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WARRANTY

THE SINGER COMPANY, METRICS DIVISION, warrants each new instrument to be free from
defects in material and workmanship, effective after delivery to the original purchaser as follows:

Commander* instruments: Potentiometers, Bridges,

Volt Ratio Boxes and Standard Resistors.................. 5 years
Sensitive Research™ Electrical Indicating Instruments........... . 2 years
Other Electrical and Electronic Measuring Instruments.......... 1 year

Repair or replacement (at our option) without charge (F.O.B. factory) will be effected when our
examination satisfactorily indicates that defects are due to workmanship or materials. Electron
tubes, semiconductors, batteries, fuzes, lamps, thermoelements, and RatioTran* potentiometers
are excluded from warranty coverage. Warranty returns must first be authorized by the factory.

If the instrument or any portion thereof, has been abused, misused, damaged by accident or
negligence, or if any serial number or seal has been removed or altered, the warranty is void.

This warranty is in lieu of all other obligations or liabilities expressed or implied and The Singer
Company neither assumes, nor authorizes any person to assume for them, any other liability
in connection with sales of instruments manufactured by The Singer Company, Metrics Division.

THE SINGER COMPANY « METRICS DIVISION

915 PEMBROKE STREET, BRIDGEPORT, CONNECTICUT ¢ 3211 S. LA CIENEGA BLVD., LOS ANGELES, CALIFORNIA

REPAIR AND MAINTENANCE

Instruments should be returned only on prior written authorization from the Singer Representa-
tive or the factory!". Warranty repair will be made upon written request. Please provide the fol-
lowing information in order to expedite our processing of your instrument:

1. Model or Type 5. Approximate date instrument was placed in operation
2. Serial Number 6. Approximate number of hours of use

3. Description of trouble®® 7. Has maintenance action been previously requested?
4. Test instruments used 8. Other comments

Upon receipt of this information our Service Department will send you service data or shipping
instructions. Upon receipt of shipping instructions forward the instrument to the factory prepaid.
If requested, an estimate of charges will be made before work begins.

(1) Contact Metrics Division, Bridgeport, Connecticut for Commander®, Empire*, Panoramic®, and Sensitive Research® instruments,
Contact Metrics Division, Los Angeles, California for Gertsch* instruments.
(2) Include data on symptoms, measurements taken, suspected location of trouble, maintenance action taken, and any other relevant data,
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ADDENDUM

for
MODEL NF-105 and NF-105 { M-126)

TYPE T1, T2, and T3 TUNING UNITS

PURPOSE,

To update schematic diagrams of T1, T2, and T3 tuning units
to include the PRE IF OUTPUT circuitry.

ADDENDUM,

A, Add the following circuitry to the Tl tuning unit schematic:

PRE IF JI3
OUTPUT
AN
R2as R247
20
75 | =

TO JUNCTION OF
P79 AND 77

B. Add the following circuitry to the T2 tuning unit schematic:

TO JUNCTION OF

J203 AND C9
R272
75
J206 PRE IF
e)| OUTPUT
R274 1
120 =




C. Add the following circuitry to the T3 tuning unit schematic:

PRE IF J605
OUTPUT| (@

TO JUNCTION OF

S602 (WIPER) &
L619 (CENTER TAP)

III, DESCRIPTION,

The PRE IF OUTPUT circuitry provides an i-f signal whose
bandwidth is greater than the i-f signal obtained from the
tuning unit i-f amplifier. The output of the PRE IF OUTPUT
circuitry is used for spectrum signature analysis.

Addendum No. EI10
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MODELS TA/NF-105
TA/NF-205, TA/NF-105X-M-126

TA/NF-105-F and TA/NF-105-FX

PURPOSE,
To improve scan specifications from 10 db to 4 db.
DESCRIPTION,

On Parts Lists and Schematic Diagrams, change capacitor C717
from 200 uuf to 100 uuf

Addendum No., El12



ADDENDUM
for
MODEL T3/NF-105
The following components are to be deleted from List of Replaceable Farts
for Model T3/NF-105,
KéE33. R654

The values of components noted below appear incorrectly in the List of
Replaceable Farts for the Model T3/NF-105, Make changes as indicated,

Reference Symbol Descrip:ion Fart of
R624 220 ohms, 10%, 1/2 W carbon 42 MC L F, Amplifier, T3
R630 220 ohms, 10%, 1/2 W carbon 42 MC L F. Amplifier,T3

Change the schematic as follows:
i, Delete R633; connect C657 directly to the plate of V607.

2. Delete R654; connect C661 directly to the control grid of V609,

£ddendum No. E14
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PART ONE -~ INTRODUCTION
SECTION I

Description of Noise and Field Intensity Meter Model NF-105

General

Noise and Field Intensity Meter Model NF-105 is intended for use in the
frequency range from 150 KC to 1000 MC, This frequency range is covered
by means of four plug-in heads which house the R, F., and I, F., circuits.,
The Basic Measuring Unit contains detectors and audio circuits, cali-
brating standards, attenuators and indicating circuits as well as a
voltage regulated power supply. The 150 KC to 20 MC portion of this
equipment 1s treated in a separate book and therefore this book concerns
itself with the 20 MC to 1000 MC range, In addition, dipole antennas,
magnetic, electric and line probes, injection blocks, cables and carrying
cases are available, Inverters for DC operation of the equipment,a
broad band antenna set and a remote indicating meter may be had as
optional equipment,

Application

Model NF-105 provides a compact, lichtweicht,portable noise and field
strength meter for measurements of noise originating in electrical and
electronic equipment and of electrical field strength, Built-in

impulse noise and sine wave generators are used as calibrating standards
for noise and carrier measurements, Readings may be taken using a
visual indicator (meter) or aural means (slide-back method), Figure 1
1llustrates a typical application of the instrument,

Technicsl Characteristics

POWER REQUIREMENTS: 115 volts, 50 to 400 cycles (100 VA) or 12 or 24
Volts, DC (190 Watts) ™

VOLTAGE REGULATION: "A" and "B" supply regulated for operation from
105 to 125 volts AC or 11.5 to 15 volts DC (23 to
30 volts DC respectively),

FREQUENCY RANGE: 150 KC to 1000 MC in four plug-in heads. Tuning Unit
© T-A/NF-105 treated in a separate book, covers the

range from 150 KC to 30 MC in six bands; Tuning
Unit T-1/NF-105 covers the range from 20 to 200 MC
in two bands; Tuning Unit T-2/NF-105 covers the
range from 200 to 400 MC in one band; Tuning Unit
T-3/NF-105 covers the range from 400 to 1000 MC

in two bands.,
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VOLTAGE RANGE AS A TWO-TERMINAL R. F. VOLTMETER:

Interference measurements: 1 to 100,000 microvolts/MC
BW(MC) BW(MC)

Carrier intensity measurements: 1 to 100,000 microvolts

INPUT IMPEDANCE: 50 ohms

CALIBRATING IMPULSE NOISE SOURCE:
Pulse repetition rate: 2.5 to 2,500 cycles
Pulse spectrum: Flat to 1000 MC within £1/2 DB
Pulse amplitude: wvariable from 37 to 97 DB above 1 microvolt
per megacycle bandwidth,

INDICATING METER: 44" logarithmic movement calibrated in microvolts
(0.5 to 10) and decibels (-6 to £20),

WEIGHT: Basic Measuring Unit with a Tuning Unit - 71 1bs,

SIZE: Basic Measuring Unit - 18-3/4" wide X 94" high X 14-5/8" deep.



4, List of Components

Noise and Field Intensity Meter Model NF-105 consists of the comﬁonents listed

below.

quan- ~ Dimensions (in.)

tity Name of Component Catalog No. Height Width  Depth
1 Basic Measuring Unit (Main Unit) BA-105 9-1/2 18-3/k  1k-5/8
1 Tuning Unit, 150 KC - 30 MC T-A/NF-105 8-1/2  6-1/k 11-3/k
1 Tuning Unit, 20 MC - 200 MC T-1/NF-105 8-1/2  6-1/k 11-3/k
1 Tuning Unit, 200 MC - L0OO MC T-2/NF-105 8-1/2 6-1/L 11-3/4
1 ©  Tuning Unit, 400 MC - 1000 MC T-3/NF-105 8-1/2 6-1/k 11-3/4
1 R. F. Patch Cord (6 iach)
1 R. F. Patch Cord (18 inch)
1 AC Line Cord
1 Standard Accessory Kit, 20-1000 MC KT-105-D h-1/4 23-3/k 7

consisting of the following items

1 Accessory Carrying Case AC-105-C -1/ 23-3/4 7
1 Dipole Antenna Set (20-200 MC) DM-105-T1 h-1/2 21-1/2  3-1/2
1 Dipole Antenna Set (200-400 MC) DM-105-T2 L-1/2 21-1/2 3-1/2
1 Dipole Antenna Set (400-1000 MC) DM-105-~T3 h-1/2 21-1/2 3-1/2
1 Tripod (collapsed) : TP-105-4 21-5/8 4 3-1/4
1 Line Probe (50 ohms) LL-105 3 2-1/2 2-1/2
1 Magnetic Field Probe MP-105 - 10 3-1/2 1
1 Electric Field Probe EP-105-4 7-5/8 5/8 5/8
2 30 ft. R. F. Cables CB-105
1 Earphones EA-105 5 & 1
1 Alignment Harness AH-105 2-1/2 3-1/2 3-1/2
1 Grounding Strap (3 ft.) GR-105
3 Antenna Masts MA-105 20 1 1
1 Mast Socket MS-105-A 1-3/4 1-1/2 1-1/2
1 Megacycle Rule E 20-400 Mcg
1 Megacycle Rule (400-1000MNC
1 Broad Band Antenna Cone BB-105 9-1/2 8 8
1 Broad Band Antenna Plane BB-105 1/2 2k 2k
1 Injection Block UN-105 2 2-1/2 1
5 Broad Band Antenna Rods (2 ft.) BB-105
1 Inverter for 12 V DC Operation 1012-105 6-3/4  9-7/8 5-5/8
1 Inverter for 24 V DC Operation MO2L-105 6-3/4  9-7/8 5-5/8
1 DC Supply Cord (& ft.) DC-105
1 Remote Indicator RE-105 h-1/2  4-5/8 L-1/2
1 Remote Indicator Cable (25 ft.) RC-105
1 Line Probe (500 ohus) LH-105 3 2-1/2 2-1/2
1 Carrying Case for Optional Equipment  0C-105 25-1/2 28-1/k 11-3/k
1 = Carrying Case for a Tuning Unit TC-105 15-1/2 7-3/k4 10-1/2
1 Antenna BEquipment for T-4/NF-10% LM-105 14 15-1/2 6
1 Switching Unit SU-105 3-3/8 5-3/8 4-1/8
1 Clamp-On Probe CP-105 4-3/8 2-1/2 1-1/4
1 Filter, 150 KC to 30 MC F—A/NF-IOS /1-1/8 3_3/8 5_3/8
1 Filter, 20 MC to 65 MC F-IA/NF-105 4-1/8 5-—5/8 5-3/8
1 Filter, 65 MC to 200 MC F-IB/NF-105 4-1/8 3-3/8  5-3/8
1 Filter, 200 MC to 400 }C F-E/NF—lOS 4—1/8 5_3/8 5_5/8
1 Tripod Bag BG-105 30 4 5. .
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COMPARTMENT FOR
1 - 8' INVERTER CABLE

1 - 25' REMOTE METER CABLE SPARE PARTS TRAY
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N | | |
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@ ! ! —
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ANTENNA MASTS (6) BROAD BAND ANTENNA BASE

FIGURE 3 - ARRANGEMENT OF PARTS IN OPTIONAL EQUIPMENT
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Description of Major Components

The Basic Measuring Unit of Noise and Field Intensity Meter Model NF-105,
in conjunction with the R. F. plug-in heads, contains all tubes and
associated circuits., It is housed in an aluminum case provided with a
gasketed front cover,

Of the four R. F. plug-in heads available, one is normally carried
plugged into the main unit. The other three R. F. plug-in heads may
be individually stored in carrying cases for tuning unit (TC-10%).

For three of the tuning heads (T-1/NF-105, T-2/NF-105 and T-3/NF-105),

there is a corresponding dipole antenna set consisting of a balun trans-
former and dipole arms. A mounting base and three extension mast rods
are provided to mount sny of the dipole antennas on the tripod.

Antennas for Tuning Unit T-A/NF-105 are covered in a separate section.

The broad band antenna consists of a cone equipped with fittings for
extension rods, 6 extension rods and a ground plane.

All antennas may be mounted on an adjustable wooden tripod.

The magnetic field probe consists of a three-inch electrostatically
shielded pick-up loop attached to a handle., In order to minimize shock
hazard, the probe is insulated.

The electric field probe consists of a pick-up rod housed in a container.

Like the magnetic field probe, this probe is insulated.

Four filters are available as o:tional items to provide a means of re-
jecting any single frequency desired from 150 KC to 400 HMC.

The two line probes differ in that one is a 50 ohm and the other a 500
ohm pick-up device. BEach probe is hcused in a shicld and 1s equipped
with binding posts for easy attachment to the line to be evaluated. The
probe is capacitively coupled to the line. A clamp-on probe 1is also
available for taking conductive mecasurecments.

The remote indicator contains a meter duplicating that on the main instru-
ment panel, An earphone jack is provided to facilita*te aural monitoring.

The DC inverters are of the rotary type furnishing the 115 volts €60 cycle
power needed to operate the equipment.

The headset is designed for €00 ohms impedance,
An injection block is provided for use with the broad band antenna.

A grounding strap serves to protect the operator from electrical shock
when touching the equipment.

An alignment harness is provided for R. F. and I, F, alignment of the plgg-
in heads. It consists of two small metal containers housing the appropri-
ate circuits, connectors and connecting leads,

Switching unit SU-105 enables the operator to feed either the calibrating
signal from the Impulse Generator or the interference signal from the
anterna to the SIGNAL INPUT jack on the front panel by means of a toggle
switch rather than by changing cables. This unit 1is available as an
accessory.

8
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SECTION II
Installation and Aseembly

Selection of Site

When setting up the equipment for interference measurements, it should
be so located that the appropriate antenna or probe can reach the
interference source when connected through the 30-foot length of R. F,
cable, vwhen using the equipment for field intensity measurements, a
site must be chosen which is free from trees, electrical rower and
telephone lines, metal fences, buildings and other projections that
might interfere with the field strength pattern,

Assembly and Interccnnections

Ascertain that the plug-in head covering the desired frequency range is
inserted in the main unit. If not, loosen the head latch located near
the left edge of the main panel (see Figure 4). Holding back or locking
the latch to clear the panel of the plug-in head, pull the handle

located near the left edge of the plug-in head. Insert the head covering
the desired frequency range in the main unit, again hnlding the latch

of the locking mechanism. After fully inserting the head, release the
latch which will then rest against the front of the plug-in head panel,
Tighten the locking screw. Remove from the accessory carrying case such
additional components as may be required, including the following:

a, R. F, patch cord - é inches, Connect this cord between the ATTEN,
OUTPUT connector near the left edge of the equipment panel and the
connector on the plug-in head; if the head used has gore than one
frequency range the cord must be attached to the connector corres-
ponding to the frequency range desired,

b. R, F. patch cord - 18 inches., This cord is used with shunt calibra-
tion to connect the IMPULSE GEN. or SINL WAVE GEN, to the SIGNAL
INPUT receptacle,

c. AC line cord. This cord leads from the AN connector located on the
right side of the equipment panel (beneath the fuse post) to the 115
volts, 50 to 400 cycles power source,

d. Inverter. If the equipment is to be operated from a battery, the
inverter corresponding to the available DC voltage (12 or 24 V) is
used. Connect the free end of the AC power cord to the outlet on
the side of the inverter,

e, DC power cord. By means of the DC power cord, connect the inverter
to the battery, If the battery is part of a grounded system, always
connect the black lead of the DC power cord to the grounded terminal
of the battery, regardless of the battery polarity.

\O



<2 o HEAD
—-> LATCH — 115 VOLTS
. —d] BERYA 50 ‘bom/tOO CYCLES
1] -
6" PATCH CORD <:> g | |
[ 3 |
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SWITCHING UNIT

o BATTERY [+
SU-105 o 25 FT 1oV or 247

GREEN —» (not furnished)
DIPOLE ANTEY
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- RS @

TO GROUNDED PHONES
CONDUIT (R
GROUND STAKE

30 FT. CABLES

FIGURE 4 - INTERCONNECTION BETWEEN VARIOUS COMPONENTS
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Remote indicator. In certain instances, it may be desirable to
use the remote indicator in order to observe readings and have an
aural monitor some distance from the location of the main unit.

Remote indicator cable. When the remote indicator is to be used,

it is connected to the main unit by means of this 25-foot cable.

The cable is attached to the main unit by means of an AN connector,
located near the lower right hand corner of the front panel.

Headset, The headset is plugged into the PHONES jack located near
the lower left hand corner of the main equipment psnel, or may be
inserted into the jack on the remote indicator unit.

Grounding strap. The plug-end of the grounding strap is inserted in
the jack marked GROUND located in the lower right hand corner of the
front panel; the other end of this cord may be connected to any suit-
able ground, :

R, F. cables., The two 30-foot R.F, cables are taped together at
fixed intervals in order to prevent shifting in their relative
position., These cables must be used for all measurements since
substitution of other cables of different types or having different
lengths will disturb the measuring accuracy. When connecting the
cables, the color coding must be observed. Attach one of the green
plugs of the cable to the SIGNAL INPUT connector, also carrying the
green marking and located in the lower left hand corner of the panel,
The companion cable marked red is used only with the series method

of calibration described in par. 10,4.

Injection block. The injection block is used only in conjunction with
the broad band antenna,

Magnetic field probe, In order to pick up the magnetic field component
of R.F, interference (for relative readings only), the magnetic field
probe is used,

Electric field probe, For the electric field component of R, F, inter-
ference, the electric field probe is used. Attach its connector to
the 30-foot cable with the green marking.

Line probes, If conducted interference is to be measured, select

either the 50 or 500 ohm line probe, depending upon the impedance with
which it 1s desired to load the line. Attach its connector to the 30-
foot{ R.F. cable, with the green connector. If an unbalanced circuit is
to be measured, connect the side which is grounded or is electrically
closest to ground to the binding post marked by one dot. The "high" side
is fed to the binding post marked by two dots. If a balanced circuit

is to be evaluated, connect its center tap to the post marked by one
dot, ground this post if no center tap is available. Connect the two
"high" sides of the two remaining binding posts. The unmarked binding
post 1s merely connected so that the probe provides s balanced load for

11



the line, Therefore, the connections to the two "high" sides
must be reversed, in order to obtain noise measurements for both
sides of the balanced line,

Tripod. If the dipole or the broad antenna is to be used, the
tripod is employed as a supporting base. Extend the legs to the
desired height and tighten the leg locking screws securely.

Broad Band antenna. In order to operate the broad band antenna, its
plane, cone and extension rods are needed, Remove the rods on the
tilt plate (near the center of the base) from their support clips,
and insert them into the stud holes. This will permit angular adjust-
ment of the antenna, Attach the antenna base to the tripod by
securely fastening the two thumbscrews located in the tripod crown
to the corresponding holes in the tilt plate. By means of the three
fasteners in the cone flange, attach the cone to the ground plane,
The cone extension rods are inserted into the holes on top of the
cone, in order to obtain maximum operating efficiency of the antenna
in the frequency range desired. Proceed in accordance with Figure 5.
After the antenna is completely assembled on the tripod, connect the
injection block to the connector from underneath the antenna base,

Dipole antenna, There are three dipole antenna sets covering the
range of 20 - 1000 MC as follows3

20 - 200 MC (DM-105-T1)
200-- 400 MC (DM-105-T2)
400 -1000 MC (DM-105-T3)

Each set consists of a bakelite tube having a dipole block on one end
and a matching transformer on the other. On the 20 - 200 MC and 200-

400 MC sets, the dipole arms are separate and are attached to threaded
inserts on the opposite sides of the dipole block. There are two loose
(unattached) pairs of adjustable dipole arms; one pair covering the
frequency range of 27 to 140 MC, the other pair from 140 MC to 400 MC.
Because of physical size, the maximum extended length of the low fre-
quency dipole arms was limited to correspond to 27 MC. For frequencies
from 20-27 MC, the dipole is extended to its maximum length. The chart

of Figure 9 allows for the reduced effective height in this range. On
the 400-1000 MC set, the dipole arms are permanently attached to the
block. To use any of the dipole antennas, attach the bakelite tube to
the tripod mast by means of the clamp. Place the mast base on the tri-
pod crown, insert the mast into the socket on top of the base, and
tighten the centrally located thumbscrew on the tripod crown thus lock-
ing the mast and the base to the tripod. If desired one or two additional
mast sections may be inserted. The dipole may be rotated about a hori-
zontal axis by loosening the bakelite clamp thumbscrew. When the desired
position is obtained, tighten this thumbscrew.
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Megacycle ruler. The nmegacycle rules are used to extend
the dipole arms to the proper length Tor the desired
operating frequency. To cover the range of 20-400 MC,
use the steel tape rule. For the range of 400-1000 ¥C,
the engraved bakelite rule is employed. VWhen using the
steel tape measure from the exact center of the dipole
to the extreme tip of one dipole arm. Repeat procedure
on the other arm. When using the bakelite rule measure
from the plastic block which supports the dipole arm.

Switching Unit. Switching Unit SU-105 provides & coaxial
switch to select either the IMNPULSE CENZRATOR ocutput or

antenna cable for cornection tc the 3IGNAL IUPUT receptical.
Figure 6B shows switching unit connected for operation.
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PART TWO — OPERATING INSTRUCTIONS
SECTION III

Operation

8. Applications and Methods of Measurement

Figure 6A tabulates the applications together with data required to
calibrate and operate the instrument.

There are four major types of application as follows:
1., Noise Measurements (Peak)
2, Noise Field Intensity
3., Two-Terminal R.F. Voltmeter (Carrier)
4e Carrier Field Intensity

8.1. For noise measurements the output of the internal impulse generator is
directly compared to the level of the unknown signal, Indication may
be visual (meter) or aural (slideback).

The slideback method offers two advantages over the visual method., It
makes it possible to differentiate between two or more types of inter-
ference simultaneously present; also it may be used at very low repeti-
tion rates, even for single imoulses, Thus the slideback method should
be used when the repetition rate is below 50 cycles,

In analternate method, the internal impulse generator is used to
calibrate the instrument which then becomes direct reading in terms of
microvolts per megacycle bandwidth applied at the input receptacle,

In both cases, shunt calibration is employed, i.e. the calibrating
voltage is applied at the same 1nput receptacle which is to be used for
the unknown voltage,

When the broadband antenna is used, series calibration is employed., In
this case, the calibrating voltage is injected at the antenna in series
with the unknown voltage.

8.2, Noise Field. Intensity Measurements are performed in the identical manner
. as noise measurements using the dipole, except that the effective height
of the dipole antenna is taken into account.

8.3. Two-Terminal R,F, Voltmeter, For T-1/NF-105 and T-2/NF-105 the Sine
Wave generator is used to calibrate the instrument so that it is direct
reading in terms of microvolts applied at the input receptacle,

For T-3/NF-105, the Impulse Generator is used as the calibrating standard,

17



8.4,

9e

Carrier Field Intensity measurements are performed by first calibrating
as a two-terminal R,F. voltmeter, Then the effective height factor is
applied to produce readings in microvolts per meter,

NOTE: The methods of 8,3 and 8.4, although stated as indicating
carrier values, may be utilized to show peak values of
modulating carriers, For the sake of simplicity, this
variation of 8,3 and 8,4 has not been listed in Figure 6,

Control Settings

Before attempting to operate this equipment, make certain that the
controls are set to the positions indicated,

CONTROL POSITION

Function Switch METER BAL

IMPULSE GEN. OUTPUT 90 DB above 1 uv/MC
NOTEs The IMPULSE GEN, OUTPUT and SIGNAL INPUT ATTENUATCR

eontrol knobs must be pulled out before being turned.
Turning without first pulling forward may damage these
attenuators, Upon lining up the dot on the control

knob with the desired position, push knob all the way in,

SIGNAL INPUT ATTENUATCR 20 DB

NOTEs

When the SIGNAL INPUT ATTENUATCR is in the O DB position
use the orange scales on the large meter, For all other
positions, read the black scales,

The conversion charts Figure 7 are provided for convenience
in converting from "DB above one microvolt™ to "microvolts"
and from "DB above one microvolt per megacycle™ to "micro-
volts per kilocycle",

IMPULSE GEN. P.R.R. X100

CYCLES 10

SINE WAVE 0SC, - IMPULSE GEN, OFF

METER INT.

POWER OFF

POWER (on inverter, when used) OFF (down)
SLIDEBACK Max, clockwise

18



DB ABOVE 1 MICROVOLT

TO

MICROVOLTS

QR

DB ABOVE 1 MICROVOLT PER MEGACYCLE BANDWIDTH (DBMC)

TO

MICROVOLTS PER MEGACYCLE BANDWIDTH

Total

DB COR 20 30 40 50 60 70 80 90

DBMC
0 10.0 31.6 100 316 1000 3160 10000 31600
1 11.2 35.5 112 355 1120 3550 11200 35500
2 12,6 39.8 126 398 1260 3980 12600 39800
3 14.1 44T 141 447 1410 LAT0 14100 447700
4 15.8 50.1 158 501 1580 5010 15800 50100
5 17.8 5642 178 562 1780 5620 17800 56200
6 20,0 63.1 200 631 2000 6310 20000 63100
7 2244 70.8 224, 708 2240 7080 22400 70800 N
8 25,1 9.4 251 794 2510 7940 25100 79400
9 28,2 89,1 282 891 2820 8910 28200 89100
10 31.6 100,0 316 1000 3160 10000 31600 100000

MICROVOLTS
R

MICROVOLTS PER MEGACYCLE BANDWIDTH

FIGURE 7A - CONVERSION CHART




DB ABOVE 1 MICROVOLT PER MEGACYCLE ( DBMC )

MICROVOLTS PER igLOCYCLE BANDWIDTH
TOTAL
DBMC 20 30 40 .50 60 70 80 90
0 .010 .031 .10 31 1.0 3l 10.0 31
1 .011 .035 J11 .35 1.1 3.5 11.0 35
2 012 040 12 40 | 1.2 440 12.0 40
3 014 04 14 b 1ok bl 12,0 bds
4 .015 .050 .15 .50 1.5 5.0 15.0 50
5 017 056 .17 56 1.7 5.6 17.0 56
3 +020 063 .20 .63 240 6.3 20,0 63
7 022 070 022 .70 2.2 7.0 22,0 70
8 .025 079 .25 .79 245 7.9 25.0 7
9 .028 .089 .28 .89 2.8 8.9 28.0 89
10 .031 +100 31 1.00 3.1 10.0 31,0 100

MICROVOLTS PER KILOCYCLE BANDWIDTH

FIGURE 7B - CONVERSION CHART




9.1.

10,

10,1,

I.F, GAIN Max, clockwise

VOLUME Max,., clockwise

Initial Adjustmen

Turn POWER switch on and, when using the inverter, also turn on the
toggle switch located next to its DC connector, thereby powering the

equipment, Allow a five minute warm-up period before attempting to
calibrate,

Adjust the METER BAL. control, located in the upper left hand corner,
for zero reading on the large meter., Set function switch to ZERO ADJ,
and turn the ZERO ADJ. control until the meter again reads zero,
Repeat as required,

Noise Measurements

Visual Substitution (meter)

Turn the function switch to PEAK and leave it in this position for all
peak measurements,

Connect the desired pick-up device to the SIGNAL INPUT receptacle by
means of the 30 foot cable,

If the dipole antenna is to be used, adjust the dipole arms to the
proper length for the frequency at which the measurement is to be taken,
The megacycle rules are provided for thics adjustment., Placement of the
dipole antenna relative to the source of R,J. noise should be in accord-
ance with the applicable specification or requirement,

Tune to the desired frequency., Adjust SIGNAL INPUT ATTENUAT(R and IF
GAIN to produce a reference reading., Use as much signal input attenua-
tion as 1is consistent with good signal to nolse ratio, After the
reference reading has been obtained, disconnect the 30 foot cable from
the SIGNAL INPUT receptacle and connect the 18 inch cable from the
IMPULSE GEN. receptacle to the SIGNAL INPUT receptacle. Turn on the
impulse generator by rotating the SINE WAVE 0SC, IMPULSE GEN. switch to
the IMPULSE GEN. position, This switch is located below the SIGNAL
INPUT ATTENUATOR,

NCTE: If no impulse generator signal is audible in the headset,
slowly turn the IMPULSE GEN. FINE CONTACT ADJ. over its
entire range, Should this fail to produce a signal in
the headset, set the IMPULSE GEN. CONTACT FRELADJ. control
as described in Section V, Par, 26,

*Mhis step may be accomplished more conveniently by meens of
switching unit SU-105, available as an accessory item.
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After adjusting the impulse generator, its repetition rate may be
lowered to any value, However, for visual indication greatest
accuracy is obtained with repetition rates above 100 per second.

By means of the step and variable controls, adjust the IMPULSE GEN,
OUTPUT to match the reference reading previously obtained, (The
impulse generator output in DB above 1 microvolt per megzcycle is
the sum of the readings of the IMPULSE GEN, OUTPUT and of the small
meter,) This is the level of the unknown sicnal in DB above one
microvolt per megacycle bandwidth at the input receptacle.

If the level of the unknown signal fluctuates, the measurement should
be made at the highest reading unless otherwise stipulated in the
applicable specification,

Since the insertion loss of the SIGNAL INPUT attenuztor is the same
for both unknown and calibrating signals, its reading need not be
condidered. If, however, the level of the unknown signal is higher
than the maximum output of the impulse generztor, it will be necessary
to reduce the insertion loss of the SIGNAL INPUT attenuator when
avplying the calibrating signai. In this case, the change in CIGHAL
INPUT attenuator setting in DB must be added to the impulse generator
reading, Conversely, if the level of the unknown signal is lower
than the lowest output of the impulse generstor, it will be necessary
to increase the insertion loss of the SIGNAL INPUT attenuator when
applying the calibrating signal, 1In this latter case, the change in
SIGNAL INPUT attenuator setting in DB must be subtracted from the
impulse generator reading,

Since there is a slight signzl attenuation in the 30 foot cable, it
is necessary for full aceuracy to add a correction factor for this
cable loss, which factor is obtained from Figure 8,

If the measurement was made with the dipole antenna a mismstch
occured since the theoretical 72 ohm impedance of the divole was
terminated in the 50 ohm imput impedance of the receiver. In order
to compensate for this mismatch add 1.7 DB to the indicated reading.

If, as required by some specifications, ogen circuit voltage (antenna
induced voltzge) is desired, an additional factor of é DB must be acdded,

When changing frequency ranges on T-1/NF-105 (20-200 MC) or T-3/NF-105
(400-1000 MC), turn the knob located to the left of the dial window

to the desired range, In addition, change the connection of the patch
cable on the head to correspond with the frequency range in use.
Recalibrate the new freguency by following the procedure outlined
above, When changing to a new freguency plug-in head, calibrate in a
like manner,

nD
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10,2,

Aural Substitution (slideback)

Another method of indication for the substitution method is by
aural means using slideback, This latter method, in fact has
several advantages over visual substitution (see Par. 8.1.).

If the slideback method of indication is to be employed, proceed
as follows:

Choose the probe or antenna to iLe used and connect it to the main
unit, Set the TUNING control to the desired frequency, et the
SIGNAL INPUT ATTENUATCR to the highest insertion loss which will
still permit listening to the unknown noise, Set the IF GAIN
control to about 60 or 70% of maximum clockwise position an¢ scan
by keeping the slideback control at the point at which the pesks of
the unknown signal are barely audible in the phones. Alternately,
set the slideback control at 50% rotation and follow with just suf-
ficient gain to maintain this level in the phones,

NOTE: Setting the IF GAIN control near its minimum gain position
may result in receiver overload causing erroneous readings,

Adjust the SLIDEBACK control until the noise is at the threshold
of audibility.

Disconnect the 30 foot cable from the {IGNAL INPUT receptacle and
connect the 18 inch cable from the IMPULSE GEN. receptacle to the
SIGNAL INPUT receptaclet Do not change the SLIDEBACK or the IF

GAIN control settings until the measurement is completed, Turn on
the impulse ienerator and vary its output until it is audible in the
earphones, Adjust the IMPULSE GEN, P.R.R. control and the CYCLES
switch until the P.R.R. agrees with that of the unknown signal if
possible. (This is a convenience and not a condition to obtaining
accurate results), Adjust the amplitude of the internal noise
calibrator by varying the IMPULSE GEN, OUTPUT attenuator and the ADD
TO IMPULSE GEN, OUTPUT control until the output oroduced in the ear-
phones is at the threshold of audibility as was the unknown, Add the
IMPULSE GEN., QUTPUT reading and that of the ADD TO IMPULSE GEN. OQUTPUT
meter, Note the sum of the two readings. This is the level of the
unknown signal, For full accuracy apply the correction factor for
cable loss (Figure 8).

If the measurement was made with the dipole antenna, the indicated
signal level must be corrected by adding 1.7 DB to obtain the dipole
voltage (see Par, 10,1)., If open circuit voltage is desired add an
additional factor of 6 DB,

If the level of the unknown signal is higher than the maximum output of
the impulse generator or lower than its minimum output, the measurement
may be made by operating the signal input attenuator as explained in
Par, 10.1.

*This step may be accomplished more conveniently by means of
switching unit SU-105, available as an accessory item.
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10.3.

Noise Measurements —~ Direct Reading (Two—tegminal R.,F, voltmeter-
noise,

As an alternate method, the instrument may be calibrated as a two-
terminal R.F, voltmeter,

This method is essentially the reverse of the methods described in

~ Par,. 10.1 and 10,2 in that the instrument is calibrated prior to taking

readings of the unknown voltage and thus becomes direct reading in
terms of microvolts per megacycle at the input receptacle.

Ad just METER BAL. and ZERO ADJ. controls, Set function switch to PEAK,
Tune to the desired frequency (approximately)., Connect the 18 inch
cable between IMPULSE GEN., and SIGNAL INPUT receptacles, Turn on the
impulse generator, Set SIGNAL INPUT ATTENUATOR to 40 DB, IMPULSE GEN,
OUTPT (The impulse generator output in DB above one microvolt per
megacycle is the sum of the readings of the IMP, GEN. ATT. and of the
small meter) to 80 DB above one microvolt per megacycle. Adjust IF
GAIN for full scale reading on the meter., Turn off the impulse gen-
erator. The instrument is now calibrated for a full scale sensitivity
of 80 DB above one microvolt per megacycle bandwidth, (/) The
sensitivity may be increased or decreased in 20 DB steps by changing
the setting of the SIGNAL INPUT ATTENUATOR,

Full scale readings in the various SIGNAL INPUT ATTENUATOR positions
will be as follows based upon the above calibration procedure,

SIGNAL INPUT ATTENUATQR SETTING FULL SCALE SENSITIVITY
DB DB ABOVE 1 uv/MC
0 40
20 60
40 80
60 100
80 120

(/) It must be noted that the sum of the readings in DB of the
SIGNAL INPUT ATTENUATOR and of the large meter add up to 60 DB which
differs by 20 DB from the full scale sensitivity mentioned above., This
difference is due to the fact that the bandwidth of the instrument is
considerably less than one megacycle,
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When changing to a new frequency the IF GAIN control may require
readjustment in order to maintain full scale reading of the
calibrating voltage.

After the instrument has been calibrated, remove the 18 inch cable
from the SIGNAL INPUT receptacle and connect the 30 foot cable with
the green connectors between this receptacle and the desired pick-up
device?

The calibration procedure outlined above utilizes the full sensitivity
of T-1/NF-105. However, the higher frequency heads T-2/NF-105 and
T-3/NF-105 have wider bandwidths and therefore they are capable of more
noise mensitivity., To fully realize this extra sensitivity, the
instrument may be calibrated at a lower level of impulse generator
voltage by using more IF gain., In this case, the indicated readings
must be increased by a factor equal to the amount by which the sensi-
tivity was increased, The sensitivity should not be increased beyond
the point where the receiver noise level becomes excessive.

For measurements in the presence of a high noise background, it is
recommended that the substitution method (Par. 10.1 or 10.25 be used
in preference to the direct reading method.

1044. Noise Measurements - Broad Band Antenng

As indicated in the previous paragraphs, the shunt calibration method
(calibration at input terminals of instrument) is applied when dipole
antennas or line probes are used as pick-up devices, For the broad-band
antenna, series calibration (calibration signal in series with unknown)
is used, The series calibration method has the advantage not to

require a change of connections; however, an extra factor of 20 DB must
be applied since the injection block attenuates the calibrating signal
by this amount,

To use this method, connect the unbalanced injection block to the broad
band antenna., Attach both of the 30 ft, cables to the correspondingly
color-coded receptacles on the injection block., The other ends of the
cables are connected to the SIGNAL INPUT receptacles (green) and to the
IMPULSE GEN. receptacle (red), Turn IMPULSE GEN, switch OFF,

Tune to the desired frequency. Adjust SIGNAL INPUT ATTENUATOR and IF
GAIN to produce a reference reading on the large meter, Shut off the
external noise source, Turn on the impulse generator, Adjust IMPULSE
GEN, output to obtain thereference reading. Note the reading of the
IMPULSE GEN. OUTPUT controls, The unknown voltage is 20 DB less than
this amount due to the attenuation of the calibrating voltage in the
injection block. The reading so obtained ia the open circuit voltage,

*This step may be accomplished more conveniently by means of
switching unit SU-105, available as an accessory item.
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11,

For full accuracy, apply the cable loss correction factor. Note that
the polarity of the cable loss correction factor depends upon the
method of calibration. In the shunt calibration method, the instru-
ment 1s calibrated to read voltage at its input terminals, The cable
loss reduces the voltage between the signal source and the input
terminals; therefore, the correction factor is positive, In the

series calibration method, the calibrating voltage is injected at the
pick-up device, This voltage is attenuated by the 30 foot cable so
that the unknown signal is greater than the indicated value, Therefore,
the correction factor is negative,

In the calibration procedure outlined above, meter indication was
described., Slideback may also be used 1n a2 manner similar to that
described in par. 10,2, In addition, the instrument may be calibrated
to be direct reading, as outlined in par, 10.3,

Noise ¥Field Intensity

Use the dipole antenna and calibrate by substitution or for direct
reading as described in par., 10.1, 10.2 or 10.3. In order to take a
reading, turn the antenna about a vertical axis until a maximum
indication is accomplished, If the reading is either off scale or too
low, change the setting of the SIGNAL INPUT ATTENUATOR until a reading
is obtained within the central portion of the meter scale, The voltage
picked up by the dipole is of the maximum value when the axis of the
dipole arms is perpendicular to the direction in which the signal source
is located. The dipole should also be rotated about a horizontal axis
to give maximum response., It may be turned to any angle from horizontal
to vertical, For accurate measurements, it is desirable to take three
different readings, with the dipole antenna moved to different locations
which are not in a straight line., The average of the three readings
should then be used as the significant measurement. To obtain field
strength readings in microvolts per megacycle per meter, add the dipole
factor (Figure 9), This factor is composed of two frequency dependant
variables namely:

Effective Height of the Dipole Antenna

Loss in the 30 foot Cable
and two constants, namely:

Mismatch from 72 ohm antenna to 50 ohm cable (1,7 DB)

Conversion to open circuit voltage (6 DB)

The reading thus obtained 1s the open circuit voltage picked up by the
dipole, If loaded circuit voltage is desired it is necessary to subtract
6 DB,
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12,

12.1.

Two Terminal R,F, Voltmeter - Carrier Measurement
Calibration Procedure for T-1/NF-10 -200 MC) and T~ -10

Q0= MC

Connect the 18 inch cable between the SINE WAVE OSC. and the SIGNAL
INPUT receptacles, Set the SIGNAL INPUT attenuator to 80 DB,

Turn the function switch to its extreme counter-clockwise position,

in order to adjust the sine wave oscillator. With the SINE WAVE 0SC,.-
IMPULSE GEN. switdh in its OFF position, adjust the 0SC. ZERO control
(next to function switch) for zero reading on the main indicating meter.
Set the SINE WAVE OSC, - IMPULSE GEN. switch to SINE WAVE OSC. Adjust
the 0SC. LEVEL control (beneath the 0SC. ZERO control) for full scale
reading (CAL mark) on the main indicating meter, The sine wave oscilla-
tor must again be adjusted as stated above, if the R,F. plug-in head

is changed,

Set the TUNING control on the R,F, head to "CAL" (approximately 63 MC
on e%ther band of the 20 to 200 MC head or 220 on the 200 to 400 MC
Head).

Set the function switch to CARRIFR position. Tune the receiver about

its "CAL®™ marking on the dial until the signal from the sine wave
oscillator causes maximum deflection, Adjust the IF GAIN control for
full scale meter reading. The instrument is now calibrated as a two
terminal vacuum tube voltmeter at this frequency with a full scale
sensitivity of 100 DB above one microvolt (80 DB on SIGNAL INPUT ATTENUA=-
TOR plus 20 DB on meter),

The sensitivity may be increased, in 20 DB steps, to a full scale value
of 20 DB above one microvolt by operating the SIGNAL INPUT ATTENUATOR.
The value of an unknown voltage is the sum of the DB readings of the
meter and of the SIGNAL INPUT ATTENUATOR.

In order to calibrate at other frequencies, substitute the impulse
generator for the sine wave oscillator. The impulse generator in this
case is used as a transfer standard., Remove the 18 inch cable from the
SINE WAVE OSC. receptacle and connect it to the IMPULSE GEN. receptacle,
Turn the function switch to PEAK, Set the SIGNAL INPUT ATTENUATOR to 40
DB, Adjust the impulse generator output by means of the IMPULSE GEN.
OUTPUT attenuator and the ADD TO IMPULSE GEN., OUTPUT control until a
full scale reading or any other convenient reference is obtained on the
large meter,

Ny
\O



12.2.

Tune to the desired frequency. Without changing the impulse
generator output level, readjust the I.F. GAIN control for the pre-
viously established reference reading on the large meter. Set
function switch to CARRIER. The instrument is now calibrated at the
new frequency,

Inssmuch as the accuracy of carrier measurements is somewhat affected
by the slight bandwidth variations of the receiver for different
frequencies, the bandwidth factors in DB, Figs, 10, 11 and 12, should
be added to the reading in DB above one microvolt if full accuracy is
desired. To convert from "DB above one microvolt" to "microvolt" use
the conversion chart Figure 7,

When changing frequency ranges on T-1/NF-105 (20-200 MC) turn the knob
located on the left of the dial window to the desired range., In
addition, change the connection of the patch cable on the head to
correspond with the frequency range in use, Recalibrate the new
frequency by following the procedure outlined above, When changing to
the new frequency plug-in head, calibrate in & like manner.

In the presence of high ambient interference or high hiss level of the
equipment, an accurate carrier measurement may be performed in the
following manner,

Note the meter reading in microvolts produced by the combined noise and
carrier levels. Detune the equipment sufficiently to lose the carrier
signal,

Note the reading produced by noise level alone. The following formula
appliess

S = JA2 ~N2 in which S is the unknown carrier level, A the
combined noise and carrier level and N the noise level (all in microvolts).,
For example, if the combined noise and signal level is 50 microvolts and
the noise level 30 microvolts, the true signal level would be

S =502 - 302 or 40 microvolts,

Calibration Procedure for T-3/NF-10

The method of calibration for T-3/NF-105 differs from T-1/NF-105 and
T-2/NF-105 in that, the impulse noise generator is used for carrier cali-
bration. This is permissible since both the level of the impulse generator
and the bandwidth of the receiver are known. The bandwidth of the receiver
is a consideration since the impulse noise sensitivity of the receiver is

a function of its bandwidth, Thus, if the receiver had a bandwidth of one
megacycle, its CW sensitivity in microvolts would equal its impulse
sensitivity expressed in microvolts per megacycle bandwidth, If the
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BANDWIDTH DATA AND CALIBRATION CHART FOR
TUNING UNIT, T-1/NF-105

SERIAL NO. 3525
_ IMPULSE GEN. LEVEL
FREQ. MC BANDWIDTH IN M BANDWIDTH FACTOR IN DB IN IB ABOVE 1 uv/MC
20 Ll 0 B 59.0
30 Ll 0 59,0
L0 | 0 59.0
50 L 0 59.0
60 m G 59.0
65 1 0 59.0
FIG. 10
62 126 0 58.0
80 126 0 58.0
100 126 G 58.0
120 . 126 0 58.0
140 126 0 58.0
160 126 0 53.0
180 .126 0 58.0
200 .26 0 58,0
FIG. 11
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BANDWIDTH DATA AND CALIBRATION CHART FOR

TUNING UNIT, T-2/NF-105

BANDWIDTH FACTOR

SERIAL NO. 3525

IMPULSE GEN., LEVEL

FREQ. MC BANDWIDTH IN MC IN DB IN DB ABOVE 1 uv/MC
| i
190 | ? !
1 |
| | . |
200 2327 ; 0 52.5 |
! |
210 237 0 52.5 :
220 237 0 92.5
240 237 g 52.5
260 051 + .5 52.0
280 251 + .5 52.0
300 251 + .5 52.0
320 251 + .5 52.0
340 251 + .5 52,0
360 5 251 ? * .5 o0
!
380 i .251 + .5 52.0
400 251 + .5 2.0

33
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13.

receiver bandwidth were only 0.1 megacycle, the impulse noise
calibrating voltage required for the previous CW sensitivity

ad justment of the receiver would have to be increased by a factor
of 10,

The calibration procedure is as follows. By means of the 18 inch
cable, connect the impulse generator receptacle to the signal input
receptacle and turn on the impulse generator. In view of the fact
that the magnitude of cable losses is appreciable in this tuning
range, the impulse noise source must always be applied through the
18 inch cable in order to avoid calibration errors.

Set the SIGNAL INPUT ATTENUATOR to 20 DB, IF GAIN control 3/4 full and
the function switch to PEAK. By means of the impulsc generator output
controls, adjust the impulse generator output to the value indicated in
the chart (Figure 13). Tune to the desired frequency and adjust the IF
GAIN control for a full scale meter indication.

Set the SIGNAL INPUT ATTENUATOR to 20 DB and the function switch to
PEAK, Tune to the desired frequency. By means of the impulse generator

output controls, adjust the impulse generator output to the value
indicated in the chart (Figure 13).

The instrument now has a full scale sensitivity of 40 DB above one
microvolt as a two-terminal vacuum tube voltmeter. By changing the
signal input attenuator setting the sensitivity may be changed in 20 DB
steps, To convert these readings to microvolts see the conversion
chart Figure 7, Calibration by means of the impulse noise signal must
at all times be made with the function switch in the PEAK position,
although the instrument is being calibrated to be used for carrier
measurements, After calibration has been performed, carrier measure-
ments are taken with the function switch in the CARRIIR position,
Readings must be taken in the PEAK position, however, if the peak value
of a modulated carrier is to be measured,

In the presence of high smbient interference or high hiss level of the

equipment, an accurate carrier measurement may be made, by taking
readings of signal plus noise and then noise alone as outlined in par. 12.1l.

Carrier Field Intensity

Calibrate as a two~terminal R.F, voltmeter in accordance with the methods
described in par. 12.1 or 12,2,

Use the dipole antenna, In order to take a reading, turn the antenna
about a vertical axis until a maximum Iindication 1s accomplished., If the
reading is either off scale or too low, change the setting of the SIGNAL
UNPUT ATTENUATOR until a reading is obtained within the central portion
of the meter scale, The voltage picked up by the dipole iam the maximum
value when the axis of the dipole arms is perpendicular to the direction
in which the signal source is located. The dipole should also be rotated
about the horizontal axis to give maximum response., For accurate

AN
ANEA



measurements, it is desirable to take three different readings,
with the dipole antenna moved to different locations which are not
in a straight line. The average of the three readings should then
be used as the significant measurement. To obtain field strength
readings in microvolts per meter, add the dipole factor (Figure 9).

This factor is composed of two frequency dependsnt variasbles namelys
Effective Height of the Dipole Antenna
Loss in the 30 foot cable

and two constants, namely:
Mismatch from 72 ohm antenna to 50 ohm cable (1.7 DB)
Conversion to open circuit voltage (6 DB)

The reading thus obtained is the open circuit voltage picked up by

the dipole, If loaded circuit voltage is desired it 1s necessary
to subtract 6 DB,
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PART THREE - REPAIR INSTRUCTIONS
SECTION IV

Theory of Operation

14. Tuning Unit T-1/NF-105

Tuning unit T-1/NF-105 covers the frequency range from 20 to 200 MC
in two bands. There are two separate R,F., amplifiers, one covering
the frequency range from 20 to 65 MC, and the other from 65 to 200 MC,

Each R.F, amplifier uses a four-section "Inductuner” as its variable
tuning element., Each section of the Inductuner consists of a con=-
tinuously variable inductor which in conjunction with the proper
capacitor, end inductor and, in some instances, shunt inductor,
covers the desired frequency range.

A block diagram of the R,F, amplifiers is shown in Figure 14,detail
schematic illustration in Figure 27.

In order to keep the input voltage standing wave ratio (VSWR) to a

low value, thus obtaining high measuring accuracy, the input circuit

is made to appear as a 50 ohm load at the input terminal, Although
this results in a deterioration in noise figure, this compromise
between VSWR and noise figure is necessary for the sake of measuring
accuracy. From the input, the signal is fed through the first tuned
circuit to the grid of the first R.F, amplifier (6AK5), The plate of
this stage is directly fed into the second tuned circuit, which in turn
is capacitively coupled into the grid circuit of the second R, F,
amplifier (6AK5), The signal obtained in the plate circuit of this
stage is applied to the third tuned circuit, which is coupled to the
grid of the mixer stage (half of a 12AT7 in the 20 to 65 MC range, half
of a 6U8 in the 65 to 200 MC range). The other section of the mixer
tube serves as the local oscillator. Inasmuch as a 10,7 MC I,F. fre-
quency is employed, the oscillator generates a frequency which is, for
all tuning positions, 10.7 MC higher than the corresponding R.F, fre-
quency., The resultant difference frequency of 10,7 MC is applied from
the plate circuit of the mixer into the I,F. line transformer,

Local oscillator injection in the 20 to 65 MC range is accomplished by
means of a 5 mmf capacitor (C78); in the 65 to 200 MC range, a 2 mmf
injection capacitor is employed (C105).

Change-over of the two frequency ranges here discussed is accomplished

by means of a band selector switch (S1) which switches the following
functions:
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15.

"B" Supply Voltage
Frequency Dial Illumination
I.,F, Output

Gain

Since the 20 to 65 MC range has a high gain reserve, a potentiometer
(R50) is provided in the cathode circuit of the first I.F. amplifier
stage, This permits setting the gain to a value roughly correspond-
ing to that of the 65 to 200 MC range.

The 10.7 MC I.F. amplifier (Block diagram Figure 15) consists of three
amplifying stages and a cathode follower output stage, The output
signal of the R.F. amplifier is switched into a low impedance line
which feeds into the low impedance side of a line transformer. The
high impedance circuit of this transformer 1s fed into the grid circuit
of the first I.F. amplifier stage (6AK5). Its output, through a
double tuned I,F, transformer, is applied to the grid circuit of the
second I.F., amplifier (6BJ6). This stage is similarly coupled to the
third I.F. amplifier (6BJ6). The third I.F, amplifier, through a single
tuned I.F. output transformer, is fed to the grid of a triode connected
6BJ6 which is used as a cathode follower, This is done in order to
feed the meter detector from a low impedance source to obtain good pulse
response (see Par, 17). In order to obtain a high output voltage from
the cathode follower stage, its cathode is tuned by means of L47.

The I.F. gain control R105, located on the main panel, varied the grid
bias applied to the 1lst, 2nd and 3rd I.F. amplifier stages.

Tuning Unit T-2/NF-105

Tuning Unit T-2/NF-105 covers the frequency range from 200 to 400 MC in
one continuously tunable band,

The R.F. amplifier consists of a grounded grid R.F. amplifier stage, a
local oscillator and a crystal mixer, A block diagram is shown in Fig,
16, detailed schematic illustration in Fig. 28,

The input signal is fed through a 50 ohm network, which, in conjunction
with a tightly-coupled first tuned circuit keeps the input VSWR to a low
value., The signal is inductively coupled to the tuned circuit which is
fed into the cathode of a type 5876 pencil tube, The variable tuning
elements used in this tuner are three individual tuning capacitors ganged
together by means of a worm drive shaft, The R.F. stage operates as a
grounded grid amplifier, Its plate circuit is tuned and inductively
coupled to an untuned pick-up coil which feeds the signal to the 1N21B
crystal mixer. The local oscillator operates at a frequency 30 MC

41



16.

higher than the corresponding R.F. frequency. Its energy is fed
inductively into the crystal pick-up coil. In the mixer, it is com-
bined with the R,F, signal producing a difference frequency of 30 MC,
which is the I.F, frequency. Since the crystal mixer produces an
output signal at a low impedance, this signal 1s fed directly into a
low impedance line,

The 30 MC I,F. amplifier consists of 4 amplifying stages and one
cathode follower output stage., Its theory of operation follows clesely
that of the 10,7 MC I.F. amplifier (Par. 14) and is, therefore, not
discussed in detail,

In order to avoid interference in reception by microphonics produced in
the local oscillator, the entire R,F, amplifier chassis and its dial
and tuning mechanism are shock mounted.

Tuning Unit T-3/NF-105

The frequency range of 400-1000 MC is divided into two bands, 400-700 MC
and 700-1000 MC. The circuitry used in the two ranges is essentially
identical except that the constants are adjusted to correspond to the
proper frequencies. (A block diagram is shown in Figure 18, detail
schematic illustration in Figure 29.) The tuned circuits used are
capacity loaded quarter-wave coaxial lines in the R.F. circuits and
capacity loaded half-wave parallel lines in the oscillator circuit.
Frequency tuning is accomplished by varying the snount of capacity load-
ing of the lines.

The input signal is applied to a coupled pair of tuned circuits preceding
a grounded grid triode type 5876. The plate of the 5876 is tuned by
means of a single tuned circuit which is inductively coupled to a crystal,
type 1N21B, The local oscillator is also inductively coupled to this
crystal mixer, In the 400-700 MC range a 6T/ is used as the local
oscillator tube, while in the 700-1000 MC range a 6F, tube is used, The

local oscillator operates 42 megacycles above the fundamental frequency.

The mixer output therefore produces an IF frequency of 42 MC,

The frequency range switch applies the mixer output of either the 400-
700 MC or the 700-1000 MC tuner to the input of the IF amplifier, At the
same time, it switches the "B" voltage and dial lights. The first stage
of the IF amplifier uses a cascode circuit in order to provide a low
noise figure. A 6BQ7A double triode is employed in this stage. It is
followed by four stages of synchronously tuned pentodestype 6AK5 and a
6BJ6 in a cathode follower circuit,
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17.

Detectors, Metering and Output Circuits

The output of the cathode followers (V7, V17 or V610) is applied to
two detectors, V18 and V19, a 6ALS and a 6AB, respectively. The 6AL5,
with both sections in parallel, supplies the voltage for the operation
of the indicating meter; the 6ABL operates as the audio detector,

See Figure 17 for a block diagram, Figure 30 for a schematic diagram,

A function switch (S2) permits preliminary adjustment of the instrument
and operates the meter circuits in two different manners, In the peak
position, peak values of pulses or carriers are indicated; 41in the
carrier position, peak of unmodulated carriers and average of modulated
ones are read, Since it is difficult to show true peak values of
pulses, especially at low repetition rates, special circuits are
employea to accomplish satisfactory visual peak indication.

The output impedance of the cathode followers feeding the detectors is
very low., Since the impedance of the two sections of the 6AL5 is also
low, the resulting charge time is extremely short. The discharge time
1s made long by using a discharge resistor (R86) of 50 megohms, The
discharge time is further increased by applying the 50 megohm resistor
in the grid circuit of one-half of a double triode (V21) with negative
feed back so that it operates as a resistance "magnifier" or a pulse
stretcher, V21 simultaneously serves in the bridge type vacuum tube
voltmeter circuit, which operates meter Ml,

For carrier measurements, the 50 megohm resistor (R86) is shunted by R71
and R73 to a value of approximately 150,000 ohms. Thus, the discharge
time is sufficiently shortened to permit indication of average rather
than peak values,

For the 0 to 10 microvolt range, the voltage applied to the vacuum tube
voltmeter for full scale reading is 2,5 volts. The corresponding voltage
for the higher ranges is 25 volts, In both instances the R.F. and I.F,
amplifiers are operated at the same gain level. The residual noise
indication on the meter is thus reduced by a factor of 10 when operating
on the higher ranges, The sensitivity of the instrument is switched

by means of a wafer switch (S3) attached to the rear of the signal input
attenuator. A momentary switch S4, located on the front panel, when
operated shorts out part of the meter multiplier resistance, thus increas-
ing the meter sensitivity by 10 DB, This feature effectively produces a
10 DB scale overlap and functions on all sensltivity ranges except the

0 to 10 microvolt range.

The inacicating meter Ml is a 100 microsmpere logarithmic movement with
one calibration serving the O to 10 microvolt range armdsa second one for
all higher ranges. This distinction is necessary becsuse of lack of
linearity in the diode detector (V18) for voltages below 2.5 volts. The



18,

meter movement is protected from overload by means of a 1N34 crystal
(X2) when switched to the more sensitive range, The dynamic range of
the I.F, amplifier limits the diode voltage to a safe value for the
less sensitive range,

Certain preliminary adjustments are necessary in the vacuum tube volte
meter circuit in order to allow for variations in tubes, aging and
warm-up. The function switch disables those circuits which would inter-
fere with these adjustments,

The anode of the audio detector, with the function switch in the peak
position, may be biased to any desired value from O to approximately
=20 volts by means of the slideback control (R80). This permits
clearer aural pulse reception and measurement of pulse amplitude by
the slideback method. (See Par, 10.2) The audio detector is followed
by a two stage audio amplifier using a dual triode type 12aU7 (V20).
Its output is fed through transformer T10 and an RF filter network F3
to the phone jack on the front panel and to an AN connector for remote
phone operation. The use of the RF filter network is necessary in
order to filter out RF interference that may be picked up by the head-
set and to prevent any RF currents in the phone leads from coupling
back to the input circuit,.

In the "Meter Balance" position of the function switch, the grids of
the two sections of V21 are grounded, The meter balance control (R90)
may, therefore, be operated to compensate for differences in the two
tube sections.

In the "Zero Adjust" position, the IF amplifier is disabled by being
biased to cut-off; any voltage reaching the grid circuit of the vacuum
tube voltmeter is generated in the meter detector (V18) as contact
potential and may be balanced out by biasing the other section of the
VTVM tube by an equivalent amount of voltage of like polarity. This is
accomplished by zero adjust control R99 located on the front panel. This
control balances out the contact potential appearing for the high diode
load resistance in peak position,

In the carrier position, the amount of contact potential is somewhat
lowered because of the lower load resistance., This potential is balanced
out by the carrier zero potentiometer R10l located inside the equipment
to the rear of the plug-in head.

Impulse Generator

The impulse generator serves as a standard impulse noise source producing
extremely short pulses of variable repetition rate, Because of the short
pulse duration (approximately 0,0005 microseconcs) an impulse noise
spectrum flat from 0.01 MC to 1000 MC is obtained.
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19.

The impulse generator consists of an electronic repetition rate
generator (V23), a pulse shaper (V25), a magnetic driver, a coaxial
line, a metering system and a step attenuator. See block diagram
Figure 19, schematic diagram Figure 30.

The repetition rate generator uses a 12AU7 (V23) in a multivibrator
circuit. Its frequency of operation is adjustable from 2.5 cycles to
2500 cycles by means of switch S5 and dual potentiometer R122A and
R122B. The signal is fed to another 12AU7 (V25), arranged as a
cathode follower, which holds to a constant width the pulses used to
operate the magnetic driver.

The device is coupled to a contact which discharges, at the desired
pulse repetition rate, a charged coaxial line. The duration of the
resultant pulse is determined by the length of the coaxial line, The
polarity of the line charging voltage is reversed at 10 second inter-
vals in order to minimize contact migration, Polarity reversal is
accomplished by means of a 12AU7 (V24) multivibrator operating a
relay (RE1l).

Since the amplitude of the pulse genersted in the coaxial line is,
within the operating limits of the equipment, directly proportional

to the charging voltage, the relative pulse amplitude in DB is shown

by DC meter M3 as a function of the line charging voltage, The line
charging voltage is varied over a 10 DB range by means of R163. Thus,

a continuous 10 DB impulse output variation is achieved., The output

may also be varied in steps of 10 DB by the impulse generator attenuator
located on the front panel (see Par., 20). The total output in DB above
one microvolt per megacycle of bandwicdth is the sum of the indications
of this meter and of the step attenuator.

The step attenuator is treated in Par, 20,

Sine Wave Oscillator

The sine wave oscillator (Figure 20) serves as a continuous wave calib-
rating standard delivering an output of 100,000 microvolts into a 50
ohm load. It operstes at approximstely 63 MC for calibration of the

20 to 200 MC R.F., plug-in head and at 215 MC for calibration of the

200 to 400 MC head. Frequency change is accomplished automatically by
the head connector as plug-in heads are changed, The 63 MC oscillator
uses one triode section of 12AT7 (V22), the 215 MC oscillator employing
the other section. The output voltages of the 63 MC and the 215 MC
oscillators are fed into low impedance links which, in turn, operate
into a low impedance line, The oscillator level is preadjusted by
varying the spacing between the tank coil and the coupling link. Fine

adjustment 1s achieved by controlling the plate voltage of the oscillator
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20,

21,

tube by means of R118, The output of the sine wave oscillator is
metered by the VIVM (see Par. 17). The contact potential is balanced
by means of the oscillator zero control (R100)., The oscillator unit
employs double shielding and is thoroughly filtered in order to avoid
radiation. The sine wave oscillator is shown in detailed schematic
form in Figure 30,

Step Attenuators

The instrument utilizes two step attenuators, one of which is used in
the signal input, the other in the impulse generator output circuit.
In view of the high frequencies involved, the attenuators are coaxial
networks, so designed that the resulting VSWR is kept to a low value,
Each attenuator section is a resistive "T" pad in which the series
elements consist of rod resistors, the shunt element being a disc
type resistor, The diameter of the outer conductor is so calculated
that with the rod resistors acting as inner conductors, a perfect

50 ohm line results at the beginning and the end of each network.

Block diagrams of the signal input and impulse generator attenuators
are shown in Figures 21 and 22 respectively, a schematic diagram in
Figure 30,

Power Supply

The power supply furnishes 150 volts "B" voltage, -150 volts "C"

voltage, 300 volts charging voltage for the impulse generator, 250 volts
for the P,R,R, generator and 6.3 volts "A" voltage. These voltages

are regulated to make them independent of changes in either the primary
supply voltage or in current drain in the various circuits due to changes
in functional requirements,

Voltage regulation is accomplished by means of a vibrating finger regu-
lator (RE2) which, using the 150 volts "B" voltage as reference, applies
varying resistance values in series with the primary of the power
transformer. The vibrating finger regulator and corresponding resistors
are enclosed in a shield can in order to prevent relay contact noise
from interfering with reception., All leads to this part of the circuit
are well filtered.

The 150 volts "B" voltage is rectified by two 6X4 tubes (V29) and (V30)
in a full wave circuit, The "C" voltage is derived from a 6X4 (V28)
operating in a half wave circuit. Voltage regulation for the "C"

circuit over and above that accomplished by the vibrating finger regula-
tor is achieved by an 0A2 (V31) gas tube regulator. The charging voltage
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22,

for the impulse generator is obtained from a 6X, rectifier (V27) and
the 250 volts "B" branch is rectified by another 6X4 (V26),

A block diagram of the power supply is shown in Figure 23, the
schematic diagram in Figure 30.

Alionment ess

In order to gain access to the various circuits and adjustments of
the RF plug-in head during operation, an alignment harness is used,

The function of the harness is twofold. It powers the RF head and,

at the same time, connects the IF output to the main unit, Since the

IF amplifier would regenerate if a long output lead were employed for

this connection, a germanium diode in conjunction with a load resistor

and by-pass capacitor is built into that end of the harness which is
closer to the plug-in head,

Since the alignment harness employs a simplified detector, it is
intended for alignment purposes only. Therefore, quantitative measure-
ments should not bte taken when using this harness,



SECTION V¥

Alignmen cedyres

NOTEs Before attempting to make any of the following
adjustments, the equipment should be permitted
to warm up for a period of not less than 15
minutes,

23, Tuning Unjt T-1/NF-

Remove the dust cover of the plug-in head and the shield cover of
the R,F, chassis, In order to gain access to the adjustments for
the I,F, and R,F, circuits, the use of alignment harness AH-105

is required. Connect the plug-in head to the main chassis hy means
of the harness,

23,1, I1,F, A e MC

Set the function switch to carrier position and the band switch on
the plug-in head to the 20 to 65 MC range, The signal input attenu-
ator must be kept in the 20 DB position for all of the following
alignment procedures, unless otherwise specified, Feed a 10,7 MC
signal from a signal generator to the mixer grid (pin 2 of V10) of
the 20 to 65 MC range, Keep the signal generator and the I,F, gain
control so adjusted that no overload occurs, Peak transformers T5,
T7, T8 and T9 and coil 146 for maximum output, gradually decreasing
the signal generator voltage to prevent overload,

Set the band switch on the plug-in head to the 65 to 200 MC range.
Feed a 10,7 MC signal to pin 2 of V13, Peak T6, without disturbing
the other adjustments made in the previous step,

Cathode coil L47 in the output stage of the I,F, amplifier is not to
be adjusted during this operation,

23.2, RyF, Tuner, 20 -~ MC

A1l R,F, adjustments must be made using an insulated screw driver
with as small a metal tip as possible,

Set the band switch to 20 to 65 MC range, Feed an R,F, signal from the
signal generator to antenna connector P7, which is the lower of the

two connectors on the head panel. A 50 ohm unterminated line is to

be used between the signal generator and the receiver, Connect the
plug-in head to the main unit by means of the alignment harness.
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23.3,

With tuning control and signal generator set to 21 MC adjust
oscillator trimmer C84 for maximum output and peak R.F, trimmers
C60, C67 and C79, Set tuning control and signal generator to
62 MC, Do not attempt any alignment at this frequency if cali-
bration and sensitivity appear to be satisfactory. If alignment
is required, change inductance of oscillator end inductor L26,
by squeezing or spreading turns. Follow by adjusting the R.F,
end inductors L20, L22 and L24, Alternately repeat adjustments
at 21 and 62 MC as required. Do not change the adjustment of
oscillator shunt inductor L27 which governs the tracking across
the band,

After the low frequency band has been completely aligned, check
the available gain reserve at the weakest point in the calibrated
band, With the signal input attenuator set to 20 DB and the I.F,
gain control in its maximum clockwise position, approximately 50
microvolts should be required for full scale meter deflection.

If the required input differs greatly from 50 microvolts, R50 loca-
ted on the rear of the R,F. chassis, is adjusted until this
requirement is fulfilled,

R,F, Tuner - 200 MC

Set the band switch to the 65 to 200 MC range, Feed an R,F. signal
into the upper antenna connector (P10) on the panel of the plug-in
head. Set tuning control and signal generator to 65 MC, Peak
oscillator trimmer C117 and adjust R.,F, trimmers C96, C10l and C109
for maximum output. Set tuning control and signal generator to

200 M, If alignment is required, change the inductance of the
oscillator end inductor L42 by squeezing or spreading turns. Follow
by adjusting R,F, end inductors L33, L36 and L39,

Do not disturb shunt inductors L31, L34, L37 and L4LO which govern
the tracking across the band, Replace the entire unit in its dust
cover,

Do not attempt to make the following adjustments using the alignment
harness.,

Remove the main unit from its dust cover, plug Tuning Unit T-1 into the
main chassis and allow approximately 1 hour warm-up. Set the tuning
control and signal generator to 20 MC, turn the SIGNAL INPUT ATT=NUATOR
to 20 DB and set the functicn switch to CARRILR. Adjust the IF GAIN
control for a full-scale deflection of 100 microvolts CW. Place a 500
ohm resistor across the terminals of the main indicating meter in order
to extend its range. Increase the signal generator output until the
receiver overload point is reached (use approximately 0.1 volt input).
Adjust coil L-47, the cathode follower coil, on the IF chassis for maxi-
mum output. Remove the signal generator and the 500 ohm resistor. No
further adjustment of this coil is necessary.



24
2.1,

Rlhe2e

Tuning Unit T-2/NF-105

I,F, Amplifier, 30 MC

The procedures outlined in Par, 23.1 for the alignment of the 10,7 MC
I.F, amplifier basically apply to the 30 MC I,F. amplifier as well,

Disconnect I.F. input connector P4 from the R.F, chassis adjacent
to the worm gear drive, Feed a 30 MC signal into this connector.
Align transformers T1l, T2, T3 and coils L1l, Lé2, carefully

avolding overload,
Cathode coil L16 is not be adjusted during this operation.

Reconnect the I.F. lnput plug to the R,F, unit and feed an R.F, signal
of 200 MC into the antenna connector located on the front panel.
Carefully tune the receiver for maximum meter deflection resulting
from this signal. Peak C8 located beneath the R,F, chassis, Realign
the I.F. input transformer Tl for maximum output with disturbing any
of the other adjustments,

R,F, Tuner = 200 - MC

Connect the 200 to 400 MC tuning unit to the main unit by means of the
alignment harness, Feed the signal generator output, through the
unterminated 50 ohm line into the antenna comnector (P1l) on the panel
of the plug-in head, Set tuning control and signal generator to

395 MC, Adjust oscillator trimmer Cl2 for maximum output, Tune
trimmer C20 while "rocking™ the signal generator tuning until optimum
alignment is obtained, Peak trimmers Cl and C2,

Set tuning control and signal generator to 210 MC. Adjust oscillator
inductor L5 for maximum output.

NOTEs Great care must be exercised when adjusting oscillator or
R,F, inductors for this frequency range, since very small
changes in effective inductor length cause relatively
large frequency changes.

Loosen the nut holding the oscillator inductor to the tuning capacitor
(do not unsolder the other end of the inductor) and carefully slide
the inductor until maximum output results, Retighten the nut, Repeat
procedure until satisfactory alignment is obtained,

Adjust R,F, plate coil L3 by loosening both nuts holding it to the
tuning capacitor and slide it until best alignment results. Retighten
the nuts, At the same time note that L3 and L4 must be spaced approxi-
mately 1/8", The crystal mixer assembly is moved by sliding it after
loosening its two mounting screws underneath the chassis, After proper
coupling is obtained, retighten these screws, After changing the
spacing, again check for proper inductance setting of L3,



In a similar manner, adjust L2, In this instance, a spacing of
approximately 1/16" must exist between L1 and L2, This can be
accomplished by bending Ll or sliding it after loosening its
mounting screws,

If required, alternately repeat alignment at 395 MC and at 210 MC
until optimum alignment results.

Remove the main unit from its dust cover, plug Tuning Unit T-2 into the
main chassis and allow approximately one hour warm-up. Set the tuning
control and signal generator to 200 MC, turn the SIGNAL INPUT ATTENUATOR
to 20 DB and set the function switch to CARRIZR. Adjust the IF GAIN
control for a full-scale deflection of 100 microvolts CW. Place a 5CO0
ohm resistor across the terminals of the main indicating meter in order
to extend its range. Increase the signal generator output until the
receiver overlocad point is reached (use approximately 0.1 volt input).
Adjust coil L-16, the cathods follower coil, on the IF chassis for maxi-
mum output. Remove the signal generator and the 500 ohm resistor. No
further alignment of this coil is necessary.

25, Tuning Unit T-3/NF-

25.1. TI.F. Amplifier, 42 MC )

The procedures outlined in par. 23.1 for the alignment of the 10.7 MC
I.F. amplifier apply, basically, to the 42 MC I.F. amplifier as well.

Disconnect the I.F. connector J-601. This is located on the I.F. chassis
and band-switch, 400-700 MC range. Feed a 42 MC signal into J-601 on this
chassis. Align coils L-619, L-621, L-627, L-626, L-623, and L-625 being
careful to avoid overload.

Reconnect I.F. connector J-601. Feed an R.F. signal of 400 MC into the
400-700 MC input connector on the front panel. Turn the band-switch

to the 400-700 MC position and adjust the TUNING control about the 400 MC
mark for maximum output. Then readjust L-619 for maximum output without
disturbing any of the other adjustments,

25.,2o RoF, Tuner, 400-700 MC

It must be kept in mind that the circuits in this tuning unit are
very critical so that small changes in inductance or capacity will
produce large changes in tuning, and thus in tracking and sensitivity.
Therefore, it is important that no adjustments be made until it is
determined that they are absolutely necessary and then these adjust-
ments must be madd with the utmost care.
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26.

Set the band switch to 400-700 MC. Feed an RF signal to input
connector J605 which is the lower of the two connectors on the
head panel. The signal generator should be isolated by a 50

ohm pad of at least 6 DB attenuation., Connect the plug-in head
to the main unit by means of the alignment harness, With the
signal input attenuator in the 20 DB position, and the IF GAIN
control at maximum clockwise, set signal generator output to 100
microvolts. Tune receiver and gencrator to check points at
approximately 50 MC intervals, If the meter indication is full

scale or off scale at all check frequencies, the system gain is
satisfactory,

Set signal input attenuator to O DB and signal generator output
to 10 microvolts, At several check frequencies reduce IF GAIN
until the signal generator output produces a full scale reading,
Shut off the signal generator. The residual noise as indicated
by the meter should not be in excess of 4 microvolts,

If the tuner so tested does not comply with the 1limits specified
above proceed as follows., With the signal generator set at 420 MC
adjust tuning control for maximum output. To align the RF and

. mixer circuits, bend their condenser plates for maximum signal

indicstion.

After the low frequency end is aligned, set the signal generator
at 670 MC and adjust tuning control for maximum output, The RF
snd mixer circuits may be pesked by adjusting the trimmer strips
located under the tuning lines. Since this operation may disturb
the low frequency adjustment, it is necessary to check both ends
of the band several times to insure optimum performance.

After completing this alignment procedure, select the weakest point
in the frequency range. Adjust L618 for maximum output.

E.F. Tuner, 700-1000 IC

This tuner is adjusted in the same manner as outlined in par. 25.2 for

the 400-700 MC band. Use alignment frequencies of 730 and960 MC,
Also adjust L640 for maximum output.

Kemove the main unit from its dust cover, plug Tuning Unit T-3 into the
main chassis and allow approximately one hour warm-up. Set the tuning
control and signal generator to 400 MC, turn the SICGNAL INPUT ATTENUATOR
to 20 DB and set the function switch to CARRIFR. Adjust the IF GAIN
control for a full-scale deflection of 100 microvolts CW. Place a 500
ohm resistor across the terminals of the main indicating meter in order
to extend its ran;e. Increase the signal generator output until the
receiver overload point is reached (use approximately 0.1 volt input).
Adjust coil L-628, the cathode follower coil, on the IF chassis for
maximum output. Remove the signal generatcr and the 500 ohm resistor,
No further alignment of this coil is necessary.

Impulse Generator

If an impulse signal cannot be hecard in the headset after the impulse
generator has been adjusted, as cutlined in Section I17, Par. 10,
proceed as follows:

a. Set INPULSE GEN. FINL COITACT ADJ. to the center of its
range.

1
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be Turn IMPULSE GEN, CONTACT PRE-ADJ. clockwise as far as it
will go. (The IMPULSE GEN, CONTACT PRE-ADJ, is a screw
driver adjustment located above the coaxial connectors on
the main front panel,) This increases the contact spacing
to a maximum, '

ce While listening to the recelver, with the aid of a screw
driver slowly rotate the IMPULSE GEN. CONTACT PRE-ADJ. in
a counter-clockwise direction until a signal is heard in
the headsets Adjust this control for a clear tone,

'de For any further adjustment, rotate the IMPULSE GEN. FINE
CONTACT ADJ. in either direction, For large changes in
repetition rate, it may be necessary to retouch this
adjustment for a clear tone in the receiver,

When not using the impulse generator, set the SINE WAVE OSC.-IMPULSE
GEN. switch OFF, This will increase the contact life,

The accuracy of the impulse generztor can be checked in the following manner:

1. Set the impulse generator atteruztor to the 90DB position. By means
of a DC resistance bridge, measure the resistance from the center
conductor to the shell of the impulse generator output connector on
the front panel. This resistance should be 10 ohms 5%,

2. By means of a DC voltmeter, measure the charging voltage between
C-207 on the impulse generator housing and ground. This voltage
should be 300 volts *'10% when the indication on the small meter is
+ 7 DB. Capacitor C-207 is of the feed-through type located at the
end of a pipe rising from the impulse generator line at an angle of
approximately 45 degrees.

If the resistance as measured in Step 1, and the voltage as measured
in Step 2 are correct, the spectral width and intensity of the generator
will be proper.

27. Re t e Generat

Connect the output of the P,R.R. generator, accessible at the driving
coil terminals of the impulse generator, to the vertical plates of
an oscilloscope, whose horizontal plates are connected to a frequency
calibrated audio generator. Set the impulse generator P.R.R. switch
to its X100 position, the cycles control to 25. The frequency should
now be 2500 cycles as checked by the audio generator. If an adjust-
ment is required, set C187, accessible from the top of the P.R.R,
driving unit, until the proper frequency output is obtained.

28, Sine Wave Oscillator

In order to check the sine wave oscillator output, proceed as follows.
Plug the 20 to 200 MC Tuning Unit into the Basic Measuring Unit, Turn
the sine wave oscillator on and use it as a source in accordance with
instructions given in Section III, Operation. If the oscillator
frequency should greatly vary from 63 MC, adjusttrimmer capacitor C177
until this frequency is reached, C177 is accessible from the left
side of the oscillator unit, as viewed from the front.
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Connect the sine wave oscillator connector to the signal input connector
on the main panel, through the 18" cable. Set the signal input attenu-
ator to 80 DB, connect the attenuator output to the R.,F. connector on
the plug-in head by means of the six inch cable, With the function
switch in the extreme counter-clockwise position, adjust the oscilla-
tor zero control for a zero reading on the meter (this adjustment

must be made with the sine wave oscillator-impulse gen, switch in the
off position). Turn on the sine wave oscillator, adjust the oscillator
level control for full scale meter reading. Set the function switch to
carrier position. Tune the receiver about its "CAL™ marking on

the dial until the signal from the sine wave oscillator causes

maximum deflection., Disconnect the 18" cable from the signal

input connector. Feed to the signal input connector through g

cable not to exceed iwo feet ip length the output of an external
standard signal generator tuned to the receiver frequency. Adjust

the signal generator output to exactly 100,000 microvolts. Set

the I,F. gain to produce full scale reading on the meter, carefully
retuning the signal generator to ascertain that it is peaked to

the receiver frequency. Do not change the setting of the I,F, gain
control until the completion of the gain calibration., Disconnect

the signal generator cable from the signal input conmector and
substitute the 18 inch cable which is still attached to the sine

wave oscillator connector, Carefully peak the receiver to the

sine wave oscillator frequency. The reading produced by the sine

wave oscillator should be full scale, If it departs appreciably

from full scale, adjust the oscillator level control for full scale
reading while retuning the receiver to maximum meter deflection,

Turn the function switch to its extreme counter-clockwise position,

By means of control R247 (located on the main chassis behind the

step attenuator controlling the impulse generator output) adjust

the meter indication to full scale. Turn off the sine wave

oscillator and readjust the oscillator zero control., Turn on the

sine wave oscillator and readjust R247 for full scale reading.

For greater accuracy alternately readjust the oscillator zero
(oscillator off) and R247 (oscillator on).

Similarly adjust the high frequency sine wave oscillator at 215 MC

using the 200 to 400 MC plug-in head. If the frequency should de-

part greatly from 215 MC, the inductance of L52 must be adjusted

by squeezing or spreading turns. (No trimmer is available for this
frequency). In order to gain access to L52, remove the outer shield

of the sine wave oscillator unit as well as its rear plate, After

all shields have been replaced, check and adjust the amplitude of

the sine wave oscillator output as described for the 63 MC unit, adjusting
R248 instead of R247.

The sine wave calibrator may be checked in the following manner:

Adjust the sine wave generztor level as shown above for either 62 or
215 megacycles. After the level has been set properly, disconnect
the sine wave generator from the signal input connector and replace
this with a signal from an accurately calibrated signal generator

of the projer frequency. It should require 100,000 microvolts #* 1
DB to match the level produced by the sine wave generator.
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The receiver portion of the instrument is a tuned vacuum tube
voltmeter with the following basic sensitivities:

Signal Input Attenuator Setting Full Scale Microvolts
IB
0 10
20 100
40 1,000
60 10,000
80 160,000

The receiver portion itself should be capable of attaining the above
sensitivity for any freguency from 20 MC to 1000 MC. In order to
provide a safety factor for aging the instrument it is capable of
sensitivities in excess of those shown.

Tuning Unit T-A/NF-105 (150 KC to 30 MC) is capable ot the following
minimum sensitivities:

Signal Input Attenuator Setting Full Scale Microvolts
DB
0 1
20 10
40 100
60 1,000
80 10,000

For sine wave measurements the function switch must be placed in the
carrier position.

29, Carrier Zero Adjustment

The meter zero adjustment for peak operation is accomplished by setting
the sero adjust control as required in the instructions for operation.
Should the zero adjust point in the carrier position (with I,F, gain
control in extreme counter-clockwise position) differ from that on
peak, proceed as followss

After allowing tne equipment to warm up, set the function switch to
meter balance and adjust the meter balance control for meter zero,
Turn the function switch to zero adjust and set the corresponding
control for meter zero., Turn function switch to carrier and I.F,
gain to extreme counter-clockwise position., Set R10l, located
next to the audio output transformer, for meter zero,

30, Voltage Regulator
Whem changing the voltage regulator, it may be necessary to reset
R170, located above the power transformer, With the line voltage
adjusted to 115 volts, change the setting of R170 until the
voltage on the filtered side of the main "B" supply circuit
measures 150 volts,

31. Filamept Voltage
The filament voltage for tubes V21 and V22 is dropped to 5.8 volts
by means of semi-adjustable resistor, R149., R149 is located on
the right side of the main chassis, near the front,

In order to adjust the filament voltage for V21 and V22, operate
the equipment at a line voltage of 115 volts. Vary the position
of the adjustable contact on the resistor, until the filament
voltage becomes 5.8 volts,
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SECTION VI
Repair Instructions

32, Gepgeral

The procedures employed in repairing this equipment are largely
conventional as far as the electronic circuits are concerned, It

is the purpose of these instructions to point out unusual procedures
that might be helpful in making repairs, Such instructions are

— considered desirable for maintenance of the following units.,

s, Impulse Generator

b. Step Attenuators
~ ce Gear Trains

d., Relays

e, Pencil Tubes

33. Ipmpulse Genmerator

The only parts in the impulse generator that may need replacement are
contact #3010, contact #3011 and disc resistor #3012, If it is found
that 1t is no longer possible to adjust the contacts, as outlined in
Section V, 26, the following steps should be taken, always referring

to Figure 24:

a, Remove the coaxial cable from the generator unit.

b, Disconnect the three wires at the rear of the generator.

c. Remove the four mounting screws and 1ift out the generator,

d, With wrench #3013 remove the center assembly of the Goaxial
output line,

es With wrench #3014 remove the front contact from the inner end
of the center conductor.

NOTE: This also removes the disc resistor #3012 and a silver
washer,

f. Examine the contact through a magnifying glass and, if it appears
heavily pitted, replace it, If, however, it is only dirty, it
may be cleaned with crocus cloth, Place the silver washer on the
contact and screw it to the center conductor assembly,

NOTE: Space contacts are furnished with each unit,

_ g While holding drive rod locking nut with light pliers, remove the
rear contact with wrench #3014, taking care not to distort the
driving assembly.

- h, In order to examine and clean or replace the rear contact, proceed
as outlined for the front contact under step f,
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34,

i, Replace center conductor assembly.
je Connect the three leads and coaxial cable to the generator unit,
ke Adjust contacts, as outlined in Section V, 26.

If there is reason to believe that the,output.level has changed, the
disc resistor #3012 should be checked, It should be 10 ohms £5%
and should be replaced, if it has exceeded these tolerances,

In order to check this resistor, set the impulse generator output
attenuator to 90 DB above 1 microvolt/MC and connect an ohmmeter
between the center conductor and the shell of the impulse generator
front panel connector, If the resistor must be replaced, proceed
as shown in steps a, to f, above,

Step Attenuators

After it has been established that the attenuatlon value of one of
the steps of either step attenuator varies from the nominal value
(see Figures 21 and 22), the attenuator must be removed from the
front panel, in order to be repaired,

The impulse generator output attenuator may be removed without
loosening the main front panel., In order to remove the signal
input attenuator, it is necessary to drop the front panel,

a., To take an attenuator apart, remove the three number 10 nuts
attached to the rear of the three tie rods. Pull out the rear
plate, The barrel is now loose; therefore care must be taken
not to drop it or its associated spring and washers,

b. Remove the barrel assembly.

ce Check the center pins for positioning. The point of each pin
should be about flush with the face of its connector housing.

d, Loosen the number 6 nuts on the opposing end plate which lock
the Allen set screws. Loosen each Allen set screw by approxi-
mately one turn,

e. Hold the barrel upright such that the plate in which the Allen
set screws are located faces up, Remove the six number 6 screws
used to fasten this plate. Remove the plate and the pressure
slugs which are held down by the Allen set screws,

f. Identify the attenuator positions by referring to Figures 21 and
22 for the signal input and the impulse generator attenuator
respectively, The O DB positions are the ones that have a
coaxial line between the two connectors. Looking at the now
opened end, the other positions are arranged clockwise for in-

creasing attenuator for the impulse generator attenuator and counter-

clockwise for the signal input attenuator.
ge In order to check the doubtful section, 1lift it out of the
barrel, This is easily accomplished by pushing up on its
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35.

associated connectorss To remove a 10 DB section, first
unsolder its connection to the coaxial cable, and swing the
cable out of the way by pushing on its connector, If removing
several sections at one time, note the location of each
section so that it will be returned to its original position,
h. Check the resistance values of the suspected section(s) by
referring to the following chart, The attenuator values are
composed of O, 10, 20, 25 or 30 DB sections or combinations

thereof,

Attenuator Series Shunt
Section Resistors (rgg! Resistors (disc

ODB  amaeme amee-

10 DB 25,97 35.14

20 DB 40.91 10.10

25 DB 44, .68 5.64

30 DB 46,93 3.17

The measured values must be within 2% of these nominal values,

i, After locating the defective resistor, make replacement,

Jo Reassemble the attenuator in reverse order., Make certain of
good alignment by checking connector fits, If binding should
result,do not force, Instead, again go over the assembly
operation,

Gear Trains

The gear trains, used in the tuning units, incorporate a clutch in
order to prevent damage to the inductuners or the tuning capacitors
respectively, should the tuning control inadvertently .be.turned past
its end settings,

In the course of operation, this clutch may loosen up, It is to be
reset as follows:

Remove the tuning head from its dust cover, Looking in from the side
of the unit, a spring washer will be seen on the drive shaft. A
collar controls the tension of this spring and thus the clutch action,
If it becomes necessary to reset the clutch, loosen the two Allen

set screws holding the collar to the shaft, With a screw driver move
the collar toward the spring; gently pressing with the screw driver
will increase the clutch tension, After the desired tension has been
obtained, retighten the two Allen set screws,
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36.

37.

Relays
a. There are two relays in Noise and Field Intensity Meter Model

b,

NF-105. One serves as a voltage regulastor and is located in
the voltage regulator box in the upper right hand corner of
the equipment, Removing the cover of the voltage regulator
box, pull out the relay and remove its dust cover. See that
the small contact fingers are clean and are not bent out of
shape, If one or several of these fingers have an oxidized
surface, the relay was overloaded and shonld be replaced in
order to assure continued satisfactory operation of the equip-
ment., The other relay is used in the polarity reversing
circuit of the impulse generator. It becomes accessible by
removing the shield cover next to the three 12AU7 tubes on the
P,R.R. unit,

Both relays should be carefully cleaned, Extreme care is
required, especially in the case of the voltage regulator relay,
because of its delicate contacts., The relays may be blown out
with an air hose; however, the nozzle must be sufficiently far
removed from the relay not to harm the mechanism. The contact
located beneath the relay coil on the voltage regulator relay
may be cleaned by means of sandpaper (0000), a crocus cloth,

a small file or a relay burnishing tool. Whichever of the
above tools is used, it must be gently applied in order not to
mar the contact surface, Remove all loose dirt or metallic
residue after cleaning relay contacts. The ten small finger
contacts on the opposite side of the relay are too delicate
for this type of cleaning and must not be touched. The
polarity reversing relay must be cleaned in the same manner as
the rear contact of the voltage regulator relay.,

Pencil Tube

Extreme care is required in removing and replacing the pencil tubes,
type 5876 in T-2/NF-105 or T-3/NF-105. In order to remove this tube,
from the T-2/NF-105 Tuning Unit, first remove the top of the vertical
tube shield extending beyond the grid disc by pulling the shield
straight up, Next, disconnect the two filament wires in the small
compartment, Limit the heat which can reach the pencil tube by
pPlacing the jaws of a pair of long nose pliers between the solder
connection and the tube and holding them there for at least 15
seconds after removing soldering iron., Remove the tube by gently
pulling the grid disc straight up. Reverse procedure when re-
placing this tube,
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To remove the 5876 pencil tube from either of the tuners in the
T-3/NF-105 head, first remove the grid disc clamp. Disconnect the
filament wires observing the precautions outlined in the previous
paragraph, Lift the tube out of the clamps and then through the
slotted hole in the shield plate, Reverse the procedure when
replacing the tube,

33, Calibration Procedure

The calibration procedure described below is that which is
employed by the factory. The equipment required is shown
in block diagram form on page 68a,

All narrow band calibration is performed at the input terminals
of the instrument at a level of 100 microvolts CW. The calibra-
tion is performed at all the frequencies indicated in the cali-
bration charts furnished with the instrument. In the calibration
charts the number in DBMC indicatéd in the right hand column is
that which is equivalent to 100 microvolts CW when the signal
input attenuator is in the 20 DB position. The IF gain control
is adjusted to provide a full-scale indication with an input of
100 microvolts CW, the inpulse generator is then substituted for
the CW signal and the impulse generator level required to produce
the same full-scale indication is recorded in the right hand
column. The function switch must be in the "Carrier" position
when the CW generator is connected to the instrument and in the
"Peak" position when the impulse generator is connected.

After the instrument is calibrated, the signal input attenuator
accuracy can be checked by means of the step attenuator shown in
the test set-up. Starting with a CW signal of .1l volts, the
signal input attenuator in the 80 DB position, and the IF gain
control adjusted for full-scale indication, insert 20 DB attenua-
tion at a time by means of the step attenuator and remove 20 DB
at a time by means of the signal input attenuator. This should
return the meter to full-scale within 1 DB. The accuracy of the
signal input attenuator will show up by means of this test.

The calibration of this instrument by the method described will
be traceable to the Bureau of Standards if the step attenuator,
tihe bolometer, and power meter are certified by the Bureau. For
low fredquencies, a VT voltmeter calibrated by the Bureauv of
Standards should be substituted for the bolometer and the power
meter,
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PARTS LIST FQR
NOISE AND FIELD INTENSITY METER MODEL NF-105
For simplicity the designation of the main components in the following

1list is shown in abbreviated form; thus BA-105 is BA, T-1/NF-105 is T1,
etc,, see List of Components, Par. 4.

I. CAPACITORS

Ref, Symbol Description Part_of
C2 1.5-7 mmf, ceramic trimmer R.F. Tuner, T2
c3 3-30 mmf, Hammarlund VU-30 n
C4 .5 mmf, 10%, 300 V, ceramic "
o 3-30 mmf, "
Cé 47 mf, 20%, 400 V, metal tubular Power Supply, BA
c7 180 mmf, 10%, 300 V, button mica R,F. Tuner, T2
c8 3-12 mmf, ceramic trimmer "
€9 100 mmf, 10%,. 300 V, mica n
clo 100 mmf, 10%, 300 V, button mica "
c11 3-30 mnf, "
C12 3-12 mmf, ceramic trimmer ' n
Cl3 500 mmf, 10%, 300 V, button mica "
Cls 500 mmf, 10%, 200 V, button mica "
C15 500 mmf, 10%, 300 V, button mica "
C1é 1000 mmf, 10%, 300 V, button mica "
c17 500 mmf, 10%, 300 V, button mica n
C18 500 mmf, 10%, 300 V, button mica "
€19 1000 mmf, 10%, 300 V, ceramic 30 MC I.F. Amplifier, T2
C20 1,5-7 mmf, ceramic trimmer R.,F, Tuner, T2
24 1000 mmf, 20%, 300 V, ceramic 30 M I,F. Amplifier, T2
C25 5000 mmf, 20%, 300 V, ceramic n
C26 1000 mmf, 20%, 300 V, ceramic "
C27 1000 mmf, 20%, 300 V, mica R, F, Tuner, Tl
c28 500 mmf, 10%, 300 V, button ceramic 30 MC I,F. Amplifier, T2
C29 50 mmf, 10%, 300 V, ceramic feed-thru "
C30 50 mmf, 10%, 300 V, ceramic feed-thru "
C31 1000 mmf, 20%, 300 V, ceramic "
C32 1000 mmf, 20%, 300 V, ceramic "
C33 1000 mmf, 20%, 300 V, ceramic n
C34 500 mmf, 10%, 300 V, button ceramic "
C35 500 mmf, 10%, 300 V, button ceramic n
C38 5000 mmf, 20%, 300 V, ceramic n
C39 1000 mmf, 20%, 300 V, ceramic "
C40 500 mmf, 10%, 300 V, button ceramic n
CLl 500 mmf, 10%, 300 V, button ceramic "
C43 1000 mmf, 20%, 300 V, ceramic "
C4l 5000 mmf, 20%, 300 V, ceramic "
C45 1000 mmf, 20%, 200 V, ceramic "
CLb 500 mmf, 300 V, 10%, button mica "
C47 500 mmf, 10%, 300 V, button ceramic »
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I. CAPACITORS continued

Ref, Symbol

C48
C49
C50
C51
C52
C53
C54
C55
C57
C58
€59
C60
cél
Cc62
C63
CéL
C65
C66
C67
Cé8
C69
70
C7L
C72
73
C74
75
C76
C77
78
c79
c80
c8l1
c82
c83
c8s
c8s5
c86
cg7
csg
c89
Cc90
Co1
C92
€93
Co4
C95

Description

1000 mmf, 20%, 300 V, ceramic

2000 mmf, 10%, 300 V, button mica
500 mmf, 10%, 300 V, button ceramic
1000 mmf, 20%, 300 V, ceramic

500 mmf, 10%, 300 V, button ceramic
500 mmf, 10%, 300 V, button ceramic
500 mmf, 10%, 300 V, button ceramic
500 mmf, 10%, 300 V, button ceramic
5 mmf, 10%, 300 V, ceramic

33 mmf, 5%, 300 V, ceramic

33 mmf, 5%, 300 V, ceramic

3-12 mmf, ceramic trimmer

1000 mmf, 20%, 300 V, ceramic

1000 mmf, 20%, 300 V, ceramic

1000 mmf, 20%, 300 V, ceramic

10,000 mmf, 20%, 300 V, ceramic-

33 mmf, 5%, 300 V, ceramic

32 mmf, 5%, 300 V, ceramic

3-12 mmf, ceramic trimmer

82 mmf, 5%, silver mica

1000 mmf, 20%, 300 V, ceramic

1000 mmf, 20%, 300 V, ceramic

1000 mmf, 20%, 300 V, ceramic

10,000 mmf, 20%, 300 V, ceramic

33 mmf, 5%, 300 V, ceramic

33 mmf, 5%, 300 V, ceramic

82 mmf, 5%, 300 V, silver mica

500 mmf, 10%, 300 V, button mica

100 mmf, 20%, 300 V, ceramic

5 mmf, 10%, 300 V, ceramic

3~12 mmf, ceramic trimmer

1000 mmf, 20%, 300 V, ceramic

22 mmf, 10%, 300 V, ceramic

33 mmf, 5%, 300 V, ceramic

15 mmf, 5%, 300 V, ceramic

3-12 mmf, ceramic trimmer

100 mmf, 20%, 300 V,ceramic

500 mmf, 10%, 300 V, button mica
1000 mmf, 20%, 300 V, ceramic

1000 mmf, 20%, 300 V, ceramic

1000 mmf, 20%, 300 V, ceramic

500 mmf, 10%, 300 V, button mica

500 mmf, 10%, 300°V, button mica
1000 mmf, 20%, 300 V, mica

1000 mmf, 20%, 300 V, mica

1000 mmf, 20%, 300 V, ceramic

3 mmf, 10%, 300 V, ceramic

70

Part of

30 MC I,F. Amplifier, T2
n

"
n
n
LLJ

R.,F, Tuner, T1

10.7 KC I.F. Amplifier,

R.F. Tuner, T1
n

T1



I. CAPACITORS continued

Ref, Symbol

C96

C97

C98

C99

C100
cic
€102
€104
€105
C106
€107
€108
€109
€110
€111
€113
Cl14
C115
Cl1é
€117
C1z0
Cl21
€123
C124
€125
€127
€128
€129
€130
C131
€132
€133
Cl34
€135
C136
€137
€138
C139

Description

1,5-7 mmf, ceramic trimmer

1000 mmf, 20%, 300 V, mica

1000 mmf, 20%, 300 V, mica

1000 mmf, 20%, 300 V, mica

1000 mmf, 10%, 300 V, button mica
1.5-7 mnf, ceramic trimmer

5 mmf, 10%, 300 V, ceramic

100 mmf, 20%, 300 V, ceramic

2 mof, 20%, 300 V, ceramic

1000 mmf, 20%, 300 V, mica

1000 mmf, 20%, 300 V, mica

1000 mmf, 10%, 300 V, button mica
1.5-7 mmf, ceramic trimmer

500 mmf, 10%, 300 V} button mica

2 mnf, 5%, 300 V, ceramic

1000 mmf, 20%, 300 V, ceramic

1000 mmf, 10%, 300 V, button mica

15 mmf, 5%, 300 V, ceramic

5 mmf, 10%, 300 V, ceramic

1.,5~7 mmf, ceramic trimmer

1000 mmf, 20%, 300 V, ceramic

1000 mmf, 20%, 300 V, ceramic

1000 mmf, 20%, 300 V, ceramic

500 mmf, 10%, 300 V, ceramic feed-thru
500 mmf', 300 V, 10%, ceranic

1000 mmf, 20%, 300 V, ceramic

500 mmf, 10%, 300 V, ceramic feed-thru
1000 mmf, 20%, 300 V, ceramic

1000 mmf, 20%, 300 V, ceramic

500 mmf, 16%, 300 V, button mica

500 mmf, 10%, 300 V, button mica
1000 mmf, 20%, 300 V, ceramic

500 mmf, 10%, 300 V, button ceramic
500 mmf, 10%, 300 V, button ceramic
500 mmf, 10%, 300 V, button ceramic
1000 mmf, 20%, 300 V, ceramic

10,000 mnf, 20%, 300 V, ceramic
10,000 mmf, 20%, 300 V, ceramic
1000 mmf, 20%, 300 V, ceramic

2000 mmf, 10%, 300 V, button mica
1000 mmf, 20%, 300 V, ceramic

500 mmf, 10%, 300 V, button ceramic
500 mmf, 10%, 300 V, button ceramic
10,000 mmf, 20%, 300 V, ceramic

500 mmf, 10%, 300 V, button ceramic
500 mmf, 10%, 300 V, button ceramic

71

Part of

RG,F.

Tuner, Tl

10.7 MC, I.F. Amplifier, T1
R.¥. Tuner, T1

[
S
32 3 3 3 83 3~ 8% 333 3 =

&
L]
xj
.

10,7
n

I =

I B 2 8 = 3-Je

MC IF. Amplifier, T1

Tuner, Tl

MC I,F, Amplifier, T1

Tuner, T1
MC I,F, Amplifier, Tl



I, CAPACITORS continued

Ref, Symbol |

€148
€149
€150
€151
Cl52
C153
C154
C155
C156
C157
€158
€159
€160
C161
C162
C163
C164
C165
C166
C167
C168
€169
€170
€171
€173
€174
€175
C176
c177
c178
C179
€180
c181
c182
€183
c184
€185
C186
c187
c188
C189
C190
€191
€192
€193
C194

Description

500 mmf, 10%, 300 V, button ceramic
200 mmf, 5%, 300 V, silver mica

200 mmf, 5%, 300 V, silver mica

1000 mmf, 5%, 300 V, silver mica

100 mmf, 5%, 300 V, silver mica

100 mmf 5%, 300 V, silver mica

1000 mnf, 20%, 300V, ceramic

1000 mmf, 20%, 300 V ceramic

1000 mmf, 20%, 300 V, ceramic, stand off
100 mmf, 20%, 300 V, ceramic, stand off
0.5 mf, 20%, 600 V, oil filled
10,000 mmf, 20%, 300 V, ceramic

1000 muf, 20%, 300 V, ceramic

10,000 mmf, 20%, 300 V, ceramic

250 mnf, 10%, 300 V, mica

50 mf, 25 V, electrolytic

10, 000 mmf 20% 300 V, ceramic

500 mnf, 10%, 300 V, button mica

500 mmf, 10%, 300 V button mica
2000 mmf, 10%, 300 V, button mica
500 mmf, 10%, 300 button mica

500 mmf, 10%, 300 button mica

500 mmf, 10%, 300 button mica

500 mmf, 10%, 300 button mica

e v -

<1<<<‘<2<<1<

500 mmf, 10%, 300 V, button mica
500 mmf, 10%, 300 V, button mica
500 mmf, 10%, 300 V, button mica

500 mmf, 10%, 300 V, button mica

3-12 mmf, ceramic trimmer

50 mmf, 5%, 300 V, ceramic

25 mmf, 5%, 300 V, ceramic

15 mmf, 5%, 300 V, ceramic

10 mnf, 5%, 300 V, ceramic

15 mmf, 5%, 300 V, ceramic

10,000 mmf, 300 V, mica| matched to
10,000 mmf, 300 V, mica ) 20,000 mmf, 2%
2000 mmf, 2%, 300 V, silver mica

180 mmf, 2%, 300 V, silver mica

4=30 mmf, ceramic trimmer

10,000 mmf, 300 V, mica{ matched to
10,000 mmf, 300 V, mica ) 20,000 mmf, 2%
2000 mmf, 2%, 300 V, silver mica

180 mmf, 2%, 300 V, silver mica

10,000 mmf 20%, GMV, ceramic

lO 000 mmf, 20%, GMV, ceramic

50 mf, 250 V electrolytic

72

Part of

10,7 MC I,F, Amplifier, T1
2nd Detector, BA

”n
"
n
n

VTVM, BA

"
2nd Detector, BA
n
n
”

Audio Amplifier, BA
n

"
1]

nC" Bias, BA

Sine Wave Oscillator, BA
11

n
"
”"

Impulse Generator, P.R.R.,BA
”n

n
n
”"
L
»
n
L

Power Supply, BA
"

"



I, CAPACITGRS

Ref, Symbo}l

€195
C196
€197
€198
Cl99
G200
Cz01
€202
€203
C204
C06
c207
€208
€210
€211
Cc212
€213
C214
C215
C216
C217
Ccz218
€219
€220
c221
C222
C223
C224
c225
Cr26
coe7
Co2s
€229
63!
602
Cé603
C604
C6054
C605B
C605C
Cé605D
C606
Cé607
c608

oontinued

Description

35 mf, 400 V, electrolytic

35 mf, 400 V, electrolytic

35 mf, 400 V, electrolytic

35 mf, 400 V, electrolytic

50 mf, 250 V, electrolytic

50 mf, 250 V, electrolytic

35 mf, 400 V, electrolytic

35 mf, 400 V, electrolytic

2 mf, 20%, 600 V, oil filled

2 mf, 20%, 600 V, oil filled
100 mmf, 5%, 300 V, silver mica
55 mmf, 10%, 300 V, ceramic

50 mmf, 10%, 300 V, ceramic

1000 mmf, 20%, 300 V, ceramic
1000 mmf, 20%, 300 V, ceramic
1000 mmf, 20%, 2500 V, ceramic
1000 mmf, 20%, 2500 V, ceramic
1000 mmf, 20%, 2500 V, ceramic
1000 mmf, 20%, 2500 V, ceramic
1000 mmf, 20%, 2500 V, ceramic
1000 mmf, 20%, 2500 V, ceramic
500 mmf, 10%, 300 V, button mica
1000 mmf, 20%, 300 V, ceramic
1000 mmf, 20%, 300 V, ceramic
1000 mmf, 20%, 300 V, ceramic
500 mmf, 10%, 300 V, button mica
5 mmf, 10%, 300 V, ceramic

1000 mmf, 20%, 300 V, ceramic
1000 mmf, ceramic button

1000 mmf, ceramic button
10,000 mmf, ceramic button
106,000 mmf, ceramic button

5 mnf, ceramic button

2 nnf, 5%, 300 V, ceramic

2 mmf, 5%, 300 V ceramic

500 mmf, GMV, 300 V, feed-thru ceramic
500 mmf', GMV, 300 V, feed-thru ceramic
Tuning, Air

Tuning, Air

Tuning, Air

Tuning, Air

20 mmf, 5%, 300 V, ceramic

500 mmf, GMV, 300 V, feed-thru ceramic
500 mmf, GMV, 300 V, feed-thru ceramic

73

Part of
Power Supply, BA
”n

Impulse Generator P,R.R., BA
n

Audio Detector, BA
Impulse Generator, BA
Audio Detector, BA
Meter Detector Filament, BA
VIVM Filament, BA
Line Probe, 500 ohms, LH

L]

Line Probe, 50 ohms, LL
"

R.F. Tuner, T2
Impulse generator P.R.R,,BA
"

10.7 MC I,F, Amplifier, Tl
n

Test Harness, AH
"

10.7 MC I.F. Amplifier, T1
1"

P.R.R. Impulse Generator, BA
"

30 MC I.F. Amplifier, T2
R.F. Tuner, T3

n



1. CAPACITORS continued

Ref. Symbol

€609
C610
€611
cé12
C613
€614
C615
€616
cé17
cé18
€619
€620
cé621
€622
€623
cé624
€625
C626
€627
c628
€629
€630
€633
C635
€636
C637
€648
€649
€650
€651
€652
€654
€655
€656
c657
€658
€659
C660
cé61
€662
C663
€664
C665
€666
cé668
€669
€670
C672

Description

1 mmf, 500 V, ceramic

500 mmf, GWV, 300 V, feed-thru ceramic
500 mmf, GMV, 300 V, feed-thru ceramic
2 mmf, 5%, 300 V, ceramic

2 mmf, 5%, 300 V, ceramic

500 mmf, GMV, 300 V, button mica

500 mmf, GMV, 3C0 V, button mica

500 mmf, GMV, 300 V, button mica

500 mmf, GMV, 300 V, feed-thru ceramic
20 mmf, 5%, 300 V, ceramic

.68 mamf, 500 V, ceramic

500 mmf, GMV, 300 V, ceramic feed-thru
500 mmf, GMV, 300 V, feed-thru ceranmic
5 mmf, 20%, 300 V, ceramic

1000 mmf, 5%, 300 V, ceramic

1000 mmf, 20% 300 V, ceramic

1000 mmf, 20%, 300 V, ceramic button
500 mmf, 10%, 300 V, ceramic

22 mmf, 20%, 300 V, ceramic

1000 mmf, 20%, 300V, ceramic feed-thru
1000 mmf, 20%, 300 V, ceramic feed-thru
3 mmf, 0.5%, 300 V, ceramic N750

1000 mmf, 20%, 300 V, ceramic button
500 mmf, 10%, 300 V, button ceramic
500 mmf, 10%, 300 V, button ceramic
500 mmf, 10%, 300 V, ceramic feed-thru
1000 mmf, 20%, 300 V, ceramic

1000 mmf, 10%, 300 V, button mica

1000 mmf, 20%, 300 V, ceramic

22 mmf, 20%, 300 V, ceramic

1000 mmf, 10%, 300 V, ceramic

1000 mmf, 20%, 300 V, ceramic

1000 mmf, 10%, 300 V, ceramic

22 mmf, 10%, 300 V, ceramic

1000 mmf, 20%, 300 V, ceramic

1000 mmf, 20%, 300 V, ceramic

1000 mmf, 20%, 300 V, ceramic

1000 mmf, 10%, 300 V, ceramic

1000 mmf, 20%, 300 V, ceramic

22 mmf, 20%, %00 V, ceramic

1000 mmf, 10%, 300 V, ceramic

1000 mmf, 20%, 300 V, ceramic

1000 mmf, 10%, 300 V, ceramic

1000 mmf, 20%, 300 V, ceramic

1000 mmf, 10%, 300 V, ceramic

15 mmf, 20%, 300 V, ceramic

1000 mmf, 20%, 300 V, ceramic

1000 mmf, 20%, 300 V, ceramic feed-thru

T4

Part of

R.F. Tuner, T3

42 MC Cascode, T3

R.F¥, Tuner, T3
"
42 MC I.F.Amplifier,T3
42 MC Cascode, T3
t

"n

42 MC I.F.Amplifier,T3?
[1]



I. APLCITORS continued

Ref. Symbol DESCHRITTION Part of
C673 1000 mmf, 10%, 300 V, ceramic 42 NMC I.F.Amplifier,T3
Cé674 500 mmf, 20%, 300 V, ceramic button "

C675 1000 mmf, 20%, 300 V, ceramic feed-thru "
Cc676 500 mmf, 10%, 300 V, ceramic feed-thru "
C677 500 mmf, 20%, 300 V, ceramic "
c678 500 mmf, 10%, 300 V, ceramic "
C679 500 mmf, 20%, 300 V, ceramic button "
Cé80 1000 mmf, 10%, 300 V, ceramic "
Césl 1000 wmf, 300 V, ceramic feed-thru "
coe2 1000 mmf, 300 V, ceramic "
cés3 1000 mmf, 20%, 300 V, ceramic "
cesq 1000 mmf, 20%, 300 V, ceramic feed-thru "
Ces5 1000 nmf, %00 V, ceramic "
CEse 1000 mmf, 10%, 300 V, ceramic feed-thru "
ceet 1000 mmf, 10%, 300 V, ceramic "
co688 1000 mmf, 300 V, ceramic "
c689 1000 mmf, 300 V, ceramic "
C696 2000 mmf, 20%, 300 V, button mica "
C697 500 mmf, GMV, 300 V, feed-thru ceramic R.F. Tuner, T3
€698 500 mmf, GMV, 300 V, feed-thru ceramic "
C6994 Tuning, Air "
C6C9B Tuning, Air "
C69G6¢C Tuning, Air "
C62939D Tuning, Air "

75



II. FILTERS

Ref. Symbol

¥l
¥2

F3

F4
F5

F6
F7

r8

III.JACKS

Ref., Symbol

Jl
J2
J7
J8
J10
J11
J79
J201
J202
J203
J204
J205
J601
JEO?2
J603
J604
J605
J606
J607
J608

Description

Filter, Ext. meter; B-4465
Filter, phones; B-4464

Filter cartridge consisting of an iron
core choke of #22 DP.E. wire by-passed
by two .002 MFD, 300 V capacitors

Filter, line; B-4186

Filter cartridge consisting of an iron
core choke of #22 P.E. wire by-passed
by two .,002 MFD, 300 V capacitors

Same as FS
Filter, cartridge; B-6933%-1

Filter, cartridge; B-6933-2

Description

Phone Jack
Phone Jack
UG-291/U
UG-291/T
UG-291/U
UG-291/U

IF Connector
UG-291/U
UG-291/U
Ue-291/U
1MX-1684,T
MX-1684/U
CBSN 1-310-1
MX-1684/U
MX-1684/U
UG-291/U
Connector, 15 Pin, Female
CBSN 1-310-1
UG535/U
UG535/U

76

Part of

External meter circuit

Audio output, BA

VR cage, BA

Power supply, BA

VR cage, BA

Inverter, MO

"

Part of

Front Panel, BA
External leter, BA
R.F. Tuner, T1

R.F. Tuner, T2

1"



IV, INDUCT(RS

Ref, Symbol

L26
L27
L28
L30
L31
L32
L33
L34
L35
L36
L37
L38
L39
L40
L4l

L43
Li5
L46
L47
L48
L49
L50

Description

Antenna coupling
Input tuning

R.,F, Plate

Mixer pick-up
Oscillator tank
Bifilar filament choke
Filter choke
Filter choke
Filter choke

Plate tuning
Filament choke
Filament choke
Filament choke
Filament choke
Cathode follower tuning
Filament choke
Filament choke
Inductuner section
End inductor
Inductuner section
End inductor
Inductuner section
End inductor
Inductuner section
End inductor

Shunt inductor
Filament choke
Filament choke
Shunt inductor
Inductuner section
End inductor

Shunt inductor
Inductuner section
End inductor

Shunt inductor
Inductuner section
End inductor

Shunt inductor
Inductuner section
End inductor
Filament choke
Filament choke
I,F, Plate tuning inductor
Cathode tuning inductor
Filament choke
Filament choke
Filament choke

77

Part of

R,F, Tuner, T2
”»

"
n
n

"
"
30 MC I,F. Amplifier, T2
"
"
L1
n
"

R.F., Tuner, T2
”

R.F. Tuner, T1
"

”n
"
L]
n
n
"
"
n
n
Li

T T B I = ¥ 33

10,7 MC I,F, Amplifier, T1
2



IV, INDUCTORS continued

Ref, Symbol Description Part of
L51 63 MC oscillator tank Sine wave oscillator, BA
L52 215 MC oscillator tank "
L53 63 MC pick-up coil n
154 215 MC pick-up coil »
L55 Filament choke n
L56 Filament choke
L57 Filament choke "
L58 Driving coil assembly Impulse Generator, BA
L59A,B Dual filter choke Power Supply, BA
Léeo Choke, 3T, 1 Dia, R,F. Tuner, T2
L6l Filsment choke »
Lé2 Plate tuning 30 MC I.F, Amplifier, T2
163 Filament choke "
L6/, Filament choke Sine Wave Oscillator, BA
Lé5 Filament choke "
Lé66 Iron core choke of #22 P.E, wire n
Léo1 Cathode choke R.F., Tuner, T3
L602 Plate choke n
1603 Plate choke "
L604, Filament choke n
L605 Filament choke "
L606 Filament choke n
L1608 Cathode chike -
L609 Cathode choke »
Lé1o Plate choke "
1611 Plate choke n
L612 Filament choke "
L613 Filament choke »
L1614 Filament choke »
Lé15 Filament choke "
L617 Cathode chbke ' n
L618 Mixer coil "
L619 Cascode input coil , 42 MC Cascode, T3
L620 Neutralizing coil "
L621A Cathode choke "
L622 Filament choke n
L623 Plate coil "
L624 Plate coil 42 ¥C I.F, Amplifier, T3
1625 Plate coil "
L626 Plate coil "
L627 Plate coil "

78



IV.

Ref. Symbel

1628 Cathode Follower coil
L1629 Filament choke
L630 Filament choke
L63%2 Filament choke
1633 Filament choke
1634 Filament choke
L635 Cathode coil
L637 Filament choke
1638 Filament choke
L640 Mixer coil
L6453 Filament choke
V. PILOT LIGHTS
Ref, Symbol Description
LRl Lamp No. 47
LP2 Lamp No, 47
LP3 Lamp No, 47
LP, Lamp No. 47
LP601 Lamp No, 47
LP602 Lamp No, 47
VI, METERS
Ref, Symbol Description
M 4.5" meter, 100 uA movement
M2 4.5" meter, 100 uhk movement
M3 1.5" meter, 1 ma movement

INDUCTORS continued

Description

79

Part of

42 1C I.F. Amplifier, T3

R.F. Tuner, T3
42 MC I.F. Amplifier, T3

1"

R.F. Tuner, T3
"

Part of

R.F, Tuner, T2
R,F, Tuner, T1
"

Pilot Light, BA

R.,F, Tuner, T3
n

Part of

Internal Meter, BA
External Meter, RE
DB Meter, BA



VII, INVERTER

Ref, Symbol Description
MQOL DC Inverter, 115 V, 60 cycles output
MO12-105 - 12 V DC input
or
M2/-105 = 24 V DC input
VIII. CONNECTORS

Ref. Symbol Description

P5 Connector, female; coaxial plug-in
Pé Connector; 15 pin, female

P8 UG-88/U

P11 UG-88/U

P13 Connector, female; coaxial plug-in
P14 Connector; 15 pin, female

P15 Connector coaxial

P16 Connector; 15 pin, male

P17 AN-3102-145-25 (external meter)
P18 AN-3106-14S-2P

P19 AN-3106-1485-28

P20 Ali-3102-145-2P

P21 AN-3102-14S-1P

P22 AN-3106-145-15

P23 Plug; AC, Parallel blades

P24 2 pole universal receptacle
P25 AKN-3102-16-11P

P26 AN-3106-16-118

P27 UG-290/U

P28 UG-£8/U

P29 UG-291/U

P30 Special, Type N

P31 MS-2012

P32 UG-291/U

80

Part of
Inverter Unit, MO

Part of

30 MC I.F. Amplifier, T2
R.F. Tuner, T2
R.F. Tuner, Tl

"
"

2nd Detectors, BA
R.F. Head Power Conn.,BA
Front Panel, BA
Meter Cable, BA
"
External Meter, RE
Power Supply, BA
AC Power Cable, BA

1"

Inverter Unit, IO
DC Power Cable, DC

Sine Wave Oscillator, BA
"

"
Impulse Gen. Attenuator,BA
”

t



VIII.CONNECTRS continued

Ref, Symbol Description Part_of
P33 UG-90/U mod, Part #2031 Impulse Gen. Attenuator, BA
P3y UG-90/U mod.fPart #2031 ' "
P35 Part #2021 u
P36 Part #2021 "
P37 Part #2021 n
P38 Part #6722 n
P39 Part #6727 n
P40 Part #6722 n
P41 Part #6722 n
P2 Part #6722 n
P,3 Part #6722 n
PL4, Part #6722 "
PL5 UG-291/U Signal Attenuator, BA
PL6 UG-90/U mod. Part #2031 "
PL7 UG-291/U n
P48 UG-90/U mod., Part #2031 "
PL9 UG-88/U R.F. Patch Cord, EA
P50 UG-88/U "
P51 Part #2021 Signal Attenuator, BA
P52 Part #2021 n
P53 Part #2021 n
P54 Part #2021 "
P55 Part #6722 "
P56 Part #6722 "
P57 Part #6722 "
P58 Part #6722 n
P59 Part #6722 "
P60 Part #6722 n
P64, UG-53647/T Injection Block, UN
P65 UG-291/U liodified n
P66 8139 "
P67 UG-23/U Broad Band Antenna, BB
P68 U0G~625/U Magnetic Probe, MP
P69 UG-290/U 50 ohm Line Probe, IL
P70 UG-290/U 500 ohm Line Probe, LH
P71 UG-625/U Electric Field Probe, EF
P72 UG-625/U Dipole Antenna, DM
P13 UG-291/U R.F, Tuner, T2
P74 UG-88/U R.F, Cable, CB
P75 UG-88/U R.F, Cable, CB
P76 UG-88/U n
P77 UG-88/U n
P79 Connector, Female R.F. Tuner, T1
P80 Connector, female; coaxial plug-in Test Harness, AH

81



VIII. CONNECTORS continued

Ref., Symbol Description

P81 Connector; 15 pin, female
P82 Connector- COAX

P83 Connector; 15 pin, male
P84 Parti6722

P85 Part#6722

P202 UG-88/U

P203 UG-88/U

P204 UG-88/U

P205 UG-88/U

P601 CBSN 5276-1

P602 CBSN 5276-1

P605 Connector, female; coaxial plug-in
P607 UG-88/U

P608 UG-88/U

82

Part of

Test Harness, AH
1"

"

Inpulse Gen.Attenautor,Bi

R.¥. Tuner, T2
30 MC I.F, Amplifier, T2
R.F. Tuner, T2

"

R.F. Tuner, T3
1"

42 ¥MC I.F. Amplifier,T3
R.F. Tuner, T3
n



IX. RESISTCRS

Ref, Symbol Description fart of
R, 47 ohms, 10%, %w’ carbon R.¥. Tuner, T2
Ré 470 ohms, 10%, 4W, carbon "
R7 100K ohms, 10%, 4W, carbon 30 MC I,F, Amplifier, T2
R8 47 ohms, 10%, 4W, carbon "
R9 100 ohms, 10%, 4W, carbon R.F,. Tuner, T2
R10 47 ohms, 10%, #W, carbon d
R11 20K ohms, 10%, 10W, wire wound "
R12 10K ohms, 10%, W, -carbon "
R13 220 ohms, 10%, 4W, carbon 30 @ I.F. Amplifier, T2
Rl 2,7K ohms, 10%, 3:, carbon "
R15 330K ohms, 10%, #W, carbon "
R16 100 ohms, 10%, 4W, carbon n
R17 150 ohms, 10%, 3W, carbon "
R19 47K ohms, 10%, 4W, carbon "
R20 330K ohms, 10%, 4W, carbon n
R21 220 ohms, 10%, 4W, carbon n
R22 150 ohms, 10§, #W, carbon n
R23 2.7K ohms, 10%, 4W, carbon n
R2/, 150 ohms, 10%, #W, carbon "
R25 220 ohms, 10%, 4W, carbon "
R26 150 ohms, 10%, 4W, carbon n
R27 270 ohms, 10%, #W, carbon n
R28 100K ohms, 10%, #W, carbon "
R29 220 ohms, 10%, iﬂ, carbon "
R31 150 ohms, 10%, #W, carbon "
R32 220 ohms, 10%, #W, carbon R.F. Tuner, T1
R33 47 ohms, 5%, AW, carbon "
R34 27K ohms, 10%, %ﬂ, carbon "
R35 220 ohms, 10%, #W, carbon »
R36 2.7K ohms, 10%, #W, carbon "
R37 27K ohms, 10%, 4W, carbon "
R38 390 ohms, 10%, 4W, carbon "
R39 27K ohms, 10%, #W, carbon "
R4O 100 ohms, 10%, #W, carbon "
R1 2.7K ohms, 10%, #W, carbon "
R42 100 ohms, 10%, 4W, carbon "
R43 27K ohms, 10%, AW, carbon »
R4Z, 150 ohms, 10%, 3W, carbon "
R4S 47 ohms, 10%, ig, carbon "
R46 1K ohms, 10%, 4W, carbon .
R47 10K ohms, 10%, 4W, carbon "
R48 5.6K ohms, 10%, 2W, ecarbon "
R50 5K ohms, potentiometer .
R51 220 ohms, 10%, #W, carboh "

83



IX., RESISTORS continued

Ref, Symbol

R52
R53
R54
R55
R57
R58
R59
R60
R61
R62
R63
Ré4
Ré5
R66
R67
R69
R70
R71
R72
R73
R74
R75
R76
R77
R78

Degeription

50 ohms, 5%, #W, disc-type D343
L7K ohms, 10%, éW, carbon
220 ohms, 10%, 4W, carbon
100 ohms, 10%, #W, carbon
100 ohms, 10%, 4W, carbon
27K ohms, 10%, fW, carbon
220 ohms, 10%, 4W, carbon
22K ohms, 10% W, carbon
10 ohms, 10%, 4W, carbon
47 ohms, 10%, 4W, carbon
100 ohms, 10%, iﬂ, carbon
27K ohms, 10%, 4W, carbon
10K ohms, 10%, #W, carbon
22K ohms, 10% 4W, carbon
10K ohms, 10%, $W, carbon
5.,6K ohms, 10% 2W, carbon
150 ohms, 10%, gw carbon
100K ohms, lO% iﬂ carbon
220K ohms, 10%, W, carbon
47K ohms, 10%, #W, carbon
220K ohms, 10%, 4W, carbon
2.2M ohms, 10%, #W, carbon
220K ohms, 10% , carbon
22K ohms, 10%, %W, carbon
47K ohms, 10%, 4W, carbon
22K ohms, 10%, #W, carbon
50K ohms, potentiometer
25K ohms, potentiometer
100K ohms, 10% , carbon
1K ohms, 10%, %W carbon
470K ohms, 10% %W, carbon
270 ohms, 10%, %W carbon
50M ohms, 1%, 1W, precision

1K ohms, 10%, 4W, carbon

390 ohms, 10%, 4W, carbon

47K ohms, 10%, 2W, carbon

10K ohms, potentiometer

1K ohms, 10% #W, carbon

47K ohms, 10% 2W, carbon

1K ohms, 10%, #W, carbon

4,2K ohms, 1%, YW, precision
20,5K ohms, 1%, YW, precision
1.8K ohms, 1%, ¥, precision
54K ohms, 1%, 4W, precision
166K ohms, 1%, 4W, precision
150K ohms, lO% #W, carbon
2.5K ohms, potentiometer

84 -

Part of
R.,F, Tuner, Tl

n
"
n
"
"
n
n
fn
n

Meter Detector, BA
n

L]
n

Sine Wave Oscillator, BA
Audio Detector, BA
L]

Slideback, BA

Volume, BA

Audio Amplifier, BA
n

VTVM, BA
n

"
n

Meter Balance, BA
VIVM, BA
LJ

L]
"
"

[
L

Zero Adjust, BA



IX, RESISTORS continued

Ref, Symbol

R100
R101
R102
R103
R104
R105
R106
R107
R108
R109
R110
R111
R112
R113
R114
R115
R116
R117
R118
R119
R120
R121
R1224,B
R123
R12/
R125
R127
R128
R129
R130
R132
R133
R135
R136
R137
R138
R139
R140
R143
R144
R145
R146
R147
R149
R150
R152

Description

10K ohms, potentiometer
10K ohms, potentiometer
47K ohms, 10%, 2W, carbon
330K ohms, 10%, %W, carbon
220K ohms, 10%, #W, carbon
25K ohms, potentiometer
100K ohms, 10%, %g, carbon
220K ohms, 10%, 4W, carbon
220K ohms, 10%,

680 ohms, 10%, 4W, carbon
2.7K ohms, 10%, 2W, carbon
680 ohms, 10%, 4W, carbon
2,7 ohms, 2W, carbon, 10%
220K ohms, 10%, iﬁ, carbon
220K ohms, 10%, #W, carbon
2.2M ohms, 10%, 4W, carbon
10K ohms, 10%, #W, carbon

22K ohms, 10%, #W, carbon

10K ohms, potentiometer
47K ohms, 10%, 2W, carbon
47K ohms, 10%, 2W, carbon
430K ohms, 5%, #W, carbon
5M ohms, dual potentiometer
47K ohms, 10%, 4W, carbon
47K ohms, 10%, 4W, carbon
430K ohms, 5%, 4W, carbon
10K ohms, 10%, 1W, carbon
4™ ohms, 10%, gw, carbon
3.3K ohms, 10%, 1W, carbon
4,7T™ ohms, 10%, iﬂ, carbon
2.2M ohms, 10%, AW, carbon
1M ohms, 10%, 4W, carbon
470 ohms, 10%, W, carbon
10K ohms, 10%, 2W, carbon
10K ohms, 10%, 2W, carbon
20K ohms, potentiometer
10K ohms, 10%, 2W, carbon
10K ohms, 10%, 2W, carbon
1M ohms, 10%, 4W, carbon
242M ohms, 10%, #W, carbon
470 ohms, 10%, 4W, carbon

10 ohms, 10%, #W, disc - type D490

4. ohms, 10%, 4W, carbon

2 ohms, 10%, WW, semi-variable, 10W

1.2K ohms, 10%, 1W, carbon
1K ohms, 10%, #W, carbon

85

s carbon

Part of

Oscillator Zero, BA

Carrier Zero, BA

Sine Wave Oscillator, BA

VTVM, BA

Gain Control Circuit, BA
n

Sine Wave Oscillator, BA

I I =2 3 383

"
n

Oscillator Level, BA
Sine Wave Oscillator, BA
n

Impulse Generator P.R.R,,BA

Fine Contact Adjustment, BA
Impulse Generator P.R.R.,BA
L

n
n
n

Impulse Generator, BA
"

Power Supply, BA
”



IX, RESISTORS continued

Ref, Symbol

R153
R154
R155
R156
R157
R158
R159
R160
R161
R162
R163
R164
R168
R169
R170
R171
R172 -
R173
R174
R175
R176
R177
R178
R179
R180
R181
R182
R183
R184
R185
R186
R187
R188
R189
R190
R191
R192
R193
R194
R195
R196
R197
R198
R199
R200

Description

100 ohms, 10%, #W, carbon
47 ohms, 10%, 4W, carbon

2,2K ohms, 10%, 2W, Carbon (2 ea.in par,)

1.2K ohms, 10%, 1W, carbon
2,2K ohms, 10%, 2W, carbon
100 ohms, 10%, #W, carbon
4.7K ohms, 10%, W, carbon

10K ohms, 10%, 25W, wire wound

390K ohms, 10%, 1W, carbon
10K ohms, 10%, W, carbon
100K ohms, potentiometer

300K ohms, 1%, 1W, Prec, resistor

15K ohms, 5%, compensating
7.5Kohms, 10%, 2W, carbon
5K ohms, potentiometer

150 ohms, 10%, #W, carbon
1K ohms, 10%, #W, carbon
100 ohms, 10%, #W, carbon
2.7K ohms, 10%, #W, carbon
150 ohms, 10%, 4W, carbon
330K ohms, 10%, #W, carbon
47K ohms, 10%, #W, carbon
100 ohms, 10%, 4W, carbon
2.7K ohms, 10%, #W, carbon
330K ohms, 10%, #W, carbon
150 ohms, 10%, 4W, carbon
100 ohms, 10%, 4W, carbon
2.7K ohms, 10%, #W, carbon
100K ohms, 10%, 4W, carbon
220 ohms, 10%, #W, carbon
150 ohms, 10%, 4W, carbon
150 ohms, 10%, 4W, carbon
150 ohms, 10%, 4W, carbon
25.96 ohms, 2%, 4W, Rod
35,14 ohms, 1%, #W, disc
25.96 ohms, 2%, #W, Rod
25,96 ohms, 2%, 4W, Rod
35,14 ohms, 1%, #W, disc
25096 ohms, 2%, W, Rod
40,91 ohms, 2%, , Rod
10.1 ohms, 1%, 3W, disc
40.91 ohms, 2%, 4W, Rod
40,91 ohms, 2%, 4W, Rod
10.1 ohms, 1%, 4W, disc
40.91 ohms, 2%, #W, Rod

86

Part of

Power Supply, BA
Audio Amplifier, BA
Power Supply, BA

n

n
"
L
"
n

Impulse Generator, BA
Add to Imp.Gen,Output, BA
Impulse Generator, BA
Voltage Regulator, BA

L]

VR Adjust, BA

30 MC I,F, Amplifier, T2

R.F, Tuner, Tl

10.7 MC I.F, Amplifier, Tl
"

”n
"
n
n
"
n
n
]
n
n
L
n
L]
"

Signal Attenuator, BA
L

n
”n



IX. RESISTORS continued

Ref, Symbol

R201
R202
R203
R204
R205
R206
R207
R208
R209
R210
R211
R212
R213
R214
R215
R216
R217
R218
R219
R220
R221
R223
R224
R225
R226
R227
R228
R229
R230
R231
R232
R233
R234
R235
R236
R237
R238
R239
R240
R241
R242
R243
R244
R245

Description

46,93 ohms, 2%, %w, Rod
3.17 ohms, 1%, #W, disc
46‘93 Ohms, 2%, w, Rod
46,93 ohms, 2%, 4W, Rod
3,17 ohms, 1%, 4W, disc
46093 Ohms, 2%’ %w, Rod
25,96 ohms, 2%, #W, Rod
35.14 ohms, }%, AW, disc
25,96 ohms, 2%, #W, Rod
25,96 ohms, 2%, 4W, Rog
35.14 ohms, 1%, AW, disc
25,96 ohms, 2%, 4W, Rog
25.96 ohms, 2%, W, Rod
35,14 ohms, 1%, 4W, disc
25,96 ohms, 2%, 4W, Rog
25,96 ohms, 2%, » Rod
35.14 ohms, 1%, #W, disc
25.96 ohms, 2%, #W, Rod
40.91 ohms, 2%, #W, Rod
10.1 ohms, 1%, #W, disc
40.91 ohms, 2%, 4W, Rod
10.1 ohms, 1%, #W, disc
40,91 ohms, 2%, #W, Rod
40.91 ohms, 2%, #W, Rod
10.1 ohms, 1%, #W, disc
40-91 Ohms’ 2%’ %w’ 1I’{Od
50 ohms, 5%, %W, carbon
450 ohms, 5%, 4W, carbon
500 ohms, 5%, #W, carbon
45.0 ohms, 2%, #W, Rod

5 ohms, 1%, W, disc

45,0 ohms, 2%, #W, Rod
45.0 ohms, 2%, #W, Rod

5 ohms, 1%, W, disc

44,68 ohms, 2%, #W,Rod
5.64 ohms, 1%, W, disc
44,68 ohms, 2%, #W, Rod

56 ohms, 10%, 2W, carbon
1M ohms, 10%, #W, carbon
220K ohms, 10%, 4W, carbon
100K ohms, 10%, #W, carbon
100K ohms, 10%, ig, carbon
2700 ohms, 10%, #W, carbon
2700 ohms, 10%, #W, carbon

87

Part of

Signal Attenuator, BA
"

"
n
"
n
Impulse Gen, Attenuator, BA
"
n

Line Probe, LH
”

”n

Injection Block, UN
"

"
"
1

Impulse Gen. Attenuator, BA
n

Power Supply, BA
10,7 M@ I,F, Amplifier, T1
"

n
n

R,F, Tuner, Tl
"



IX. RESISTORS continued

Ref, Symbol

R246
R247
R248
R249
R250
R251
R252
R253
R254
R255
R256
R257
R258
R259
R260
R261
R262
R263
R264
R265
R266

R267
R268
R26G
R270
R271
R601
R602
R603
R604,
R605
R606
R607
R609
R610
R611
R612
R613
R620
R621
R623
R624
R625
R628
R629

Description

100K ohms, 10%, 4W, carbon
2.5 Megohms, potentiometer
2.5 Megohms, potentiometer
44.68 ohms, 2%, W, Rod
5,6/ ohms, 1%, disc

L4, .68 ohms, 2%, W, Rod
40.91 ohms, 2%, #W, Rod
15K ohms, 10%, 4W, carbon
15K ohms, 10%, W, carbon
10 ohms, 10%, #W, A.B.

47K ohms, 10%, #W, A.B,

5 Ohms, 5%, low’ "\“]W’

20 ohms, 5%, 10W, ¥

50 ohms, 5%, 10W, W

75 ohms, 5%’ 10W, ww

125 ohms, 5%, 1OW ww

200 ohms,5%, 10W, ww

225 ohms, 5%, 10W ww

250 ohms, 5%, 1OW,Ww

300 ohms, 5%, 1O0W,WW

5, ohms, 5%, 10W, Ww

47 ohms, 10%, 1/2 W, Carbon

100K ohms, 10%, 1/2 W, Carbon
2.7K ohms, 10%, 1/2 W, Carbon

47 ohms, 10%, 1/2 W, carbon

15K ohms, 10%, 1/2 W, carbon

47 ohms, 10%, #W, carbon
1K ohms, 10%, 4W, carbon
10K ohms, 10%, 4W, carbon
2.2K ohms, 10%, 2W, Egrbon
47 ohms, 10%, fw, carbon
1K ohms, 10%, #W, carbon
¢.8X ohms, 10%, 3W, carbon
10K ohms, 10%, 2W, carbon
100 ohms, 10%, 4W, carbon
10  ohms, 10%, 17/, carbon
270 ohms, 10%, #W, carbon
4.7K ohms, 10%, 4W, carbon
4.7% ohms, 10%, W, carbon
2.7K ohms, 10%, #W, carbon
4.7K ohms, 10%, 4W, carbon
390 ohms, 10%, #W, carbon
100K ohms, 10%, 4W, carbon
4.7K ohms, 10%, #W, carbon
150 ohms, 10%, #W, carbon

88

Part of

Test Harness, AH
Sine Wave Oscillztor, BA
"

Impulse Gen. Attenuator, BA
L

Impulse Generator P.R.R,,BA
”n

30 MC I.F, Amplifier, T2
n

Power Supply, BA
n

32 3 3 %3 = 3

30 MC I.F.Amplifier, 12
"

"

R.F. Tuner, T2
Power supply, BA

R.,F, Tuner, T3
. "

42 MG Cascode, T3

42 MC I, F, Amplifier, T3

2 = 3 =



IX.

Ref, Symbol

R630
R631
R633
R634
R635
R637
R639
R640
R641
R642
R643
R644
R645
R646
R647
R648
R649
R651
R653
R654
R656
R657
R658
R659

RESISTORS continued

Description

390 ohms, 10%, + W, carbon
1K ohms, 10%, W, carbon
10 ohms, 10%, &+ W,carbon
150 ohms, 10%, +%, carbon
47K ohms, 10%, +W, carbon
4.7K ohms, 10%, +W, carbon
390 ohms, 10%, +W, carbon
4.7K ohms, 10%, 3W, carbon
150 ohms, 10%, +W, carbon
390 ohms, 10%, W, carbon
47 ohms, 10%, 3W, carbon
10K ohms, 10%, iW, carbon
150 ohms, 10%, +W, carbon
47K ohms, 10% 4W, carbon
220 ohms, 10%, W, carbon
150 ohms, 10%, +W, carbon
47 ohms, 10%, 4W, carbon
4.1K ohms, 10%, 2W, carbon
150 ohms, 10%, 4W, carbon
10 ohms, 10%, W, carbon
2.2 ohms, 10%, 4W, carbon
1.3K ohms, 10%, 4W, carbon
47 ohms, 10%, +W, carbon
47 ohms, 10%, +W, carbon

lart of

42 MC I.F. Arplifier, T3

"

R.F. Tuner, T3
42 MC I.F. Amplifier,T3
111

R.F. Tuner, T3
"

42 MC I.F. Amplifier, T3
"



X. RELAYS

Ref, Symbol

RE1
RE2

XI, FUSES

Ref, Symbol

RG1
RG2
RG3
RG2
RG3

Description

DFDT relay, 8800 ohm coil
Voltage Regulator

Description

1,6A ®"Slo-Blo" type 3AG
15A type 3AG for 24 Volt
15A type 3AG for 24 volt
20A MDL for 12 Volt
20A ML feor 12 Volt

XII, SWITCHES

Ref, Symbol

Description

Wafer switch, 4 PDT - band change
Wafer switch, multiple~function
Wafer switch, meter multiplier
Toggle switch OFF-momentary ON ST42C
Wafer switch, DP3T - P.R.R,

Wafer switch 3P3T

Toggle switch, SPDT ST 42 D

Toggle switch, SPST ST 42 A

Toggle switch, DPST ST 52 X

Wafer switch, DPD1 = band change

90

Part of

Impulse Generator P.R.R., BA
Power Supply, BA

Part of

Power Supply, BA
Inverter, MO
n .

"
”»

Part of

R.F. Tuner, Tl
VIVM Circuit, BA
L

"
Impulse Gen. P.R.R., BA
Imp,.Gen,-Sine Wave Osc,, BA
Meter Circuit, BA
Power Supply, BA
Inverter, MO

R.F. Tuner, T3

42 MC I.F¥. Amplifier, T3



XIII, TRANSFORMERS

Audio output transformer
Power transformer

Ref, Symbol
Tl Line
T2 IF,
T3 I.F,
T5 Line
Té6 Line
7 Line
T8 IF,
T9 IF,
T10
Til
XIv, TUBES
Ref, Symbol

V1

V2

V3

\ZA

V5

vVé

v7

V8

V9

V10

Vil

V12

V13

V1,

V15

V16

V17

Degcription Part of
transformer 30 @ I.F, Amplifier, T2
transformer "
transformer "
transformer R,F, Tuner, Tl
transformer "
transformer 10,7 MC I,F, Amplifier, T1
transformer "
transformer "

Description

5876 R.F,
6F4 .

Audio Amplifier, BA
Power Supply, BA

Part of

Tuner, T2

6BJ6 30 MC I,F, Amplifier, T2

6BJ6 "
6BJ6 »
é6BJ6 "
6BJ6 n
6AK5 R.F,
6AK5 "
12AT7

6AKS5

6AKS5

6Us8

6AKS 10,
6BJ6

6BJ6

6BJ6

3 ¥ 2] =T 3 28

91

Tuner, T1

MC I.,F, Amplifier, T1



XIV., TUBES continued

Ref, Symbol Description Part of
V18 6ALS Meter Detector, BA
V19 6ABA Audio Detector, BA
V20 124U7 Audio Amplifier, BA
V21 12AT7 VIVM, BA
V22 12AT7 Sine Wave Oscillator, BA
V23 12AU7 Impulse Génerator P.R.,R., BA
V24 12A07 n
Va5 12A07 .
V26 6X4 Power Supply, BA
V27 6X4 "
V28 6X4 n
V29 6X4 n
V30 6X4 n
V31 0A2 n
V60l 5876 R,F, Tuner, T3
Véo2 6F4 9
Veo3 5876 n
V604 6T, "
V605 6BQ7A 42 MC Cascode, T3
V606 6AK5 42 MC I,F, Amplifier, T3
V607 6AKS5 n
V608 6AK5 "
V609 6BJ6 "
V610 6BJ6 »

XV, CRYSTALS

Ref, Symbol Description Part of
X1 1N21C R,F, Tuner, T2
X2 1N344A VTVM, BA
X3 1N34A Test Harness, AH
X601 1N21C R, F, Tuner, T3
X602 1N21¢ "

92
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Figure 28. Schematic Diagram,
T2/NF-105, 200-400MC
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General

Tuning Unit T—A/NF-105 covers the frequency range from 150 KC to 30 MC
by means of six bands.

Its calibration method differs from T—l/NF—lOS and T—2/NF—105, the 20-
400 MC ranges, in that, in addition to the peak calibration, the carrier
calibration also is performed by means of the impulse noise generator.

The procedure for peak calibration is identical to that used for the 20-
1000 MC ranges, and is described in detail in the instruction manual for
the NF-105. Carrier (CW) calibration is performed by means of the impulse
generator. This procedure is possible since both the level of the impulse
generator and the bandwidth of the receiver are known. The bandwidth of
the receiver must be considered because the impulse noise sensitivity of
the receiver is & function of the receiver bandwidth. If, for instance,
the receiver had a bandwidth of one megacycle, its CW sensitivity in
microvolts would equal its impulse sensitivity expressed in microvolts per
megacycle bandwidth. If the receiver bandwidth were only 0.1 megacycle,
the impulse noise calibrating voltage required for the previous CW sensi-
tivity adjustment of the receiver, would have to be increased by a factor
of 10. The Calibration chart (Figure 1) indicates the equivalent impulse
level required to produce a full scale deflection of 100 microvolts of
carrier (CW) voltage.

The noise bandwidth of Tuning Unit Model T-A/NF—105 is approximately 10 KC.
The exact value of bandwidth (in Megacycles ) for any frequency may be
determined by referring to the calibration chart shown in Figure 1 and
dividing the carrier sensitivity (100 uv) by the equivalent impulse level.

For example: 100 uv - 100 uv = 0.01 Mc = 10 KC
80 DBMc 10,000 uv

Accessories

a. Switching Unit SU-105

b. Antenna Equipment LM-105- Including the following items:

Carrying Case LC-105
Loop Antenna LP-105
Vertical Antenna VA-105
Magnetic Probe L0-105

Line Probe (50 ohms)LA-105
Line Probe(500 ohms)LF-105
High Impedancé}

Binding Post PA-105



Switching Unit SU-105 enables the operator to feed either the calibrating
signal from Impulse Generator or the interference signal from tke antenna
to the SIGNAL INPUT jack on the front panel by means of 2 toggle switch
rather than by changing cables. This unit is available as an accessory.

The input impedance of the NF¥F-105 for all frequency ranges is 50 ohms.

In order to achieve efficient energy transfer from the vertical and the
loop antennas, couplers (impedance matching devices) are furnished as

part of these antennas. Since the impedance of the antennas is a function
of frequency, matching transformers are used for each frequency range of
tuning Unit T-A/NF-105.

The vertical antenna VA-105 consists of a 41" collapsible rod mounted on
~top of its coupler. The coupler contains six autotransformers, whose 50
ohm output, by means of a six position switch, is connected to the antenna
receptacle located on the coupler.

Similarly, the loop antenna LP-105 is mounted on a coupler containing the
appropriate matching networks. They are also selected for the proper
frequency range by means of a six position switch.

Magnetic Field Probe Model LO-105 is similar to Magnetic Field Probe Model
MP-105 except that is has more inductance than the latter so as to provide
effective low frequency pickup. Since Model L0O-105 and MP-105 are of the
same physical appearance Magnetic Field Probe Model LO-105 has half its
loop painted red to provide a simple means of identification.

Line Probes lodel LA-105 and LF-105 are designed for 50 ohms and 500 ohms
impedance respectively. They are used in the same manner as Line Probes
LL-105 and LH-105, as described in the instruction manual for the higher
frequencies.,

Conducted Measurements (Two Terminal VIVM)

Connect the impulse generator output to the signal input receptacle
(located on the Basic lleasuring Unit) by means of the 18" cable. In addi-
tion, connect the attenuator output to the corresponding receptacle on the
tuning unit by means of the 6" cable. Connect the signal input receptacle
to the equipment to be measured as shown in Figure 2 after calibration has
been per%ornqed.

Turn the equipment on and after it has warmed up, adjust the meter balance
and zero adjust controls for meter zero. Turn the impulse generator on and
adjust its pulse repetition rate to approximately 1,000 cycles per second.

For CW measurement adjust the Impulse Generator output controls to the
value indicated for the desired frequency (see Figure 1).

Set the signal input attenuator to 20 DB. Turn the bandswitch on the tuming
unit to the proper frequency range and tune to the desired frequency. Turn
the function switch to its peak setting and adjust the gain control for

full scale indication on the large meter.



The instrument now has a full scale sensitivity of 100 microvolts (CW)as

a two-terminal vacuum tube voltmeter. By changing the attenuator setting

0, 40, 60 or 80 DB the sensitivity is changed to 10, 1,000, 10,000 or
100,000 microveolts full scale, respectively, as shown in the table below.
Calibration by means of the impulse noise signal must at all times be made
with the function switch in the PEAK position, even though the instrument is
being calibrated to be used for carrier measurements.

SIGNAL INPUT ATTENUATOR FULL SCALE SENSITIVITY

O DB 10 Microvolts
20 DB 100 Microvolts
40 DB ' 1000 Microvolts
60 DB 10,000 Microvolts
80 DB 100,000 Microvolts

After the calibration has been performed carrier measurements are normally
taken with the function switch in the CARRIER position. Readings must be
taken in the PEAK position, however, it the peak value of a modulated
carrier is to be measured.

If sensitivity in excess of that produced by the above described calibra-
tion procedure is desired, the sensitivity may be increased by 20 DB as
follows: Set signal input attenuator to 40 DB instead of 20 DB while
calibrating. This procedure increases the full scale sensitivity of the
instrumentto 1, 10, 100, 1,000, and 10,000 microvolts respectively de-
pending upon the setting of the signal input attenuator. Therefore, when
following this alternate calibration procedure, deduct 20 DB from the
indicated reading. In the one microvolt full scale position, correction
for residual noise may be applied as indicated in the instruction manual
for the NF 105.

For PEAK measurements of broadband noise the substitution method (visual
or aural) is used as described in detail in the instruction manual for
the NF-105. The readings of broadband noise are always in terms of DB
above 1 microvolt per megacycle bandwidth.

Radiated Measurements

In order to make radiated measurements, vertical antenna Model VA-105 or
loop antenna Model LP-105 are used as pick-up devices. If measurements
are conducted in a shielded room, vertical antenna Model VA-105 is
commonly employed. Extend the vertical antenna to its full length (41
inches). The base of the coupler must be mounted on a metal plate about
12" square (not furnished), which is bonded to the metal bench top by
means of a copper bond strap 12" wide. A typical set-up is shown in
Figure 3.

Connect the impulse generator output to the signal input receptacle (lo-
cated on the Basic Measuring Unit) by means of the 18" cable. 1In addition,
connect the attenuator output to the corresponding receptacle on the

tuning unit by means of the 6" cable.



Turn the equipment on and after it has warmed up, adjust the meter
balance and meter zero control. Turn the impulse generator on and adjust
its pulse repetition rate to approximately 1000 cycles per second.

For CW measurements proceed as follows:
Adjust the impulse generator output controls to the value indicated for
the desired frequency (see Figure 1).

Set the signal input attenuator to 40 DB. Turn the bandswitch on the
tuning unit to the proper freguency range and tune to the desired fre-
quency. Turn the function switch to its peak setting and adjust the gain
control for full scale indication on the large meter. The two terminal
sensitivity now becomes as follows:

SIGNAL

INPUT FULL SCALE

ATTEN. SENSITIVITY
0DB ' 1 microvolt
20DB 10 microvolts
40DB 100 microvolts
60DB 10C0O microvolts
80DB 10,000 microvolts

The actual level impressed across the input terminals of the instrument
will now be 20 DB less than the sum of the signal input attenuator and
meter reading.

Disconnect the 18" cable from the signal input receptacle and inits place
connect the pick-up device (VA-105) by means of the 30 ft. cable.* Set
the bandswitch of the coupler to the desired frequency range.

In order to read narrow band CW radiated signals the antenna factors es

shown in Figures 4 or 5 must be applied to the instrument reading. These
antenne factors indicate the voltage transformation ratio in the matching
transformers necessary to convert the antenna impedance to 50 ohms as re-
quired by the input impedance of the instrument. The actual transformation
ratio shown in Fig. 4 and 5 is 20 DB greater than the number shown. However,
since the instrument was sensitized by 2C DB, 20 DB was removed from the
antenna published factor. This will now provide the correct radiated read-
ing as the sum of the vertical antenna factor, the signal input attenuator
and the meter indication.

Check by means of the tuning adjustment on the tuning unit that the de-
sired signal produces maximum meter de€flection. It may be necessary to
change the input attenuator setting in order to achieve an "on scale"
meter reading. If in tuning to the signal to be measured an appreciable
departure from the original calibrating frequency was required, consult
the calibration chart (Figure 1) and, if necessary, calibrate at the new
frequency. Add to the sum of the meter and signal input attenuator read-
ings(in DB) the antenna factor of Figure 4. The reading thus obtained in

B above one microvolt constitutes the antenna induced voltage.

*¥This step may be accomplished more conveniently by means of switching
unit SU-105, available as an accessory item.



For measurement of broadband noise the substitution method (visual or
aural) is used as described in the instruction manual for the NF-105.

The readings of broadband noise are always in terms of DB above one
microvolt per megacycle bandwidth. Add to the result of the substitution
measurement the antenna factor in Figure 4, plus 2 constant of 20 DB.

When making broadband radiated measurements the substitution method must
be employed. 1In this method the indication obtained from the unknown
radiated signal is matched by the built-in impulse generator. The unknown
radiated signal is picked up by the antenna then fed to the instrument
through the antenna matching networks necessary to convert the antenna
impedance. The substitution impulse generator signal however is fed
directly to the input terminals of the instrument. The result of this is
that the full transformation ratio of the antenna matching networks must
be added to the impulse generator level in order to indicate the true
radiated signal appearing at the antenna. It is for this reason that
substitution measurements taken with Tuning Unit T-A/NF-105 require the
addition of 20 DB to the antenna factor.

If for either CW or broadband noise measurements the loop antenna (LP-lOS)
is to be employed, refer to Figure 5 for the proner zanteana factor where-
ever Figure 4 ismentioned above.

For measurement of field strength in microvolts per meter refer to the
next section.

rield strength measurements may be conducted by means of either the loop
or the vertical antenna. Results obtazined when using the loop antenna
will be more accurate since they are essentially independent of ground
consistency and height above ground. On the other hand a disadvantage of
the loop antenna, especially at the lower frequencies, is its small effec-
tive height compared to that of the vertical antenna. For these reasons,
use the loop antenna for field strength measurements whenever the signal
level is sufficient to produce an adequate indication. Since the loop
antenna is a directive device, it must be rotated for maximum pickup as
indicated by the meter.

If a low signal level makes the use of the vertical antenna necessary,
it is recommended that the antenna be located over the center of a net-
work of wires placed on the ground and covering an area of approximately
800 square feet. The base of ithe antenna coupler must be connected to
the ground network by a side bonding strap.

In spite of the precaution of spreading a ground wire network it is recom-
mended that for greater accuracy, the vertical antenna be calibrated by
means of theloop antenna at or near the frequency to be measured.

The calibration procedure is the same as that described in the previous

section on radiated measurements. In order to obtain field strength in

DB above one microvolt per meter, refer to Figure 4 for the vertical an-
tenna and Figure 5 for the loop antenna. Add 6 DB (the effective height
of a 41" rod) to the readings obteined using Figure 4.



Circuit Description

The frequency range of 0,150 MC to 30 MC is divided into six turret
switched bands using IF frequencies of 0.455 and 1.600 MC. The proper
intermediate frequency is chosen automatically by the bandswitching turret.

BAND FREQUENCY Ir
1 0.150 to 0.360 MC 0.455 MC
2 0.360 to 0.870 MC 1.600 MC
3 0.870 to 2.1 MC 0.455 MC
4 2.1 to 5.2 MC. 1.600 MC
5 5.2 tol2.5 MC 1.600 MC
6 12.5 to 30 MC 1.600 MC

The input signal, after passing through the signal input attenuator in

the Basic Measuring Unit, is applied to a tuned circuit proceeding an RF
Amplifier, using a type 5702 pentode. The signal is then fed to the tuned
mixer stage employing a 5875 tube where it is mixed with the local
oscillator voltage. The local oscillator employes a 5702 and Operates
above the signal frequency by an amount equal to the IF frequency. The
resulting IF signal is amplified by the corresponding IF amplifier. Each
IF amplifier consists of 4 double tubed stages using 6BJ6 tubes. A
schematic diagram of Tuning Unit T-A/NF-IOS is shown in Figure 6.



CALIBRATION SET-UP FOR VERTICAL ANTENNA VA-105

The test procedure used to determine the vertical antenna
factor is shown on drawing #A9400,

The calibration charts furnished with our vertical antenna
indicates the voltage transformation ratios vs. frequency of the
antenna coupler. When the switching units are placed in position
"C'", the NF-105 reads the signal directly from a standard signal
generator. When the switching units are placed in position "B",
the NF-105 reads the signal after the transformation of the ver-
tical antenna coupler. The difference between the reading obtained
with the switches in positions "B'! and "C" is the vertical antenna
factor. The number thus obtained is the number shown on the ver-
tical antenna charts + 20 DB. For instance, at 150 KC, the read-
ing after the coupler will appear approximately 39 DB below that
of the straight through setting.

6A
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PARTS LIST FOR TUNING UNIT
MODEL T-A/NF-105

I. CAPACITORS

Ref. Symbol

C700
C70L
702
C703
CT0k
€705
C706
707
Cc708
709
C710
C71l
CT712A
C712B
c712C
C713
71k
C715
C716
717
c718
C719
C720
c721
cre2
c7e3
c72k
c725
Cc726
cr727
c728
c729
C730
C731
c732
CT733
C734
CT735
C736
CT37
738
C739
o7L0
o7kl
C7h2

Description

5 - 25 mmf. ceramic trimmer
15 mmf, ceramic

5 - 25 mmf, ceramic trimmer
15 mmf, ceramic

5 - 25 mmf, ceramic trimmer
15 mmf, <eramic

5 - 25 mmf ceramic trimmer
15 mmf, ceramic

5 - 25 mmf, ceramic trimmer
15 mmf . ceramic

5 - 25 mmf, ceramic trimmer
15 mmf, ceramic

10-290 mmf, variable air
10-290 mmf, variable air
10-290 mmf, variable air
,OL mmf, 300V. ceramic disc
1470 mmf, 2%, ceramic

.01 mmf, 300V, ceramic disc
.01 mmf, 300V, ceramic disc
200 mmf, 5%, 500V dura mica
200 mmf, 5%, 500V, dura mica
5 mmf, ceramic

2 mmf, ceramic

2 mmf, ceramic

5-25 mnf, ceramic trimmer
15 mmf, ceramic

5-25 mmf, ceramic trimmer

5 mmf, ceramic

5-25 mmf, ceramic trimmer

5 mmf, ceramic

5-25 mmf, ceramic trimmer
15 mmf, ceramic

5-25 mmf, ceramic trimmer
15 mmf, ceramic

5-25 mmf, ceramic trimmer
15 mmf, ceramic

.0l mmf, 300V. ceramic disc
.01 mmf, 300V, ceramic disc
.01 mmf, 300V, ceramic disc
.01l mmf, 300V. ceramic disc
5-25 mmf, ceramic trimmer
33 mmf, 5%, ceramic

5-25 mmf .- ceramic trimmer
43 mmf, 2%, 500V, dura mica
5-25 mmf, ceramic trimmer

Part OFf

Tuned ckt.



I. CAPACITORS (continued)

Ref.

C7L3
CT7h4h
CTL5
C750
c751
Cc752
C753
C754
C755
C756
757
c758
C759
CT760
CT761
c762
C763
CcT64
765
CT766
C767
C768
CT769
CT770
CT771
cT72
CT73
CTTh
CT75
CT76
CTr7
C778
CcT79
c780
c781
c782
C783
C784
c785
Cc786
C787
c788
Cc789
€790
C791
C792
C793
CT794

Description

15 mmf, 5%, ceramic
5=25 mmf, ceramic trimmer
15 mmf, ceramic
5-25 mmf, ceramic trimmer
15 mmf ceramic
5-25 mmf, ceramic trimmer

5 mmf, ceramic

25 mf, 500V,
25 mmf, 500V,

118 mmf, 2%, 500V
80 mmf, 2%, 500V,
540 mmf, 2%, 500V
480 mmf, 2%, 500V,
960 mmf, 2%, 500V,
2020 mmf,2%, 500V

ceramic
ceramiz

dura mica
dura mica
dura
dura mica
dura
dura

mica

mica
mica

.01 mmf, 300V, ceramic disc
<01 mmf, 300V, ceramic disc
47 mmf, 100V, electrolytic
47 mmf, 200V, electrolytic
500 mmf, ceramic feed-thru

.001 mmf, 300V,
250 muf, 500V,
.01 mmf, 300V,
500 mmf, 500V,
.001 mmf, 300V
.01 mmf, 300V,
.01 mmf, 300V,
500 mmf, 500V,
250 mmf 500V,
250 mmf, 500V,
.001mmf, 300V,
.01 mmf, 300V,

.001mmf, 300V

.0l mmf, 300V,
.01 mmf, 300V,
500 mmf, 500V,
250 mmf, 500V,
250 mmf, 500V,

-001mmf, 300V

.001mmf, 300V,
.01l mmf, 300V,

500 mmf, 500V
250 mmf, 500V

250 mmf . 500V,
.001lmmf, 300V,
.01 mmf, 300V,
.01 mmf, 300V,

500 mmf, 500V

ceramic
ceramic
ceramic

ceramic disc
dura mica

ceramic disc
ceramic feed-thru
, ceramic disc

disc
disc
feed-thru

dura mica
dursa mica

ceramic
ceramic
ceramic
ceramic
ceramic
ceramic

disc
disc
disc
disc
disc
feed-thru

dura mica
dura mica

ceramic
ceramic
ceramic
czramic

disc
disc
disc
feed-thru

dura mica
dura mica

seramic
ceramic
ceramic
ceramic

@

disc
disc
disc
feed-thru

Part of

R.F.Tuner

(3]

Tuned ckt.

1"



I. CAPACITORS (continued)

Ref. Symbol

CT795
C796
CT97
c798
€799
c800
c801
c802
c803
c8ok
€805
806
c807
c808
809
c810
c811
c812
c813
c814
c815
c816
817
818
c819
c820
c821
c822
c823
c8ak
c825
c826
c827
c828
c829
c830
c831
c832
€833

.01 mmf,
200 mmf,
500 mmf,
820 mmf,
.001lmmf,
.01 mmf,
500 mmf,
.001mmf,
.01 mmf,
.01 mmf,
500 mnmf,
510 mmf,
510 mmf,
.01 mmf,
.001lmmf,
.001mmf,
.01 mmf,
.0l mmf,
500 mmf,
510 mmf,
510 mmf,
.001lmmf,
.01 mmf,
.01 mmf
500 mmf,
.01 mmf,
510 mmf,
510 mmf,
.001mmf,
.01 mmf,
.01 mmf,
500 mmf,
.01 mmf,
510 mmf,
.0l mmf,
.01 mmf,
.01l mmf,
500 mmf,
500 mmf,

DescriEtion

300V

500V,
500V,
500V,
300V,
300V,
500V,
300V .
300V,
300V,
500V

500V,
500V .
300V,
300V,
300V
300V,
300V,
500V,
500V
500V,
300V,

300V
300V,
500V,
300V,
500V,
500V,
300V,

300V,
300V
500V,
300V,
500V
300V

300V.
300V
500V
500V .

ceramic disc

dura mica

ceramic feed thru
durs mica

ceramic disc
ceramic disc
ceramic feed-thru
ceramic disc
ceranic disc
ceramic disc
ceramic feed-thru
dura mica

dura mica

ceranic disc
ceramic disc
ceramic disc
ceramic disc
ceramic disc
caranic feed-thru
dura mica

dura mica

ceramic disc
ceramic disc
cersmic disc
ceramic feed-thru
ceramic disc

dura mica

durs mica

ceramic disc
ceramic disc
ceramic disc
ceramic feed-thru
ceramic disc

dura mica

ceramic

ceramic

ceramic

ceramic feed-thru
ceramic feed-thru

1.6 MC IF Amp.
455 KC IF Amp.

1.6 MC IF Amp.



II. JACKS

Ref. Symbol

J700
J701
J702
J703
J704
3705
J706
J707

ITII. INDUCTORS

Ref. Symbol

L700
1701
L702
L70%
L704
L705
L706
L707
L708
L709
L710
L711

IV. PILOT LAMPS

Ref. Symbol

LPT700
LP701

Description

UG-291/U

Connector, Coaxial; Type MB
Connector, Coaxial; Type MB
Ceonnector, Coaxial; Type MB
Connector, Coaxial; Type MB
Connector, Female; Coaxial Plug-In
Connector, Coaxial; Type MB
Connector, Coaxial; Type MB

Description

Input choke

Input choke

Cathode coil

Filament chcke
Filament choke
ilament choke
lement choke
ilament choke
Filament choke
Filament choke
Filament choke
Filament choke

Description

Lamp No. 47
Lamp No. 47

10

Part of

Ant. Conn.
455 XC IF
1.6 MC IF
R.F. Input
Switching Box IF
IF Qutput
455 KC IF
1.4 MC IF

Part of

1.6 MC IF
455 KC IF

R.F. Tuner
it

Part of

R.,F. Tuner



V. CONNECTORS

Ref. Symbol Description Part of

P701 Plug, Coaxialj Type MB 455 KC IF

P702 Plug, Coaxial; Type MB 1.6 MC IF

P703 Plug, Coaxialj; Type MB R.F. Input
P704 Plug, Coaxial; Type MB IF OQutput

P706 Plug, Coaxial; Type MB 455 KC IF

P707 Plug, Coaxial; Type MB 1.6 MC IF

P708 Connector; Pin, Female Main unit plug

VI. RESISTORS

Ref. Symbol Description Part of
R700 36 ohms, 1/2 w, 5% carbon Tuned Ckt.
R701 150 ohms, 1/2 w,10% carbon "
R702 150 ohms, 1/2 w,lO% carbon "
R703 150 ohms, 10%, %w, carbon R.F.Tuner
R7Ok 10K ohms, 10%, el carbon "

RT705 1K  ohms, 1%, 3 carbon "

R706 220 ohms, 10%, EhL carton "

R707 220 ohms, 10%, ¥ carbon "

R708 10K ohms, 10%, el carbon "

R709 220K obms, LC% 2V carbon "

R710 470 ohms, 10%, EAl carbon "

R711 22K obhms, 10%, 5w, carbon "

R712 1K obms, 10%, 5w, carbcn Tuned ckt.
R713 1.5K ohms, 10% %w carbon .

R714 1.5K ohms, 10%, ¥ carbon "

R715 1.5K ohms, 1C%, el carbon "

R716 1.2K ohms, 10%, EAL carbon "

R718 150 ohms, 10%, 3w, carbon R.F.Tuner
R719 4,7K ohme, 10%., 2w, carbon "

RT720 150 ohms, 10% 2w, carbon "

R721 1M ohms, 10%, %w, carbon 1.6 MC IF
R722 100K ohms, 10%, ¥ carbon "

R723 1K ohms, 10%, ¥, carbon "

R72L 390 ohms, 10%, ?w,’carbon .

R725 1M ohms, 10%, el carbon .

R726 L7K ohms, 10%, 2V carbon )
R727 1K ohms, 10%, el carbon .

R728 390 ohms. 10%, v carbon .

R729 47K ohms, 10%, el carbon ;

R730 1M ohms, 10%, Eal carbon .

R731 220K ohms, 10%, EAl carbon .

R732 470 ohms, 10%, 2 carbon )

R733 390 ohms, 10%, 2 carbon .

R73L L7K ohms, 10%, 5w, carbon .

R735 470 ohms, 10%, 1w, carbon .

R736 680 ohms, 10%, dw, carton

11



VI. RESISTORS (continued)

Ref. Symbol Description Part OFf
R737 15K ohms, 10%, 4w, carbon 1.6 MC IF
R738 150 ohms, 10% 3w, carbon +150 V line
R739 7.5K ohms, 10 w, wire wound "

R74O 100K ohms, 10%, 3w, carbon 455 KC IF
R741 1M ohms, 10%, 3w, carbon 455 KC IF
R7k2 1K  ohms,10%, 5w, carbon "

R743 100 ohms,10%, 3 carbon ' "

R7LL 22K ohms,10%, sw, carbon "

R7L45 1M ohms,10%, 3w, carbon "

R7L46 15K ohms,10%, 3w, carbon "

R747 15K ohms,10%, 5w, carbon "

R748 1K ohms,10%, 5w, carbon "

R749 100 ohms, 10%,?w, carbon "

R750 22K ohms,10%, ) carbon "

R751 15K ohms,10%, el carbon "

R752 L70 ohms,10%, 3, carbon "

R753 15k ohms, 10%,5w, carbon "

R754 100 ohms,10%,5W, carbon "

R755 22K ohms,10%, %w, carbon v

R756 15K ohms, 10%.,3w, carbon "

R757 15K ohms, 10%,5w, carbon "

R758 470 ohms, 10%. lw, carbon "

R759 680 ohms, 10%, %w, carbon "

R760 15K ohms, 10%, 3V carbon "

R761 L70 ohms, 10%, 3 carbon "
R762 100K ohms, 10%, ¥ carbon ' "

R763 100K ohms, 10%, el carbon 1.6 MC IF
R76L 100K ohms, 10%, 35 carbon "

R765 100K chms, 10%, V5 carbon "

R766 100K ohms, 10%, 3 carbon "

R767 100K ohms, 10%, Eal carbon "

R768 1.00K nhms, 10%, 3w, carton "

R769 L, 7¥ ohms, 10%, ?w, carbon Tuned ckt.
R7T70 L7  ohms, 10% el carbon R.F.Tuner
R771 1.5K ohms, 10%, 2V, carbon Tuned ckt.
R772 47K ohms, 10%, el carbon 455 KC IF
RT3 47K ohms, 10%, el carbon "

RTTL 47K ohms, 10%, 5 w, carbon "

VII. SWITCHES

Ref. Symbol Description Part of
S701 SPDT R.F. Tuner
S702 Wafer Switch, 3PDT, 2 Section,

F#A6387 IF Amplifier

12



VII.

Ref.

TRANSFORMERS

Symbol

T700
T701
T702
T703
T704
T705
T706
T707
T708
T709
T710
T711
T712
T713
T714
T715
T716
T717
7718
T719
T720
T721
T722
T723
T724
T725

IX.

TUBES

Ref. Symbol

V700
V701
V702
V703
V704
V705
V706
V707
V708
V709
V710

IF
IF
IF
IF
IF
IF
IF
IF

Description

transformer,
transformer,
transformer,
transformer,
transformer,
transformer,
transformer,
transformer,

A60T8
A6OT8
A5078
ABOT6
AS0TT
ABOTT
ABOTT
ABOTS

Input
Input
Input
Input
Input
Input,
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

transformer
transformer
transformer
transformer
transformer
transformer
transformer
transformer
transformer
transformer
transformer
transformer
transformer
transformer
transformer
transformer
transformer
transformer

Description

5702
5784
5702
6BJ6
6BJ6
6BJ6
6BJ6
6BJ&
6BJ6
6BJ6
6BJ6

153

Part of
1.6 M2 IF

1"
13}

1"

L55 K3 IF

Part of

R.F. ckt.

n
n

1.6 MC IF



- CALIBRATION CHART FOR TUNING UNIT T-A/NF-105

SERIAL NO. 2525

IMPULSE GEN. IMPULSE GEN. IMPULSE GEN.

] LEVET N DB LEVEL IN IB LEVEL IN DB
- FREQ. (MC) _ABOVE 1 uv/MC FREQ. (MC) ABOVE 1 uv/MC FREQ. (MC) ABOVE 1 uv/IMC

+150 85.0 .870 81.0 5.2 7€.0
174 B8l.5 .900 81.0 6.0 76.0
e 8l.0 P 80.0 s 75.5
.225 8%.0 1.1 80.0 8.0 75.5
.250 82.0 1.3 79.5 9.0 75.5
275 82,0 1.5 79.5 10.0 75.5
.300 83.0 1.7 79.0 11.0 75.5
.325 8%.5 1.9 79.0 12.0 75.5
. 360 8.0 2.1 80.0 12.7 75.5
360 80.0 2.1 76.0 12.7 755
.L00 79.0 2.4 75.0 15.0 75.5
450 78.5 2.7 75.0 19.0 75.5
.500 78.0 3.0 75.0 21.0 75.5
560 78.0 3.k 75.0 2L.0 75.5
.520 78.0 3.7 75.0 27.0 75.5
.700 77.0 L.O 75.0 30.0 75.5

] .760 77.0 Lol 75.0
.820 76.0 L.7 75.0
.870 76.0 5.2 75.0

FIGURE 1




CALIBRATION CHART FOR TUNING UNIT T-A/NF-105

SERIAL NO.
IMPULSE GEN. IMPULSE GEN. IMPULSE GEN.
LEVEL IN DB LEVEL IN DB LEVEL IN DB
FREQ. (MC) ABOVE 1 uv/MC FREQ. (MC) ABOVE 1 uv/MC FREQ. (MC) ABOVE 1 uv/M
.150 .870 5.2
174 .900 6.0
.200 1.0 7.0
.225 1.1 8.0
.250 1.3 | 9.0
.275 1.5 10.0
-300 1.7 TN 11.0
.325 1.9 f X 1) //// 12.0
}

. 360 2.1/)° \ ///;7V 12.7

360 .
.00 ?\a%.' J// | 15.0
.50 5\1/// 19.0

.500 3{5 21.0

.560 ' 3.4 24,0
.520 3.7 27.0
.700 L0 30.0
760 L.L
.820 L7
.870 5.2

FIGURE T
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UNIT #

SERIAL NO.
ANTENNA FACTOR FOR VERTICAL ANTENNA VA-105

BAND FREQUENCY MC DB BAND FREQUENCY MC
1 .150 N 2,1
.230 2.7
260 3.4
300 4.0
»33C L6
. 360 5e2
2 . 260 5 5l
+400 6.0
«500 7.0
.00 8.0
.700 9.0
.800 10.0
.870 11.0
12.7
3 .870 6 12.7
1.0 14.0
1,2 17.0
1.4 20.0
1.6 23.0
1.8 26.0
| 2.1 28.0
L 30.0

FOR SUBSTITUTION MEASUREMENTS ADD 20 DB TO THE ABCVE FACTORS

FIGURE IV



FREQUENCY
150 KC
175 KC
200 KC
225 KC
250 KC
275 KC
300 KC
325 KC
360 KC
400 KC
450 KC
500 KC
560 KC
620 KC
700 KC
760 KC
820 KC
870 KC
900 KC
1000 KC
1.1 MC
1.3 MC
1.5 MC
1.7 MC
1.9 MC
2.1 MC

ANTENNA

"FACTOR"

FOR

LOOP ANTENNA LP - 105

DB

41.0
40.0
39.5
38.8
38.3
37.8
37.3
36.9
36.5

36.5
36.0
35.5
35.0
34.4
34.0
33.5
33.0
32.8

32.5
31.8
31.0
30.2
29.8
29.3
29.2
29.0

FREQUENCY

A DDWWWNN
]
NNAONRO NN

-~

o e
N OWVDNO
[ ] [ ] L[] L[] [ ] L ] L[]
lol=NoRoNeReNo)

-t
[\
~

15.0
19.0
21.0
24.0
27.0
30.0

MC
MC
MC
MC
MC
MC
MC
MC
MC

MC
MC
MC
MC
MC
MC
MC

MC
MC
MC
MC
MC
MC
MC

DB

27 .8
27.3
27.0
26.6
26.1
25.9
25.5
25.3
25.1

24.0
23.0
22.0
21.2
20.8
20.3
20.0

19.8
19.3
19.0
18.6
18.4
18.2
18.0

FOR SUBSTITUTION MEASUREMENTS ADD 20 DB TO THE ABOVE FACTORS

REVISED DATE
JANUARY 6,

1964

FIGURE V
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Figure VI

Schematic Diagram
150 KC - 30 MC Probes
(Part of Antenna
Equipment IM-105)
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fl _ WHIP FOR
£ VA-105
MAGNETIC\ |

PROBE
LO-105

e

+» LOOP
LP-105
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LF-105
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COUPLER FOR
VA-105
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" LC-105
TERMINAL

PA-105

| FIGURE IX. ARRANGEMENT OF COMPONENTS IN LM-105
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To the user of SINGER Instrumentation:

SINGER instruments are fabricated and tested
under conditions of rigid manufacturing and
quality control according to the best practice
of the current state of the art. In addition,
our Service and Applications Sections are
available to you at any time.

The registration of your instruments and any
comments will be most appreciated. The in-
formation concerning fields of application will
aid us in providing you with pertinent litera-
ture from time to time.



