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WARNING

Read this instruction book carefully before setting up or operating Model
DAG-1 Portable Radic Direction Finder Equipment,

The Model DAG-1 Equipment is ruggedly built to withstand reasonably
severe treatment. However, it should not be unnecessarily severely treated due
to the possibility of damage to the miniature tubes used in the equipment, or of
upsetting the accuracy of the various controls.

Before connecting the battery cable to the batteries, make sure that all tubes
are in their proper sockets. The procedure covered in Sections 3 and 4 should be
followed closely to avoid damage to the equipment.

THE ATTENTION OF OFFICERS AND OPERATING PERSONNEL IS
DIRECTED TO BUREAU OF SHIPS MANUAL OF ENGINEERING IN-
STRUCTIONS, CHAPTER 81 (MIMEOGRAFPHED FOEM} OR SUBSEQUENT
REVISIONS THEREOF ON THE SUBJECT OF “RADIO—SAFETY PRECAU-
TIONS TO BE OBSERVED.” '
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GUARANTEE

This equipment including all parts and spare parts except vacuum tubes, is guar-
anteed for a service period of one year. All items found to be defective as to
design, material, workmanship or manufacture will be replaced without delay
and at no expense to the Government, provided however that any failure of
defective material exclusive of normal shelf life deterioration, cccurs within a
period of two years from the date of delivery of the equipment to, and acceptance
by the Government, and provided further that if any part or parts (except vacuum
tubes) fail in service or are found defective in ten percent or more, but not less
than two of the total number of equipments furnished under the contract, such
part or parts either supplied in the equipment or as spares shall be conclusively
presumed to be of defective design and subject to one hundred percent replace-
ment of all similar units supplied by suitably redesigned replacements. All de-
fective parts furnished with the equipment will be subject to return to the manu-
facturer. The guarantee period of two years and the service period of one year
shall not include any portion of the time that the equipment fails to give satis-
factory performance due to defective items, and the necessity of replacement
thereof. Any replacement part covered by the above guarantee is also guaran-
teed to give one year of satisfactory service. '



INSTRUCTIONS TO OPERATING PERSONNEL REGARDING
REPORTS OF FAILURE

Report of failure of any part of this equipment, during its service life, shall
be made to the Bureau of Ships in accordance with current instructions. The
report shall cover all details of the failure and give the date of installation of the
equipment. For procedure in reporting failures sec Chapter 31 (mimeographed
form) of the Manual of Engincering Instructions, or Bureau of Ships Radio and
Sound Bulletin No. 7, dated July, 1942, or superseding instructions.

The blank spaces indicated below shall be flled in by operating personnel
immediately upon completion of the initial service installation. e date of

acceptance by the Navy is stamped on the small plate located on the front cover
immediately below the nameplate. On this same plate, operating personnel shall
mark the “date placed in service”, using suitable methods and care to avoid

damaging the equipment.
Contract NXss-19775 - Date of contract: 91 December, 1942
Serial number of equipment ... .. TP PR
Date of acceptance by the Navy ... e TR
Date of délivery to comtract destination.. ... e e,
Date of completion of installation ... ... T RO TPT

Date placed in service .. ... oo VPP i

PROCUREMENT OF REPLACEMENT PARTS

In order to expedite the procurement of replacement parts, all requests or
requisitions for replacement ‘naterial should be addressed to the Bureau of
Ships, and should include complete descriptive data covering the part desired,
in the following form:

1. Name of part desired.

9. Navy Type number (if assigned) (including prefix and suffix as applicable}
3. Model designation {including suffix) of equipment in which used.
4

Navy Type designation {including greﬁx and suffix where applicable)
of a major unit in which part is used.

Symbol designation of part.

o o

{a) Navy Drawing Number.
(b) Manufacturer’s Drawing Number.

Rating or other descriptive data.

8. Commercial designation.

10
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Figure 1, MODEL DAG-1 PORTABLE RADIO DIRECTION FINDER EQUIPMENT,
UPPER HALF OF COVER OPEN
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I—INTRODUCTION

1-1 Function

The Model DAG-1 Portable Radio Direction
Finder is a high frequency portable direction
finder suitable for locating radio transmitters of
unknown location. It may also be used to deter-
mine the location of receivers with respect to
transmitters of known location by triangulation,
and as a communications receiver for both CW
and amplitude modulated signals. The direction
finder is normally powered by self-contained bat-
teries. In an emergency, it may be operated from
any source supplying reasonably pure DC of 90
volts at 15 milliamperes, 1% volts at 450 milliam-
peres, and 7% volts of C-bias supply.

Although the activities to whom the Model
DAG-1 Equipments are assigned may not con-
template using the equipment shortly after re-
ceipt, cach equipment should, nevertheless, be
set up and tested soon after being received, in
accordance with the procedure outlined in Sec-
tions 3 and 4 of this instruction book. To conserve
batteries, the equipment should always be turned
“OFF” when not in use.

When subjected to intermittent use with a net
operating time of § hours per day, the normal life
of the “A-B” battery unit should be approxi-
mately two wecks. Batteries should be tested at
regular intervals and replaced when the voltage
has dropped 20 to 30 per cent. Spare batteries
are provided in the Spare Parts Box.

For use as a communications receiver, it is not
necessary to ground the equipment. However,
to obtain accuracy as a direction finder, the
equipment should” be properly grounded with
the short lead provideci) for that purpose. It is
desirable, when possible, to have the equipment
resting directly upon the ground, as this im-
proves the accuracy of the direction finder bear-
ings.

Although this equipment may be used for
receiving from transmitters many_thousands of
miles away, bearings taken on such transmitters
should not be considered reliable due to the
Erobability of reception over multiple Faths at

igh frequencies. Bearings at the lower frequen-
cies should be accurate at distances up to 200
miles, whereas bearings at the higher frequencies
may show inaccuracies at distances greater than
50 miles. If bearings at the greater distances
are taken from three or more dpoimts, the effect
of the errors is greatly reduced.

1-2 Composition of Equipment

The Model DAG-1 Portable Radio Direction
Finder Equipment is complete with loop, vertical
sense antenna, compass and batteries, The spare
parts box includes two spare tubes of each type
and the electrical components which may be at
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some time needed for replacements, One set of
spare batteries is also supplied, packed with the
spare parts. The equipment consists of the
following:

1 Type CIA-46174-A Radio Receiver in por-
table aluminum carrying case.

Type CJD-66054 Sense Antenna, telescopic
Type CIA-69077 Plug-in Loop Antenna
Type CZD-10210 Magnetic Compass
Type 1T4 Vacuum Tubes

Type 1R5 Vacuum Tubes

Type 184 Vacuum Tube

Dial Lamps, boyonet base, 2 volt, 60 ma.
A and B Battery Packs, type CBR-19045

C Battery, type CBR-19011

Ground wire and stake

Spare Parts Box and spare parts

The Model DAG-1 Portable Radio Direction
Finder measures 7¢ x 14%" x 15-17/32", and
weighs 32 pounds complete, without the spare
parts. The spare parts box measures 8" x 9 x 127,
and weighs 22 pounds complete, with spare parts.
The complete equipment with spares is shipped
in a packing case measuring 13%" x 18%" x 317§,
with a total weight of 100 pounds.

= e = PO GO P BD WU

1-3 General Description of Equipment

This equipment employs a low-impedance,
shielded loop, working into a shielded receiver
of the superheterodyne type, employing one
stage of r amplification, 2 mixer or first de-
tector, an r-f oscillator, two stages of i-f amplifica-
tion, a second detector, a beat note oscillator,
and one stage of audio amplification. It covers
the frequency range of 1.6 mc. to 18.2 me. in
three bands as follows:

Band 1-1.6to 3.6 me.
Band 2 - 8.6 to 8.1 mc.
Band 8 - 8.1 to 18.2 me.

Band selection is provided by a band switch
controlled by a knob on the front panel. The
oEebloo supplied with the equipment is used on
all bands.

Two audio outputs are provided, one for
a self-contained permanent magnet dynamic
speaker, the other for headphones. The phone
jack circuit is designed for use of headphones of
600-0hms impedance. Insertion of the headphone
plug in the jack provided on the front panel
disconnects the speaker from the circuit. The
only external connection which may be required
at any time is a ground lead connected from the
ground post located on the front panel, to the
ground stake which should be driven into the
ground.

The Direction Finder Receiver Type CIA-
46174-A, together with accessories necessary for



vperation, is enclosed in a portable case provided
with a hinged cover. The receiver is mounted in
the case with cight thumb screws through the
front panel which is integral with the chassis.
The chassis, panels and case are fabricated of
aluminum alloy to minimize the weight.

The power supply consists of two type CBR-
19045 “A and B” battery packs and one 74 volt
“C” battery. These are housed in the battery
compartment in the lower section of the case.
Access is made possible by removal of the battery
vompattment panel held by six thumb screws.

9 DETAILED DESCRIPTION OF
EQUIPMENT

2-1 Radio Receiver CIA-46174-A (Figures 6
and 7)

2-1-1 Filament Circuit

The filaments of all vacuum tubes and dial
lamps are comnnected in parallel. The “Power”
switch controls the filament supply to all vacuum
tubes and the “Lamp” switch conirols the dial
lamps. The “Beat Note” oscillator filament cir-
cuit is further controlled by the “Beat Note”
switch. The dial lamps for the loop dial are fur-
ther controlled by the antenna switch, which
selects the proper lamp for the dial window to
be used; ie., with the antenna switch in the
“OFF” or the “Balance™ position, the “Bearing”
window lamg is lighted: with the antenna switch
in the “Sense” position, the “Sense™ window lamp
is lighted; amf with the antenna switch in the
“Antenna” position, neither loop dial window is
lighted. e negative side of all filaments is
connected to the ground. A filter is included be-
tween the r-f filaments and all other circuits to
prevent feed-back from the “Beat Note” oscillator
when receiving CW signals.

2.1-2 Plate Circuits

The plates of all vacuum tubes are connected
to the 90 volt “B” supply through their respective
plate loads. A filter is included between the r-f

late circuits and all other circuits to prevent
eed-back from the “Beat Note” oscillator and i
stages.

2-1.3 “C” Bias Circuits

All tubes secure their bias from the 7% volt
“C” battery. The 154 output tube secures its bias

by direct connections to the 7% volt battery, by-

passed with condenser C-134A.

The second detector is properly biased through
a voltage divider consisting of R-118 and R-115.

The r-f amplifier, the mixer, and the i-f ampli-
%ero‘i(]” bias is controlled by the gain control
-101.
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2-1-4 R-F Amplifier and Loop Circuit

One stage of r-f amplification is employed on
each frequency band. The loop circuit, which is
tightly coupled to the sccondary of the r-f trans-
former, is tuned by the secondary tuning being
reflected into the primary of the r-f transformer.
Balancing of the loop circuit is obtained by

ounding the electrical center of the r-f trans-

ormer primary, and shielding it electrostatically

from the secondary. Permeability trimming is
provided in all rf transformers in addition to
the ceramic ¢apacitor trimmers.

2-1-5 Sense Antenna Circuit

A sense antenma civeuit is emploiied to place
upon the grid of the r-f amplifier tube, a volta%e
equal in magnitude to the voltage placed on the
grid by the loop circuit, and of the proper phase
relationship to secure a cardoeid characteristic as
the loop is rotated through 360° This circuit
consists of the vertical antenna Type CJD-66054
and Resistors R-121, R-122 and R-123, and con-
densers C-118, and C-119 employed both as
phase shifting devices and antenna voltage ad-
justers, The telescopic featurc of the antenna
can be nsed to further adjust the magnitude of
the sense anternma voltage.

2.1-6 Balancer Circuit

The balancer circuit consists of the telescopic
vertical Type CJD-66054 antenna and the balanc-
ing condenser, the stators of which are connect-
cd to the ends of the loop winding. By adjusting
this condenser, a veltage of proper magnitude
may be applied to the proper side of the loop to
counteract the antenna effect of the loop, result-
ing in a much sharper null being obtained.

2.1-7 Receiving Antenna Circuit

With the antenna switch in the “Ant.” position,
the vertical antenna is directly connected to one
side of the loop, coupling maximum signal into
the circuit so that the equipment may be used as
a communications receiver. ’

2-1-8 Converter Circuit

The converter circuit employs two tubes, a
IR5 as a mixer, and a 1T4 as a triede r-f oscillator
of the inductively coupled feed-back type, the

rid circuit bein tuneg. Since a separate oscil-
%ator tube is used, variable bias may be applied
to the 1R5 mixer to vary the gain of the circuit
without affecting the oscillator frequency. The
oscillator voltage is injected into the No. 1 grid
of the mixer, whereas the signal is applied to the
No. 3 grid.

2-1-9  Intermediate Frequency Amplifier Circuit

Two stages of i-f amplification at 465 ke. are
employed, using two 1T4 r-f pentodes. Perme-
ability tuned i+ transformers are used to couple
between stages.



2.1-10 Second Detector

The second detector, a 1R5, is of the grid
biased type, grid No. 1 being used as the signal
input, or control grid, operating at a fixed nega-
tive bias provided from resistors R-113 and
B-115 and the “C” battery. Grid No. 3 is used
as the injector grid, for coupling the “Beat Note”
oscillator into the detector.

2.1-11 Beat Note Oscillator

The “Beat Note” oscillator is of the inductively
coupled feed-back type, using a type 1T4 tube
connected as a triode. Adjustment of frequency
is controlled in the grid circuit by a slug adjust-
ment in the top of the shield can. e “Beat
Note” oscillator is coupled to the dctector by a
small capacitor, injection being made into grid
No. 8 of the 1R5 detector.

2-1-12 Audio Power Amplifier

The Audio power amplificr is a type 154 pen-
tode, operateg “Class A.” The oul‘ﬁut of this
tube is connected to a transformer having two
secondary windings, one of 4 ohms to match the
impedance of the 4 ohm voice coil on the
speaker, the other of 600 chms to match a 600
ohm head-set. A two circuit jack is used which
disconnects the speaker when the phone plug is
inserted.

9.1-13 Vacwm Tube Characteristics

The average clectrical characteristics of the
vacuum tubes are shown in Table IX, Page 36.

2-1-14 Ganged Tuning Capacitor

The tuning capacitor in this equipment is a
ganged three-section unit with a capacity of 7.5
to 275 micromicrofarads per section. This capa-
citor is especially designed for the Model DAG-1
Equipment and is constructed of a cadmium
plated steel frame and brass capacitor plate
assembly securely soldered, and silver plated to
prevent corrosion. The capacitor wiper springs
are of solid beryllium-silver alloy. The rotary
section of the capacitor is driven by a split gear
and worm assembly. .

2.1.15 R-F and LI-F Transformers

Fach rf transformer consists of a universal
wound secondary coil on a small diameter Syn-
thane form provided with an adjustable pow-
dered iron core for permeability trimming. The

rimary is a layer wound coil placed over the
ow potential end of the secondary. Each loop
transformer is provided with a center tapped pri-
mary and a grounded electrostatic shield between
the primary and secondary. The center tap of
the primary is grounded to provide a balanced
loop circuit. The r-f transformers are enclosed in
very compact shielding cans. The i-f transform-

ers consist of universal wound primaries and
socondaries, spaced for approximately critical
coupling on forms similar to the r-f coil forms.
They are designed for operating at 465 ke, tuned
by fixed capacitors, and provided with perme-
ability trimming of both primary and secendary.
They are enclosed in shiclding cans similar to
the r-f transformer shielding cans.

9-1.16 Band Switch

The band switch assembly is constructed with
a stainless stecl shaft, a nickel index head, and
wax treated ceramic switch sections. The rotary
contact blades are of solid coin silver whereas
the fixed contact fingers are of solid beryllium-
silver alloy.

2.2 Sensc Antcnna, Type CJD-66054 (Figure 9)

The sense antenna is of the telescopic type, the
lower scctions being constructed of brass tubing
and the top section of stainless steel. The lower
end is provided with a “Jumbo” plug for mount-
ing in the receiver. The antenna measures
approximately 14% inches in the closed position
and approximately 57 inches when extended to
its full length. It is heavily nickel plated, with a
final finish of chromium, for protection against
corrosion.

9.3 Loop Antenna, Type CIA-69077 (Figure 8}

The loop antenna is a low-impedance loop
consisting of three turns of insulated wire assem-
bled on spacers and mounted in a shielding
housing of aluminum tubing. The stem of the
loop assembly is provided with a three terminal
plug for mounting in the receiver unit, The loop
is also provided with a elip for mounting and se-

. curing the compass.

14

2.4 Magnetic Corhpass, Type CZD-10210

The magnetic compass is provided for orient-
ing the loop. It consists of a night marching
type of compass especially designed for this
equipment and provided with sighting vanes.
The compass points are marked with luminous
paint for night use.

3-—ASSEMBLY FOR OPERATION

The Model DAG-1 Radio Direction Finder is
packed for shipment with the batteries in place,
but disconnected, and with the tubes alrcady
mounted in their sockets. The tubes should be
checked after unpacking, to make sure that they
are all frmly mounted in their sockets. The Re-
ceiver Type CIA-46174 A must be removed from
the case in order to check the tubes. To remove
the receiver, rcmove the eight thumb screws
holding the chassis in the case, slide the chassis
out about three inches, and then tilt it downward



as it is moved out, so that the rear of the chassis
clears the power plug receptacle which is fast-
ened to the shelf of the case. See that the tubes
are in their proper sockets, and replace the re-
ceiver in the reverse order in which it was re-
moved. When replacing the receiver, do not
attempt to force it into place as the power plugs
must be lined up pro(ferly in order that the re-
ceiver may be inserted.

Remove the cover from the battery compart-
ment, insert the power plugs in the batteries, and
connect the bias leads on the “C” battery. Then
replace the battery compartment cover,

After unscrewing the chained caps on the top
of the case, remove the plug-in loop Type CIA-
89077 and the vertical antenna Type CJD-66054
from their spring clips in the case cover, and
insert them in the openings in the top of the case.
These openings are normally closed when the
equipment is not in use.

The compass Type CZD-10210 is a delicate
instrument and is kept in a leather carrying case
in the phone compartment. Remove the com-
pass from its case, release the dial Iock, and in-
stall the compass in the clip provided on the loop
as follows: With the loop bearing dial reading
“0", place the compass in the clip so that the
compass index is on the left side of the loop when
facing the receiver, or toward the loop end of
the case. The compass may be locked in place
by a slight clockwise twist.

NOTE: It is very important that the Model
DAG-1 Portable Radio Direction Finder be
grounded if accurate bearings are to be secured.
A ground lead and stake are provided for this
purpose.

4—OPERATION

£1

To secure a bearing on a transmitter proceed
as follows:

With the Model DAG-1 Portable Radio Direc-
tion Finder set up for operation, place the case
on a level, substantial surface away from all
metal objects if possible. (Nearby metal objects
may cause large errors in the readings obtained).
Turn the loop until the loop dial reads “0” at the
“Bearing” window. The loop correction, or
reference point in degrees clockwise from mag-
netic north, may then be read on the compass
and recorded.

Use as Direction Finder

Turn the antenna switch to “Balance” and turn
the balance knob to the mid-position and the
“Band” switch to the desired frequency band.
Tune in the transmitter to be located. Rotate
the loop until 2 null in the sigpal is located.
Adjust the “Balance” knob until the null is sharp-
est, rotating the loop back and forth slightly at
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the same time to locate the exact null. The
“Gain” control should be advanced until the
noise level is apparent. The “Relative Bearing”
may then be read at the “Bearing” window. An-
other null will be found 180¢ from the first null.
Record these bilateral “Relative Bearings.”

The sense antenna is then used to determine
to which “Relative Bearing” to add the loop cor-
rection in order to secure the “Compass Bearing”
which is expresscd in degrees from nerth in a
clockwise direction. Throw the antenma switch
to the “Sense” position and decrease the “Gain”
slightly to prevent overloading. Rotate the loop
and observe the reading at the “Sense” window
at which the signal is minimum. This reading
will be found to agree with the proper “Relative
Bearing” to which the loop correction is to be
added to secure the “Compass Bearing.” Due to
the overload characteristics of the direction find-
er, care must be observed that the gain of the
receiver is not advanced too far when the sense
antenna is used. The “Gain” should be just high
enongh to give a good sense indication, and no
higher, Due to the deviation of magnetic north
from true north, the magnetic correction for the
particular locality should be applied to the bear-

ing to obtain the true azimuth.

Since all bearings are to be taken in a clock-
wise direction in ﬁegrees from true north, it is
very necessary that the loop correction reading
mentioned in the above paragraphs be thorough-
Iy understood. Example: The direction finder
is set up and with the “Bearing” window reading
(e it is found that the compass reads 40° from
north., A transmitter is tuned in and the bilateral
nulls found to be 60° and 240°, reading the “Bear-
ing” window, The “Sense” is then turned en
and the maximum is found to be at about 240°
on the “Sense” window. The minimum is found
to be at about 60°, This means that 60° is the
proper bearing null to use. Considering the loop
correction factor of 40° the magnetic bearing
is 80¢ -+ 40° equals 1002 If the local magnetic
correction is -+ 59, then the true bearing or azi-
muth is 105°. If the bearing in degrees as read
on the “Bearing” window, plus the correction, is
more thau 360°, subtract 360° from the sum to
secure the true bearing,

The loop correction factor may be eliminated
if the case is rotated so that “0°” on the loop dial
“Bearing” window agrees with “North” on the
compass. In many cases this may be done easily
if the direction finder is resting on a smooth flat
surface.

NOTE: In operation as a direction finder, for
“Bearing” the gain control should be operated
as high as possible without blocking the second
detector, in order to secure sharp nulls.

In some cases, it may be necessary to secure
bearings very quickly as in the case of an enemy
transmitter which may go off the air very soon.
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In this case, more rapid results may be obtained
by using the “Gense” first, turning the “Loop”
dial to a rough minimum, then switching to
“Balance” and turning the “Loop” dial counter-
clockwise to the first null, which will be approxi-
mately 90° from “Sense” minimum. Then if time

crmits, an accurate bearing may be taken using
the “Balance” circuit.

4-2 Use on CW Signals

If CW signals are to be received, it is only
necessary to move the “Beat Note” control from
the “Mod.” position to “CW’. The pitch may be
changed as desired, by a slight detuning of the

receiver.

4-3 Use as Communications Receiver

When the direction finder is used as a com-
ymunications receiver, the loop must be inserted
in the rcceiver, as its remova&:| will throw the r-f
circuit out of alignment. - The antenna switch is
thrown to “Ant.” position with the vertical
antenna Type CJD-66054 extended to its full

length.

The direction finder will prove valuable when
receiving signals which the enemy is attempting
to “jam.” Its use as a comymunications receiver
under these conditions should be as follows:
Throw the antenna switch to “Balance” position
and tune in the desired signal. The loop should
then be rotated and the “Balance” knob adjusted
until the interfering signal is at a minimum. The
interfering signal can be reduced by 20 to 40
decibels in this manner, allowing uninterrupted
communication with the desired station.

5 MAINTENANCE

5.1 General Maintenance

A periodic check of the equipment will be well
repaid by uniform and satisfactory performance.
If a tube checker is available, each tube should
be tested at regular intervals, This test should
include a check for noisy tubes as well as for
shorts and inefficiency. The batte voltages
should be measured at regular intervals with the
receiver turned “On”. Batteries which show a
decrease of 20% from their rated voltages should
be replaced. Should the “(” battery voltage
drop below seven volts, it should be replaced
immediately as a drop in “C” bias will greatly
affect the life of the “B” section of the “A and B”
packs. Loop contact luEs and vertical antenna
contact plugs should Ee ept clean at all times,
as dirt will result in noisy operation due to poor
contacts.
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5.3 Location and Remedy of Faults
(a) No Signal

(1) If no click is heard in the earphones or
speaker when the power switch is turned
“On” and “Off”, check the batterics and
battery connections.’

(2) 1f the batteries show normal voltage, check
all tubes. If no tube checker is available,
replace the tubes one at a time with tubes
known to be good, startir:ig with the output
tube and working toward the loop end of
the receiver.

(3) If a click is heard in the phones as the
poweyr switch is turned “On” and “OfF,
with the set turned “On”, throw the “Beat
Note” switch to “CW™. If noise is heard,
the trouble is probably ahead of the if
amplifier. If good tubes do not correct the
trouble, remove the chassis from the case
and connect the set to the case with the
power test cable supplied with the equip-
ment. Check all voltages at the tube
sockets against those listed in the table of
Resistance and Voltage, Table VIL These
voltages should be measured with an elec-
tronic d-¢ voltmeter such as the RCA Volt-
ohmist. Be sure that all tubes are in their
proper sockets.

—

(h) Weak Signals

(1) Examine the loop and the vertical antenma
for dirty contact plugs.

(2) Follow the procedure in paragraph (a).

(¢) Noisy Reception

(1) First determine whether the noise origin-
ates in the direction finder or in some €x-
ternal source. To do this remove the loop
and the vertical antenna from their sockets.
1f the noise pexsists, it is undoubtedly in
the receiver, which shonld be checked as
follows: All tubes should first ‘be checked
for shorts or loose elements. If the tubes
are satisfactory, examine the receiver for
loose connections or dirty wiping contacts.
Dirty wiping contacts mai/1 be cleaned with
carbon tetrachloride applied with a small
brush or pipe cleaner. e loop drive
mechanism may require cleanin from time
to time to prevent amy possible trouble
from this source.

(1) Low Voltage

(1) If fresh batteries give low voltage when
the set is turned on, check the tubes for
shorts. 1f trouble still persists, check point
to point resistances as splmwn in Table VIL.
1f plates or screens show low resistances,
examine the capacitor nearest o plate or
sereen of lowest resistance to ground.
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5-3 Alignment Procedure

Note: Alignment should not be attempted un-
less the need for it has been definitely proven
and proper equipment is at hand.

(a} Apparatus necessary for proper alignment.

(1) An accurately calibrated signal generator
with provisions for either modulated or un-
modulated signals from 350 ke, to 19.0 mc.

(2) A suitable output meter such as General
Radio type 583-A, Weston model 571, or 2
vacuum tube voltmeter. Note: If the out-
put meter does not have a load resistor of
600 ohms built in, one must be provided so
that the ouiput tube is properly loaded.

(3) A screened room with a proper transmis-
sion line and terminating impedance.

(b) Construction of Screened Room Transmis-
sion Line

Any good screened room may be used provided
it is at least seven feet long. The transmission
line is constructed preferably of bare No. 14 B&S
gauge copper wire suspended by insulators at
each end. The distance from this wire to the top
of the screened room may be any convenient
distance, depending upon the height of the
screened room. With respect to the width of
the room, it should be erected in the exact cen-
ter, and the distance to the side walls should be
at least as great as the distance to the top. This
line is terminated by a non-inductive resistance
of the same value as the impedance of the line,
Calculation of the impedance of the line is as
follows:

Zr = 138 logwg

where a equals the radius of the conductor and b
equals the distance from the center of the line to
the top of the screened room.

The terminating resistance may differ by 10%
from the line impedance without seriously affect-
ing the results. After erection of the line, it is
well to check for standing waves along the line.
This may be done by sliding a vacuum tube volt-
meter along the line with one side of the vacuum
tube voltmeter grounded. If the maximum volt-
age does not differ by more than 10% from the
minimum voltage, the results will not be seri-
ously affected.

It is then necessary to determine the ratio of
the microvolts input to line, to the microvolts
per meter field strength at a distance d from the
line. The formula as follows refers to Figure 2:

Ratio = Z,

(o 5r)
2360\ d 2d,~d 2d,+d
where Z, equals the impedance of the line.

If it is desired to know the number of micro-
volts induced in the loop, the effective height
of the loop must be considered. The effective
height of the loop for all frequencies may be
read from the graph of Figure 10.

The intermediate frequency amplifier and
“Beat Note” oscillator should be aligned as fol-
lows: Connect the signal generator threugh a
condenser of between .001,F and .01 uF to the
grid of amplifier tube V-105. Turn Band Switch
selector to Band 1 and the tuning dial to the low
end of the band. Remove the 1T4 r-f oscillator
tube V-103 from its socket. Set the signal gener-
ator at 465 KC, modulated 30% at 400 cycles.
Align for maximum output by adjusting the trim-
ming screws on T-112.

Shift the generator leads to the Crid of the
1T4 1st i-f amplifier tube V-104 and adjust the
trimming screws on T-111 for maximum output.
Shift the generator connections to the grid of
1IR3 mixer tube V-102 and adjust the trimming
screws on T-110 for maximum output.

While adjustments are being made, the gener-
ator output should be kept as low as possible,
consistent with goed indication on the output
meter.

To adjust the beat frequency oscillator, dis-
connect the output meter, turn the 400 cycle
modulation off, set the “Beat Note” switch to

. “CW7, and adjust the trimming of T-113 until a
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1000 cycle note is heard in the speaker. Adjust-
ment should be on the high side: i.e., the “Beat
Note” oscillator should be at 466 KC. This may
be checked by increasing the frequency of the
signal generator slightly, A slight increase in
the frequency of the signal generator will lower
the beat note if proper adjustment is obtained.

For r-f alignment, proceed as follows: Replace
the 1T4 oscillator tube in its socket. Connect
the signal generator to the transmission line and
modulate the generator 30% at 400 cycles. Set
the “Beat Note” switch to the “Mod.” position,
set the antenna switch to the “Off” position. Turn
the “Balance” control to the index line (mid-
position). The gain control should be kept in an
advanced position, but at & point where the ratio
of signal plus noise to noise is six to one or better,

9-4 Sequence of Adjustments

The proper sequence of adjustments at the
radio frequencies are shown in table VIII, page
36,

Note: Only very slight adjustments should be
required. If very much adjustment is required,
it is necessary to adjust at each end of the band
several times until the desired sensitivity is ob-
fained.

5-5 Loop Drive Mechanism

If trouble should develo

in the loop drive,
either due to back-lash in

e gears or slipping



Figure 3, TYPE CIA-46174-A RADIO RECEIVER, LOOP DRIVE ASSEMBLY
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of the drive shaft, it may be corrected as follows,
referring to Fig. 3. If slipping of the drive shaft
occurs, it is due to too loose an adjustment of
sleeve bearinﬁf (B) and (C). To correct this,
loosen the locking screw (A) and take up slightly
in a clockwise direction on sleeve bearing (C)
until the loop drive knob produces rotation of
the loop without slipping or binding, then tighten
locking screw (AB again and the trouble should
be corrected. If back-lash should develop be-
tween gears (D) and (E), this may be corrected
by loosening locking screw (A), then loosening
sleeve bearing {C} slightly by rotating in a coun-
ter clockwise directon and tightening sleeve
bearing (B). This will move gear (D) to a closer
mesh with gear (E), eliminating the back-lash.
The adjustments should be made so that the loop
and loop dial turn easily without back-lash and
without binding. Locking screw (A) should be
tig}étened snugly after the adjustments have been
made.

5-6 Compass Alignment

The magnetic compass CZD-10210 mounts in
the loop by means of an adjustable mounting
clip secured to the loop. This clip is adjusted at
the factory for proper alignment of the compass
supplied with the equipment. If at any time the
compass is replaced by another compass, or
alignment is found to have changed due to tam-
pering or wear, it will be necessary to readjust
the alignment. The compass clip may be rotated
slightly if the two screws holding the plate on
top of the compass clip are loosened.

Two methods may be used to effect alignment.
The ideal method is to place the direction finder
within sight distance of a transmitter in an area
free from re-radiatinlg objects. With the com-
pass installed in the loop in the proper manner,
rotate the loop until the compass bearing is se-
cured, The “Balance” circuit must be used so
that the bearing is accurate. With the loop set

on the bearing, sight through the cumpass sight-
ing vanes and if necessary, adjust the clip until
the sighting vanes are in line with the trans-
mitter.

The second method which may be used is as
follows: Set the direction finder assembled for
operation on a long table. A straight edge, six
to ten feet long, is placed against the side of the
loop and a narrow marker placed at the other
end, %" from the edge of the straight edge.
With the straight edge removed, rotate the loop
90° clockwise, using the loop dial for this pur-
pose. With the proper adjustment, the marker
will appear in line with the sighting vanes of the
compass. If it has been necessary to move the
compass clip, be sure that the screws are re-
tightened before puiting the direction finder
back into use.

6—OPERATING CHARACTERISTICS

6-1 Sensitivity

Sensitivity curves for Bands, 1, 2, and 3 are
shown in Figures 11, 12, and 13. These curves
show the Model DAG-1 Portable Radio Direction
Finder sensitivity in field strength, or microvolts
per meter, required to produce a standard out-
put. The curves also show the sensitivity in
microvolts induced in the loop by the above
field strength. Further curves are plotted show-
ing the sensitivity of the equipment when used
as a communications receiver, employing the
telescopic antenna Type CJD-66054 for the sig-
nal input circuit.

6-2 Selectivity

Selectivity curves taken at the approximate
midpoint of each frequency band are shown in
Figure 14.

6-3 Audio Fidelity
The fidelity of the audio system is shown in
Figure 15.
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V101
V101
V101
Y101
V102
V102
V102
V102
V103
V103
V103
V104
V104
V104
Vip4
V105
V105
V105
V105
V106
V106

TABLE VII

RESISTANCE AND VOLTAGE TESTS
Note: All measurements taken with R.C.A. Volt-Ohmist Junior, and “Gain”

control setting at “10”
“Beat
Note™
. Resistance Switch
Resistance Voltage
Filament to Ground 2.3 chms 142 V108 Grid #3to
Grid to Ground 25 K 0 Ground .I meg ohm CW
Screen to Ground Inﬁni'ty 38 V106 Screento Ground Infinity
Pla'te to Ground Infinity 80 V106 Plate to Ground Infinity
Grid #1 to Ground 100 X ohms -1.75 \ d 230h
Grid #3 to ground 25K ohms 0 V107 Filament to Ground 2.3 ohms
Screen to Ground  Infinity 38 V107 Grid to Ground 1 Meg-ohm
Plate to Ground Infinity 90 V107 Screen to Ground Infinity
gn'd to tGréund q Ilr?g K ohms -2 V107 Plate to Ground Infinity
creen to Groun nity 66 ;
Plate to Ground Infinity 66 V1o gilgt?rl;:lnt © 20 ohms Mod.
Filament to Ground 2.3 chms 15 V108 Grid to
Grid to Ground 25K ohms 0 Ground 50 K ohms CW
Screen to Ground Infinity 22 ViO8 Screen to
Plate to Ground Infinity 86 Ground Infinity ~ Mod.
Filament to Ground 2.8 chms 15 v108 Plate to
Crid to Ground 25kohms 0 Ground Infinity  Mod.
Screen to Ground  Infinity 22 V108 Plate to
Plate to Ground Infinity 90. Ground Infinity CwW
Filament to Ground 2.3 chms 15 V108 Screen to
Grid #1 to Ground 3 meg. ohm -4.5 Ground Infinity CW
TABLE vl
Generator Receiver
Band Setting Setting Adjust to Maz.
1 18 MC 18 MC T-107 T-104  T-101
1 3.6 MC 3.6 MC C-107 €104 C-101
2 3.6 MC 3.6 MC T-108  T-105  T-102
2 8.1 MC 81 MC C-108 C-105  C-102
3 8.1 MC 81 MC T-109 T-106  T-108
3 18.1 MC 18.1 MC C-109 C106  C-103
TABLE IX
AVERAGE ELECTRICAL CHARACTERISTICS OF VACUUM TUBES
Tube Type 1T4 1R5 154
Function Amplifier and Osc. Mixer & Detector Power Amplifier
Filament Voltage 1.4 1.4 14
Filament Current 05 amps. .05 amps .1 amp,
Plate Voltage a0 90 90
Screen Voltage 67.5 67.5 67.5
Grid Voltage 0 (Min.) 0 (min.) -7
Supressor Tied to fil. in tube Tied to fil. in tube Tied to £l in tube
Plate Resistance .5 megohms 5 megohms .1 megohm
Trans-conductance 900 micromhos 800 micromhos 1550 micromhos
Plate Current (MA) 8.7 17 7.2
Screen Current (MA) 1.25 3 15
Interelectrode Cap. :
Input Cap. 3.5 uuf. 7 uuf,
Output Cap. 7.3 uuf, 7 uuf.
Grid-Plate Cap. 01 uuf, 4 uuf,
Max. Power Output
(undistorted} I8 watts
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Voltage

0.15
38
15
15
1.5
87
86

145
-1.1
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32
32
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Figure 5, MODEL DAG-1 PORTABLE RADIO DIRECTION FINDER EQUIPMENT,
INTERIOR VIEW OF CASE
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Figure 11, SENSITIVITY CURVE
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Figure 12, SENSITIVITY CURVE, BAND 2



Figure 13, SENSITIVITY CURVE, BAND 3
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Figure 14, SELECTIVITY CURVE
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SOCKET TERMAIMNAL
DESIGHNATIONS
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Figure 16, MODEL DAG-1 PORTABLE RADIO DIREC
TYPE (IA-46174-A RADIO RECEIVER, V
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