero-beat), the frequency read on the meter scale is the same as
the frequency of the other oscillating circuit. (At high frequencies only a click will be heard.)

USING THE GRID DIP METER

Basic in the use of the Grid Dip Meter is the coupling of the instrument to the test circuit. It is
possible to couple to the test circuit either inductively or capacitively. Inductive coupling is
usually the most convenient. Capacity coupling is necessary in some instances such as in the
case of co-axial lines where shielding complicates the situation. For the most accurate reading,
the coupling between the Grid Dip Meter and test circuit should be as loose as possible (wide
spacing between units) while yet being able to obtain a readable dip. ’

The relative Q of a circuit can be quickly determined by noting the sharpness of the dip. A broad
dip is indicative of a low Q circuit.
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Assembling a few different resonant circuits and determining their resonant frequency will fam-
iliarize the builder with the operation of the Grid Dip Meter.

It will be found that as the dial is rotated from one end of a band to the other that the meter
reading also changes. If the sensitivity control is set for a mid-scale meter reading when the
dial is at about the middle of the band, the adjustmentwill probably be sufficient for any frequency
setting within the band.

Inductive coupling te o cosl.

Copocity couphng to co-oxigl
lLine.

Inductive coupling 1o 6 sTraight wire.

DETERMINING AN UNKNOWN CAPCITY

Unknown values of capacity between seventy and two thousand MMF can readily be measured
with the Grid Dip Meter. The unknown condenser should be placed in parallel with coil “C” of
the coil set thus forming a parallel resonant circuit.

Depending on the suspected value of the unknown condenser (see graph) coil A or B should be
plugged into the instrument. Set the Diode Oscillator switch to Osc. position. Couple quite
closely to the coil, of the parallel resonant circuit containing the unknown condenser and tune the
GD-1A through the frequency range. When the dip has been detected, it may be helpful to reduce
the coupling in order that the dip shows up over a very narrow frequency band. At maximum
dip, read the frequency 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 sixty-five MMF are not
covered. To determine values in this range, an extra capacitor of about 100 MMF should be
used. If it is not a precision capacitor, its value can be determined by the method outlined a-
bove. Once its value is known, it should be connected in parallel with the unknown condenser and
coil C. Using this method, the total capacity of this test circuit is determined. The value of the
unknown condenser is the.difference between the total capacity in the test circuit and the value
of the known added condenser.
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When measuring an unknowncapacity, certain errors must be considered. Among these are cap-
acity in the coil, capacity caused by nearby metalic objects, and shift of resonate frequency by
inductance within the capacitor. For most applications these may be neglected.

UNKNOWN KNOWN
INDUCTANCE CONDENSER

UNKNOWN
CONDENSER

GD-1A

DETERMINING 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
100MMF. (The capacity of some unknown condenser may be determined as outlined above and
used in this test.) Connect the capacitor across theinductor forming a parallel resonant circuit.
Loosely couple the Grid Dip Meter to this circuit and determine its resonant frequency. Using
the value of the capacitor and the resonant frequency, the inductance of the coil can be com-
puted as follows:

Ix = ___1.__.__
39.48f2C

The inductance can also be found by referring to a reactance chart such as is found in many
radio handbooks. As when measuring capacities, certain errors (usually negligible) effect the
results.

DETERMINING THE Q OF A TUNED CIRCUIT

The Qof a tuned circuit may be measured using the Grid Dip Meter and a Vacuum Tube Volt-
meter. Connect the VTVM across the tuned circuit. Loosely couple the Grid Dip Meter to the
tuned circuit and adjust the output frequency until a maximum reading on the VTVM is obtained.
Slightly adjusting the coupling will permit setting the VTVM reading to aconvenient value. (Once
set do not change the coupling.) Note the frequency of the Grid Dip Meter, (f;). Retune the Grid
Dip Meter until the VTVM reads 70.7% of the peak value. Note this frequency (fl) and detune
the Grid Dip Meter in the other direction until the VTVM again reads 70.7% of peak value. Note
this frequency (fz); The Qof the circuit is then calculated as follows:

f
Q = A_cf_ Where Af equals the difference between
fl and fz.
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Measuring “Q" of a tuned circuit.

CAUTION: BE VERY CAREFUL WHEN USING THE GRID DIP METER NEAR HIGH VOLT-
AGE CIRCUITS. IT IS POSSIBLE FOR THE OPERATOR TO RECEIVE A SEVERE OR DEAD-
LY SHOCK IF THE METER OR COIL SHOULD TOUCH A HIGH VOLTAGE CIRCUIT.

PRETUNING A TRANSMITTER

The GD-1A provides an excellent means of preadjusting a transmitter 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 is needed to finish
the job.

NEUTRALIZATION

The grid dip meter is very useful when neutralizing a transmitter. Set the bottom switch to the
“Diode” position so that the instrument can be used as a tuned detector. Remove the plate vol-
tage (filament should be on) from the stage of the transmitter to be neutralized, and apply power
to the driver stage.

Usingthe GD-1A as a detector, coupleits coil to the output of the stage being adjusted. Adjust the
GD- 1A for maximum meter indicationand then adjust the neutralizing control for a minimum meter
reading. It will probably 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 nec-
essary to couple the GD-1A more closely to the output circuit.

Another method is tocouple the grid dip meter to the input of the stage to be neutralized and ad-
just to the maximum dip. (All plate voltages in the transmitter should be turned off). Set the
neutralizing control so that no deflection of the GD-1A meter is seen when the output circuit of
the stage is rotated through the operating frequency.
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LOCATING PARASITIC OSCILLATIONS

Parasitic oscillations are easily located by applying power to the transmitter and checking the
various stages for oscillations other than those intended. (Use the Grid Dip Meter as an oscil-
lating detector.) Once the frequency of the parasitic oscillation is known, the power to the trans-
mitter may be turned off and the unwanted resonant circuits located, (Using the GD-1A as a grid
dip meter, check circuit wiring, chokes, etc. for unwanted resonant frequencies).

ANTENNA ADJUSTMENTS

The Grid Dip Meter provides a means of adjusting antennas without creating interference. Loose
coupling is usually sufficient although the proper type should be used, that is, capacity coupling
to a voltage maximum point or inductive coupling to a current maximum.

When the GD-1A is coupled to the end of an antenna, a slight change takes placein its “effective”
length. This change may be up to approximately 3% with the resonant frequency appearing lower
than is actually the case. There is no change when the meter is coupled to the middle part of
the antenna. Proper matching of open wire lines to the antenna can be determined by using the
GD-1A in the diode position as a detector of the standing waves present on the line. Arrange to
hold the coupling of the GD-1A to the line constant (by holding a small piece of insulator between
the coil and the line for example,) and move the meter along the line. If the meter indication
varies considerably, standing waves are present. When the line is properly matched, no standing
waves can be detected. Power must be fed to the feed lines by the transmitter or other RF source.

The check for proper matching of a co-axial line is noting the amount of power delivered to the
antenna. The GD-1A is used as a field strength meter (set in diode position and placed near the
antenna where the change in output can be noted.) Proper matching is denoted by maximum out-
put from the antenna.

STEP BY STEP CONSTRUCTION

Begin by checking the parts against the parts list. In this way, youwill become familiar with the
various parts and also you will avoid throwing away any small parts with the packing.

Should inspection reveal the necessity for replacement of a component, write to the Heath Com-
pany immediately. The following information should be supplied in all cases:

(A) Clearly identify the part in question by using the part number and description
found in the manual parts list.

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

(C) Mention the order number and date of kit purchase.

(D) Describe the nature of defect or reason for requesting replacement.

The Heath Company will promptly supply the necessary replacement. Please do not return the
defective component until specifically requested to do so. Do not under any circumstances dis-
mantle the component in question as this will void the guarantee. If tubes are to be replaced,
please pack them carefully to prevent breakage in shipment as broken tubes are not eligible for
replacement.

After the parts have been identified, actual assembly can be started.
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