No. 90651 GRID-DIP METER
I. GENERAL

The Millen 90651 Grid-Dip Meter may be Z

used in any of the following manners:

1. Grid-dip oscillator for use as an os-
cillating frequency meter to determine the res-
onant frequency of de-energized r. f. circuits.

Plate potential is applied to the Grid-Dip
Meter and it becomes an r. f. oscillator. A
“d.c. meter in the grid return indicates relative
power. When a circuif, resonant at the oscill-
ator frequency, is coupled to the “probe” in-
ductance, power is absorbed from the oscillator
by the resonant circuit and is so indicated by
a dip (decrease) in the grid meter reading. The
“Grid Dipper”, employed in this manner, may
then be used to check the resonant frequency
of a circuit without the application of power to
to the circuit in question. This results in 2 con-
siderable saving of time, and a definite assur-
ance of correct frequency adjustment of a cir-
cuit is obtained. Circuits may be checked or
pretuned before completion of the unit in which
they are to be used. Only minor trimming is
generally required under actual operation.
Guesswork or “cut and try” methods are elimi-
nated. Possible damage to components during
initial tune up and adjustment is eliminated.

2. Oscillating detector for determining
the fundamental or harmonic frequencies of
energized r.f. circuits.

Plate potential is applied and the instru-
ment is used as an r.f. oscillator. Instead of
observing the grld-meter reading, a pair of
phones is inserted in the phone jack and an
audlblebeatmaybehardwhenthem

ion-type frequency
meter. No plate potential is applied and the

internal tube is used as a diode. The grid
meter is then in the diode load ecircuit and will
read up-scale (current increase) when the in-
strument is tuned and closely coupled to a
source of r.f. energy.

II. METHODS OF COUPLING

! Correct methods of coupling the grld-dlp
meter to circuits under tests are shown in
Fig. 1. When used as a grid-dip oscillator
harmonics of lumped-constant resonant circuits
will not be indicated; however, other resonant

frequencies are somehm indicated. These

will be due to other resonant circuits fos
circuit wiring, stray nces 1 MO
cases these will occur at a hlgher frequency
On the other hand, harmonics of antennas,
transmision lines, etc. will be indicated as will
be explained later in the text under the head-
ing “antennas.”

When looking for the grid dip, it will be
noted that the grid current reading slowly
varies as the dial is rotated; however, correct
resonance is indicated when the meter takes a
sharp or pronounced dip.

It is suggested that the user of the “Grid
Dipper” at first set up test L/C combinations,
short test dntennas, ete., and check them with
the l&mt in order to become familiar

and makes 1t difficult to
frequency Over-coupling will cause in
in determmmg the resonant frequency. The
solution is to back the Grid D1p Meter away
from the test coil until the dip is barely per-
ceptible. With this coupling there is no diffi-
culty in determining the resonant frequency
and the measurement will be accurate.

III. APPLICATIONS

Receiver tuned circuits. Use the instru-
ment as a grid-dip oscillator. Remove power
from the receiver and resonate each tuned
circuit to the desired frequency as indicated
by the meter dip. Gang tuned circuits should

be aligned for tracking by checking at each
end of the ganged range. A check at one or
two points in between will also be helpful.
Methods of electrically obtaining the desired
bandspread or tracking will not be explained



here. Reference may be made to any good
radio text book.

Following the above procedure, power may
be applied to the receiver and the grid-dip
meter employed as a signal generator for
checking final alignment. A very short antenna
should be connected to the receiver input ter-
minals and the “Grid Dipper” should be placed
on the bench removed from nearby conductors,
and where body movements are least apt to
affect the r.f. signal from the instrument.
Some sort of indicating device such as an “S”
meter or v.t.v.m. at the receiver detector must
be used. If the r.f. signal is too strong, the
receiver antenna may be shortened, or the
instrument may be removed to a more remote
or partially shielded location.

Where a superheterodyne type of receiver
in involved and, if the receiver fails to func-
tion, it is quite possible that the receiver local
oscillator is not working. This may be checked
by employing the “Grid Dipper” as am r.i
diode detector or absorption type wave meter.
Couple it to the oscillator coil and, if the meter
does not go up-scale when the instrument is
tuned to the resonant frequency of the os-
cillator tank, the oscillator is not functioning.
An alternative method having greater sensi-
tivity and capable of more accurate frequency
measurement is to use the instrument as an
oscillating detector and listen for the local
oscillator beat in the headphones.

Transmitter tuned circuits. Use the in-
strument as a grid-dip oscillator with plate
power removed from transmitter and proceed
to adjust tanks to desired frequency as with
receiver circuits. Tubes should be in place,
and where capacitive coupling is used between
stages, the grid circuit associated with follow-
ing tube should be completed.

After the above procedure, plate power
may be applied and final alignment made ac-
cording to grid and plate meter indications.
R.f. power at correct frequency in each tank
may be checked by employing the “Grid Dip-
per” as a diode absorption frequency meter
or it may be utilized as an oscillating detector.
Due to its greater sensitivity in the latter state,
care must be taken not to mistake audible
beats from some other energized r.f. circuit.
This may be checked by moving the instru-
ment closer to the circuit under test and noting
whether or not the beat increases in volume.
If it does, the beat heard is from the desired
circuit. Harmonics also may be heard, so it
is wise to check for the beat heard at the
lowest frequency.

Neutralization. Employ the instrument as
a grid-dip oscillator. Remove all plate power
from the transmitter. Couple the “Grid Dipper”
to grid tank of stage to be neutralized, or in
the case of capacitive coupling to the preceding
plate tank (it is assumed that the tank has
already been tuned to correct frequency) .Cou-
ple fairly close and leave instrument set in
position with its meter deflected at bottom of
the resonant dip. Neutralization is then indi-
cated when rotation of amplifier plate tank
capacitor has no reaction on the deflected meter
reading. Another method is to use the instru-
ment as a Ciode ADSPUOE-TPE Mt AT g
ceed 10 Demiraize In the mammer :
or as with similar indicating device, ie: =

Parasitic oscillations. Apply power to
transmitter and use instrument as an oscillat-
ing detector while listening on headphones for
beat of parasitic oscillation. As an alterna-
tive, the parasitic frequency may be deter-
mined by using the instrument as a tuned
r.f. diode or absorption type frequency meter.
When parasitic frequency has thus been deter-
mined, as read from the “Grid Dipper” scale,
remove power from transmitier and use instru-
ment as a grid-dip osciliator to locate arm
or components, such as rf chokes, cremit
wiring, etc., resomant at parasitic freguemcy.

Parallel resonant traps. Use as :ﬁ
dip oscillator. Trap may be tuned or cked
either before or after connecting it in desired
circuit. If tuned before installation, adjust--
ment will remain correct upon installation if
its inductance is physically removed from other
conductive components which may alter the °
inductance valuz. This is not usually the case,
so further minor adjustment will probably be
required after installation. When in the cir-
cuit, it is possible that its resonant frequency
may be quite a bit off as indicated by the
“Grid Dipper”. Actually the trap itself will
still be tuned to approximately correct fre-
quency but the grid-dip oscillator reading
may be found at some other frequency (usually
lower) due to circuit “strays” across the trap.




Final precise adjustment may be made by
applying power to circuit and by tuning trap
under actual operation for desired effect. In
many cases this will not be necessary as pre-
tuning is quite accurate.

Series resonant traps. Follow same gen-
eral procedure as with parallel resonant trap.
To check or tune prior to installation, trap
may be first connected as a parallel trap. At
high frequencies or where the trap inductance
is low, the lead completing the parallel circuit
should be of large wire or wide copper ribbon
to keep its inductance low, and care should
be taken not to permit this lead o be posi-
tioned so as to add stray capacitance. Leads
to be used upon final installation must also be
included when external measurements are be-
ing made.

R. F. chokes. To determine self resonance
of r.f. chokes, use “Grid Dipper” as a grid dip
oscillator.

Measure circuit Q. Use the “Grid Dipper”
as signal generator. Connect a v.t.v.m. across
the circuit to be measured. Couple instrument
to circuit (Fig. 1A) and resonate for maximum,
or peak reading, on v.t.v.m. Note frequency
at which this occurs. Then shift the instru-
ment each side of resonance to the frequency
where the voltmeter reading drops to approxi-
mately 70.7% of that at resonance. Note the
frequency of these two points and calculate the
circuit Q from equation “A”, Appendix 1,
where fr is the resonant frequency and delta
f is the difference between the “off resonance”
frequencies just found. The original coupling
should be adjusted for a convenient maximum
reading of the v.t.v.m. and then should be left
fixed at this position for the remainder of the
procedure.

When the circuit Q is quite high, it may
be necessary to check the frequencies with a
calibrated receiver, because the “off resonance”
points will occur too closely together for ac-
curate reading on the instrument scale.

Relative circuit Q at a given frequency.
Use as a grid-dip oscillator and observe char-
acter of the dip whether broad or sharp. The
sharper the dip, the higher the Q.

Measurement of capacitance. Several meth-
ods may be employed. All involve the use of
the “Grid Dipper” as an oscillator.

A small jig (Fig. 2) must be made, into
which may be plugged any one of the “Grid
Dipper” coils.

To check an unknown capacitor, it is
then only necessary to clip the jig, with a coil
ingerted, across the unknown capacitance. Find
the resonant frequency and refer to the cali-
bration chart for value of capacitor with the
coil employed. For over-all accuracy, it is best
to employ one of the coils from the medium
frequency range.

Due to the distributed capacitance of the
coils, a slight error will be encountered at very
low capacitance measurements. Likewise, due
to self inductance of large capacitors, 2 small
Errors wili be meghgnie for moss pracocal pam-

Measurements below 50 mmf zre generally
not obtainable because resonance at these valnes
usually falls out of range of the coils left
available for frequency checking. For meas-
urements below 50 mmf an additional calibrated
coil is required

For these measurements, in a great num-
ber of cases, the capacitor need not be removed
from the circuit in which it is wired unless the
capacitor is heavily loaded.

Another method, similar to that above, is
to employ a known inductance and find the
resonant frequency with the unknown con-
nected across it. See equation “B” Appendix 1
where f is the resonant frequency in cycles
and L is the inductance in henries. Cx will be
in farads.

A third method, for capacitors up to about
1000 mmf, requires an inductance which is
shunted by a calibrated variable capacitor. The
capaci:orisse:a:maxim:ma:ﬁ:heregomm
frequency of the crcuit is found The uninown
capacitor is them commected across the TEradie
and the capacitance of the lamter decreased W
a point where the circuit resomates ai the
original frequency. The difference ETwEED
the first and last settings of the calibrated
variable capacitor is the value of the unknown.

Measurement of inductance of' r.f. coils.
Connect a capacitor of known value across the
coil and us the “Grid Dipper” as a grid-dip
oscillator to find the resonant frequency of the
resulting L/C combination. The inductance of
the coil may be calculated from equation LE
Appendix 1 where Lx is in henries, C is known
capacitor in farads; or reference may be made
to an L/C-resonance chart.

In measuring small values of inductance,
be sure to employ a low inductance standard
condenser, connected to the unknown coil by



wide ribbon, in order to obtain most accurate
results. Due to the distributed capacitance,
especially in large coils, some slight error will
result; however, if the value of the low in-
ductance known capacitor is fairly high, the
error will be negligible.

_Relative Q of capacitors or inductances at
a given frequency may be noted by observing
th_ei) (éharacter of the dip, as previously des-
cribed.

Antennas. Use instrument as grid-dip os-
cillator. Coupling should be made at a low
impedance or high current point as shown in
Fig. 1E. This point, for a half wave antenna,
is at the center, and for longer wires is at
points odd quarter wavelengths measured from
either end. It will be observed that a full-wave
antenna will not be a half-wave at exactly half
its resonant frequency. This is because the
end effects are found only at the antenna ends
and will be absent at other points when the
antenna is a full wave or more long. It is
therefore always necessary to measure an an-
tenna under the conditions desired (relating
to physical and electrical length). Measure-
ment should be made with the antenna placed
as near as possible to its ultimate operating
position. Checks on a given antenna at different
heights or positions will show an amazing
difference in antenna resonance.

If it is physically impossible to reach a
low impedance point, a check may be made at
a high-impedance or high-voltage point. Capac-
itive coupling should be used as shown at
Fig. 1F. If the high impedance point involved
is one of the ends, the end effect will be altered
due to the presence of the instrument and the
resonant frequency of the antenna will slightly
decrease. This must be faken into considera-
tion when making m i.e., the read-
ing indicated will be slightly lower than true
antenna resonance (with “Grid Dipper” away
from end). This difference will be about 1 to
3% and will be encountered only when checking
at the ends.

In all cases it is helpful to keep in mind
the physical length in feet vs. electrical length
(half-wave, full-wave, etc.) as calculated ap-
proximately by formula. Unlike lumped reso-
nant circuits, antenna harmonics are detected
when using the “Grid Dipper.” As previously
mentioned, these harmonics will not occur at
exact multiples of a half-wave.

When measurement is made, the feeders
should be disconnected from the antennas.
Unless the feeders happen to be perfectly

matched or terminated, true antenna resonance
will not be indicated because unmatched feed-
ers or incorrectly terminated feeders will pre-
sent either a positive or negative reactance and
will, therefore, alter the electrical length of
the antenna.

When the antenna element is of very large
diameter, such as is often found in rotating
beams, sufficient coupling to the “Grid Dipper”
may not be obtained and some difficulty wi

the desired frequency is not obtainable, altera-
tions may be made in the tuned circuit or the
feeder length according to the actual resonant
frequency found. Care must be exercised not
to become confused by other resonance indica-
tions. It must be remembered that a Zepp is
actually a long wire antenna partially doubled
back on itself and resonance can therefore be
noted at frequencies both higher and lower than
the desired one.

match may be obtained by

while employing a issi
bridge or a standing-wave-ratio meter and using
the “Grid Dipper” (set at antenna resonant
frequency) as the signal generator.

The transmission bridge or the s-w-r meter
should employ a meter of full scale sensitivity
of 200 ua or less, for most accurate readings.
Coupling to the “Grid Dipper” should be as
loose as possible consistent with obtaining suffi-
cient reading. If the coupling is too tight,
the instrument frequency calibration may be
slightly shifted.

The matching device should then be ad-
justed for as near unity standing-wave-ratio as



possible. If a satisfactorily low standing-wave-
ratio is unobtainable, it is due to either a fault
in the matching system or due to a shift in
antenna resonance. The latter may be checked
by slightly varying the “Grid Dipper” fre-
quency until a lower s.w.r. is found or until a
better s.w.r. meter null is indicated. The fre-
quency at this point will be that of antenna
resonance. If necessary, the antenna length
may then be changed until the correct standing-
wave-ratio is realized at the desired frequency.
It may also be mecessary to trim up the ad-
justment of the matching system.

Tuning the parasitic beam. Use the in-
strument as grid-dip oscillator and adjust driven
element for resonance. The feeder should be
disconnected and the parasitic elements should
be set at their calculated correct length. If the
driven element is open at the center, close it.
After this element has been properly set, con-
nect and match feeder as deseribed in the
foregoing paragraph (open antenna center if
matching system so requires). The parasitic
elements may then be adjusted using the “Grid
Dipper” as the signal generator coupled to the
feed line and by observing readings on a re-
ceiver (with an “S” meter) connected to a
short antenna some distance away. Relative
field readings in actual “S” units then may be
be obtained after each adjustment. As when
matching feeder, coupling to the “Grid Dipper”
shodld be as loose as possible. It is a good
idea to occasionally check the actual frequency
of the instrument on the receiver.

Following the tuning of the parasitic ele-
ments, the standing-wave-ratio should again be
checked. It will, undoubtedly, increase, because
tuning of the other elements will cause a change
in antenna resonance. This will have to be

ing of non-resonant lines.” Repetition of the
ing steps is advisable for putting on the

D
finishing touches.

If the beam is located so that surrounding
objects are likely to cause detuning as the
beam is rotated (this may be checked during
antenna and parasitic element tuning), it may
be advisable to do the final retuning with the
beam positioned either towards the direction
in which it will be mostly used, or where the
greatest degree of rotation has the least effect.

Needless to say, the transmitter may be
used as the signal generator in place of the
“Grid Dipper” during the above adjustments;
however, the employment of the “Grid Dipper”
for this purpose is more convenient, because
the entire operaticm may be handled right on

the roof by one person, or wherever the beam
is located. The use of the instrument also
keeps the channel free from unnecessary QRM.

Quarter-wave shorted lines. Use as a grid-
dip oscillator and couple for open wire lines as
at Fig. 1G, and for coaxial lines as at Fig. 1H.
When trimming lines for correct length, fittings
to be used eventually for connections should be
installed on the end of the line. The approxi-
mate frequency of the line may be determined
by rough calculation. Other resonant points
can be found however. These will be at theee
Umes the fodamency gIar s SETE TlETE IR

Quarter-wave open lines.
lines, connect a short at one end and
as for quarter-wave shorted Iine. Dus to the
length of the short, the actual electrical length
of the line (used as an open Iine) will
slightly in error depending on the line spacing.
The closer the spacing, the smaller the error.

(4

For coax lines, place short on line and
measure as quarter-wave shorted line. The
short should be as direct and short as possible
from inner conductor to shield in order to
avoid errors. Fittings should also be included.
Remove the short after measurements are
completed.

Half-wave shorted lines. For open-wire
lines, couple at center as shown at Fig. 1I. For
coax line, measure for quarter-wave shorted line
at half the calculated or desired frequency.
Resonant frequency thus found must be then
multiplied by 2 for a resulting bhalf-wave short-
ed ne

Half-wave open Imes. Fur mpes-—wos
line, short one end ‘meas for qua
wave shorted line at half the calculated
quency. Resonant frequency thus found must
be multiplied by 2 for the correct length of the
line after short is removed; provided the short
is made direct as mentioned above.

Check standing waves. Aside from employ-
ing the “Grid Dipper” as the signal generator
in conjunction with a standing wave ratio
meter, open-wire feed lines may be checked
for the existence of standing waves by using
the intrument as a diode detector. A flat line
is indicated when the meter reading remains
constant as the “probe” coil is moved along the
line. Care must be used to maintain uniform



distance or coupling between coil and line.
Since the “Grid Dipper” coil is protected by an
insulated sleeve, the coil form may be held
?gainst the line for maintaining uniform coup-
ing.

This method is the same as that using a
neon bulb, crystal detector or other similar
device.

Relative field-strength meter. TUse the
“Grid Dipper” as diode detector. Connect a
short antenna to one of the coil posts through
a 5-30 mmf capacitor. The instrument’s fre-
quency calibration will shift some, so the dial

will have to be rotated for maximum reading of
the received signal. Actual frequency calibra-
tion is unimportant for this purpose. Sensi-
tivity of the “Grid Dipper” as a field meter is
not as great as that of some other devices, but
it will, nevertheless, be helpful in many cases.

The “Grid Dipper’’ may be employed for a
number of other measurements, principally
when utilized as a signal generator. Itsuseasa
grid-dip oscillator will be quite obvious and self
suggestive fpr measurement of many other

The appiice-

IV. POWER SUPPLY

The 90661-90651 is supplied complets with
its own internal power supply. The umit will
operate on 105 to 125 volts at 50 to 60 cycies
per second. If it should become necessary to
use the instrument where 115 volt, 60 cycle
power is not readily available, it may be oper-
ated from a battery power supply.

Battery power should be connected to the
terminal board, TB1, as indicated on the sche-
matic circuit diagram, K 90651. The brown
jumper between terminals 3 and 4 on TB 1b
connects the oscillator tube heater to the 6.3
volt transformer winding. For battery opera-
tion, remove this jumper and connect positive
6 volts to terminal 4, the extreme left terminal
The heater battery supply needs to supply only
150 ma.

it. The cable connecting the battery power
supply to the Grid-Dip Meter should be fed
through the hole provided in the left side of
the cover. This hole is normally covered with
a plug button.

The FIL. and PLATE switches on the front
panel control the battery supply as well as the
a-c supply.

¥. GROUND

The power cable on the 90661 Indugtrial
Grid-Dip Meter is a three wire cable with a
ground lead. The Grid-Dip Meter should be

whenever the unit is used in the vicinity
equipment on which high voltage is applied.

VI. MAINTENANCE

The entire unit is built on a single frame,
therefore the cover on three sides may be re-
moved simply by removing the four screws
on the bottom.

If the unit does not operate, as indicated
by lack of meter reading, check first to be sure
a coil is plugged iuto the coil terminals, and

second check the fuse. If the fuse is defective
check for short circuit in B+ or heater circuit
before replacing fuse. Do not replace fuse with
a fuse larger than 1% amperes.

It is normal for the meter to read a very
slight amount when the filament is turned on
and the plate is turned off.
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If it is desired to use the No. 90661 or at higher frequencies due to the g
No. 90651 at frequencies below 1.7 mega- the coil.

gglcc:,;;l,.eg}.le following additional coils may be The Grid-Dip-Meter coil should be held
= near an unloaded tuned circuit. The Grid Dip
Meter coil should be approximately coaxial with

No. 46702 925 to 2000 ke. the coil under test. Slowly tuning the Grid Dip

No. 46703 500 to 1050 ke. Meter with one after another of the coils should

No. 46704 395 to 600 ke. locate a sharp dip at the resonant frequency

of the tuned circuit under test. Close coupling
andare.fiqftheGn’dlip ’

B e = -

No. 46705 220 to 350 ke.

> ceo Sl

unit. The color-code on

Frequency
in seven ranges
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360 + 5% 1/2 watt composition res
Allen Bradley Type EB

R, 2.2K + 10% 1/2 watt composition resistor
Allen Bradley Type EB

R3 10K + 10% 1/2 watt composition resistor
Allen Bradley Type EB

Ry 200 + 5% 1/2 watt composition resistor

20-20 mfd. - 150 WVDC - dual dry
Aerovox No. E27A52

Co 470 pf + 10% - 500 WVDC; e No.

Cq 180 pf + 10% - 500 WVDC; button-mica; Erie noQ

Cy Same as C3 7

Cs Millen condenser assembly for 90651

Cg Same as Cp

Cq 240 pf + 5% - 500 WVDC - Molded silver mica
Aerovox type CM20

: :‘:' : Ne 5l p
N.Y.T. C'o. N

DIMENSIONS UNLESS OTHERWISE NOTED MUST BE HELD TO A TOLERANCE OF

PARTS LIST
E
DESIGNED BY cHeckep BY (QE e
O DRAWN BY APPROVED
O JAMES MILLEN MFG. CO., INC.| DATE 90651
{34 3-25-65 |K gria Dip Meter
MALDEN MASS., U.S.A. : . g




Co e oo B o oY s R

max L]

7-pin miniature triode

0-1 milliamp -

Range
Range
Range
Range
Range

Range

pin minia
Millen No. 33

DIMENSIONS UNLESS OTHERWISE NOTED MUST BE HELD TO A TOLERANCE OF

1N3756 - Silicon rectifier
P.R‘V.: E
(formerly selenium stack - Federal Tel. & Tel.
No. 402D34524)

V.

VIII.
b uo5 MC.

13-32 MC.
25-60 MC.
60-150 MC.
Fange 1%0 - 300 nc.;v-

VI. SWITCHES _

PARTS LIST

d
N’

DESIGNED BY
DRAWN BY
JAMES MILLEN MFG. CO., INC.| DATE

APPROVED

MALDEN g:‘:é}MAss., USA. 3-25-65 Grid Dip Meter”

cHECkeD BY CQE




2 = conductor power cordss
Cornish Wire Co. No. 01299-002 :

Ji Phone Jjack - Mallory No. A2A
XI. FUSE
F 1 1/2 Amp. 250V. - Type 3AG

Molded back plate per Millen drawing No. K90651-5
Dial window per Millen drawing No. K90651-12

Dial cross hair per Millen drawing No. 90651-14
Paper dial

Chassis cover (wraparound)

Carrying case - Millen No., 90651-C

XIII. EXTERNAL HARDWARE

Back plate: 4 No. 4-40 x 3/8" - binding head screws - B.

2 No. 8-32 x 1/2" - binding head screws - B.

T 4 No. 4 internal loctrasbers - B.N.P.®
5 2,lb. 8 !1:& fiber s

zz

Etched pwﬁ;i$k3¢“~ a. pI crew
S1&S, :2 T/16" I.D. flat metal washers - B.N.P.*
2 T7/16"-=32 hex nuts - B,N,P.*

DIMENSIONS UNLESS OTHERWISE NOTED MUST BE HELD TO A TOLERANCE OF

8 PARTS LIST

SCALE
O DESIGNED BY cHeckep BY (Y@ E :
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GRID-DIP METER FOR RAPID TV CHECKS

Because of its light weight and small size,
the versatile grid-dip meter is a useful instru-
ment for servicing or preliminary checking of
tv receivers in the home. In many cases, it may
be used by itself to make quick checks that
would ordinarily require the use of a sweep
generator, a marker generator, and an oscillo-

scope.
Description

The particular instrument used in this series
of experiments was the Millen Grid-Dip Meter

No. 90651, which is typical of its kind. It includes

a tuning dial, a meter, an ON-OFF switch for
plate voltage, a set of plug-in coils for use over
different ranges, and a coupling probe. This
version of the grid-dip meter uses seven plug-
in coils for the seven corresponding ranges
calibrated on the tuning dial; it may be ad-
justed to any frequency from 1.7 to 300 mc.
The probe consists of a length of shielded wire
terminating in a single loop at one end and a
double loop at the other. The two-turn loop is
fitted over the plug-in coil chosen for use. The
single-turn loop is injected into circuits under
examination.
Applications

The meter was used successfully for check-
ing alignment and operation of the oscillator
and mixer circuits in the front end of a rypical
tv receiver; for checking individual alignment
of if coils, traps, and other adjustable resonant
circuits; and for injecting markers on response
curves. Specific instances of the grid-dipper’s
use are given here to illustrate the techniques
involved.

Testing TV Local Oscillators

Where a raster is present on the picture-tube
screen of a receiver, but a picture cannot be
obtained on any channel, the signal circuits
(rf, if, and video-amplifier sections) are sus-
pect.- If the video-amplifier and i-f sections are
found to be normal, examination is directed
to the front end. It may be that the local os-
cillator is inoperative or adjusted to the wrong
frequency.

To check this, the receiver is set up, with a
sweep generator and ‘oscilloscope, for obtain-
ing the over-all (rf and if) response curve in
accordance with the set manufacturer’s in-
structions. In this case, the scope was con-
nected across the video-detector load resistor,
and the sweep generator was connected to the
receiver's antenna-input terminals. A 4.5-volt
battery provided override bias in the agc line.
Its negative lead was connected to the line; the
positive pole was grounded to the chassis. Both
the receiver and the generator were adjusted
to the same channel. In this case, the receiver
was tuned to channel 6 and the generator was
accordingly adjusted to sweep 6 mc across the
channel§ bandwidth (82-88 mc). A straight-line
horizontal trace appeared on the scope when
an attempt was made to obtain an over-all
response curve.

The grid-dip oscillator was then set up as a
substitute for the local oscillator in the front
end, as follows: The video if. for this receiver
is given as 21.75 mc. The video carrier for
channel 6 is 83.25 mc. The correct frequency
for the local oscillator, when tuned to channel
6, is therefore the sum of these, or 105 mec.
With the appropriate plug-in coil in place,
the grid-dipper’'s tuning dial was set to 105
mc. With the two-turn loop of the probe
placed over the plug-in coil, a substitute os-
cillator signal was injected into the front end
by placing the single-turn loop directly over the

oscillator tube. With this arrangement, the °

response curve shown in Fig. 1 was obtained.
Markers were placed on the curve 5 mc apart
to show bandwidth. When the grid-dip oscil-
lator was turned off, the response curve disap-
peared, proving that the trouble existed in the
oscillator circuit.

With the receiver's local oscillator restored
to normal functioning, the response curve ob-
tained was identical to that shown in Fig. 1.
It is interesting to note that the same check
can be made in the home, with an active trans-
mission and the picture tube substituted for the
sweep generator and oscilloscope. With the grid-

!
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Fig. 1

dipper substituted for an inoperative local os-
cillotor in the czrongement already described,
cnd the receiver tuned o an operating channel,
useful pictare cnd sound is reproduced. Picture
and sound guolty should mot ciways be ex-
pecied ©© moich thot cbicimchle when the
secsiver is opercting properly. However. the
fort thot omy signal con be imtelligibly repro-
duced by the injection of a substitute oscillator
signal, while none appears when the grid-
dipper is turned off, is sufficient to localize the
fqult definitely.

LOCAL
FRONT - END
U8 CHASS IS OSC/ILLATOR
COUPLING
PROBE
TUNING,
CNOB -METER
PLUG-IN ON-OFF

SWITCH

s SEERNy

ri

GRID-DIP OSCILLATOR /
TUNED 70 C.

LOCAL
OSCILLATOR FREQUENCY)

VOLTAGE
JSHWITCH
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Fig. 2

This technique for substituting the local-oscil-
lator signal was tried out on all standard tv
channels. It was found to work successfully, as
described, over the low band (channels 2 to
6). To obtain sufficient output for channels 7 to
13, the single-turn coupling link had to be re-
moved from the oscillator tube itself and placed
near components in the tube’s circuit, under-
neath the front-end subchassis. This arrange-
ment is illustrated in Fig, 2.

An alternate method may be used to check
the local oscillator without the use of sweep
generator or oscilloscope. In this technique, the
grid dipper is also connected as shown in Fig.
2. The plate-voltage switch, however, is thrown
to the OFF position, changing the instrument
from an oscillator to an absorption device. The
receiver is tuned to the channel to be tested
and the dipper is set to the appropriate oscil-
lator frequency. If the oscillator is operating
and in proper adjustment, it will radiate energy
into the coupling knk of the grid-dipper. This
will be shown by deflection on the instrument’s
meter. If there is no such indication, either the
local oscillator is not functioning or it is op-
erating at the wrong frequency.
Local-Oscillator Alignment

If the latter condition is the one that exists,
the local oscillator can be retuned with a fair
degree of accuracy with the aid of the grid-
dipper. The grid-dipper must remain tuned fo
the correct oscillator frequency. The local-oscil-
lator coil is then aligned for a peak on the grid-
dip meter. In some cases, this peck will be
rather broad, maintagining #self over o oo
siderable ronge of odjestmens of S cscilr
coupling from the caclictor The :
is moved away from the oscillosor =
until a sharp peak can be tuned on the
lator coil.

Checking Alignment of I-F Coils

When a receiver is suspected of having a
misaligned i strip, the grid-dipper is also
useful for a reasonably close check of indi-
vidual coils. The single-turn coupling loop is
placed over the coil to be checked in the
arrangement illustrated in Fig. 3. The test is
conducted with the grid-dipper operated as an
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mc, a crystal-detector probe, and an oscillo-
P scope. The typical arrangement of these instru-
CUT AWAY ments is given in greater detail in CIRCUIT
(2
cTRe GUIDES IIL1 and III2. The response curve
thus obtained is shown in Fig. 4.

The plug-in coil that provided the lowest
range was then inserted into the grid dipper,
COUPLING which was tuned to 4 mc. Marker coupling
PROBE was achieved by holding the probe’s coupling
link near components in the video-amplifer
j circuit. The curve thus marked appears in Fig.

5. Marker amplitude could be controlled ecsily
by moving the probe closer 1o or cway o=
the circuit components. When the gnd-dippers
tuning dial was run down to 2 mc, the marker
moved to the position shown in Fig. &

Although the grid-dip meter is a handy ond
valuable instrument, its accuracy. cithough

Fig. 3

oscillator (the plate-voltage switch in the ON
position) and with receiver power turned off.
A plug-in coil is chosen that will permit the
grid-dip oscillator to be tuned through the
range of frequencies over which the i4 coils
should be normally adjusted. The grid-dipper
tuning control is then rotated for minimum indi-
cation on the grid-dip meter. At this point, the
reading on the tuning dial is the actual resonant
frequency of the i+ coil assembly.

The if coil itself may then be aligned to its
approximate frequency, if it is found to be
mistuned. This is done by setting the grid-dip
oscillator's tuning control to the desired align-
ment frequency and adjusting the tuning slug
or immer om the i coil assembly for a dip. Fig. 4
or minamens indicction. on the grid-dip meter.
A samillcr procecume moy De employed to ad-
jast scund Tops or other TUTPs = the wideo
signal portions of the receiver.

Checking Video-Amplifier Bandwidth

The grid-dipper, operated as an oscillator,
also makes a handy marker generator. As
such, it may be used to run a marker across a
response curve to check correct placement of
alignment points along the curve or to de-
termine bandwidth.

It was tested in this capacity with a typical
video-amplifier response curve, obtained with
a sweep generator adjusted to sweep O to 10 Fig. 5



WIEELATAULYT Use of Test Equipment

Copyright 1952 John F. Rider

very gocd, does not compare with that of a
crystal-calibrated generator. The tests des-
cribed here will give an approximate check of
frequency adjustment and alignment; where
greater accuracy is required, standard align-
ment procedures must be followed. However,
since the grid-dipper may be used to determine
whether such alignment is or is not necessary,
even in such cases there is much soving of
time in the needless setfing up of ==t egup
ment for clignment whese S sstap = a8

Fig. 6 needed.




