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ppiy

A PUBLICATION OF THE RCA ELECTRON TUBE DIVISION

r>
RCA

W21YG’s two-part feature article began in the April, 
1958, issue of Ham Tips, which contained a descrip­
tion of the transistorized grid-dip meter designed and 
constructed by the author along with details of its 
construction. If you missed Part I, ask your local 
RCA distributor for a copy.

Part II: Operation and Use
By Clarence A. West, W21YG

RCA Electron Tube Division, Harrison, N. J.

Signal Generator—To check the alignment 
of a receiver, tune the receiver, with AVC on, 
to a frequency at which no signals are present. 
Locate the instrument a few feet from the 
receiver at some convenient point along the 
receiver transmission line and tune to the 
receiver frequency as indicated by an “S” 
meter reading. Because there is no need to 
disconnect the line from the receiver, an ac­
curate alignment check is provided with the

The transistorized grid-dip meter described 
in this article was designed primarily for de­
termining the resonant frequency of tuned 
circuits quickly and with accuracy. To use the 
instrument for this application, estimate the 
approximate resonant frequency of the un­
known tuned circuit and insert a coil having 
suitable frequency range. Switch on the in­
strument, adjust the meter control knob for a 
meter reading of about half-scale, and then 
tightly couple the coil to the unknown tuned 
circuit.

Keep both coils in the same plane for 
maximum coupling. Starting at one end of 
the tuning dial, rotate the dial slowly until a 
pronounced dip in meter reading occurs, then 
back the instrument off and tune through 
resonance again. Use loose coupling for ac­
curate measurements, as indicated by a very 
small dip in meter reading.

Be sure the transmitter plate supply is 
turned off when “dipping” tank circuits in 
transmitters. There is danger of shock if this 
precaution is not observed.

The instrument may be used for many other 
applications including:

W21YG's transistorized grid-dip meter being used to 
measure the frequency of a tuned circuit. (Note instru­
ment carrying case with coil-storage rack. The case is 
made from two plastic cases, such as Allied 86P286, 
fastened together with a small set of hinges. A handle 
and lock complete the case. The coil storage rack is cut 
from a thin sheet of aluminum and riveted or screwed 
into place. Coils and dial window are color coded to 
indicate frequency range of coil in use.)
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Figure 2: Chart for determining unknown values of I and 

C in the range 1 to 100 /ih and 10 to 1000 /x/if using an 
18 /ijUf capacitor and a 1.3 /xh inductance as standards.
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anywhere in the shack and utilized as a visual 
monitor of all transmissions. Use a length of 
wire, as described previously, to serve as an 
rf pickup. A pair of high-impedance head­
phones plugged into the jack can be used for 
monitoring an amplitude-modulated signal.

Neutralizing Indicator — Using the in­
strument as a field-strength meter, couple the 
pickup wire to the plate tank coil of the am­
plifier stage to be neutralized. Plate and 
screen-grid voltages must be off, but full drive 
applied to the input circuit. Tune the plate 
tank circuit to resonance as indicated by max­
imum reading on the field strength meter. Ad­
just the neutralizing capacitor for minimum 
reading. If initial meter reading is loo low, 
increase coupling to the tank by wrapping the 
pickup wire around the tank coil or by form­
ing a single- or several-turn loop and return­
ing the free end of the pickup wire to the in­
strument case or coil pin No. 4. Adjust the 
neutralizing capacitor for minimum rf indi­
cation.

Wavemeter—If it is desired to utilize this 
instrument as a wavemeter, a DPST switch 
should be used in place of the SPST switch 
shown in the circuit diagram in Part I. Wire 
the switch to open both the base circuit al the 
transistor and battery circuit when the switch 
is in the “off” posilion.

To check the output frequency of a Lrans-
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Figure 1: Use of author's grid-dip meter to measure value 
of an unknown capacitor. The standard inductance con­
sists of 15% turns of B&W Miniductor #3003 (’/j-inch 

diameter, 16 TPi) enclosed in an Amphenol coil form 

type 24-5H. Note use of adapter with clip leads for con­
nection to unknown capacitor.

existing antenna system and receiving condi­
tions.

Field Strength Meter—Set the operating 
switch to the “off” position and connecl a 
short length of wire to coil socket pin No. 2. 
No coil is needed I or this application because 
the short length of wire serves as the pickup. 
The instrument can now be used to indicate 
rf voltages up through the VIIF region. In 
this application, only the indicator portion of 
the instrument is utilized.

As an example of its use in loading an rf 
amplifier, couple the instrument loosely to the 
antenna transmission line by means of a short 
length of wire. Keep the instrument and pick­
up wire far enough away from the final ampli­
fier tank to prevent excessive rf pickup from 
the tank itself. Tune and proceed to load the 
amplifier, observing the field strength meter. 
With increased loading, both the field strength 
meter and plate current meter of the amplifier 
will indicate increased readings. For maxi­
mum output, coupling should be increased 
until the field-strength-meter reading reaches 
its peak. With overcoupling, the plate current 
will continue to rise and the field-strength- 
meter reading will drop. Adjust the coupling 
to maintain the highest field-strength reading 
with the lowest plate current reading. Be sure 
to maintain resonance of the amplifier.

Monitor—Because the battery in the instru­
ment is disconnected for field-strength use, 
the instrument may be placed conveniently
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Figure 5: Use of grid-dip meter to test series resonant 
frequency of an rf choke.

Figure 3: Use of grid-dip meter to measure an unknown 
inductance. A standard capacitor of 18 jU/zf is utilized. 
This standard capacitor is mounted inside an Amphenol 
type 24-5H coil form.

mitter, insert a plug-in coil which will pro­
vide the instrument with the desired tuning 
range. The operate switch should be in the 
“off” position. Turn on the transmitter and 
loosely couple the wavemeter to the desired 
tank circuit. Tune the wavemeter for maxi­
mum meter reading. The tuning dial will in­
dicate the output frequency of this stage.

Measurement of Capacitance or In­
ductance Values—The value of a capacitor in 
the range of 10 to 1000 /J./A can be measured 
as follows: Connect the unknown capacitor 
across a 1.3 /xh standard coil as shown in 
Figure 1. Starting with the lowest-frequency- 
range coil plugged into the instrument, de­

termine the resonant frequency of the stand­
ard coil and the unknown capacitor. When 
the resonant frequency is found, utilize the 
chart shown in Figure 2 to determine the 
value of the unknown capacitor. A capacitor 
of 100 /x/xf, for example, will resonate with 
the test coil at a frequency of 12.2 Me.

The value of an inductance in the range 
1 to 100 /xh can be accomplished in a similar 
manner, except a standard capacitor of 18 
/x/xf is utilized. Connect the standard capacitor 
across the unknown inductance, as shown in 
Figure 3, and determine the resonant fre­
quency of this circuit. Utilizing the chart, de­
termine the value of the unknown inductance. 
An inductance of 5 /xh, for example, will 
resonate with the standard capacitor at a fre­
quency of 17.5 Me.

Testing Quartz Crystals—The frequency 
of a quartz crystal may be determined by con­
necting a short length of wire to each of the 
crystal holder pins to form a small loop (see 
Figure 4). Couple the grid-dip meter coil 
tightly by inserting the coil inside the loop 
of wire. Tune the instrument slowly until a 
dip occurs, then loosen the coupling and re- 
“dip” the circuit. Read the crystal frequency 
on the tuning dial. This lest also indicates 
activity of the crystal. The meter will not dip 
with an inactive crystal.

Checking RF Chokes for Self-Reso­
nance—It is important that rf chokes used in 
parallel or shunt fed circuits be free of series 
resonance over the operating frequency range 
of the circuit to prevent their burning out. 
The popular pi-tank circuit is such an ex­
ample in which the rf choke is shunted 
across the full rf output of the tube. To test 
the choke for series resonance, short-circuit 
the choke and determine its resonance fre­
quencies with the grid-dip meter, as shown 
in Figure 5.

Figure 4: Use of grid-dip meter to test a quartz crystal.
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• See that plate shows no color when operated 
at full ratings (CCS or ICAS conditions).

• Reduce B-f- or insert additional screen re­
sistance when tuning under no-load condi­
tions to prevent exceeding grid-No. 2 input 
rating.

• Maintain tuning and loading adjustments 
precisely so that tube will not be subjected 
to excessive overload. The 6146 is a high- 
gain, high-perveance tube and can be more 
easily overloaded through circuit misad­
justments than older types not having such 
features.

• Use adequate grid drive, keeping within 
maximum grid-current and screen dissipa­
tion ratings of tube. Too little grid drive 
can cause high plate dissipation.

• Make connections to plate with flexible lead 
to prevent strain on cap seal.

• Operate 6146 within RCA ratings as shown 
in technical bulletin available on request 
from RCA Commercial Engineering, Har­
rison, N. J.

Due to the extreme popularity of the RCA- 
6146 beam power tube among hams, Ham 
Tips again presents a few do’s which should 
help you to considerably increase the already 
long life of this type.
• Hold heater voltage at 6.3 volts—at tube 

terminals.
• Provide for adequate ventilation around 

tube to prevent tube and circuit damage 
caused by overheating.

• Keep shiny shielding surfaces away from 
tube to prevent heat reflection back into 
tube.

• Design circuits around tube to use lowest 
possible value of resistance in grid circuit 
and screen circuit.

• In high frequency service, operate tube 
under load conditions such that maximum 
rated plate current flows at the plate voltage 
which will give maximum rated input.

• Have overload protection in plate and 
screen circuits to protect tube in the event 
of driver failure.

Devices and arrangements shown or described herein may 
herein is furnished without responsibility by RCA for it.
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