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Figure 1. Proposed WF-2 carrier based AEW aircraft.

Carrier Based AEW Aircraft Systems

THE ELECTRONIC CONFIGURATION of the AEW air-
craft has been steadily changing. The first carrier
ALW aircraft, the TBM-3W conceived under the
Cadillac T program, was basically a search radar
platlorm with video relay provisions and commu-
nication relay equipment. The radar ppi presenta-
tion was north stabilized. The TBM-3W aircraft
had limited navigation facilities.

This aircraft was followed by the AD-5W, now
in the Fleet, which retains the basic TBM-3W
ALW electronic configuration except that the ppi
presentation is ground stabilized. The AD-5W air-
craft has the necessary navigation equipment so
that it is the first all-weather AEW aircraft.

The WF-2 aircralt, see Figure 1, which will be
introduced to the Fleet in the near future, will be
the last of the low-confidence AEW aircraft. By
“low confidence” is meant that it is capable of re-
potting or controlling less than half the aircraft
which pass within its search range. The WF-2 air-
craft uses the AEW electronic configuration used
by its predecessors, but the equipment is superior.
It is an all-weather AEW aircraft with increased
communication facilities.

The W2F-1 carrier based AEW/CIC aircraft
will be the first high confidence airplane. Achieve-
ment of a high confidence system requires that the
separate steps of detection, tracking, identification,
and communication be carried out with high indi-
vidual probabilities of success. The W2F-1 will be
capable of tracking enemy aircraft, tracking inter-
ceptors by means of their iff beacons, assignment
of interceptors to the individual enemy aircraft,
calculation of data for mid-course vectoring of the
interceptor, and communication of vectoring data
to the interceptor. The WZ2F will operate as a
loosely coupled intercept control system, that is, it
will provide decentralized control of the air battle
outside of the surface-to-air missile defense zone.
Instead of transmitting detailed target data to the
central task force, the AEW/CIC aircraft will pro-
vide the center only the data needed to commit in-
terceptors, and once committed, the interceptors
will be fully under the control of the AEW/CIC
aircraft. In order that all this may be accomplished,
new methods of data transmission have been pro-
posed and the entire AEW configuration integrated
into the Airborne Tactical Data Processing Com-
munication System (ATDS).

The AD-5W System

.The AD-5W airplane, shown in Figure 2, is dis-
tinguished from the rest of the AD-5 series by an
enl-‘}'f_{ﬁd, clear plexiglas canopy enclosing a side-
byside cockpit seating arrangement. A fixed can-
Opy covers the compartment just aft of the cockpit,
;m't‘l nietal hinged enclosures cover the radar opera-
tor's compartment. These features and the radome
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installation aid positive identification of the air-
plane.

The airplane is equipped for AEW and is adapt-
able to ASW missions. The cockpit accommodates
the pilot, and observer and conventional flight and
engine controls, including an automatic pilot. No
flight controls are provided for the observer. A
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radar operator occupies the middle compartment
just aft of the cockpit during operational missions.
The airplane is equipped for catapult take-off and
arrested Janding. For general arrangement of the
airplane, see Figure 3.

SEARCH RADAR SYSTEM

The AN/APS-20E radar set is a high powered,
S-band search radar operating on 2880 megacycles,
installed as part of the AEW system. Operation is
conducted in conjunction with airborne, shipboard,
or ground equipment to extend the normal radar
horizon of surface radar equipment. Radar search
information is presented on the IP-203/APS-20B
indicators provided for the radar operator and the
observer. With the AN/ART-28 relay system, this
same video information can be relayed to any ship-
board, airborne, or land based unit of the AEW
system. Iff responses to identification signals trans-
mitted by the AN/APX-7 radar interrogator-
responsor are also displayed on the IP-203/APS-
20B indicators.

The AN/APA-57C ground position indicator
(gpi) equipment supplies voltages to the off-center-

3 ==
i)
lll—
—_—
12
1. UHF direction finder antenna 5. ADF sense anlenna AN/ARN-6 9. IFF transponder cntenna AN/AFPX-6
AN/ARA-25 6. ADF loop antenna AN/ARN-6 10. Radar relay antenna AN/ART-?8
2. UHF receivertransmitter antenna 7. UHF oantenna AN/ARC-27A 11. Electronics equipment compariment
AN/ARC-27A 8. Radar altimeler antenna AN/ 12. Marker beacon antenna AN/
3. Radar operator's compartment APN-22 ARN-12 3
4. Navigation receiver antenna AN/ 18. Antenna and redome AN/APS-Z0E 4
ARR-2A search radar
Figure 3. General arrangemeni of AD-5W,
* o "’"’EEF DIGEST September, 1957

AD-5W carrier based AEW circrait.

Figure 2.

ing sweep circuits in the IP-203/APS-20B indicators
so that a chosen fixed geographic point remains on
the center of the ppi. Thus the gpi equipment
stabilizes the radar picture so that the effects of
relative motion are eliminated.

The AN/ART-28 radar relay transmitting set
transmits the video signals received by the AN/
APS-20E radar set to the SRR-4 video receiver
aboard ship, from which it is piped to the consoles
in CIC.
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[DENTIFICATION

Dhe ANSAPNGT  dnterrogitor-responsor is - de-
dened 1o challenge the targets detected by the
v APS20E search vdar equipment, distin-
guihiing  between [riendly aivevalt and  enemy
Livceatt Inaddidon, the AN/APN-T provides a
moce detailed recognition ol Iriendly targets o
adctitional secavity and tactical information. "The
il vt can be velayed to the surface GICs by the
v ART-28 radar relay wansmitter. The AN/
\I'N-7 dees not include the selective identification
[eature (sil) discussed in the 1956 March and June
iwues of the Dicesr. Range is limited to line-ol-
siehi distances.  Operation is in the 950 to 1150
mewieycle range. The primary operator is the
radar operator,

“The AN/APX-6B is an improved version of the
orizinal AN/APX-6. In addition to being pressur-
il and capable of high altitude operation, the
AN/APX-6B can operate as either normal Mark
\ il or, if coder-group AN/APA-89 is installed,
with the selective identification feature. The AN/
APA-89 was described in the 1956 March and Janu-
ary issues of the DIGEST.

The addition of AN/APA-89 coder group pro-
vides for sif operation when the AN/APX-6B
NORM-MOD switch is in the MOD position. Ex-
cepl for transpondor reply codes, the principal op-
erating characteristics of the Mark X system, such
as -l frequency (950-1150 megacycles) and inter-
rogation coding, remain unchanged. One operat-
ing change incurred is that emergency and I/P op-
eration is possible in Mode I only; in addition, the
reply pulse duration is changed to 0.5 microseconds
whereas Mark X utilizes 1.0 microsecond pulses.

The observer is the primary operator of the AN/
APX-6B and AN/APA-89.

COMMUNICATIONS

The AN/ARC-27A, two-way voice communica-
tion radio and relay system consists of two complete
sets of AN/ARC-27A equipment (No. 1 and No. 2
systerns)  which provide either a communication
radio. utilizing either equipment, operating within
a lrequency range of 225 to 399.9 megacycles or a
radio relay station which extends the communica-
tion range between two uhf stations beyond the
horizon limitations. The No. 1 or No. 2 equipment
and the relay function can be selected for operation
at the No. 1 control console, which provides tuning
controls for the No. 1 system. The No. 2 system is
tuned from the No. 2 control console. The pilot
has primary control of the uhf system.

‘Wiring provisions are made for the installation
of AN/ARC-2 mhf radio equipment if a mission
requives it,
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The AN/ ALC-LN interphone |n'()vi('|c:~ conununi-
cation between the pilot and crew members.  Inter-
phone communication within  the air raft  will
override radio signals il both are received at the
same time.

NAVIGATION

The AD-BW hLas a standavd instrument panel
containing the flight instruments and the standard
communications and navigation cquipment for all
weather operations as follows:

... The AN/ARA-25 automatic direction find-
ing equipment operates in conjunction with the
AN/ARC-27A uhf radio communication system to
provide directional indication of the source of
signals in the 225 to 400 megacycle band. Relative
bearing information is provided by the No. 1
needle of the ID-250/ARN-6 course indicator for
homing purposes when read against a locked com-
pass card.

... The AN/ARN-6 radio compass is designed
to guide the aircraft to a transmitting station or to
take bearings on transmitting stations as an aid
to navigation. It may also be used as a radio
communications receiver. The equipment has an
r£ range of 100 to 1750 kilocycles and relative
bearing information is provided by the No. 2
needle of the ID-250/ARN Course Indicator.

.. . The ID-250/ARN Course Indicator, located
on the pilot’s instrument panel, is ‘used as an aid
to navigation in conjunction with the AN/ARN-6
low frequency homing and ranging receiver and the
AN/ARA-25 uhf automatic direction finding equip-
ment. The indicator face is a compass repeater
indicator card slaved to the G-2 compass master
direction indicator and repeats the indications
given by the latter. Two needles are provided.
The No. 1 needle provides a visual indication of
the direction of signals received by the AN/ ARA-25
equipment and the No. 2 needle performs an
identical function for the AN/ARN-6 equipment.
Readings thus observed are magnetic bearings to
the selected stations, provided the G-2 compass is
correctly set and operating. 'To avoid confusion
and erroneous readings, the two needles are inter-
locked to give a single indication for the
AN/ARN-6 when the AN/ARA-25 equipment is
not in use.

... The AN/ARN-12 marker beacon receiving
system is provided as a navigation aid. The system
receives a 7T5-megacycle signal modulated at 400,
1300 or 3000 cycles from marker beacon trans-
mitters. From these signals, the relative position
of the airplane can be checked with respect to
specific marker beacon stations. Aural and visual
indications are provided.
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.. The AN/ARR-2A homing radio provides
code or voice reception on any one of six preset
channels for homing or receiving purposes. The
preset channels may be selected by remote control.

. . . Radar altimeter AN/APN-22 is designed to
measure and indicate terrain clearance. It operates
in the frequency range of 4200 to 4400 megacycles.

+ -« G-2 compass system provides a stable indi-
cation of azimuth heading of the airplane. The

system operates on the combined principle of the
gyroscope and the magnetic compass to eliminate
the short-period oscillation errors of the compass
and the relative long-period drift errors of the
gyro. A G-2 compass repeater is installed in the
radar operator’s panel. Azimuth information is
also transmitted to the P-1 automatic pilot; the
ID-250/ARN compass card and to the AN/APA-
57C and AN/APS-20E radar systems.

The WF-2 System

The model WF-2 carrier based airplane is a
four-place, twin engine, high wing monoplane
equipped for all-weather operations from shore
bases as well as aircraft carriers. The WF-2 is a
modification of Model TF-1, which is in turn a
modification of the S2F airplane, and features a
top-mounted radome housing a 17 1/2 by 4 foot
radar antenna. Installation of the radome dictated
a complete re-design of the tail surfaces to provide
twin vertical stabilizers situated at the tips of the
horizontal stabilizers. In addition, the presence
of the radome precludes the use of the TF-1 wing
fold mechanism because of an interference which
would exist with the folded outer panels. The
wing fold system is, therefore, completely re-
designed to provide a “‘sto-wing” type of fold, very
similar to that used on AF-1 aircraft.

PERSONNEL STATIONS

The WF-2 is a four-man, five-place airplane.
For all flight operations other than actual AEW
work, the pilot and copilot/tactical director are
positions 1 and 2 located in the cockpit, while the
radar search operator and the intercept control
operator are positions 3 and 4 located in the crew
compartment. For AEW “on station” operation
the copilot/tactical director moves to position 5,
the tactical director's position between the two
operators,

The two operators” seats are located side-by-side
aft of the cockpit with a stowable seat for the
tactical director mounted in the aisle between them.
Each operator has an IP-414 AN/APA-125 in-
dicator mounted directly in (ront of the seat
with the various consoles located above the indi-
cators. The tactical director is positioned so as to
be able to see cither indicator and, in addition, is
provided with a stowable illuminated plotting
board and an ICS radio control box. 'The general
arrangement ol operator’s indicators and consoles
is shown in Figure 1.

AEW ELECTRONIC SYSTEMS
The AEW configuration consists of the scarch
radar. identitication, communication and naviga-
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tion systems. In each system, data is gathered,
processed, displayed and in some cases transmitted.
The AEW configuration is still in the proposal
stages and may be altered in the final AEW air-
craft that will be introduced to the Fleet.

Search Radar System

The search radar system is illustrated in Figure 5.
The system consists of the AN/APS-82 search radar,
two IP-414 AN/APA-125 ppi indicators, and one
AN/ART-28 radar relay or video transmitter.

AN/APS-82

The AN/APS-82 radar will be described in the
October DicesT. The system features radar antenna
that is 17 1/2 feet long and 4 feet wide. The
search radiation pattern is a 11/2 degree fan beam
in azimuth and 6 degrees wide in elevation. The
antenna elements are mounted on the search
antenna frame, but the iff radiation pattern is a
6-degree fan beam in azimuth and 20 degrees in
elevation. The rotation axis of the radar antenna
is perpendicular to the fuselage reference line.
The antenna is mounted on gimbals, allowing a
+14 degree tilt. It rotates 360 degrees at either
one or six revolutions per minute as selected. It
is roll and pitch stabilized by use of a central gyro
reference system.

The AN/APS-82 search radar transmits high
power pulses and processes the return pulses (0
provide target range, azimuth and height. It
operates in the S-hand, tunable from 2850 (o 2910
megacycles, has a prf of 300, is a I-megawntt trans-
mitter, and the pulse width ol its transmitted pulse
is 2 microseconds.

The height finder [unction is semi-nutomatic.
The antenna elevation angle range, and own height
are converted to target height. o has +1.25 degree
elevation amgle height finding accuracy and 2
counter type indicator for target height,

An intercept computer provides control of one
intercept at cach operator’s display, and [urnishes
manuaally ser dial indications ol target and inter
ceptor speed and bearving, oflset distance and tinw
to go. The intereepts may be collision or ollset.
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AN/ ART-28

[ he vadar relay or video transmitter 8 an
AN ARS8, The equipment is designed to relay
the AN APS-82 radar picture (video) . together
with synchronizing signals to a surface control
dation (GIC) for display on the station’s indicator.
[ he necessary civcuitry to adapt to the AN/ART-28
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Maintenance Features

Special features included in the aiveralt tol main
Lenanee arve radar test set AN/UPN- 13 wich swase-
guide switch and dumny load to allow vperation
of the radar for test purposes. The AN/UPN-HEB
permits in-llight adjustment and maintenance ol
the radar equipment.

IDENTIFICATION (IFF) SYSTEM

The identification system diagram is shown in
Figwre 6. The AN/APX-GB transpondor is de-
signed to receive coded, pulse challenges and to
automatically answer the challenge with a coded
pulse message. Range is limited to line-of-sight
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qure f, Hedar search opsrator and intercept control operator

3 OPERATOES DISF, <, i 2 .,
TN

stations are located in the crew compartment. The Tactical

Direction station is between the operators.

DIGEST Saptember, 1957 n gose 0 & Gk i
DECLA

21




DECLAS Sk

Pos. CONTROLS

3,4 AN/APA-125 Indicators (2)

3 Operator Control (Radar)
3,4 or 5 | Maint. Control (Radar)

3,4 Height Finding Indicator (2)

3,4 Joystick Panel (2)

3,4 Intercept Control Tray (2)

DATA PROCESSING

h 4

T-271/ART-28
PP-615/ART-28

SYNC (AN/ART-28)
Radar Transmitter

Low Voltage Power Supply
Dir. Couplers (3)
Waveguide Switch
Dummy Load

Test Set (AN/UPM-44B)
Radar Receiver
Transformer Assembly
Duplexer

Mixer and i-f Pre-AMP
Load Isolator

Intercept Computer  (2)

DATA TRANSMISSION

—-'1 AN/ART-28 Antenna l

DATA SOURCES

‘—r‘ Radar Antenna

Pos. [
3,4, or 5| Test Set (AN/UPM-44B)

3,4 Height Finding Indicator; (2)

3,4 AN/APA-125 Indicators (2)

3,4 Interé¢ept Control Tray (2)

DATA DISPLAY
Figure 5. Search radar system.

distances. Operation is in the 950 to 1150 mega-

cycle frequency range, controlled by pilot or copilot.

The AN/APA-89 coder group connects to the
AN/APX-6B, enabling it to respond with a specific
answer to specific challenges. This adds what is
called the ‘“selective identification feature,” or sif,
to the iff transponder.

The AN/APX-7 interrogator-responsor transmits
challenges, receives friendly answers and feeds the
answers, for display, to the radar indicator. Par-
ticular targets can be identified because the
AN/APX-7 antenna receives from the same direc-
tion as the radar. The AN/APX-7 does not include
the sif feature. Range is limited to line-of-sight
distances. Operation is in the 950 to 1150 mega-
cycle range.

COMMUNICATIONS SYSTEM

The communications system consists of three
AN/ARC-52 lightweight uhf transmitter-receivers,
one AN/ARC-38 hf wansmitter-receiver, and an

CUNTRCLS

C-159/ APX-61

4| c-w10/apx-7
C-1272/ AP A=Y

lll\l/\ THANSMY S0 I\
s-] Antenna (. N/AI'X-6) |

- ||"\/1\l‘\ 6
KY-01/A1 -89
- "r|/l\| \ 7

A 17
art of Kaday \n(onna

Figure 6.
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Identification system.
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AN/AIC-14 type interphone and radio control sys-
tem. This system is illustrated in Figure 7.

The AN/ARC-52 is designed to provide two-way
voice communication on any one of 1750 crystal
controlled channels in the frequency range of 225.0
to 399.9 megacycles. Provisions have been made
for remote selection of any one of 18 preset chan-
nels within the frequency range or operation on a
guard channel frequency in the range of 238 to 248
megacycles. The transmitter may be tone modu-
lated at 920 to 1120 cycles-per-second for emergency
or direction finder purposes. Provision is made for
operation with direction finder AN/ARA-25. Mini-
mum transmitter power is 20 watts.

The three AN/ARC-52s are controlled by the
pilot/copilot, radar search operator/tactical di-
rector, and intercept control operator. A switch
is provided so that the pilot/copilot may take pri-
mary control at the control box of the radar search
operator’s AN/ARC-52 and connect the AN/ARA-
25 to the radar search operator’s AN/ARC-52.

The AN/ARC-38 is designed to provide two-way
code and phone communications at any frequency
between 2 and 25 megacycles. Remote selection of
any one of 20 preset channels is provided at the
pilot and radar operator positions. In addition,
remote selection of any other mhf frequency is

oa. CUNTHGLS
3ors L-1398/ARC-20
for2 £-1398/ARC-38
tie 3,9 0r %, 4] £-1607/ARC-52 (1)
5 AIC Control Roxes  (5)

D313 PUOCE3SING 1
W20, A NG 20
CU=InifAs
RT3/ ANC-57 (3)

\IC Control Doxes (5)
M-3A/A MICS (5}
MIC and Control Switches

DAT\ SUUNCES DATA TRANSMIS3ION

Trailing and Fined Wire
Antennas (AN/ARC-30)
Anlennas (AN/ARC-52)

Trailing and Fixed A lre
Antennas {AN/ARC-31)
Antennas {AN/ANC-52)

Paa. I
| EEERE | Hasdigts  (8) |
OYTA THEPLAY
Figure 7. Communication system.

possible at the radar operator position. Minimum
power output is 90 watts. A feature of the equip-
ment is the CU-351/AR antenna coupler which
tunes automatically to provide optimum transfer
of energy between transmitter and antenna. Fixed
and trailing wire antennas will be provided for
optimum system performance. The AN/ARC-58
is a replacement [or the AN/ART-13 transmitter
and AN/ARR-15 receiver. Modular construction
used. Range is not limited by line-of-sight, bul
by Irequency characteristics and atmospheric con
ditions.  The AN/ARC-38 is described in the
Scptember 1955 issue ol the Dicrsy,

The AN/AIC-14 type 1CS is designed to provide
internal aireralt communication and selection «f
eight reccivers and  four communications trans
mitters (8 uhl and 1T hf) at each crew position.
The system is comprised ol five interchangeabi
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ILach
{includes two interchangeable. transistovized,

controls, one for each crew position.

NUAR
il ’

thie amplifiers: one Ton audio solation, the
(o interplione.
independent simulaneous  conversations be

Pt

ol The system provides Lo

v oerew combingtions. A system ol warn-
o Lighis similar o the WV-2 system arve provided
for o prevent interception ol one crew mem
her s andio by another erew member.  Provisions
are made to override all traffic in the system with
W emetgency message from any crew member.
provisions ave included for “hot” (continuously
oy o “cold” (switch operated) ICS operation.
,\(idil,ionzll ICS phone and microphone jacks are
Pma'idvd in the electronics compartment and ex
ternxlly in the nose of the WF-2,

I &

NAVIGATION

‘Ihe WF-2 instrument panel is generally similar
o that found in the S2F or TF aircralt. The
navigation equipment complement, Figure 8, is as
follows:

... The AN/ARN-21 TACAN transmitter-re-
cciver provides continuous and simultaneous indi-
cations of bearing and distance from any selected
AN/URN-3 TACAN station. Range is determined
by measuring the time interval between an
AN/ARN-21 wansmitted interrogating pulse and
reception of the AN/URN-3 answering pulse.
Bearing is determined from a reference signal trans-
mitted by the AN/URN-3 and received by the
AN/ARN-21. System range is limited to line of
sight for distance and bearing with a maximum
rainge of 195 nautical miles. Distance and bearing
information is indicated respectively on the pilot’s
ID-310/ARN and the No. 2 needle of the ID-250/
ARN; bearing information is also displayed by the
No. 2 needle on the copilot’s and each operator’s
[D-250/ARN two-needle bearing indicators. An
[D-2149 indicator is included in the pilot’s instru-
ment panel. When bearing information becomes
unreliable, the bearing needles will hunt, and for
distance unreliability a red flag covers the Veeder
root counter. A three-letter tone identification sig-
nal (Morse code) is also available at each crew
metuber’s head phones. The TACAN control is
located in the pilot’s overhead console. One-hun-
dred-twentysix channels are available in the
I'ACAN operating frequency range of 960 to 1215
megacycles.  The AN/ARN-21 has a peak power
output of at least one kilowatt at altitudes up to
35,000 feet.

... The AN/ARA-25 uhf direction finder can
b(‘ connected to either of two AN/ARC-52’s. Bear-
"y ludications will be provided at all indicators.

.. The DF-201 low frequency/adf is a light
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RE-120/ ARA-25
R-122A/ARN-12
RT-220/ARN-21
CV-279/ARN-21
ID-307/ARN-21
51Y-1 (DF-201)
AM-291/APN-22
AM-1234/ASA-13

%
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Aircraft Airspeed (Pitot, Static) T-349 or T-570 (AN/ )

Amplifiers (CGRS) and (MA-1)
RT-160/APN-22

Pos
1 ID-249A/ARN-21
1D-250/ ARN
L2 ID-257/APN-22 (2)
3,4 LRGS Indicators. (2)
lor 2 | 10" DR Display

Figure 8. Navigation system, DATA DISPLAY

weight equipment designed to receive radio signals
in the 90 to 1800 kilocycle range. Tuning is elec-
trical and frequency is indicated by large numbers
on a counter. Bearings are indicated by the No. 1
needles on the pilot’s, copilot’s, radar search oper-
ator’s and intercept control operator’s ID-250 indi-
cators.

. . . There is one AN/ARN-12 marker beacon
installed.

... The AN/ASA-13 (modified) mnavigation
computer group or ground position indicator ac-
cepts aircraft airspeed, estimated wind speed, and
aircraft heading information; computes and indi-
cates present aircraft position with respect to a
fixed reference point. This information is also fed
to the radar displays in order to take ground mo-
tion out of the radar pictures (ground stabiliza-
tion). The modified AN/ASA-13 will provide
ground stabilization voltages for distance travelled
of 300 miles and then must be reset to a new ref-
erence point.

... The Central Gyro Reference System
(CGRS) or stable platform provides a central
source of accurate aircraft attitude information
through 360 degrees in azimuth and roll and up
to =85 degrees in pitch by means of a three-gyro
platform. The CGRS provides information to the
following:

AN/APS-32—Pitch, Roll Azimuth

1D-250/ARN (4) —Azimuth

AN/ARN-21—Azimuth

Modified AN/ASA-13—Azimuth

ATFCS—Pitch, Roll Azimuth
VGI-Pitch, Roll
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The CGRS system, by selection at the controls,
will operate either as a gyro-stabilized compass (with
the compass transmitter) or as a directional gyro
corrected for earth’s rotation (without compass
transmitter) . Latitude, magnetic variation, and
ground speed are set in manually at the control
by the pilot or copilot. Twenty-four point cam
compensation is provided for correction of heading
information. A rate cutout switch, set for 15
degrees per minute is provided. Vertical accuracy
is 0.1 degree; pitch and roll drift is 0.5 degree
per hour; azimuth 0.9 degree per hour.

The CGRS, installed in the first six WF-2 air
craft, is similar to that installed in WV-2 aircraft.
However, its weight (primarily) and bulk justify
development of a new, lighter CGRS. Accordingly
a smaller item is being developed for subsequent
WF-2 aircraft,

The AN/APN-22 radar altimeter installation is
quite similar to that on S2F and TF aircraft. Alti-
tude is displayed on ID-257 indicators installed
in the pilot’s and copilot’s instrument panels;
there is no autopilot tie-in such as that in the SOF.

General Aircraft Systems

General aircraft systems are those systems not
directly connected with the AEW mission but
nevertheless necessary to fly the aircraft. These
systems are the electrical power system and the
autopilot system.

The electrical power system of the WF-2 is
a mnonparalleled, three-phase, 4-wire grounded
neutral, 115/200 volt ac, 400-cycle constant fre-
quency. One generating system is provided at
each engine consisting of the following: constant
speed drive, remote shaft, constant speed drive
control, 20 kilovolt-ampere generator, exciter and
regulator, supervisory panel, line contactor and
interconnecting cable. The area of control is from
the input to the constant speed drive to the bus
side of the line contactor. The constant speed
drive, generator, exciter and regular combination,
supervisory panel and line contactor are considered
as individual units which will allow replacement
and interchangeability of components.

The system has an integral source of control
power which is utilized to supply power for gen-
erator build up (field fashing), operation of the
protective cquipment and reset control of the SYs-
tem. - Means ave provided in the protective control
to sense and protect the system [rom undervoltage,

overvoltage, and under frequency. In addition,
feeder protection on the line side of the contactors
is provided.

Direct current is provided in the form of two
transformer rectifiers, one supplying power to all
essential d-c equipment, the other supplying all
nonessential d-c equipment. Upon failure of the
essential unit, means to transfer the essential loads
to the remaining operating unit is provided
through a transfer relay, which in turn is con-
trolled by the pilot or copilot.

Starting of the aircraft can be accomplished only
by the use of a-c and d-c external power. The d-c
source supplies power to the starters, induction
vibrators, and fuel primers. The a-c source sup-
plies the necessary power to auxiliary equipment
used in starting, such as the auxiliary fuel pump.

Autopilot

The WF-2 flight control system is an autopilot
with control wheel steering. In the automatic
flight control mode of operation, as in the manual
control mode, the control wheel exercises absolute
authority. When engaged, the automatic flight
control system will provide accurate attitude, head-
ing, and altitude control, or accurate and easily
controlled (from the control wheel) aircraft
maneuvering.

During the automatic flight control mode of
operation, attitude control is normally maintained
unless altitude and/or heading control or maneu-
vering control is selected.

Capabilities

The WEF-2 airplane is designed to operate at an
altitude of 10,000 to 12,000 feet with a total time
endurance away from the carrier of about 6 houss.
Distance from the carrier for “on-station” operi-
tions will be approximately 150-175 nautical miles
with a most economical cruising speed of 140 knots;
therefore, the “on-station” operational flight en-
durance will be about % 1/2 howrs. Take-off con-
figuration is slightly over 26,000 pounds. Each
radar operator has the capability to search, control
intercepts and compute height of targets, with one
operator having the capability of computing wind
for ground stabilization by the use of a wind vecto)
computer.  The AN/APS-82 lightweight  radur
produces a theoretical range of 170 nautical miles
on ab squarc-meter target.

Proposed W2F-1

Pmiedineely alte establishing the requirements
lor the W2 airplane as a part ol the next Fleet
air delense capability, research and l|t'\'L‘?lllll'l]
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o Fleet use in the carly 1960's.

was started to provide a carrier based airplane tha
would satisly the envisioned AEW requiremens
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posal s the WZ2E-1. The W2F-I airplane is to
mntain a o duty station at approximately 200
pauiicd miles from the task force center.  This
atrplane is a five place, twin engine, low \\'il.ij_(
airplane designed for use ashore and aboavd air-
craft carviers. It is powered with two  Allison
To6- A7 turbo-prop engines.  The airplane is de-
siginnd with pressurization and air conditioning
so that o cabin pressure equivalent to an altitude
ol 5000 leet will prevail with an airplane altitude
ol 33,000 feet.

The fiveman crew cousists of a pilot, co-pilot,
onc Combat Information Center Officer/Air Con-
tol Officer (CICI/ACO), one Assistant Combat
Information Center Officer (ACICO) and one

RADAR BUFFER

Search/"U'rack operator (8,1 operator). The air-
plane features a top mounted rotodome which
houses a 24-loot ubl lightweight vadar antenna.
The W2F-1 AEW /CIC aireralt will operate as a
loosely coupled intereept control system, in that it
will provide decentralized control ol the air battle
outside ol the surface-to-air mussile delense zone.
Instead of transmitting detailed target data to the
central task force, the AEW /CIC will provide the
center only that data needed to commit inter-
ceptors, and once committed, interceptors will be
fully under the control ol the AEW/CIC aircraft.
In order that this may be accomplished the
former AEW concept has been changed to the
AEW/CIC concept which has resulted in an inte-
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grated and complex AEW system (ATDS) shown

in Figure 9. Three operators augmented by a
digital computer accept and process data from
search radar, height computer, iff equipment, navi-
gation equipment (up to now treated as separate
systems) , ECM equipment and two data links.

The ATDS system is expected to be capable of
simultaneous and automatic tracking, record-keep-
ing, and reporting via a Multi-Purpose Communi-
cations (MPC) data link on as many as 254 targets.
It will also automatically control (via AN/USC-2
type II data link) thirty simultaneous intercepts.

The AEW /CIC team consists of one CIC/ACO,
one ACICO, and one §/T operator.

The CICO/ACO supervises the AEW operation,
evaluates the tactical situation in the surveillance
area, manages and controls interceptors. He
assigns appropriate interceptors to destroy or chal-
lenge those targets he thinks are real or potential
threats. He also issues instructions to interceptors
which arrive under control of the AEW aircraft
but which are not yet being utilized to engage
hostile targets.

The ACICO is responsible for classification and
identification of these targets which have been
acquired. He designates each target as friendly,
hostile or unknown. If possible, he designates
whether each target is real or a decoy. He also
determines and specifies whether each target is an

airplane or missile, a surface or a subsurface target,
and the target size such as single, few or many. The
ACICO may also acquire and track targets, to Sup-
plement the effort of the S/T operator.

The S/T operator detects targets and monitors
those acquired.

ELECTRONIC EQUIPMENT

The electronic equipment for the W2F-1 as called ,

out in the detail specification is as follows:

AN/APS-70A UHF Search Radar.

AN/APA-( ) FM Corvey Height Finder.

MPC—Multi-purpose Communication System,

AN/USC-2 Type I—Tactical Airborne Data Communica-
tions System that will be used for landing and traffic control
and is under the contrel of the aircraft carvier via AN/USC-2
data link.

AN/USC-2 Type II—Tactical Airborne Data Communica-
tions Control System that will be used for control of inter-
cepters within the area of the W2F-1.

ATDS—Airborne Tactical Data Processing Communication
System,

The radar will be supported by passive elec
tronics countermeasures equipment and infrared
(IR) detection equipment. The heart of this
system will be the (ATDS) Airborne Tactical Data
Handling System.

The W2F-1 as an AEW system is in the planning
stages only. Therefore, production configuration
of W2F-1 may be considerably changed subsequent
to the aircraft’s mockup and upon termination ol
the existing study contract.

AN/APS-SI and AN/ APS-33 Improvement Program

The Bureau of Aeronautics will soon initiate an
extensive change and backfit program designed to
improve AN/APS-81 and -38 series radars.

The impending backfit program will not only
substantially improve the performance of the
radars, but will also increase their serviceability
and reliability. The Naval Air Development Center
has evaluated the proposed changes which will be
retrofitted into existing equipment.

Briefly, the changes will consist of:

e A new receiver

Balanced mixer
e Sensitivity time control
e Remote control of search local oscillator
s Receiver wnd indicator video circuitry nmproves

ments
o Changing the AFC i-[ frequency Irom 60 to 30

megacycles,

The new receiver, called a clutter-operated and-
clutter (COAC) receiver, which was developed by
the Naval Air Development Center, has a number

of attractive features including high sensitivity, low
noise figure (8 decibel), good signal-to-clutter dis
crimination, wide dynamic ranges, synchronous
tuned stages, and a fixed bandwidth. The sensi-
tivity time control feature is incorporated in an
auxiliary control box supplied as part of the kit
Remote control of the search local oscillator i
achieved by a switch on the auxiliary control hox
which controls an electric motor attached to the
klystron tuning struts.

Beacon provisions are not included in the backht
kits. ‘The deletion of this leature [urther simplifies
the maintenance of backhtred equipments.

The kits are expected 1o he made availuble w
the Fleet in October 1957. Another article giving
details will be published Iater. 'The kit are in
tended for installation in only AN/APS-81 and -39
radars installed in certain aircralt types, the pur
pose being to provide significant performance i
provement in only those aireraft which, due ©
their mission, can utilize to hest advantage o high
perfomuance radar,
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