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ERRATA SHEET FOR
PRELIMINARY INSTRUCTION BOOK
MODEL DAV-2 RADIO DIRECTION FINDER EQUIPMENT
ISSUED 3 OCTOBER 1944

Page 13, the 3rd and 4th paragraphs under
section "2.2 (c) LOOP CIRCUITS" are amended
to read as follows:

The loop, L-401, 1is the "single ended"
type, shielded and provided with a tap for
changing frequency range.

Sense voltage 1is applied directly to the
loop circuit through resistor R-403, 1in the
high frequency range, and through R-403 and
R-402 1n series, 1in the low frequency range.
Connection between the sense circuit and the
antenna 1s made by the "Push-Button" type
switch, S-404. Change of frequency range is
accomplished by moving the links on S-403 and
5-404, which change the number of loop turns
and the resistance in the sense circuit.

Page 24, the 6th paragraph under section
"5.2 (b) 3. D. F. ALIGNMENT" is amended to
read as follows:

All adjustments have now been made except-
ing the antenna, which is best adjusted in
actual operation. With the equipment mounted
on the operator, and the antenna in place and
fully extended, adjust as follows: Turn on
two transmitters, antenna collapsed, whose
frequencies differ by a sufficient amount to
give an audible beatnote. With set on and
function switch at two-way position, adjust
the antenna coll for maximum signal. Distance
between the transmitter and the receiver

Errata
1l
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under test should be adjusted for only a mod-
erate signal, to insure sharp tuning indica-
tions. The normal distance for this purpose
will be from 25 to 50 feet. The CCI-60063
Frequency Alignment Oscillator may be substi-
tuted for the two +transmitters if one is
available. It should now be possible to
obtain good sense 1indications. Turning 90
degrees to the right should cause the signal
to decrease markedly. Turning 90 degrees to
the left should cause a definitely noticeable
increase in signal.

Page 29, the 6th and 7th paragraphs under
section "5.3 (d) LOOP SECTION", delete refer-
ences to L-402,

Pages 39, 42, and page 52, figure 4, delete
listing of L-402.

Page 39, Resistor R-402, Description and
Contr.Part No., is amended to read 30,000 ohms
instead of 1000 ohms.

Page 39, Resistor R-403, Description ‘and
Contr. Part No. is amended to read 0.1 mehohm
instead of 1000 ohms. -

Page 43, add symbol reference R-402 to sym-
bol 1isting R-102, 30,000 ohm resistor.

Page 43, add symbol reference R-403 to sym-
bol listing R-107, 0.1 megohm resistor.

Errata
2
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Page 43, delete symbol references R-402,
R-403 from 1000 ohm resistor listing.

Page 52, Figure 5, reference position of
R-402 is moved to rear end of C-40l.

Page 55, Figure 10 is superseded by the at=-
tached schematic diagram.

Errata
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SECURITY NCTICE

NOTICE: This document contains information
affecting the national defense of the Tnited
States within the meaning of the Espionage
Acty, 50 Us Se Co, 31 and 32, as amended, Its
transmission or the revelation of ite con=-
tents in any manner to an unauthorized person
is prohibited by law. ARTS 75-1/2 & 76, U.
S« No. REGS, 1920,)

The information contained in restricted docu~
ments and the essential characteristice of
restricted material will not be communicated
to the public or to the press, but may be
given to any person known to be in the ser-
vice of the United States and to persons of
undoubted loyalty and discretion who are co-
operating in Government work,
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CONTRACTUAL GUARANTEE

The equipment, including all parts and spare
parts, except vacuum tubes, is guaranteed for
a service period of ONE YEAR with the under -
standing that, as a condition of this cone
tract, all items found to be defective as to
design, material, workmanship or manufacture
will be replaced without delay and at no ex=
pense to the Government, provided that such
guarantee and agreement will not obligate the
contractor to make replacement of defective
material unless the failure, exclusive of
normal shelf life deterioration, occurs withe
in a period of TWO YEARS from the date of de=
livery 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 to the exe
tent of ten percent (10f) or more, but not

less than two of the total number of equipe
ments furnished under the contract, such part
or parts, whether supplied in the eguipment
or as spares, will be conclusively presumed
to be of defective design, and as a condition
of contract subject to one hundred percent
(1004) replacement of all similar units sup-
Flied on subject econtract by suitable rede=
signed replacementss Failure due to poor
workmanship while not necessarily indicating
poor design, will be considered in the same
category as failure due to poor design. Ree
designed replacements which will assure pro=-
Per operation of the -equipment will be sup-
Plied promptly, upon proper receipt of notice
and without cost to the Government.

vii
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CONTRACTUAL GUARANTEE

All such defective parts will be subject to
ultimate return to the contractor. In view
of the fact that normal activities of the
Naval Service may result in the use of equip=-
ment in such remote portions of the world or
under such conditions as te preclude the
return of the defective item or unit prior to
replacement without jeopardizing the integ-
rity of Naval communications, the exigencies
of the Service therefore may necessitate ex-
peditious repair of such item or unit in
order to prevent extended interruption of
communications, In such cases the return of
a defective item or unit for examination by
the contractor prior to replacement will not
be required, The report of a responsible
authority, including details of the conditions
surrounding the failure will be acceptable
for effective adjustment under the provisions
of +this contractual guarantee, The above
period of TWO YEARS and the service pericd of
ONE YEAR will not include any portion of the
time that the equipment fails to give satis-
faction due to defective items and the neces-
sity for replacement thereof, All replace-
ment parts will be guaranteed to give ONE
YEAR of satisfactory service.

viii



NAVY MODEL DAV-2
RADIO DIRECTION FINDER EQUIPMENT

REPORT OF FAILURES AND
REPLACEMENT DATA

Report of failure of any part of this
equipment, during its service 1ife, 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, see Chapter
31, (mimeographed form) of the Manual of
Engineering Instructions, or Bureau of Ships
Radio and Sound Bulletin Number 7, dated July
~s 1942, or superseding instructions,

Contract: NXsr-41C37 Dated: 20 November 1943

NXsr-£9061 20 April 1944
Serial Number of Equipment
Date of Acceptance by the Navy,
Date of Delivery to Contract Destination

Date of Completion of Installation
Date Placed in Service

Blank spaces in this book shall be filled
in at time of installation, Operating per=
sonnel shall alsoc mark the "date placed in
service™ on the equipment, using suitable
methods and care to avoid damaging the equipe
ment,

All requests or requisitions for replace-
ment material should 4include complete de-
scriptive data covering the parts desired, in
the following form:

ix
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Name of Part Desired
Navy Type Number (if assigned) (including
prefix and suffix)
Model Designation (including suffix) of
equipment in which used.
Navy Type Designation (including prefix and
suffix where applicable) of Major Unit in
which part is used

Symbol Designation of Part

Navy Drawing Number.
Manufacturer's Drawing Number

Rating or Other Descriptive Data
Commercial Designation




Operation of the Equipment does not involve
the use of voltages greater than 135 volts

and accordingly is not considered dangerous
to life.

xi
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NAVY MODEL DAVeZ2
RADIO DIRECTION FINDER EQUIPMENT

SECTION I. GENERAL DESCRIPTION
ls1 INTENT OF DESIGN.

The Model DAV-2 Radio Direction Finder
Equipment is designed to provide two distinct
services: first, a radio direction finder for
homing; and second, a two-way radio-telephone
communication link.

The Loop Unit, Radio Transmitter-Recelver
Unit and Power Supply fit in a watertight
plywood case, This case can be carried on
the operator?s chest or back by means of the
web straps supplied.

The receiver and transmitter of this equip=
ment are crystal controlled, and can be operw
ated on any one channel in the frequency
range of 2,3 Mce. t0 4,5 Mc. Volice communicae
tion (A3 emission) is the only type of opera=
tion provided. The power output of the
equipment is approximately O.2 watt, and sat-
isfactory communication between units over
average terrain can be maintained over a
range of approximately one mile, This range
will increase somewhat for communication be=-
tween aircraft and ground units,

1.2 LIST OF UNITS, WITH WEIGHTS AND
DIMENSIONS:

The equipment consists of the following
major units:

- Radio Transmitter and Receiver Unit, Navy
Type CCI=43063, including a complete set of
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vacuum tubes consisting of:

Symbol Type Function

V=101 1RS5 Oscillator-lMixer

V-102 1T4 1I-F Amplifier

V=103 185 Detector-First Audio

V=104 3S4 Audio Output

V=105 3S4 Transmitter Power Amplifier
V-106 1T4 Transmitter Crystal Oscillator
V-107 354 Modulator

Height -= 6=7/16"
Width - l=7/8%
Depth == 3-5/8"
Weight e- 1-1/4 lbs

Power Supply, consisting of Vibrator Power
Unit, Navy Type CRF=-20221, and Lead~Acid
Storage Battery, Navy Type ~19046 .. (Not
furnished by Contractor)s,

Height -- 6-9/16"
width - 1-7/8"
Depth == 3=11/16"
Weight == 3w1/4 lbs.

Power Supply (Alternate), Battery Pack,
Dry, Navy Type =19027A. zHot furnished by
Contractor)e

Height -- 6-5/16"
Width == 1-13/16"
Depth -« 3-11/16"
Weight «= 2 1lbs.
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Antenna and Load Coil Assembly, Navy Type
CCI-56081.,

Length (Collapsed) == 15-1/8" (approx.)
Length (Extended) == 85" (approx.)
Weight -= 1 1lbe

Plywood Case, Navy Type CAOC-10344,

Height -=  10.3/4"
Width -— 3.3/8%
Length -= 10"
Weight -= 2,5 1lbs.

Loop Unit, Navy Type CCI-69093, including:

Microphone and Headset Harness
Antenna Lead, Navy Type CTE-49212
Dimensions: 5/8" x 30-1/2" cut 13"
Microphone, Army-Navy Type T-45
Weight --

Headset Assembly, Navy Type CCI-49552 cone
sisting of:

Headset Connector Cable
Two Headphones, Navy Type CUP-49215
Dimensions: 5/16" thick x 2" diameter

Weight of complete Headset Assembly
lbs. .

Weight of an entire DAV-2 equipment une
packed and ready for use, including vibrator
supply and lead-acid battery lbse
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2, DETATLED DESCRIPTION
2,1 MECHANICAL.

The Model DAV-2 Radio Direction Finder
Equipment consists of a Radio Transmitter-Re-
ceiver Unit, a Loop and Switching Unit and a
Power Supply Unit housed in a watertight ply-
wood case, a collapsible whip antenna, a car=
bon microphone and a Headset Assembly, which
can be worn under the standard metal helmet,

2o1(a) RADIO TRANSMITTER-RECEIVER UNIT.

Th~ Navy Type CCl-43063 Radio Transmitter-
Rece.ver Unit includes both the transmitter
and receiver built in one hardened aluminum
alloy chassis. On the chassis are mounted
all the vacuum tubes for the receiver and
transmitter, two crystals, i-f transformers,
antenna coupling transformer, and audio
transformers and fnductors. A bakelite de-
tail on the underside of the chassis is used
to mount most of the resistors and most of
the condensers of the unit, Slug tuning 1is
used for adjustment of all tuned circuits,
and spring 1locks are provided on all of the
variable adjustments to assure that tuning
will not change under vibration. Also,
spring type tube locks are provided to hold
the tubes in their sockets,

All audio transformers and inductors
(T-101A, T-101B and L-103) are potted in wax
in one metal container, Connections to these
transformers are made by color-coded flexible
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wire brought out through a bakelite detall on
the bottom of the container.

Specification details of this transformer
assembly, as well as of the r-f choke, anten-
na coupling transformer, antenna load coll
and i-f transformer assemblies are piven in
Table 4,

The crystals in both transmitter and ree
ceiver sections, in Navy Type -40125 cryse=
tal holders, are the "zero temperature coef-
ficient" types

All voltage connections for the Radic
Transmitter-Receiver Unit, as well as the an-
tenna lead and all necessary control lines,
terminate in a l4-pin female receptacle,
J=101, mounted on one end of the chassis,
An aluminum shield cover, fastened +to the.
chassis by four screws, must be removed to
replace any of the vacuum tubes or crystals,
Holes in this cover are provided so that ell
tuning controls can be reached without re-
quiring removal of the shield.

2,1 (b) POWER UNIT,

Two power units are available for operating
the Model Dav-2 equipment. The primary power
unit consists of a Type CRF-20221 vibrator
power unit, powered by a Type «=19046 none
gpillable lead-acid storage battery. A
clamping arrangement holds the battery and
vibrator power unit together as an integral
unit, and also maintains the necessary elece
trical contact between the two, A complete

(1]
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description of this battery and vibrator
power unit, as well as all necessary opera=
tion and maintenance data, is included in the
Instruction Book for Navy Type CRF=-202Z1
Power Supply Equipment.,.

As an alternate source of power, the Type

-19027A dry battery pack may be used,
This battery pack is considered satisfactory
only for emergency operation when no vibrator
power unit is available.

2¢1 (c) LOOP UNIT AND SWITCHING UNIT.

The Loop and Switching Unit, Navy Type
69093, 1is assembled as an integral part on a
cast aluminum top cover for the plywood
carrying case, It contains the loop and loop
tuning condenser, all of the switching ar-
rangements necessary to the operation of the
loop c¢cireuit, a function switch to transfer
from direction finding to two-way radio, ON=-
OFF and Press-To-Talk switches, and accessory
cables,

241 (d) CARRYING CASE.

The Navy Type CAOC~10344 Carrying Case,
constructed of plywcod, is designed to accom-
modate the three major units, Loop and
Switching Unit, Power Supply Unit and Radio
Transmitter-Receiver Unit,

The lower portion of the case 1is divided

into two compartments which house the Trans-
mitter-Receiver Unit and the Power Supply

6
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Unit. The remaining upper portion accommo=-
dates the Loop and Switching Unit, which acts
as a cover and is secured to the case by six
captivated thumb screws engaging threaded
brass inserts in the plywood casge.

The top of the case has a recess fitted
#ith a ' molded rubber gasket which, in cone
Junction with a knife edge on the loop unit,
forms a watertight seal, The outside of the
case is supplied with a socket for holding
the whip antenna and fpur "D" wings for ate
taching the web carrying strap.

All external surfaces are finished in Ma-
rine Corps green,

2.1 (e) ANTENNA AND LOAD COIL ASSEMBLY.

The Antenna and Load Coil Assembly, Navy
Type CCI-66081, consists of a seven-section
collapsible antenna, in a bakelite tube, with
a plastic case housing the antenna load coil
cemented to this tube. All sections of the
antenna must be fully extended before they
ere locked in position. The antenna is com-
tletely watertight in either extended or cole-
lapsed positione A rubber bumper at the end
¢ the smallest antenna section, when pressed
into the end of the bakelite housing, holds
the assembly locked in the collapsed position
and completes the waterproofing.

The telescoping antenna sections are cove
ered with a lusterless green baked lacquer
finish tc make the surface non-reflectinge

The Antenna and Load Coil Assembly can be

7
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tuned to any frequency in the range of the
Model DAV-2 equipment by means of the sluge
tuned load coil in the antenna housing. A
screw at the base of this molded antenna
housing must be removed to allow access to
the tuning controle. The connection to the
radio unit from the antenna is accomplished
by a rubber-covered lead which enters the
molded antenna housing through a fitting and
packing arrangement similar to that used on
the loop unit cover, This antenna lead ter=-
minates in a concentric break-away connector,

2.1 (f) MICROPHONE, HEADSET AND CABLES,

Two cables enter the loop unit through
watertight fittings, ©One is the Type CTE=-
- 49212 antenna lead, which terminates in a
concentric break-away connector for connege
tion to the antenna, The other is the microe
phone and headset harness cable, which is a
four conductor rubber covered cable branching
in a rubber "Y" junection into two cables of
two conductors eachs The two-conductor
cables are terminated in jacks JK«48 and
JK-26 to accommodate, respectively, the mie-
crophone and headset connector plugse.

The Type T-45 microphone is a differential
type lip microphone designed +to give a high
degree of discrimination against all sounds
other than the voice of the operator, It is
terminated in the standard PL=291 pluge.

The Navy Type CCI«49559 Headset Assembly
consists of a rubber headphone cord connecte
ing two Type CUP-49215 Headphone Units in
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series and terminating in a PL-54 plug. The
headphone units fit into pockets in a caavas
skull cap worn under the standard metal hel=-
met,

2,2 ELECTRICAL.

The circuits of the receiver section of the
Model DAV-2 equipment are those of a foure
tube superheterodyne, employing a tuned ane
tenna coil, a 1R5 oscillator-mixer tube, =2
i1T4 i-f amplifier, a 1S5 second detector and
Tirst audio emplifier, and a 3S4 audio output
stage, transformer-coupled to the headphones,
The transmitter section employs a2 1T4 crys-
tal oscillator, a 3S4 modulator tube 4in a
Class A Heising modulator circuit, and a 354
power amplifier stage, A single antennsa
coupling transformer, T-102, is utilized both
23 the receiver antenna coil anrd1 as the
transmitter antenna coupling transformer,
Lowedrain miniature-type tubes are used
throughout, and all tuned circuits are slug=-
tuneds, Transfer from receiver to transmitter
is made by means of the "Send-Receive" switch
in the loop unit, which is arranged %o switeh
the receiver filaments off when transmitting
and the transmitter filaments off when ree
ceiving,

Due to the use of a common tuned element,
T-102, in both transmitter and receiver cir-
cuits, the transmitter and receiver must ale
ways be aligned on the same frequency,

A high-impedance shielded 1loop, tunable
Ehroughout the receiver frequency range, proe
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vides for direction [finding. Switching ar-

rangements and coupling circuits are incorpo-
rated to obtain sense bearings, using the
Navy Type CCI-66081 Antenna Assemblye

Ze2 (a) RECEIVING CIRCUITS.

In the receive position, the signal from

the tuned antenna is passed through the tumed

antenna coupling transformer, T-102, to the
grid of the oscillator-mixer tube through a
coupling condenser, C~10l. The oscillatore
mixer tube, V=101, a Type 1RS tube, functions
in a dual capacity, one section operating as
a crystal controlled 1local oscillator, and
the other section operating as a first detec-
tor, with the signal frequency impressed on
the signal grid, pin No. 6.

The crystal oscillator is of the "Pierce"
type, using the screen and #1 grid (pins 3
and 4 respectively) as a triode oscillator,
Condenser C-103 provides proper division of
oscillator voltage between the screen and 0s=
cillator grid. The oscillator frequency, de-
termined by the receiver crystal frequency,
must always be higher than the signal fre-
quency by 455 kc., the intermediate frequency

The plate circuit of the first detector
stege 48 coupled through i-f transformer
Z=-101 to the grid of the intermediate fre-
quency amplifier tube, V-102, a Type 1T4.
The output of this stage is passed through
another i-f transformer, 2Z-102, to the diode
plate of V=103, a Type 185 vacuum tube, This
tube functions as a second detector, A-V-C

10
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voltage rectifier, and first audio amplifier.
Audio voltage developed in the detector por-
tion of this stage is coupled through conden-
ser C-111 to the signal grid (pin No. 6) of
the same tube (V-103) where it is amplified,
This stage is resistance coupled to the audio
output stage, which employs a Type 354 power
pentode, V-104, The plate circuit of the
output stage is coupled to the 600-ohm head-
set through the output transformer, T=10lA.
The maximum audio power output which can be
obtained in this headset is approximately 6.0
milliwatts,.

The A-V=C voltage for this receiver is ob=-
tained from the diode section of Vel03, fil-
tered through resistor R-103 and condenssr
C-110, and applied to the first detector and
i-f amplifier stages. In addition, in order
to prevent r«f feedback from the transmitter
into the receiver, grid bias voltage from the
grid (Pin 6) of the transmitter oscillator
tube, V-106, is applied to the receiver
diode, A-V-C line and first audio stage cone
trol grid, biasing them beyond cut-ocff when
the transmitter is in operation.

Other circuits include: C-103 and R-118,
which provide for i-f regeneration, permit-
ting the reception of A-l1l signals when the
unit is operated as a direction finder, and
the connection of T=102 and C=101 to termi-
nals 6 and 7 of J=101 which permits switching
of the mixer tube grid (V-101) from the ane
tenna coupling transformer (two-way radioc ope
eration) to the loop circuit (D. F. Opera-
tiﬁn).

11
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2.2 (b) TRANSMITTER CIRCUITS.

The transmitter section of the Model DAVeZ
Equipment consists of a crystal oscillator
stage, an r-f amplifier stage and a modulator
stage.

The oscillator circuit consists of a Type
1T4 tube, V=106, triode-connected as a Pierce
crystal oscillator, with the crystal connect-
ed between plate and grid of the tube., The
plate supply for the oscillator is shunt fed
by means of an r-f choke, L=102, and dropping
resistor, R-104,

The r«f power amplifier output stage of the
transmitter employs a Type 334 power pentode,
V=105 R«f drive for the grid of this tube
is obtained by coupling directly to the grid
of the r«f oscillator tube, V-106, with the
same grid leak resistor, R-108, being used
for both tubes, The antenna coupling transe
former, T=102, of this power output stage
provides inductive coupling to the antenna.

The modulator tube, V-107, 1is a Type 354
power pentode, connected in a Heisling modulae
tion circuit, with the grid driven directly
by a carbon microphone through an input
transformer, T-101B, The modulation reactor
is L-103s Both screen and plate of the r-f
power amplifier tube, V=105, are modulated.

Side-tone in the headphones during the
transmission period is provided in the
Model DAV=2Z Equipment by coupling a small a=-
mount of the modulator tube output to the
primary of the receiver output transformer,
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T-10]lAs, This is accomplished by means of a
0.25 megohm resistor, R-117, connected from
the plate of the modulator tube, V-107, to
the plate of the audio output tube, V-104,

242 (c) LOOP CIRCUITS.

Functional switching is provided by S=-406,
which is a part of Loop and Switching Unit,
Three separate switching operations are nec-
essary to transfer from two-way radio to die
rection finding, Section "“A" +transfers the
mixer grid from the input transformer, T-102,
to the loop, L-40les Section "B" makes operae
tive the 1i-f regeneration circuit when in
"De Fo" position, pvermitting reception of A-l
signals,

Section "C" transfers the antenna terminal
of T=102 from the antenna in "TWO-WAY" posie
tion to ground in "D. F." position, Three
switch positions eare provided: Number 1,
*IWO-WAY" radio; Number 2, "D, F, DISTANT";
Number 3, "D. F, LOCAL". Reduction of sensie
tivity for local reception is obtained by ine
serting a resistor, R-401, in series with the
mixer grid,

The loop, L=-401, is the "single ended"
type, shielded and provided with a tap for
changing frequency range., Inductor L-402 is
ceonnected in series with the grounded side of
the loop for the injection of sense voltage
into the loop circuilt.

Sense voltage is applied to L-402 through
the sense resistors R-402 and R=403 and sense
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switch S-405, ©Change of frequency range is
accomplished by moving 1links on S-403 and
S-404, which changes loop turns and sense re=
sistor value.

Included in the loop unit are S-401, a
toggle switch which completes the "A" circult
in the "ON" position, and S$-402, which is a
spring-return toggle switch, normally in "RE-
CEIVE" position. This latter switch transe
fers the "A" voltage from receiver flilaments
to transmitter filaments, and comple tes the
microphone circuit when in "SEND" position.

Connections Dbetween the loop unit and
transmitter unit and between loop unit and
power supply unit are made by J~401 and J-402
respectively.

243 POWER SUPPLY CURRENT DRAINS.
A tabulation of the normal voltage and cure

rent requirements of both receivsr and trans-
mitter is as follows:

Receiver Section Voltage Current
Plates and Screens 67e5 V. coee 3.0 ma,

1350 V. ccoe 440D ma,
Filaments 1.5 v, ....225,0 ma,
Bias and Microphone “6.0 Vo ceee 0.0 ma,
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Transmitter Section Voltage Current
Plates and Screens 67 oD Ta sens 1.5 maq
135.0 Yo sssas 19-0 Ma e
Filaments 1.5 ve esssnD0 ma,
Bias and Microphone «6e0 Vo seee 500 ma.

B¢ INSTALLATION
3¢l UNPACKING.

Unpack all units of the Model DAV=2
Equipment. Remove the top from the Plywood
.case by unscrewing the six thumb screws in
the cover, loosening the center screws first,
Care should be taken not to damage the
rubber gasket 4if it tends to stick to the
tﬂp.

The equipment is shipped with the radlo
transmitter-receiver unit in place in the
plywood case, The power unit should be ine
serted 4into the case in its proper comparti-
ment, and the top replaced, inserting the
power unit plug and radic unit plug into
their respective sockets, All thumb screws
should be tightened uniformly. Instructions
for preparing the lead acid storage battery,
Type -19046 for use will be found in
Appendix "A",

S¢2 MOUNTING.

The Equipment may now be secured *to the
operator's person, using the web straps prow
videde Place in convenient position on the
operator's chest with the "D" rings nearesg
the Operator's bodye. .
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Check particularly the orientation of the
cover with respect to the case, True bear=
ings will only be obtained when the end con-
taining the microphone cable is adjacent to
the antenna socket,

With the skull cap containing the ear-
phones, and the microphone in place, attach
their respective plugs to the connectors proe
vided 1in the cable harness, Place the an-
tenna in the socket on the end of the plywood
case and connect the antenna breakaway con-
nectors, Extend antenna to full lengths

The equipment is now ready for operation.

4. OPERATION.
41 OPERATION SUMMARY.

Before transmitting or receiving, the "Off=-
On" switch in the microphone lead must be in
the "ON" positione A rush of background
noise should be heard in the headset after
this operation, indicating that the receiver
is operatives, Check the position of the
function switch to be sure the proper type of
service has been selected (two-way radio, di-
rection finding distant, or direction finding
local), The transmitter is effective only
when the switch is on twoe-way radio,

Operation on two-way radio is characterized
by a mild background noise in the head phones
and by clear signals from a radiophone sta-
tione Operation on "d.f. distant" or "d.f.
local" results in a much 1louder hiss in the
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phenes., An unmodulated carrier produces a
clear tone or whistle, while a voice meodulae
ted signal sounds unintelligible,

In the dark, the switch positions may be
identified as follows: full counter-clock-
wvise, twoc-way radio; center, direction finde
ing distant; full clockwise, direction find-
ing locals-

4,2 TWO-WAY RADIC.

To trensmit, the send-receive switch (next
to the on-off switch) must be operated, Ths
operator should speak in a normal tone of
voice, enunciating eclezarly. Transmissions
should be as brief as possible to conserve
battery 1ife.

To receive again, after a transmission
perliod, the "send recelve" switch musi be re-
leased, as no signals can be heard as long as
the send receive switch is depressed,

4,3 DIRECTION FINDING-DISTANT.

To home on a transmitter of unknown loca-
tien proceed as follows: Extend antenna
fully. Turn the function switch to center
position, If the transmitter is operating, a
steady tone or whistle will be heard, ©Swing
the bedy around, or if in a boat, turn the
boat slowlye The signal may increase or de-
crease, Centinue swinging until thse signal
becomes progressively wesker, stcpping at the
pesition where the least signal ia heard,
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Then turn the body back and forthe An in-
crease in signal should be heard at opposite
sides of these swings, the amount of turning
necessary depending on the distance from
the transmitter, When moderately close, the
indication will be relatively sharp. At
greater distances it will be necessary to de=
termine the approximate center of the swings
at which the signal is heard. The direction

in which the operator is facing when when the sig- sige-

nal is at its weakest point is elther the
true direction of the transmitter, or direct-

ly away from it, Depress and hold the sense
button, The signal should increase in inten-
sity. Rotate the body slowly to the right ;

if the signal reduces in intensity, the oper-
ator is facing the true direction of the
transmitter, Should the signal increase in
Intensity, the operator should execute an
about face and re-check the bearing as dee
scribed aboves

After obtaining the correct bearing of the
transmitter, the operator should proceed in
the direction indicated, with only occasjonal
checks of direction being necessary,

In operating on very week signals, the pro-
cedure of deteﬂhining sense by the direction
of swing for decreasing signal may not be
practical, Under these conditions, the oper=
ator should, after finding the minimum signal
point, execute a 1left face, Depressing the
sense button will then cause an increase in
signal 1if the operator was facing the true
direction of the transmitter, On extremely
weak signals, a very approximate bearing may
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be obtained by depressing the sense button
and turning ‘arocund until the maximum signal
is heard, Executing a right face will then
leave the operator facing the direction of
the transmitters

4.4 DIRECTION FINDING-LOCAL.

As the operater approaches the transmitter,
the signal will become ' increasingly strong,
and the directional indication increasingly
sharpe However, at very close distances, the
signal will he so strong as to be uncomforta=-
ble to the ears, and the directional indicae
tion difficult teo obtain, When this condi=
tion exists, rotate the operational switch to
the full clockwise position, This will re-
duce the ' signal strength and permit more
accurate directional determination, as well
protect the operator's ears,

(NOTE: Roiﬁting the switch hard clockwise
will change the pitoh of phu receiver signal
slightly)e -

Should the signals become painfully strong
with the switch in . the full clockwise posie
tion, and directional determinations diffie
cult to obtain, it is an indication that the
operator 1is very ¢lose to the transmitter,

In the case of a DAV=2 transmitter, this cone
dition prevails when within 25 to 50 feeti, or
within hailing distances
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S5¢ MAINTENANCE,

5.1 GENERAL.

The power supply should be maintained in a
"fresh" condition at all times, For mainte-
nance of the vibrator power and lead-acid
storage battery unit, see the Instruction
Book for Navy Type CRF-20221 Power Supply
Equipment, If the alternate power supply,
Dry Battery Pack, Type -19027A, 1is used,
this battery should not be stored in the
equipment case for more than a few days when
the equipment is not 1in use, Batteries
should always be replaced when the power sup-
ply voltages are low, as indicated by poor
receiver sensitivity and reduced transmitter
output.

Failure of the Model DAV-2 equipment will
most often be due to rundown batterlies, bad
vibrator or poor vacuum tubes. Before check-
ing for more obscure circuit faults, the
power supply should be replaced, and the
tubes checked by substitution, The miniature
type tubes used in this equipment are fragile,
and, to prevent breakage, the tubes should be
carefully inserted in their respective socke
ets, rocking the tubes slightly if the socket
holes are tight, For a 1list of circuit
faults and possible causes, see "Trouble
Shooting," paragraph S5.3.

NOTE: ALL TUBES SUPPLIED WITH THE EQUIPe
MENT OR AS SPARES ON THE CONTRACT SHALL BE
USED IN THE EQUIPMENT PRIOR TO EMPLOYMENT OF
TUBES FR(M GENERAL STOCK.
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9«2 ALIGNMENT.

The same procedure 4is followed in this
equipment both for realignment of receiver
and transmitter, and for effecting a change
of operating frequency. For the latter, a
set of crystals for the new operating fre=
quency must first be installed. Whenever a
change of operating frequency is made, the
correct frequency plate should be installed
on the top of the Loop Unit, Navy Type CCI=-
69093,

5.2 (a) ALIGNMENT EQUIPMENT.

The receiver section of the Model DAV=2
may be aligned by use of any standard
signal generator covering the range of 243
to 4.6 megacycless A noneinductive (carbon
type) resistor must be obtained for cone
nection between the "high" side of the sige
nal generator and the antenna connector.
The value of this resistor must be such that,
when added to the stated output impedance of
the signal generator, the sum is equal to 150
ohms, In addition, an extension cable for
‘the power supply will be required, %o per=
mit moving the battery or vibrator supply
aside to make accessible the adjustiments of
T=102, Z«101 and Z-102,

All variable adjustments of the receiver
section may be adjusted by using a small
screw-driver and a 3/16" hex nut wrenche. This
latter tool is furnished as a part of the
spare parts equipment of the Model DAV-Z,
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5.2 (b) ALIGNMENT PROCEDURE.
le PREPARATION,

To prepare the Model DAV-2 equipment for a-
lignment, remove the equipment from the case,
plug the receiver unit onto the loop unit and
connect the power supply to the loop unit by
using an extension cable, Connect the ground
lead of the signal generator to a convenient
point on the chassis, and connect the high
side, through the dummy resistor mentioned a-
bove, to the antenna connector.

2¢ RECEIVER ALIGNMENT.

NOTE: Refer to Figures 5, 6, and 7 for lo-
cation of tuning adjustments, With the OFF-ON
switch in the "ON" position, and the function
switch in the "TWO-WAY RADIO" position, pro-
ceed as follows: Set generator on the desired
signal frequency. This adjustment must be
made very accurately, the simplest way to
achieve this is to zero beat the signal from
the generator and the signal of another DAV=2
transmitter of the desired frequency, Suffi-
cient signal from the transmitter for this
purpose will usually be obtained directly by
radiation without any special connections,
Set the generator for 304 modulation and set
attenuator for a moderate signal in the heade
phones., Always keep the signal at a moderate
level as the alignment progresses to prevent
overloading and possible poor alignment., Ad-
Just the tuning control of the antenna coup-
ling treansformer, (T-102), for maximum head-
phone response., Proceed next to adjust the
tuning slugs on both the top and bottom of
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each of the two ief transformers (Z-101 and
Z-102), 1individually for maximum headphone
responses After the i-f stage has been
aligned, the antenna adJjustment should again

be checked, followed by a final check on the
i-f transformers.

3¢« D. F, ALIGNMENT,

- Before attempting to align the loop unit,
check the position of the link jumpers on the
bakelite terminal boards For a frequency
range of 2,3 to 3.3 megacycles, jumper center
‘terminals to those nearest the end of the
unite For a frequency range of 3,3 to 4.6
megacycles Jjumper center terminals to those
nearest the loope

Set signal generator for unmodulated
carriers Turn function switch to mid-posie
tion (D. F. DISTANT). Inject a signal into
the loop by connecting the signal generator
to a single turn loop in close proximity to
the 1loop wunit., Adjust the tuning of the
transformer Z-102 until an audio tone of ape
proximately 80C cycles is obtained, Care
should be exercised in tuning 2Z-102 not to
approach too close to the point where the
system stops oscillating, as this results in
an unstable condition easily blocked by
strong signals, and increases the possibility
of failure due to declining battery voltage,

This unstable condition is characterized by
roughness in the hissing noise produced by
the oscillation, The correct adjustment is
the one just outside the rough sounding
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region that gives the desired beat note of
800 cycless It is d4important that the i-f
system be first aligned properly on two=-way
radio before making the d.f. adjustments.
When the unit has been properly aligned for
two-way radio, only slight adjustments are
required to obtain proper d.f. alignment,
These changes are usually so small as to be
not noticeable when again checking on
two-way radios

Next, adjust the loop tuning capacitor for
- maximum output, ascertaining that there are
two positions of maximum output. Rotate the
function switch full clockwise and note if
the change of pitch of the note is excessive,
retuning Z-102 slightly if necessaryes

A final check should be made by turning on
the transmitter of another DAV-2 unit to be
sure the set is "on frequency"s

All adjustments have now been made except-
ing the antenna, which is best adjusted in
actual operatione With the equipment mounted
on the operator, and the antenna in place and
fully extended, adjust as follows: turm on a
transmitter in the vicinity; set function
switch on "LOCAL"s Orientate the equipment
until minimum signal is obteined, belng sure
that the equipment is at sufficlent distance
from the transmitter to prevent overloading.
Now depress "SENSE" button and adjust the ane
tenna coil, using the specisl screwdriver
supplied, until maximum ‘signal is obtained
It should now be possible to obtaln good

sense indications., Turning 90 degrees to the
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right should cause the signal to decrease
markedlys Turning 90 degrees to the left
should cause a definitely noticeable increase
in signal,

4, TRANSMITTER ALIGNMENT.

The adjustments covered above in Receiver
Alignment and Loop Tuning have covered all of
the transmitter adjustments, since all trans=
mitter tuning circuits are common to the re=
ceiver as well,

An additional check of antenna tuning, as
well as transmitter performance, may be obw
tained by use of a Field Strength Meter (CCl-
60041)s The instrument is set up ebout six
feet away and tuned for maximum meter deflece
tion,with the DAV~2 transmitter in operation,
The antenna c¢oll may now be adjusted to glve
maxXimam field strength indication. Using
this same setup, the transmitter performance
may be checked, Reduce the reading of the
field strength meter to about one-fifth of
full scale by elther detuning or moving far=
ther away. This portion of the scale follows
a square=law characteristlc, and may be used
for checking modulation, a fifty per cent ine
crease in scale reading corresponding to one
hundred per cent modulation., If, upon speake
ing into the microphone, clear side-tone is
heard in the phones, and a twenty-five to
fifty per cent increase in the reading of the
field strength meter is obtained, the trans-
nitter may be deemed satisfactory.
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9«3 TROUBLESHOOTING.

Failure of the Model DAV-Z2 Equipment will
most often be due to a weak power supply or
to poor vacuum tubes., Before checking for
more obscure circuit faults, the power supply
should always be replaced, and the tubes
checked by substitution,

A tabulation of some of the more common
troubles which it is possible to encounter
with this equipment in service use, as well
as their possible causes, is glven below:

53 (a) TRANSMITTER AND RECEIVER,

Weak reception accompanied by poor trans—
missione Check power supply battery and

tubes, Check antenna sections for contacts
(Antenna must be fully extended.) Check ane
tenna load coil, L-301, and antenna coup=
ling transformer, T=102, for continuity.

Weak reception, transmitter section oper=
ating satisfactorily, Check tubes in ree

celver, Check alignment of receiver,

Weak transmission, receiver operating sate
isfactoril Check tubes in transmitters
Check Transmitter Section (sub-pare. 5.3 (c))e

Intermittent operation of transmitter, re=-
ceiver, or bothes Check for open or short
cirenitse Check for loose connectione Check
for moisture inside the carrying case due
to condensation or leaks in case, Check for
defective control cables coming from Loop
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Unit covers, Check for bent or corroded plug
contacts,

5¢3 (b) RECEIVER SECTION,

No signals, no background noise in headsat
Check tubes, power supply, headset and "OFF=
ON" switch on Loop Unit covers,

Background noise in headset, but no signals
Check power supply battery and receiver tubes,
Check receiver ecrystal, Y-10l, Check ré=
celver alignment, Check for open or shori-
circuited condenseryg C=102,

5,3 {c) TRANSMITTER SECTION,

Ne carrier, no sidetonegy Bad tubse or bate
teriess Defective "SEND-RECEIVE" switch in
Loop Unit covers

No carrier, but sidetone in phones, Bad
oscillator r«=f choke, L=«l0E2, Bad crystal,
Y-102, Bad P. A. or oscillator tubs, V108 or
V=106,

Very weak carrier (only audible nearby) snd
no modulationy Bad transmitter tubes, Wealk
batteries,

Weak carrier but modulated, Open or
short-circuite anterma losd coil, L-301,
Open or ‘short-circuited antenna coupling
transformer, T-102, Open P, A, screen resis-
tor, R-105,

Carrier but no modulatione. Bad modulator
tube, v~fa¥. Open bias lead to V-107. De=
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fective input transformer, T-101B. Defece
tive microphone. Open circuit in microphone
cables. Short-circuited modulation reactor,
T-101C.

Carrier, but weak modulation, Bad modulae
tor tube, V=107. Short-circuited turns in
modulation reactor, L-103, Defective input
transformer, T-101B, Weak battery in power

supplye

Transmitted signal distorted, or decreasing
antenna current with modulation. Bad trans-
mitter tubes, Improper alignment, Weak bat-
tery in power supply. Bad crystal.

53 (d) LOOP SECTION.

Weak loop signals, okay on two-waye Check
S-403 for proper position, and secure connece
tion.

Check tuning of C-401, Open S-403 and
check across C-401 for short circuits in loop
and wiring. <Close S-403 and check across
C-401 to determine continuity of 1loop and
L-402,

In general, 1if tuning C-401 has 1little or
no effect on the strength of the signal; the
loop circuit is either open, shorted, or on
the wrong tuning rangee

If tuning of C-401 is very broad, loop ef-
ficiency has been reduced due to moisture ab=-
sorptions. If a spare is available, the loop
should be replaced; however, if no spare is
available, the loop may be restored, tempo-

28



NAVY MODEL DAV-2
RADIO DIRECTION FINDER EQUIFMENT

rarily at least, by baking at 180 to 200 de=
grees Fahrenheit for approximately 8 hours.
Seal of the loop leads and shield gap should
be checked, and repaired 1f necessary, using
any good coll waxe

No bearings (poor minimum or none at all)e

Disconnect antenna, If satisfactory bear=
ings are obtained, check for shorted antenna
lead, closed sense switch or open ground lead
to loop shields If disconnecting the antenna
lead gives no improvement, make checks out-
lined for weak loop signals and check all
ground connections,

- No sense indications., Check continuity of
sense circuit, from P-401 through R-402,
S«=405, R=403, L-402 tec ground. Check antenna
tuning and be sure all secticns of antenna
extended and making contact,

Sense indications not well defined, Check
position of S-404., Check L-402, Check for
bad resistor R-402 or R-403, Check antenna
tuning. Check that antenna sections are
fully extended.

BE CAREFUL TO AVOID PROXIMITY TO LARGE
TREES, METAL TOWERS, POWER OR TELEFHONE
LINES, AND BUILDINGS WHEN CHECKING BEARINGS
OR SENSE INDICATICNS, AS VERY POOR RESULTS
WILIL USUALLY BE OBTAINED DUE TO RE-RADIATION
BY THESE OBJECTS.,

No Ce We Oscillation, Check battery and

tubes V-102 and V-103. Check tuning of C-401
(when C-401 is tuned to freguency of crystal
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oscillator, oscillation may be stopped).
Check continuity of S-406, section "B". This
may be conveniently accomplished by checking
between terminals 8 and 9 of J-401., Check
same circuits for grounds: they should be
clear when S-406 is at "D, F. LOCAL" or "D.F.
DISTANT" pasitions.:

5.4 CIRCUIT CHECKING DATA.

(See Diagram, Fig. 7, for Tube Socket and
Pin Locations), All resistance measurements
are made with vacuum tubes and batteries re=-
moved, directly from the tube socket pins to
ground (chassis). All voltage measurements
should be made with a "fresh" power supply,
with the receiver or transmitter operating,
and using a 10-megohm input vacuum tube volt-
meter.

TUBE ELEMENT PIN DC VOLTS OHMS

1RS Oscillator Mixer Tube (V=101),

i L]
Plate 2 120 @ {700 M)
Screen 3 45 R Lk
Control Grid 6 =0,2 0840 megohms
Filament 1 0 v 0
Filament 7 lsd = @
Oscillator Grid 4 6.0 (1% 0.1 megohm

1T4 I-F Amplifier Tube (V-102).

Plate 2 63 \ oo

Screen 3 63 S
Control Grid 6 -0.25 ~ 6 megohms
Filament 1 0 o
Filament 7 l.4 (v's)
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TUBE ELEMENT PIN

DC_VOLTS

CHMS

185 Detector-1st Audio Tube (V=103).

Diode Plate 3 -Ceb 1,25 megohm
Plate 5 40 00
Screen 4 20 @
Control Grid 6 =0415 " 6 megohms
Filament 1l 0 0
Filament T l.4 (o 4]

354 Audio Output Tube, (V-104).
Plate 2,6 125 @ (ous b
Screen 4 40 w
Control Grid 3 -5.2 0
Filament 1 0 [
Filament C.Te 5 l.4 0
Filament T 0 co

354 Power Amplifier Tube (V=105).

Plate 2,6 125 @
Screen 4 80 w
Control Grid 3 -25 250,000
Filament 1 0 (4]
Filament CeTe 5 1‘4 @O
Filament 7 0 ©

1T4 Oscillator Tube (V=-106).
Plate 2 90 a
Screen ' 3 90 0
Control Grid 6 -25 250,000
Filament 1 P 0 0
Fllament 7 l.4 @
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TUBE ELEMENT PIN DC VOLTS . CHMS
354 Modulator Tube (V-107).

Plate 2,6 125 @
Screen 4 63 s )
Control Griad 3 -640 (o)
Filament 1 0 0
Filament C.T. 5 1.4 (5]
Filament T ] 0
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1. Complete Assembled Eguipwent
Fig. 1. ]
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Fig. 4.

Fig. 5.

Loop Unit, Front Side View
154-L=-802

Loop Unit, Rear Side View
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NAVY MODEL DAV-2
RADIO DIRECTION FINDER EQUIPMENT

APPENDIX A

INSTRUCTIONS FCR
PREPARING CW-19046 LEAD
ACID BATTERIES FOR SERVICE

Battery CW=19046 is shipped in the "dry
charged" condition and electrolyte (sulfuric
acid solution) must be added to activate it,

CAUTION: Do not allow electrolyte to come in
contact with skin, clothing, or other equipe
mente

A. HOW TO FILL WITH ELECTROLYTE.

le Remove and discard achesive tape whioch
seals vent holes.

2o Add electrolyte through vent holes with
the filling device provideds (Acid should be
at least 600 F. for best results,)

3 Fill slowly wuntil liquid level reaches
line marked "Initial filling level," This
will require exactly 1/3 of the electrolyte
supplied, in each cell, Levels will rise
slightly for the first hour upon standing and
may be lowered again by gently bumping or in-
verting the cell to release trapped gase. Any
excess electrolyte above operating level line
should be removed by means of the syringe to
prevent pumping and acid leakage during use.
Maintain at this operating level line by the

56



NAVY MODEL DAV-2
RADIO DIRECTICN FINDER EQUIFMENT

APPENDIX A

use of distilled water only, during subse-
quent service,

4, Use within 12 hours after filling.

Be CHARGING.

le RECHARGE PROMPTLY after each use,

2. Charge at 1/2 ampere for 16 hours,

5 If electrolyte level has dropped during
charge, add pure water to restore to "operate
ing level." Never more than this,

4. Keep battery charged at all times. Al-
lowing to stand in discharged condition will
render it inoperative,

WILLARD STORAGE BATTERY COMPANY

Cleveland, Ohio
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