No. 90651 GRID-DIP METER
I. GENERAL

The Millen 940651 Grid-Dip Meter may be
usc:l in any of the following manners:

1. Grid-dip oscillator for use as an os-
cilizting {requency meter to determine the res-
onant ifrequency of de-eneryized 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 circuit, resonant at the oscill-
ator freguency, is coupled o the “probe” in-
ductance, power i3 absorbed from the oscillator
by the resonant circuit and is so indicated by
a dip (decrcase} in the grid meter reading. The
“Grid Dipper", employed in this manner, may
then be uszed to check the resonant frequency
of a circuit withour the appiication of power Lo
lo the circuil in question. ‘lhis results in a con-
eitlerable saving of time, and a dcfinite assur-
ance of correct frequency adjustment of a cir-
¢t is obtaliwed. Circuits may be choecked or
nietuned before completion of the unit in which
thy are to he used. Only minor trimming is
goneranly  required under actual operation.
uesswor  or “cut and try” nwthods arve elimi-
niled. Toss ile damire to components during
initial tuis up and adjustment is eliminated,

2. Oscillating detiector 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 grid-meter reading, a pair of
phones is inserted in the phone jack and an
audible beat may be heard when the instru-
ment is tuned to the fundamental or harmonic
frequency of a source of r.f, The frequency
may be read directly from the calibrated dial.

3. Signal generator. The instrument may
be employed for this purpose generally in
place of a standard signul renerator, cxcept
where special shielding or a known r.f, output
voltage is required,

4. Tuncd r.f. diode or non-oscillating de-
tector for use as an absarption-type freguency
meter. No plate potenilal is applied and the
internal tube is used as a dicde. The grid
meter is then in the dicde load circuit and will
read up-scale (current inerease) when the in-
strument is tuned and closely ccupled to a
source of r.f. energy.

1. METHODS OF COUPLING

Corrcct methods of coupling the grid-dip
mater to circuits under testy are shown in
Fig, 1. V hen used as a grid-dip oscillator
harmonie: o lum:icd-constant resonant eircuits
will not be @idigeted; however, oihir resonant
frequencivs are sometimes indicated. These
wi!l be du Lo other resonand circuils formed Ly
circuit wiri;or, stray capacitances, ete, In most
coees these will occur at a higher frequency.
On the other buand, harmenics of antennas,
trinsmizion line:, ete, will be indieated us will
be explai vd latir in the text under the head-
ing “antunnas”

When locking for the grid dip, it will be
neted that the grid current reading slowly
varies as the dial is retated;: however, correct
resonance js indicated when the meter takes a
sharp or pronounced dip.

It is suggested that the u=er of the “Grid
Dipper" at first sct up test L7C combinations,
shart test antennas, ete., and cheek them with
the instrument in order to become familiar
with the coupiing methous and with the general
behavior and operation of the unit.

III. APPLICATIONS

Receiver tuned circuits, Use the instru-
ment as a grid-dip oscillator, Remiove power
from the receiver and resonat: each tuned
¢ircuit to the desired fremueney as indicated
by the meter dip. Guang tuned circuits should
be aligrned for tracking by checking at each
end of the ganred range. A cheek at one or
two points in between will alzo be helpful.
Methods of elecirically obizining the desired
bandspread or tracking will not be explained

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

Following the above procedure, power may
be applicd to the recciver and the grid-dip
meter employed as a wignal gonerator for
cheeking final ulignment, A very short antenna
should be connccted to the recciver input ter-
minals and the “Grid Dipper” should be placed
on the bench removed {from nearby conductors,



and where body movemonts are least apt to
affect the rt shrnal from the mmsiromens,
Some zort of inGicaunm dovize s2eh as ang 5"
metor or VoL At te Feceiver doloelnl rinet
be Uard. Uf the rfl siinal g ton sirane. the
recedver anteune may Le rhortenod. or the
instrument. may b remoyad 1o a more remote
or purtizliy shielded lotation.

e

Whare 2 superhoicrouyne tioe of receiver
in invelved and, ic the recciver falls o tune-
tion, it is gquile possibiz that the reeciver local
cachllalor ia no werbkdirz, This nud Lo Chetned
by employing the “Geid Dipjper’ a3 an rt.
dicde retector or 2lzarplicd Ty wive Rlouel,
Couple it to te oscillator coil and, if the moter
does not go vs-sealy when the instrument s
tuned to the resonaut froguency of the os-
cilintor tanl, 'he o:ciliator I3 not functioning.
An alternativi method having greater senzi-
bivity anmd cape e ol more aeeurate fircnaeney
meazurament 1 to use the instrument as an
ozeilluting de*r tor and lizten for the lozal
oscillator beat 'n the headphones.

Transmittvr taned circuits. Use the in-
strument as a4 grii-dip oscillater with plate
power removed fror {ranasmizter and procecd
to adiust tanks tu desired rrequency as with
receiver cireuits., Tabes should be in pluee,
and where capacitive coupling is ussd boetwoeen
sturar, tha orp] pieens iiatzd with fouliow-

ing tube should Lz completed,

After the above procedure, plate power
rmay be applied and rfinal alignment made ae-
cording to prid and piate meter indications,
B.I, power at correet freguency in exzch tang
may be checked by employing the “Grid Dip-
per'’ as a diode abszorption frequency meter
or it may be utilized as an oscillating detector.
Due to its greater sengitivity in the lutter state,
care must be taken not te mistake azudible
beats frem some other energized r.f. circuit,
This mey be cheeked Ly moving the iostru-
meant clozer to the eircuit under test and noting
whether or not the buat increases in velume.
If it dovs, the brat heard is from the desired
circuit. Harmonics ulso muy be heard, so it
is wise to cheex for the beat heard at the
lowest frequency.

Neutralization. Employ the instrument as
a prid-dip vacilinter., Remove all plate puwer
from the transmiiter. Couple the “Grid Dipper”
to grid tunl ol siaze to be noutradizad, er in
the caza of caracitive counline trn the nracading
plate tanit (ir is assumel teat *he tank has
already been tuned to correel frzquency) Cou-
pie fairly cileza and leave instrument sst in
position with i‘s mewr deilected ut, bottom of

the resanant dip, Neutralization i3 then indi-
cated when rotation of amplifier plute tank
capacitor has no reactian on the deilected meter
reading. nother method i3 to use the instru-
ment as a diode abhrorption-type meter and pre-
ceert 10 neutrilize in the manner normally em-
poved when using abrerption-type wavemeter,
or 43 with simiiar indicating deviee, ie.:

Remove nlate power frem ampli-
fier stapge to Le neatraiized, and annly
power Lo gtage driving the grid, Couple
the "Goid Dipeur™ Lo ke amplifier tank,
tune the instrumem to the driving re-
quency and cheek for the presencs ol
r.f. in the tank as indicnted Dy n risc
in the “Grid Dipper” meter curvent,
Adjust neutralizing capaciter until oo
reading is sten oo the meter,

Parasitic oscillations,  Apply power to
transmitter and wse inatrument as an aseillat-
ing detector while lisivning on headpliones Tor
beat of parasitic oscillation. Aa an alterna-
tive, the parasitic frequency may be deter-
minzd Ly usivg the instrument as a tuned
r.f. dicde or absarption type frequuncy meter.
When purasitic frequency hng thus been detar.
minad, as read from the "Grid Dipper' scale,
remove power frem trunsmitter and uze insira-
ment as a grid-dip oscillator fo locate circuity
or companants, =uch as r.f, chakea, ecivenit
wiring, ete,, resonant at parasitic frequence.

Parallel resonani traps., Uss as & grid-
dip ozeillator. Trap may be tuned or checlied
either before or ufter connecting it in desired
circuit. It tuned before installation, adjust-
ment will remain correct upon installation if
its inductance is physicaily removed from other
conductive ¢omponenty which may alter the
inductance value. Thiy is not wsually the case,
g0 further minor adjustment will probably he
required after installation, When in the c¢ir-
cuit, it Is possible that its resonant freauency
may be quite a bit off as indieated by the
“Grid Dipper”. Actually the {rap itsclf will
stil! be tuned to approximately correct Ire-
quency hbut the prid-dip osciilator reading
may be found at some cther frequeney (usually
lower) due to circuit strays” across the trap.

Final precise adjustment may he made by
applying power 1o circuit and by tuninz trap
under actual operation for desired elfect. In
many cases this wiil nct be necessary as pre-
tuning ia guite accurate.

Sories resonant traps. Dollew same gen-
eral procedure as with paralle] 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 industance
i3 low, the lead completing the paratlel circuit
should be of larpe wire or wide copper ribhon
to keep its inductence low, and cura should
he taken not to permit this lead tu be ponie
tioned so as to add =tray eapacitance. Lewds
to be uscd upon final installation must also be
included whaon external measurements are be-
ing made.

R. F. chokes. To determine self resonance
of r.f. chokes, use “Grid Dipper” &3 a grid dip
oscillator,

Measure circuil €). Use the “Grid Diprer”
as signal penerator, Conneect a v.t.v.m. acrosa
the circuit to be measured. Couple instrument
to circuit (IFig. IA) and resonate for maxiraum,
or puak reading, oo v.t.v.m. Note {requcncy
at which this vceurs. 'Then shift the instru-
ment each side of resonance to the frenuency
where the voltmeter reading drops to approxi-
mately 70.7%: of that at resonance. Note the
frequency of these two point 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
shouk! 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 circvit Q is quite high, it may
be necessary to check the frequencies with a
calibrated receiver, because the “off resonance”
peints will oceur too closcly togcther for ac-
curate reading on the instrument scule.

Relative circuil Q a! 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
inserted, across the unknown capacitance, Find
the resonant frequency ard refer to the cali-
bration chart for value of copacitor with the
coll employed. For over-all aceuracy, it is best
to employ one of the coils from the medium
frequency range.

Due to the distributed ecapacitance of the
coils, a slight error will be encountered at very
low ecaprecitance messurements. Likewige, due
to self inductance of lurye capacitors, 3 small
error wili be found when measuring there.
Errora will be negliznbie for most practical pur-
poses,

Measurements Lotow 50 mmf are vene. v
not obtainahie hecause reserance at these vi i s
usuzlly falls out of range of the coils . ft
available for freguency checking., For :oens-
urements bielow 50 munt an additional ealila: ted
coil is required.

For these measurements, in a great w:m-
ber of cages, the capacitor need not be rerivind
from the civcait in which t i3 wired unles . the
capuacitor ia heavily loaded.

Another method, similar to thac abu. . .3

to employ a known inductance and fiope 102
resonant srequency with the unknown - -
aeeled avross iL. See equation "B’ Appen |

where f is the resonan frequency in ¢ 3
and L is the inductance io henriea. Cxwnl. @
in farads.

A third method, for capacitors up toa it
1000 mmif, requires an inductance whic. Is
shunted by a calibrazed vanable capacitor. The
capacitaor is set at maximum and the resonsnt
frequency of ¢he cirenit i fagnd. The unknown
capacitor is then connceled across the variable
and the capacituuce of the jatter Jecreased to
a point where thc circuit resonutes at the
original frequency. The difference between
the first and last scttings of the calibrated
variable eapacitor is the value of the unknown.

Measurement of inductance of r.f. coils,
Conneet a capacitor of known value across the
coil and us the "Grid Dipper’” as a grid-gip
oscillator to find the resananmt frequency of the
resulting L/C eombination. The inductance of
the coil may be calculated from equation “C"
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 induetance,
be sure to employ a low inductance standard
condenscr, connected to the unknown coil by
wide ribbon, in order to oblain most accurate
resuits. Due to the distributed capacitance,
especially in large coils. some slight error will
result; however, if the value nf the low in-
ductance known capacitor is fairly high, the
errcr will be negliginle,

_Relative Q of capacitors or inductances at
a given frequency may be noted by cbserving



the character of the dip, as previously des-
cribed.

Antennas, Use instrument as prid-dip os-
ctllator. Coupling zhouald be made at a low
impedance or high current point as shown in
Fig. 1E. This poirt, fur 2 half wave antenna,
i3 at the center, and for lornger wirnss is at
points odd quarter wavelengtha casunad feom
either end., It wiil be observed that a [ail-wave
antenrna will not be a4 haif-wave at exactly hail
its resonant {requeney.  This is beeause the
end eilecty arce found only ut the amenny cnds
and will be anzent at olher points when the
antenna i3 a full wave or more long. It is
therefore always necossury to measur: an an-
tenna under the conditions desired (relating
to pliysical aud elestrical lenmgri). Mearure-
ment should be made with the avtenna pliced
a3 near as poscible te ita ultiniite operating
position. Checks on a given antera at different
heights or positions will show an amazing
difference in antenna rescnunce.

If it is physically impossible to reach a
low impedance point, o check miy be made at
a high-impedance or hizh-voltage point. Capac-
itive coupliny should be used ns shown at
Fig. 1. If thu high impedance oint involved
is one of the oudy, the end effect <will be aitered
due to the presence of the insirurnent and the
resonant fraquency of the antenna will slightly
decrease, Thiz must he takien irro conzidera-
tion when making measurement, ic., the read-
ing indicated wiil be slightly lower than trus
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 harrmonics are detected
when using the “Grid Dipper.” As previously
mentioned, these harmories will not oceur at
exact multiples of a haif-wave,

When measurement is mad:. the feeders
should be disconnected from ihe antennas.
Unless the feeders hanpen to ne perfectly
matched or terminated, true ant, : -a resonance
will not be indicated becuuse un atched feed-
ers or incarrectly terminated fec ' :rs will pre-
ascnt either a positive or negative - actance and
will, therefore, alter the electrico! length of
the antenna,

VWhen the antenna element is 7 very large
diameter, such as is often found in rotating

beams, sufficient coupling to the “Grid Dippe;"
may not be obtained and some difficulty will
be c¢neountered in finding a reading, This
enndition may semetimes be relieved by jump-
ing a foot or so of the antenna at the center
with a small diameter wire and couping tw
this wire.

If the antenna is to be normally used with
ils center open, close it with the shortest possi-
bie wire during measuvement, This must be
done alse with the fulied dipule. The short
may later be removed, if required, when feeders
are connected,

Tuned or resonant feeders, such as us_e‘d
in the Zepp antenna. Use instrument as grid-
dip osciflator und check for desirad resonance
at the merics or parallel tuned cireuit on the
transmitter end of the feeder. If resonance at
the desired frequency i3 not obtainable, altera-
tions may be made in tke tuned eircuit or the
feeder length according to the actual resonant
frequency found. Care must be exercisea not
to become confused by other resnnance indica-
tions. It must be remembered that a Zepp i3
actually a lang wire antenna parially doublea
back on itsulf and resonance ean therefore be
noted at frequencics Loth higher and lower than
the desired one.

Untuned or non-resonant feeders. After
the anteuna has Leen ad)usted to the corrcet
length, an untuned feed iine may be eonnectred
cmploying sonie svsiem of matching, Correct
match may ue obtained by making adjustment
while employing a itransmission impedance
bridge or a standing-wave-ratio meter and using
the "Grid Dipper” (set at antenna resonant
frequency) as Lhe signal generator.

The transmission hridge or the s-w-r meter
should employ a meter of ful] 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 sufli-
cient reading. [If the coupling is too tirht,
the instrument frequency calibration may be
alightly shifted.

The matching device should then be ad-
justed for as near unity standing-wave-ratio as
possible. If a sntisfactorily low standing-wave-
ratio is unoutainuble, it is due to either a fault
in the matching system or due to a shift in
antenna resonance. The lattzr may be checked
by slightly werying tie “Qrid Dipper” ifre-
quency until & Jower sower. is found or until a
better s.w.r. meter null is indicated. The fre-
queney 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 freqiency.
It may also be nueessary to trim up the wi-
justment of the matching system.

Tuning the parasitic bram. Use the in-
strument as grid-dip ascinator and adjust driven
clernent for resonancr.  Vhe feodor chould he
disconrceted and the parasitic elemenis suoald
be set at their calcula‘ed correet length, {f the
driven element is open at the center, close it.
After this elemant has Lbeen properly zet, con-
nect and match feeder as described in the
foregoing pari«¢raph (open antenna centor if
matching sy:l: m so requirest. Thae pnrasitie
elements may {hen he adjusted using the “Crid
Dipper” as the signal generator couplad to the
feed line and oy observing readinzgs on 4 re-
ceiver (with nn “S” meter) connected to a
short antenna some distance away. Helative
field readings :n actual “3” units then may be
be obtained af::r each ailjustment. As when
matching feedrre eoupliug to the “Grid Dipper”
should Lwe as i:»se as possivle. It is a good
idea to occasior. 'ly check the actual frequeney
of the instrum ot en the receiver,

Following the tuning of the parusiiic ele-
ments, the sianding-wave-ratio should again be
checked., It will, undoubtedly, increase, hecause
tuning of the other elements will cause a change
in antenna resonance.  This will huve to he
altered accurdingiy, as dezcribed unler “match-
ing of non-resonant lines.” Depetition of the
preceding steps i3 advisable for putting on the
finishing touches.

If the beam is located so that surrounding
objects are likely to eause detuning as the
beam is rotatad (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 sigmal 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 operation may be handled right on
the roof by one person, or wherever the beam
i3 located. The use of the instrument also
keeps the channel free from unnecessary QRM,

Quarter-wave shorted lines. Use os a grid-
dip escillator and couple tor open wive lincs as
at Fig. 1(:, and inr coaxial {ines as at Fig, 1H.
When trimming lines for correct length. fittings
to be used eventually for connections should be

inatalled on the end of the line, The approxi-
mate fresuency of the line may be dutermi_lmd
by rough caleulation. Other resonant points
can be found, however., These will be at three
times the funiomental quarter-wave, where the
line is then three-quarter waves long, or five
times the Tundamenial yuarter-wave, ete.

Quarter-wave open limes.  For oben-wire
tines, connect a short at one end and measure
a3 for guarter-wave shorted line, Duce io the
ferpth of the shert, the actual elecirical levgin
of the line (used as an open linel will he
shightly in error depending on the line spacirpr,
The closer the spacing, the smaller the erior.

For coux lines. place short on lineg and
measure as quarter-wave shoried Jine.  The
short should e as dirvect and short as possible
from inner conductor to shield in order 1o
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. l'or
coax line, measure for cuarter-wave shortzid line
at half the calculated or desired rrequency.
Resonant froqueney thus found must oe ithen
multiplied by 2 for a resulting half-wave short-
ed line.

Half-wave open lines. For open-wirs linos,
couple at center az shown at Fig, 11, Moy coax
line, short one end znd measure for yuarter-
wave shorted line at half the calculated ire-
guency., Resonant frequency thus found muzst
be multiplied by 2 for the correct length of the
line after short is removed; provided the short
is made direct as maentioned above.

Check standing waves. Aside from employ-
ing the “Grid Dipper” as the signal generator
in econjunction with a standing wave ratio
meter, ppen-wire feed lines may be checked
for the existence of standing waves by using
the intrument as a diode detector. A flat line
ia indicated when the meter reuding remuins
constant as the “proue’ coil is moved along the
line. Care must be used {o maintain uniform
distance or coupling between coil and line.
Since the “Grid Dipper” coil is protected by an
insulated slecve, the coil form may be held
]against the line for maintaining uniferm coup-
ing.

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

Relative ficld-strength meter, Tlse the
“Grid Dipper” as divde detector. Conncet a
short antenna to one of the coil posts through



a 5-30 mmf capacitar. The instrument’s fre-
quency calibration will shift some, so the dial
wiil have to be rotated for maximum readine of
the received signul. Actual frequency caliiwa-
tion I3 unimportant for this purposs. Sonsi-
tivity of the “Griil Dinper” as a fickl meter i3
not as great as that of zurme ochier devices, but
it will, nevertheless, be helpful in many cases,

IV,

The D0661-90651 is supplied complete with

its own internal power supply.,  The unit wii)

operate an 105 to 123 vells at 30 to 60 cLoles

per second. [f it should Lecome necesears to

use the instrument where 115 volt, BO ewvcla

power is not readily avaiiable, it muy be ppor-
ated from a battery power supply.

Battery power ahould be cennected to the
terminal board. TB1, as indicar .d gn the sche-
matic circuit diagram, K 906.1. The brown
Jumper between terminals 3 ad 4 on TE 1b
connects the oszcillator tube heater to the 6.3
volt transformer winding. For hattery opera.
tion, remave this jumrer and connect rositive
6 volts to terminal 4, the extrere left terminal
The heater battery supply needs to supply only
150 ma.

The "Grid Dipper” may he employed for a
rumber of other measurcments, principaily
when utilized as a sipnal generator. ltsusezsa
epridalip oseitllator will he quite obvious and seif
suneestive for measurement of many other
tvpea of equipmoent and circuits. The applica-
tinns hervin dezeribed are those which will be
generally most useful.

POWER SUPPLY

The red jumper between terminalg 1 and 2
on TI2 1a connerts the internal B4 sunply to the
ozcillatur. IFer battery operatipns, remove the
Jumper and eonnect positive 87 to 135 volis Lo
terminal 2, the {erminal second from right.

The center terminal is ground and should
have A.-negaive and R-negative connected to
it. The eable conncecting Lhe battery power
supply to the Grid-Dip Meter should be fud
through the hele provided in the left side of
the cover. This hoie is normally covered with
a pluy button.

The FIL. anld PLATE switches on the front
banel control the battery supply as well as the
a-c supniy.

Y. GROUND

The power cable on the 90661 Tndustrial
Grid-Dip Meter is a three wire cable with a
ground lead., The Grid-Dip Meter shoyld be

VL

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

If the unit does not operate, as indicated

connected to a point of zero polential {ground)
wheneaver the unit i= used in the vicinitv of
equipment on which high voltage is apptied,

MAINTENANCE

by lack of meter reuding, check first to he sure
a enil is plugged into the coil terminals, nnd
second check the fuse. If the fuse is defective
check for shart circuit in B+4- er heater circuit
before replacing fuse. Do not replace fuse with
a fuse larger than 1% amperes.

VII. LOW FREQUENCY USE

If it i3 desired to use the No. 90661 —
No. 906851 at frequencies below 1.7 mega-
eyeles, the following additional coils may be
procured:

YIIL

Seven protected coils are suvnlied with the

unit. The color<ede on the ccil base corres-

No. 46702 925 to 2000 ke,
No. 456703 500 to 1050 ke.
No. flﬁ?O_'i 325 te 600 ke,
No. 467058 220 to 350 ke

COILS
ponds with the color code on calibrated scale.

IX. TECINICAL SUMMARY

Frequency Range:; 1.7 to 87 megacycles
in seven ranges with large over 10,

Size: 7 inches x 3¢ inches x 33§ inchca
(less coils),

Weight: 314 pounds.
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THIRD ANGLE PROJECTION

I. RESISTORS

360 + 5% 1/2 watt composition resistor
Allen Bradley Type EB

2.2K 4+ 10% 1/2 watt composition resistor
Allen Bradley Type EB

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

200 + 5% 1/2 watt composition resistor
Allen Bradley Type EB

15K + 10% 1/2 watt composition resiator
Allen Bradley Type EB

47K + 102 1/2 watt composition resistor
Allen Bradley Type EB
II. CAPACITORS

20~20 mfd. = 150 WVDC - dual dry electrolytie
Aerovox No. E27TA52 '

470 pf + 10% - 500 WVDC; button-mica; Erle No,370-FA
180 pf + 10% - 500 WVDC; button-mica; Erie No. 370-CB
Same as C3
Millen condenser assembly for 90651
Same as Cp
240 pf + 5% - 500 WVDC ~ Molded silver mica

Aerovox type CM20

ITII, Transformer

Combined fllament and plate transformer
NnY.T- CO. NO. TF-16838

DIMENBIONS UNLESS OTHERWISE NOTED MUBT EX HELD TO A TOLERANCE QP

PARTS LIST
DESIGNED BY cHeckeo ay (QE SCALE
DRAWN BY APPROVED
TANES NILLEN WP, G0, IWE.| DATE S5EoT
O MALDEN MASSE. U.BA. 3-25-65, K Grid Dip Meter
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THIRD ANGLE PROJECTION

Iv. RECTIFIER

1N3756 - Silieon rectifiler - max. forward current: 125 ma, -
max., P.R.V.: 400
(formerly selenium stack -~ Federal Teél. & Tel,
No. 402D34524)

V. TUBE

9002 = T7-pin miniature triode

VI, SWITCHES

Filament switch - D,P.S.T., toggle - 3A., 125V,
Plate switech - S.P.S,T, togglp - 3A., 250V.

VII, METER

0-1 milliamp - 2 1/2 inch dia. - Triplett model 221-T

VIII. COILS

Coil A Range 1.7 - 4.5 MC,
Coill B Range 2.9 - 7.5 MC,
Coil C Range 6.4 « 16 MC,
Coil D Range 13-32 MC.
Coil E Range 25-60 MC.
Coil F Range 60-150 MC.
Coll G Range 140 - 300 MC.

IX. SOCKET

Socket T=pin minlature ceramic tube socket
Millen No. 33407

BIMENSIONS UMLESS OTHERWIRE NOTRED MUBT SE WELD TO A TOLERANCE QF

PARTS LIST
O DESIGNED BY cHECKED BY QG E SCALE
DRAWN BY APPROVED
[} C.[| paTE
" 90651
8 MALDEN uAu.. U.BA, 3-25-65 K Grid Dip Meter
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THIRD ANGLE PROJECTION

X. PLUGS & JACKS

Wy 2 - conductor power cord;
QB rlehe W i Fe O, eNE = D1255-00>
J1 Phone Jack = Mallory No. A2A
XI. FUSE
Fq 1l 1/2 Amp. 250V. - Type 3AG

XII. MYISCELLANEOUS
Fuse holder; Cinch-Jones No, 801
4 lug terminal strip; Cinch-Jones No. 1542-A
2 lug terminal strip; Cinch-Jones No. 1520
Etched panel per Millen drawing No. K90651-15
Molded back plate per Millen drawing No. K90651-5
Dial window per Millen drawing No. K90651-12
Dial cross halr per Millen drawing No. 90651-14
Paper dial
Chaasls cover (wraparound)

Carrying case = Millen No, 90651-C

XIII. EXTERNAL HARDWARE

No. 4=40 x 3/8" - binding head screws - B,N.P.#
No., 8=32 x 1/2" - binding head screws - B.N.P,#
No., U4 internal lockwashers - B.N.P.#

No. 8 flat fiber washers

Back plate:

LV, b

Etched panel: 3 No, U x 1/4" self-tapping screws

51855 12 7/16" I.D. flat metal washers - B.N.P.*®
2 7/16"-32 hex nuts - B,N.P,#

OIMENRIONS UNLESS OTHERWINE NOTED MUST BE HELD TO A TOLINANCE OF

PARTS LIST
DESIGNED BY CHECKED BY L"Q—E SCALE
S e C0 . DATE
! 90651
MALDEN @HA'!.. U.B.A. 3-25-65 Kﬂpid Dip Meter
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THIRD ANGLE PROJECTION

Jl : 1 3/8" I.D. flat metal washer - B.N.P.*®

1 3/8"=32 hex nut - B.N,P.¥

Cabinet: 4 No. 6~32 x 1/4" binding head screws - B,N.pP.#
i No. 6 internal lock washers - B.N.pP,®

1l snap button plug for 3/8" dia. hole.
United-Carr No. 48186

®B.N.P.: brass, nickel-platd

DIMENSIONE UNLESS OCTHEIRWISE NOTED MUSY BE HELD TOD A TOLERANCE OF

PARTS LIST
DESIGNED BY cHeckeony CQE SCALE
ORAWN BY APPROVED
JAMES MILLEN MIFG. CD., INC.| DATE K 90651
MALDEN MASS,. U.8.A. 3-25-65 Grid Dip Meter
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