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CLASSIFICATION

Each pavagraph in the marrative of this study

has baen marked with the security classification of the source
of information in that paragraph. A classification guide has
been included in Section A of the documents. & point that the
reader should bear in mind about the security classification
of the EC-47 is that the mission of that aircraft and all
association of that aircraft with the term "Airborne Radio
Direction Finding (ABDF)" is classified SECREL. -
(Unclassified) Many pages in tﬁe list of documents have
been classified; for although the subjects and titles of the

documents are unclassified, their association in a list reveals

classified information.




UNCLASSIFIED

Personal views or opinions expreséed or implied in this
publication are not to be ceonstrued as carrying official
sanction of the Department of the Air Force, Headquarters
Air FPorce Logistics Command, or feadquarters Warner Robins
Air Materiel Ares,

Like other WRAMA studies, this commentary is subject to
revision, and additional infbrmation or suggested corrections
4ill be welcomed, |

Comments and questions concerning this study may be
addressed to the WRAMA Office of History (WRAMA/HO), Robins

AFB, Georgia, 31093,
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HISTORY OF THE WARNER ROBINS AIR MATERIEL AREA,
1 July 1970 =~ 30 June 1971,

The "History of the Werner Robins Air Materiel Area,
1 July 1970 - 30 June 1971," consists of the following parts
as of .30 June 1971L:

PART I: WRAMA's WEAPON SYSTEMS
The H-3 Helicopter Manifold Problem, 27 Aug -

22 Sep 1970.
' Hist Study No. 22) -

PART II: WRAMA's ROLE IN SOUTHEAST ASIA

The B-57G Canberra, 1968 - 1971, Project Tropic
Moon 1l1I.
(Hist Study No. 23) .

PART III: WRAMA's RULE IN SOUTHEAST ASIA

EC-L7 Aircraft, 1962 - 1970.
(A Summary of the Modifications)
(Hist Study No. 2L)
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WRAMA's ROLE IN SOUTHEAST ASIA SERIES -

The following historical studies have been published in
this series as of 30 June 1971: .

Project RED HORSE, 17 Oct 65 -
(iist Study No. "7“

Project BITTER WINE, 1 May 65 - 31 Dec 66.
(Hist Study No. 8)

1 Dec 66.

A General Examination, 1 Jan 61 - 31 Dec 66.

(Hist Study No. 9)

Project COMBAT FOX, 22 Jan - 22 Mar 68,
(A Chronology)

Project COMBAT FOX, 22 Jan - 22 Mar 68.
(Hist Study No, L1)

Management Aspects, 1 Jan 67 -~ 31 Dec 67.
(Hist Study No. 12) .

Armor Plating Flare Box, 1967 - 1968.
(C-L7 Aircraft)
(Hist Study No. 16)

AC-47 Cunship, 1960-1968, Project BIG SHOOT.
(An Interim Report)

“AC-Li7 Gunship, 1 Jan 60 - 1 Apr 70.
(Hist Study No. 17

AC-119G/K Gunship Program, 1967 - 1970.
(Hist Study No. 1

AC-119G/K Gunship Program, 1967 - 1970.
(A Summazy Report)

The Impact of Social, Political, and Economic
Forces o on the Armed Semces
(Hist Study No. 19)

-V -

UNCLASSIFIED



UNCLASSIFIED

The C-130 Hercules, 1 Jan 58 -

1 L Dec 69,
(Aist Study No. 20]

The H-3 Helicopter Manifold Problem, 27 Aug -
22 Sep 1970, "
“(Hist Study No. 22)

The B=57G Canberra, Jul 68 - Mar 70, Project
Tropic Moon IlI,
(Hist Study No. 23)

The EC-L7 Aircraft, 1962 - 1970.
{A Summary of the Modifications)
(Hist Study No. 2h)
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Preface

When first planned, this study was to have been merely an
j.ntroduction to a particular set of'documem.:s which the author
had compiled from the files of the Technical Services Branch
of the Cargo Aircraft Systems Management Divisione Thisvdivision
was the component of the Directorate of Materiel Management
having system management responsibilities for the C=}7 sircraft.
The details of logistics support are difficult to put in the
form of historical narrative, and the author's idea was to
make the compilation, with its introduc‘tory guide, a. documentary
history illustrating the technical services phases of system
management .

As the writing progressed, however; the author re;lized
that it would be more feasible to change the intended introduction
into a sepafate study and to place the documents in the serles
of bound documents compiled by WRAMA Histofians under the title
"WRAMA Southeast Asia Document Collection." The volumes and their

contents are as follows:

VOLUME SECTION AND TITLE

XV A. General
“ Bs  Project tawk Eye
C. Project Red Chief

XXXvI D. Modification 1876
XXXV LI E. Modirication 2000
- Vil -
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XXXVIII

e Mcdification 2027
G. Modification 2042
SOOI . He Modifications 2139 and 2235
L/XL I. Electronic Operational
Simulator

The WRAMA Office of History made an earlier compilation on
the EC-L7 aircrafﬁ, and these documents are in Volumes V and VI
of the "WRAMA Southeast Asia Document Collection." The author
used the earlier compilation extensively, for it contained key
documents not found in the files of the Technical Sgrvices
Branch, notebly correspondence and planning documents of
operational organizationse. On the other hand, the Technical
Services Branchfs files contained modification requirements,
feasibility studies, purchase requests, specifications, and
correspondence with other WRAMA components, notably the Service
Engineering Division and the Directorate of Procurement and
Production,

The author regrets that he was not able to complete the study
as planned. His retirement at the end of May 1971 made it
necessary for him to cover the later modifications very briefly.

The suthor acknowledges with appreciation the assistance
rendered by personnel of the Cargo Aircréft Systemé Management

Divisicn in muking records availasble and in explaining the EC-L7

- Vil =
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program, ESpecially helpful and considerate were Mr. James Ce
Prince, Mr C.H. Hartley, Mr C.C. Moore, Mr W.J. Murphy, and
Mrs Louise Smith, all of whom are in the Technical Services
Branch, and Mr Paul J. Barrett of the Operations Branch,
Likewise, the author wishes to place on record his thanks
to Mr James F. Jones of the Commander's Mail Room for providing
legible reproductions of the documents, and to Sergeant Jerry
D. Lewis of the WRAMA Office of.History for his concientious

work in listing the documents and in typing.

Robert W. Barnwell
May 1971

- ixX = .

UNCLASSIFIED



UNCLASSIFIED

NOTE OF EXPLANATIUN
Dr Robert W. Barnwell retired before this study was completed.

His draft manuscript was turned over to me for ccmpletion, i.e.,
indexing and final format. No changes were made in his narrative
account foi to do so would have required retracing his detailed
research. It will be noted that he heavily stressed documentation
throughout this study. A further examination of these dccuments
will reveal considerable detailed information which he purpesely

Omittved ™

Richard E. Maltais
Histortan
WRAMA Office of History

- X -
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Chapter I
Background

(Secret - N.F.) The EC-47 aircraft had a special mission
of locating the source of radio transmissions, and for that
purpose carried equipment known és ARDF, the initial letters
of "Airborne Radio Direction Finding."* Use of aircraft in
searching for the location of hostile radio transmitters has
a history dating back to World War II at least. The United
States Army began experimenting with ARDF in Southeast Asia
in 1961, and by the end of 1965 had 15 aircraft equipped for
this work.l .

- (Secret - N.F.) The Air Force also experimented with
ARDF in Soﬁtheasf Asia, starting in 1962, & year later than the
Army. The Air Force, however, sought a more advanced system than
that used by the Army, which had the disadvantage of requiring
the nose of the aircraft to be pointed directly towards or

away from the source of transmission several times before a
Bfix" could be obtained, thereby possibly warning the enemy.
Also, the enemy might reduce chance of detection by transmitting

2
in short bursts.

# The association of ARDF with the EC-47 is classified
SECRET. See classification guide in Doc Nr A-l.

SECRET
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(Secret - N.F,) In the firat Air Force ARDF experiment,
Project Hilo Hattie, a C-54 aircraft was used as a fest bed
for the equipment. This project was not successful,. one reason
for the failure being that the C-54 was not sufficiéntiy
maneuverable for the task. Also, the ARDF. equipment gave
trouble.3

(Secret - N.F,.) The Air Force next teamed up with
the Navy in an ARDF project named Mona Hi, When the Navy
dropped out in August 1962, the Air Force renamed the project
Hawk BEye., Sanders Associates of Nashua, New Hampshire,
developed for this project special ARDF equipment based on a
principle termed "phase angle discrimination! The airgrﬁfﬁ

selected as the test bed was the old but dependable C-LT.

-2 -

SECRET



UNCLASSIFIED

Chapter I1
Project Hawk Eye

(Unclassified) In the preparation of the C-L7 for the Hawk
fEXE, experiments, WRAMA had an importaﬁt part. The earliest
record of'WRAMA's connection with Project Hawk Eye to be found
in the documents assembled for this study was of a telephone
call, on 2L September 1962, from a Mr Kimball of Headquarters
AFIC to Colonel D.G. Bussey, Chief of WRAMA'S.AETOSP&CG Syatems
Support Management Division. This call was in effect an informal
directive for the modification of a C-L7 aircraft (S/N 15-00925)
assigned to the lst Air Commando Group, Eglin AFB, florida. The
formal directive, or authorization message, was sent the next
da;y.:L The WRAMA shops were to accomplish part of the modification
work, but Sanders Assocliates was to install its highly classif-
ied equipment at L.G. Hanscom Field, Massachusetts.

(Unclassified) The work to be performed at Robins AFB
included engineering, fabrication of kits, and installation of
equipment. Personnel of the Aerospace Systems Support Management
Division, the Airframe Inventory Management Division,zand the
Service Engineering Division, the three divisions of the

Directorate of Materiel Management most heavily involved in the

project, held a planning meeting on 26 September and assigned

-3 -
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I
tasks for making the installetion drawings, determining kit
requirements, requisitioning equipment, and negotiating with
the Directorate of Maintenance for work in the shopa; Two of
the important items of equipment to be installed, a compass
and a camera, had to be obtained through other air matériel
areas (AMA.s).3

(Unclassified) A configuration conferencé for Project

Hawk Eye was held at the Special Air Warfare Center, Eglin AFB,
Florida, on 1 October 1962. In attendance were representatives
of the lst Air Commando Group (ACG) and the lst Combat Applic-
ations Group (CAG), the 319th Troop Carrier Squadron, the 32L5th
Operations Group of L.G. Hanscom Field, Massachusetts; the
USAF Security Service, WRAMA, SMAMA, the Bureau of Naval
Weapons, Bendix Radio Corﬁonation, and Sanders Associates, Inc,
of Nashua, New Hampshire. The list of equipment to be installed,
exclusive of the special equipment of Sanders Associateé, was
as follows:

ARR-21 TACAN (1C-1-151)

N-1 Compass

T-11 Camera

Two 300-AMP Generators

ARC~27 UHF

L -
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1I
APX-6 and APX-.25 IFF
ARC-L) (1C-47 (S) -515)
Doppler (Bendix)
Decca Navigation System
Nickel Cadmium Batteries

Two-place hot cup provisions

(Unclassified) WRAMA was committed to the installation of
most of this équipment. The Sacramento Air Materiel Area
(SMAMA), however, was responsible for the location and schedule
of installation of the Decca System. Likewise, SMAMA was to
furnish that sy#tem. Eglin AFB was to provide the generators
and Bendix the Doppler. The remaining equipment in the list
above was to be obtained by WRAMA from Air Force stock. Fast
Coin procedures were authorized in obtaining the equipment -
required.S Fast Coin was a project for the support of the
Coin Test program at Eglin AFB.

(Unclassified) The target date for completion of the work
in the WRAMA shops was 12 October 1962. The lst Commando Group
set thls date, considering it necessary in order for them to
meet the deploymgnt date of 2 January 1963 set by the Depart-

ment of Defense. Originally, overtime was not authorized;

-5
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II
but the short time allowed for the engineering and shop work
caused the Director of Materiel Mamagement to request the WRAMA

Commander for overtime funds, as follows:

$h,100 . for Directorate of Maintenance
1,300 for Engineering (NEW)
600 for Airframe IM Divigion (NT)
$8,000 Total

In response to this request, the Directorate of Materiel
Management received an overtime allowance of $1,200, of which
NEW was allocated $600 and NT $200, the remaining $L00 being
held in reserve. The Directorate of Maintenance was directed
to take overtime out of its quarterly allotmenta8

(Unclassified) The WRAMA phase of the Hawk Eye modification
bore the Management Improvement Project (MIP) Number‘WR62o397hRK.
The Director of Materiel Management was informed of the progress
of the work through daily reports.10 The Maintenance shops
worked two shifts a day on the project, but did not use overtime,
at least in the early stages.ll Much of the work consisted of
wiring, and the engineers had to prepare diagrams before this
could be amccon-lplisxhed.l2 Progress of installation was slowed

at times by delay in arrival of parts. The report for 5 October

stated "requisitioned items being received very slowly from
13
supply."

-6 -
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II

(Unclassified) The camera gave some trouble. A hole had
to be cut in the aircraft floor and this was done incorrectly,
an error which made a new panel necessary. Also, a work
stoppage occurred because the camera mount was late in arriving.
Finally, the camere mount when received was found to be damaged,
and although accepted temporarily, had to be replaced with a
serviceable mount after the aircraft had departed from Robins
AFB.lLL

L

(Unclassified) On 94October, only three days before the
aircraft was to depart from Robins AFB, the lst Commando Group
requested a feasibility stﬁdy for the installation of a
periscopic sextant, an AIC-10 Interphone System, and two ME-1
Amplifiers. The study was made, but since the equipment was
not immediately available, the installation work had to be
scheduled at L.G. Hanscom Field.15 Installing the Group "B"
components of the ARC-4l also was scheduled for L.G. Hanscom
Field, as these componenté did not arrive in time for being
installed at Robins. The Electronics Systems Division agreed
to install this equipment provided WRAMA sent an aeronautical
engineer and an electronics engineer to Hanscom to design and

- 16
approve the installation.

-7 =
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I1

(Unclassified) The schedule called for the éompletion of
the work at Robins on 12 October 1962, after which the aircraft
was to go to Eglin AFB and from there to L.G. Hanscom Field,
arrivihg at the latter instellation on the 17th. The WRAMA
shops met the 12 October target and the aircraft departed the
next day. It wag back at Robins on the 16 October, however,
for "repairs were too extensive for the lACG" to perform. These
descrepancies were "cleared to the pilot's satisfaction® in a
day, and the Hawk Eye aircraft left for Hanscom on the 18th
October, one day 1ate.l7

(Unclassified) Much work had to be done at Hanscom before
the aircraft was ready for Sanders Assoclates to install its
equipment, for in addition to the work that WRAMA had had to
postpone until the aircraft reached Hanscom, Bendix had its
doppler and SMAMA the Decca System to install there. Also,
additional airframe modifications had to be made to accommodate
the Hawk Eye equipment. WRAMA sent to Hanscom two electrical and
two sheet metal workers in addition to the two engineers
mentioned above. The WRAMA team and the personnel of the
Electronics Systems Division worked 12 hours a day and seven

days a week; and by 29 October the following tasks had been
18

completed:

-8 -
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IT
a. AlLC-10 Interphone System installed

b. DPA-12/CPA-2l, Bendix Doppler Navigation System
installed

c. ARC-lL4 Radio Set installed
d. Decca Navigation System installed by SMAMA team

e L00-Cycle, 1500 VA Single Phase Inverter installed
to prevent AC power overload

f. 'All wiring for Sanders Equipment installed
g. Periscopic Sextant Mount installed

h. Navigator's Chair installed to replace a wooden
stool - :

i, Pitot-Static System relocated to reduce redio
beam reflection on the Sanders antenna
instellation '

jo Broken Mount for T-11 Camera replaced

k. All structural Components for Sanders Equipment
installed

1. Verbal instructions given for wiring of Hot Cup
installation
(Unclassified) When it was learried, on 30 November, that the
Group "B" components of the Sanders equipment would not be
ready until 2 December, the aircraft wes made ready for a test
flight, which took place the next day. Discrepancies were noted

and corrected. A gecond flight was made on 1 December and

-9 -
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_ II
showed all installed equipment working properly except the
ARC-l), and the Bendix Doppler. The doppler was repaired, but
test equipment for the ARC-LL was not on hand.19

(Unclassified) At this point the WRAMA records on the
modification work in 1962 run out. Presumably, Sanders Assoc-
iates, Inc. was successful in its phase of the work. The
‘historian has one observation to make, which may or may not
be of importance. The work at Hanscom took place at the time
of the Cuban Missile Crisis of 1962, .

(Unclassified) The Hawk Eye aircraft, with its gpecial
configuration, equipment, and mission, had to have special
logistical support, and the WRAMA documents pick up %he story
in 1963 with records of a conference held on 1l Januery at the
USAF Special Air Warfare Center, Eglin AFB, Florida. In
attendance were representatives of Headquarters USAF, the
Special Air Warfare Center, the AFIC Liaison Office (SaWC),
WRAMA, the lst Combat Applications Group, the Navy's Bureau
of Weapohs, and Sanders Associates, Inc. WRAMA was designated
as "Office of Primary Responsibility" for furnishing the over-
all logistics support, including the writing of the plan. Of
course, this plan was subject to the concurrence of the AFLC

20
Commander prior to initiation.

- 10 -
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| (Unclassified) For the special Sanders' equipment, both
installed and AGE, WRAMA was to provide supply of spares for
one year. More specifically, WRAMA was to provide this supply
by establishing coordination with Sanders through the Department
of the Navy by use of a funded Military Inter-Departmental
Purchase Request (MIPR). Soon after this confefence, WRAMA
requested AFIC for $25,000 for these spares, of which amount
$15,000 was for the installed equipment and $10,000 wes for
the AGE. This request was made before firm requirements had
been established, and WRAMA stated that additional funds might
be needed. Another task in connection with the peculiar Sanders
equipment that was assigned to WRAMA at this conferencé was to
investigate, through Headquarters AFLC, the action necessary to
provide 12 months of technical support at the final destination.zl

(Unclassified) The Bendix Doppler had not been bought and
was merely under consignment to the Air Force at the time of
this conference. The lst Combat Applications Group had the '
respongibility of negotieting with the company to provide
spares support for the doppler system. In the event that the
Air Force purchased the doppler, however, the lst CAG was to

22
coordinate with WRAMA for follow-on spares support.

- 1ll -
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(Unclassified) For the Decca equipment, WRAMA was to
contact SMAMA for a years support. For other items peculiar
to the project, WRAMA was to establish Air Force Sgpply
Directives (AFSDs) covering six month support. For all other
follow-on supply action, the gaining command was to use
Speed Through Air Supplj( (STAR) procedures; and the Special
Air Warfare Center was to provide the kit for support of the
aircraft en 22233123 |

(Unclassified) The Hawk Eye folder on which this study
was largely based contained only two documents on the aircraft
for the period between 1 Febrﬁary‘ﬁnd September 1963.:0ne of
these documents, tells of a trip £o Bglin AFB, Florida, by a
WRAMA engineer. This trip, which begen 6n 31 January and
lasted through 6 Yebruary, resulted in the resolution of
problems with the C-l Compass.zh E’A$

(Unclassified) More important was the second of these
~ documents, for it gave a clue as to the whereabouts of the
aircraft, other than at Eglin, during the months of March
through August 1963. The document was a message froﬁ the Fifth

Air Force, Fuschu Air Station, Japen, to the Air Procurement

Region, Far East, Tachikawa Air Base, Japan, requesting the

~ 12 -
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AFPRE to dispatch Mr Wong, a structural engineer, to Usan,
Korea, to assist the 3lhth Air Division's personnel in
determining "structural limits and repairs required for
- making cemera installation in Hawkeye C-L7." This4message
explained further that the camera instellation was a high
“priority project that had been delayed by factors beyond local
control.25

(Unclassified) The WRAMA records picked up the Hawk Eye
story with the minutes of a'meéting at Robins AFB on 24 Sept-
ember 1963, at which preliminary pléns were made for "two
forthcoming classified projects on C-47 aircraft." The directive
message, MCMP 2528 dated 20 September 1963, was classified
and was no longer available at WRAMA. One of the projects was
essentially just the updating of the Decca equipment on the
Hawk Eye aircraft, SN L5~00925; the other project, known es
Red Chief, involved prototype prepgrations and installation
of equipment on C-L7 SN h2—929l6.2

(Unclassified) The plans for the work on the Hawk Eye
aircraft were completed by 30 September. WRAMA's Directorate
of Maintenance had accepted the workload and the Special Air
Warfare Center at Eglin AFB had provided drawings and given

27

assurance that the Group "B" components were available. The

- 13 -

UNCLASSIFIED



UNCLASSIHI:U

IT

: . 28
work to be accomplished and the schedule were as follows:

a. Input HC-L47-00925 into WRAMA Maintenance shops on
7 October 1963 from SAWC, Eglin AFB, Florida.

b. Modify Group "A" components of the Mark VII Decca
System t0 be compatible with the Mark VIII A Decca
(TAPS) System.
ce Install and functionally test the Group "B" components.
d. Complete modification on or before 11 October 1963
and release aircraft to SAWC, Eglin AFB, Florida.
(Unclassified) The modification work was on a "prototype
basis without benefit of" time compliance techniéal orders
(TCTO's). The Service Ergineering Division (WRNEW) developed
the Group "A" kits and provided guidance in the installation
work. SMAMA furnished engineering prints, but these kad to be
verified by WRAMA's engineers. SMAMA also arranged for Decca
representatives to come to the WRAMA shops and assist in testing
the eq}xipment.29
(Unclassified) The modification was cémpleted on 10 October,
and the aircraft departed for Eglin AFB on the seme day. The
Chief of the Airframe IM Division, in announcing the completion
of the project, stated that "coordinated efforts and accurate
preplanqing.by Systém Managers, Inventory Managers, Engineering

and Maintenance personnel enabled output of aircraft one day

-l -
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| II
ahead of schedule," while the Maintenance personnel who performéd
the work were commended for their "concerted team efforts,
individuval conscientious enthusiam, and practical application
of knowledge" by the Director of Materiel Management.30

- (Unclassified) WRAMA's Service Engineering Division still
had the task of developing detailed drawings of the electrical
wiring, and this phase of the project was not closed out until
27 January 19614.31

(Unclassified) Only one other document for the year 196l

Qas in the folder of WRAMA's records on Haﬁk Eye. This document
was a letter written in March from the Plans and Programs
Division (wm») of WRAMA's Plans and Management Officé to
several components of the Directorate of Materiel Management
with reference to a letter to WRAMA from the Special Air
Warfare Center at Eglin AFB. The principal points in the WRAMA
letter were as follows:32

a. that certain requested support had been provided;

b.  that test equipment and spares "definitized

subsequent to the arrival of an assigned tech representative"
would be provided as agreed to at the conference on 1l

January 1963;

c. that Headquarters AFLC had advised that Project
Coin funds would be approved upon request for FProject
Hawk Eye;

- 15 -
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‘ II
d. that Project Hawk Eye would be supported

through "STAR" procedures unless further directed.
Whi}e these points seem vague at first, they take on more
meéning when it is known that the Hawk.Eye aircraft was in
Vietnam at the time the letter was written.
| (Secret - N.F.) The Hawk Eye aircraft was in Vietnam
between February and July l96h, according to a CHECO ireport
on "The EC-47 in Southeast Asia." The aircraft then returned
to the United States for some changes but was back in Vietnam
for the last two months of 1965, and the tests during this
seccnd tour were sufficiently $uccessfu1 for the aircraft to
be retained in Southeast Asia for a longéf period and for many
more C-Li7's to be equipped with Sanders' ARDF systems;33
(Secret - N.F.) Headquarters PACAF had asked for
additional Hawk Eye aircraft in January 196k, but the request
was not approved at the time. Very different was the situation
two years later, however, for not only had the Hawk Eye equipment
achieved significant success but Sanders Associates had greatly
improved its ARDF system and the build-up of United States
forces in Southeast Asia was in progress. In February 1966,

Project Phyllis Ann was established for modifying 35 C-L7's

with Sanders' improved ARUF equipment and deploying them to

- 15 -
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Southeast Asia.
 {Secret - N.F.)‘ Project Hawk Eye was undoubtedly a
success, but its equipment had serious limitations. In South-
east Asia Operational Requirement (SEAOR) 32, dated 1l January
1966, the Air Forces ARDF capabilities in Vietnam were
35 '
described as follows: '

No sustainable Air Force capability exists, either
ualitatively or in suitable quantity. One C-47 aircraft
Hawkeye) is currently performing a minimal ARDF task

using bread-board equipment designed and made in 1963 by

Sanders Associatss, Nashua, N.H.

(Secret - N.F.) An important quality limitation of the
Hawk Eye equipment was that the aircraft had to be pointed
towards or away from the hostile transmitters in order for a

fix to be obtained, just as was the case with the system used

by the Army. The Phyllis Ann ARDF equipment featured "side

angle calibration," an improvement which obziated the necessity
of changing the direction of the aircraft.3

(Secret -N.F.) The Hawk Eye aircraft remained in Southeast
Asia for a while in 1966 but later returned to the United States

to be fitted with Sanders' improved system and to become a

member of the Phyllis Ann fleet. As of November 1970, EC-47P

SN 1i5-00925 was still operational in Southeast Asia,

by

.
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Chapter ILI
Project Red Chief

(Unclassified) The Air Force equipped a second C-47 for
electronics tests in Southeast Asies prior to 1966. The project
was named Red Chief and the aircraft had the serial number
42-92916. Apparently Red Chief.was a companion project, or
perhaps more correctly a competitive project, to Hawk Eye, with
the Martin Company of Baltimore providing fl?e classified
equipment instead of Sanders A.ssociates.1 o

(Unclassified) Preparation of the Red Chief aircraft for
its mission followed the pattern of the'Hawk Eye modification.
The WRAMA shops installed certain systems, after which the
aircraft went to the Martin plant for the highly classified
test equipment. Headquarters AFLC assigned the project to WRAMA -
on 20 September 1963, with a tentative schedule of input on
"2l October and output not later than 30 Decﬁem.ber.2 Red Chief |
was & Fast Coin aircraft,Band had a precedencé rating of
two and a supply priority of 1-22. Techniciansg of the Aerospace’
S55M Division considered the flow time for the modigication
marginal, but with the preredence and priority ratings assigned,
they though the work mipght be accomplished provided the Group p

"A" hardware, cordage, and Group "B" components were available.

(Unclassified) WRAMA's Directorate of Maintenance was

- 18 -
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reluctant to accept the Red Chief modification project. That

directorate first accepted the workload and then reversed its
position and rejected it on technical grounds as follows:

as The aircraft was non-vital in nature.

b. The requirement was not-valid because it came from
the wrong component at Headquarters AFIC. The letter about the
project had come from MCMX and all requirements for work had to
be levied by MCMP.

Ceo Thelletter from MCMX did not actually constitute a
requirement buf mergky called for a study as to caéﬁbility and
funds requirements.

(Unclassified) In the end Maintenance had to give.in, but
acceptance of the workload was based on two provisos. First,
all Group "B" components desired must be made available prior
to in-put date to allow time for prototype engineering,
determination of material requirements, and manufacture of
Group "A" components. The second provisio was that definite
work statements relative to specific'éumponents to be installed
must be available prior to any engineering action and should
be available ten to fifteen days prior to the desired in-put
date. These provisos should be kept in mind,‘for neither was

carried out, a point that WRAMA emphasized when the scheduled
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- completion date was not met and when complaints about the
. work arose.7 | ‘ | |
(Unclassified) The original list of systems to be installed
on the Red Chief aircraft in the WRAMA §hdse of the modification
was as follows: |
AN/ARG-L);
AN/ARA-31
AN/ARN-21 (TACAN)
AN/APN-102 |
N-1 Compass System .
K-A-52 Camera System
Decca Mark VIII TAPS Syst'em
Investigations by WRAMA showed that of these seven systems the
components of onl:).r two, the ARN-21 and the C-l Compass, were
readily available from Air Force stocke
(Unclassified) The ARA-131 was awvailable through Army
channels but required a priority one. The ARC-Lk could be
obtained only by withdrawal from. a using commande. At the time,
the Air Force was negotiating with the Army to improve the
delivery schedule for the ARC-Uly, b;t the estimated lead time

was 10 to 12 months after contract. These two items were dropped

- 20 =

UNCLASSIFIED



UNCLASSIFIED

111
from the Robing AFB phase of the Red Chief modification.
(Unclassified) To obtain the APN-102 required a lead time
of eight to 10 months or else authority tb withdraw it from
a using command. A substitute was available in the APN1l)
Doppler, however, and this system was used on the project. A
substitute also was used for the K-A-52 Cemera, which could
be obtained as contractor furnished équipment at a cost of
$63,000 and had allead time of from 30 to 60 days. The Air
Force Logistics Command supplied a K-A-56 Camera in its place.lo
(Unclagsified) The availability of the Grou.p_"B" components
for the Decca Mark VIII TAPS System were unknown, but WRAMA
was agsigned the work of instelling the Group "AM com;mnents.11
At this time, the WRAMA shops were updating the Decca Mark VII
System to a Mark VIII configuration on the Hawk Eye aircraft.la
The Group "A" components to be installed by the WRAMA shops were
the Antenna, the Fan, the Mount, cable, and connector installe
ations. When these components were requisitioned, the Item
Manager, SMAMA, replied that all assets for fhe Mark VIII
System had been sent to the Ogden Air Materiel Area (OQAMA)
for use on a B-26 project. Headquarters AFLC directed OCAMA
to send the required equipment to WRAMA, but rescinded this

order when the decision was made to delete the Decca system

UNCLASSIFIED
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from the fnodification because of the difi‘iculty in securing
components. The Group "A" components wduld'not- have arrived
at Robins in time to be installed there. e

(Un classified) The deletion of the Decca system reduced
the number of systems to be ‘ins.tall..ed 'by WRAMA to four, namely,
the ARN-21 (TACAN), the APN-ll Doppler;, the N-1 Compass, aﬁd
the K-A-56 Camera. WRAMA also was to install additional power
supply as Engineering specified. In the early stages of planning,
the WRAMA Engineering Division had stated that a S500VA, three-
phase inverter must be installed to furnish power For the N-1
Compass and that generators (300 AMP DC) would probably be
required because the systems to be installed at Robi:né AFB
plus the Martin Company's equipment mig-h’o require more DC
power than a standard HC-L47 aircraft could supply. 1hThe avail-
able records do not indicate what was actually done at Robinsg
about additional power producing equipment.

(Unclassified) The work at Robins was complicated by the
problem of space utilization within the aircraft. One effect of
this problem was that much of the Group "A" bracketry had to
be manufactured locai.;.y in order to fit the locations selected

for the black boxes. Also, to make room for the camera and

doppler systems, the oxygen and JATO systems were rendered
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inoperative by the removal of components; aﬂd the homing
antennas of the ARA-8 were removed because their location was
to be used for the antennas of Martin Company equipment. The
coaxial cables for these antennas were left intact, however,
for they would fit the new equipmen‘b.16

(Unclassified) Headquarters AFIC gave the authorization
+ for WRAMA to proceed with the Red Chief modification on 30
October ].963.17 This was a week late and reduced the time
available for planning and engineering, as the Directorate of
Maintenance pointed out sxubsequentl.;y.18 Nevertheless, engineering
and system-support-management personnel were optimistic about
meeting the completion date of 31 December set by Héadquarters
AFLC. In contrasf, personnel of the Airframe IM Division (WRNT)
were pessimistic. The minutes of a meetinglheld on 5 November
record these opposite attitudes as follows:l9

Comments: WRNT has a pessimistic attitude. They (as

a group) feel if the progrem slips they will be the fall

guys.‘WRNF/NE and NPCA are confident work can be completed

in flow schedule indicated.

(Unclassified) Two weeks later, the Directorate of
Maintenance gave warning that the target complétion date would

not be met. This prediction was based on the computaticn of

projected manhours divided by the number of personnel capable

- 23
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of working on the C.,7 aircraft at one time. Maintenance also
had other projects with & higher priority. The engineers
complained that the camera and doppler had not been received
and that they could not complete the installation drawings with-
out those componan‘c.:s.20 The camera and the doppler did not
arrive until 8 December.ZL There was also complaint about the
lack of Group "A" equipment, some items whic'h had been "known
requirements for thirty days" had not been delivered, and as
of 5 December none of the parts to be locally“manufactured had
been received.22 )

(Unclassified) The difficulties with Group "A" items
brings up the subject of the criticism énd defense oi: the
Technical Services Branch of the Airframe IM Division, which
had the assignment of determining "all Group "A" hardware
requirements including harnesses, structural brackets, and
common bits and pieces."z3 This assignment was interpreted to
include the research work of furnishing the identifications of
such items as plugs and connectors, work which NTSB contended
was a supply rather than a technical services type of function
‘and which NISB was not staffed to perform. NTSB thought the
assignment should have been made to the Cataloging Branch of

the Directorate of Materiel Management (NSC) or to the Quality
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Inspection Branch of the Directorate of Supply and Distribution
(SQTL). When the Technical Services Branch of the Aerospace
SSM Division (NFTA) wrote an exhortatory letter to all
components of the Directorate of Materiel Management urging
aggressive follow-up action to prevent further slippage of the
Red Chief Project, NISB answered that its actions had been
aggressive and positive and pointed to the fact that equipment
requirements had been hand-carried first and verified by letter

2l
immediately thereafter.

(Unclassified) The work in the WRAMA shops was completed
on 6 January, a week late, and the Red Chief aircraft departed
from Robins AFB on the following day.sthe Service Engineering
Division still had to complete theédrawings and that work
continued until 26 February 19611.2

(Unclassified) The final phase of the work in the WRAMA
shops seems to have been hurried. Headquarters AFLb, having a
contractuval commitment on delivery of theiaircraft to the
Martin Company, had insisted that the work be completed around
6 January 196k4. There was no time left for checking out some
of the equipment. The represgntative of the Special Air Warfare

_ Center complained that the APN-lLlL Uoppler was inoperative and

.that there was also a malfunction in the Camera or its controls.

- 25 -
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WRAMA offered to correct these problems by having the aircraft
return to Robins after the Martin Company had finished its

27 ' '
work.

(Unclassified) The SAWC representative, Captain Finan, also
: complained that there was no means by which the crew could cover
the camera glass or to clean the inside of the glass without
removing the camera. He explained that the aircraft would have
to operate from unpaved airstrips and that the glass would
become obstructed unless it could be coveréd and uncovered as

28
needed. The following quotation gives WRAMA's reply:
+oeCapt Finan was told that these requirements

illustrated very clearly some of the reasons why WRAMA

had expressed in WRNF-77388 (dated 1 Oct 1963) the need

for definitive work statements plus being allowed at

least 10 to 15 days engineering time prior to having to

start work upon the aircraft. That we were not made aware

of the conditions, etc., under which the aircraft would

operate and our time for installation was cut to less than

half of what had been required with no allowance for

engineering time and the camera glass was installed in

accordance with data furnished me,

(Unclassified) This complaint, however, was referred to
the Technical Services Branch with a suggestion that they
discuss with the Service Engineers the installation of a cover,re-
moveable in flight, for the camere glass and an arrangement

whereby the glass itself might be hinged to permit cleaning of
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the inside without removal of the camera.

(Unclaésified) The SAWCVrepresentative further complained
that there was no means of in-flight processing of film. He
was told that no mention of such a requirement had ever been:
expressed, that it would probably require engineering involving
structural portions ofAthe aircraft, and that acfion would have
to be directed by Headquarters AFLC.30

(Unclassified) No further information on any of Captain
Finan's complaints and their solution is to be found in the
Red Chief documents available at WRAMA. The aircraft was
scheduled to remain at the Martin Companyls plant until about
1 March and then return to Eglin AFB for a period of‘éystem
evaluation.31 |

(Unclagsified) In June 1961y, WRAMA received a request
from Eglin AFB to assist in the installation of a Doppler
Computer AN/ASN-7 on the Red Chief aircraft.VWRAMA first sent
an engineer to Eglin to plan the work and subsequently sent‘a
sheet metal worker and a radio installer. 1t was & protutype
installation, ana some incompatibilities between doppler and
computer haa to be solved. The.major end items were on hand

at Eglin, but WRAMA had to assemble a kit of cables, connectors,

and related hardwﬁre. The WRAMA shops had to manufacture gome

-27 -
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parts. The aircraft could not come to Robins because important
tests had been scheduled.32

(Unclassified) The Red Chief aircreft eventually went to
Southeast Asis and was flown on a number of missions there in
1965.33 That part of the Red Chief story, however, must be
obtained from the Special Air Warfare Center, to which the
airqraft was assigned. The aircraft's career came to an end
in the latter part of 1965 following a ground accident which
damaged the left wing, the engine nacelle, and part of the
center wing secti.on.311 The manhours required for }epair in the
"theatre" were considered excessive, and the operational
requirement for the aircraft and its special equipmeﬁt no
longer existed. The Red Chief aircraft, therefore, went to
reclamaticn. The special equipment was sent'to Eglin AFB, and
WRAMA prepared & list of other equipment to be saved.35

(Unclassified) The importance of Project Red Chief in the
development of the EC-L7 cannot be evaluated from the records
available. From the standpoint of WRAMA, however, the documents
on Red Chief illustrate very vividly the difficulties and

frustrations confronting technicians, engineers, and shops in

accomplishing a prototype modificeticn on a crash beasis.
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Chapter LV
The Operational Modifications

Establishment of Project Phyllis Ann

(Unclassified) Hawk Eyé had been merely an experimental
project, but the establishment of Project Phyllis Ann in 1966
gave the C-l7 an operational role, and an important one, in the
Southeast Asia conflicte

(Secret -N.F.) In December 1965, the situation with re-
spect to ARDF in Southeast Asia was as follows: (1) the Army
had a number of ARDF aircraft in operation and had scheduled
more bﬁt still could not provide all of the anticipated
coverage requirement; (2) the success of Project Hawk Eye had
demonsfrated the feasibility of the Air Force's ARDF‘eQuipment,
and the Commander of the 2nd Air Division was requesting addition-
‘al Hawk Eye aircraft. It was not until the middle of Yebruary
1966 that the Commander-in-Chief, Pacific, recommended to the

- Joint Chiefs of Staff the deployment of additional C-l7 air-
craft for ARDF missions,l bu£ in the meantime the Air Force
had pone ahead with preparations for the modification of the
aircraft, |

(Secret) The 2nd Air Division's requirement for additional
ARDF aircraft was expressed formally in SEACR 32-FY 66 QOR,

: 2
dated 1l January 1966, This SEAUR wasg forwarded through
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channels to WRAMA's Directorate of Materiel Manégement for
evaluation, reaching that directoréte about 31 January.B Three
days earlier, however, technical sérvices personnel of WRAMA's
SM division having responsibilities for the C-L7 aircraft had
receivad_notice by & telephone call from Headquarters USAF
that a conference on SEAOR 32 was to be held at Wright-Patterson
AFB on 1 February 1966, The importance and urgency of the
matters pending were indicated by an inquiry from the Head-
quarters USAF end of the line as to whether WRAMA could get a
contract within ten deys if given "say $100,000 in QRC funds.“h

(Unclassified) The WRAMA technicians immediately telephoned
Headquarters AFLC to report the inquiry about the cohtract.
In return they learned from Headquarters AFIC that they were
to attend the conference and that there were tentative plans
for a medification involving 35 C=47 aircréft and a full rénge
of avionics equipment. An AFLC message to WRAMA, dated 31
January, gave further details of the project. AFLC was to
manage it, but the Systems Command was to provide the engineer-
ing on new equipment.vaenty aircraft were to be "pulled from

storage, IRANed and modified," and 15 other aircraft were to
6

be "recruited from ZI users."

-0 -
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(Secret) The conference at Wright-Patierson AFB was.
attended by representatives of the Aeronautical Systems
Division, Headquarters AFLC, and WRAMA, and its purpose was
the preparation of a BPE (best preliminﬁry estimate) for
SEAOR 32. Three industrial contractors gave presentations at
this conference, and the proposal of Sanders Associates was
chosen as offering the moét promise of meeting the require-
ments of SEACR 32. In addition to ARDF equipment, the
modification required a long list of communications, navigaticn,
photographic, and other avionics equipment. Also, generators
and inverters had to be installed to furnish the electrical
power for this equipmen‘b.7 ‘

(Secret) Phyllis Ann was the first nickname assigned to
the program for accomplishing SEACR 32. WRAMA received notice

8
of this nickname in an AFLC message dated 10 February 1966.

As used in the documents, the term Project Phyllis Ann seems
to have been applied to the modification, deployment, and
operation of EC-L7 mircraft. For security reasons, the nickname

-9
was changed to Project Compass Dart in 1967, next to Project
10
Combat Cougar in 1968, and again in 1970 to Project Combat
11
Cross.
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Modification 1876

(Secret) On U rebrﬁary 1966, Headquarfers USAF requested
a formal cost and feasibility study.for SEAOR 32. Headquarters
AFLC assigned the number 1876 to this study and the resulting
modificatione. WRAMA had the task of preparing this study in
conjunction with the Aeronaupical Sjsfems Divisioh of AFSC. The
deadline for arrival of this study at Headquarters USAF was
first set at 14 February but later was chaﬁged to 1l March.lz

(Secret -N.F.) On 12 February 1966, the Air Force gave
a briefing on Project Hawk Eye and ARDF equipment to the Com-
mander-in-Chief, Pacific, who then recommended to the Joint
Chiefs of Staff that the Air Force deploy more C-L7 aircraft
with ARDF capability to Southeast.. Asia°13 On 17 February,
Headquarters USAF notified AFIC that Project Phyllis Ann had
been approved,.ul Also on 17 February, Headquarters USAF pub-
lished & modification requirement entitled "Installation of
Airborne Radio High Frequency Direction-Finding Equipm.ent,“ls
which was the official authorization for the.modification of
C-L7 aircraft in response to SEACR 32 and Project Phyllis Ann,

(Unclassified) The modification requirement number was

1526 (F5-1876/C-U47), but within the Air Force Logistics Com-

mand the "FS" or feasibility study number was considered the

-3 -
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modification number. Therefore, Modification 1876 was the term
that WRAMA's technicel services personnel used in referring to
the first EC~47 modification and under which documents relat-
ing to that modification were filed.16

(Seeret) Ths preparation of Phyllis Ann aircraft for de-
ployment was é jgint effort by AFLC and AFSC, with the forﬁer

17

acting as "overall project manager.” WRAMA, as the system

manager for the C-47 aircraft, did much of the detailed work

on AFIC's share of the prbject. The physical modification
work was divided into two stages. WRAMA.monitqred the first
stage in which the eircraft were IRANed and most of the equip-.
ment was installed, The second stage was the installation 6f

the ARDF and other special equipment by Sanders Associates

under the monitorship of AFSC, WRAMA personnel prepared the

cost estimates and the purchase requests, even for the Sanders
equipment; but AFSC personnel assisted in obtaining date for
thess documents, WRAMA's service engineers wwote specifice-
tions, but AFSC personnel handled the more difficult phases
of the engineering.ls

(Confidential) The modification of Cw47 sircraft in re-
sponse to SKAOR 32 was essentially thé ingtallation of equip=

ment,  The modification requirement document of 17 February
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1966 contained a list of equipment to be inst&lled, but this
list underwent many changes: additions, deletions, substitu-
tiohs, and postpenements. The list, with asterisks added to
mark items undergoing chaﬁge, vag as follcmzl9
P’ Sanders Associates Inc. ARD=/
#  APN-153 Doppier Navigation System
# ASN-25 Navigation Computer |
ASN-62 (C-12) Compass.
ARN-14 VOR
4RN-18 Glide Slope Indicator
BC~1333 Marker Beacon
ARN=-21 TACAN
Wilcox 807, UHF Receiver
¥  ARC-44 VHF=-FM Receiver
ARC=27 UHF Receiver
AIC-10A Interphone
HF 103 (618T3) SSB Receiver
ARA-25 Homing Adapter
ARN<7 ADF
# LORAN C/D UHF Secure Speeéh Encryption
* Mapping Camera |
# fluxiliary Camera, Graphflex with Polaroid Back

“Generators, 300 Amp and 2500VA Inverters
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(Secret) The cameras were soon dropped from the list, but

Red Eyebrow Lighting on the instrument panel and the RDR-100.
Weather Radér were added., These two items were on the revised

list in the amendment to M. R, 1526 (FS-1826/C-47) dated 20

‘April 1966, Thet modificetion requirement was not amended,

however, to include every added item, for Phyllis Ann aircraft
were equipped with driftmeters, periscopic sextants, auxiliery
fuel tanks, and typewriters, none of which are.listed in amend-
ments to M. R, 1526 (FS-1876/C-47). Another unlisted requirement,

though not in the nature of equipment, was camouflage paint-

ing.zo

(Secret) The equipment for Phyllis Apn sircraft was dis-
cussed at a confefence held at Robins AFB on 2 Ma;ch 1966,
One of the important décisions made at that conference was to
change the doppler and computer because the number of APN-153/
ASN=-25 sets aveilable was insufficient for Project FPhyllis Ann,
The choice for a substitute lay between the Bendix DRA-12/CPA-12/
and the Canadian Marconi Combany's APN-147/ASN-35, The Bendix
doppler/computer sets were available as off-the-shelf commer-
cial equipment that was not in ihe Alr Force inventory, in
contrast the Marconi Company's product was standard Air Force

equipment that was already in use on C-130, C-133, and C-14l
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aircraft, But some personnel of the Special Air Warfare Center
6bjected to the APN-147/4SN~35 on the grounds of maintainability
problems and lack of the high degree of adcuracy required for
Phyllis Ann missions. The representatives of Headquarters USAF
ﬁho vere present decided in favor of the Bendix equipment on
the basis of thé time schedule, The MgrﬁoniVCompany made anoe-
ther effort to have its equipment selected after the conference,
and some personnel of the Aeronsutical Systems Division testi-
fied that the APN-147/ASN-35 sets had the required accuracy.
The firal decision, however, was in favor of the Bendix DRA=12/
CPh-124 sets. r |

(Confidential) The equipment list for Project Fyllis
Ann included & redio recelver for use with the LORAN G and D
chain that the Army was establishing to provide accurates navi-
gation in Southeast Asia, The ARN78A, a Sperry product, was
the set chosen, This radic recelver gave a great deal of
trouble, In the first places, the ARN~784 was & new modification
that would not be available until the latter part of 1966; in
the second place, there was keen compstition among the many
projects for the modified sete when thoy became available; and
in thé‘third place, there were performance problems when the

gots came into use.22

—36—
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(Secret) Unmodified iRN-78 sets were provided for the
first two Phyllis Ann aircraft, but PACAF objected to the older
model, which could not be used with the LORAN chain iﬁ South~
east Asia, and so the remaining aircraft were fitted only with
fhe'wiring and connkctive equipﬁent, which was the same for the
ARN-78 and ARN~784, The lack of the radio receiver caused no
problem to deployed aircraft for the ground complex of the C
and D chain in Southeast Asia wes not scheduled to be completéd
until October 1966.23

(Confidential) Phyllis Ann had & priority precedence
rating of 1-6, which wes sufficiently high for this project

to receive a share of the ARN-784 production, the sets being

‘withdrawn from the HC-130 program, At a meeting held on 6

July 1966 at Wright-Patterson AFB, the C-130 System Progrem
Office agreed to discontinue use of the ARN-78 and ARN-784

on HC=-130 aircraft in order to supply'Phyllis Ann and other

high priority projects. FPhyllis Ann received delivery righté

to 18 sets of the ARN-78A and 42 sets of the ARN-78 which

vere already installed on HC-130 aircraft, The installed

sets were removed and shipped to the factory for modification.24
Later on Phyllis Ann had to give up six of its sets to Project
25

Stray Goose.
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(Unclassified) Part of the agreement under which the
C-130 requirements for ARN-78/78A were cancelled was that the
costs for technical data and for the development of test and
other ground equipment (AGE) be charged to.Pnyllis Ann and
the other recipient projects, Subsequently, Headgquarters USAF
inquired as to the reasons for a large increase in the cost pt
Project Fhyllis Ann, and WRAMA explained that the increase wss
due in part to the absorption of costs for the ARN-78/784 as
follows: $152,000 for technical data for 4GE; $140,000 for
technical data for the systems; and since th? quantity of
AGE items had decreased considerably, the contractor had in-
creased the cost for the remainder by 3625,000.2§

(Secret) Diversion through higher priofiﬁy precedence
was used to obtain other items on the Phyllié Ann equipment
list, specifically, Wilcox 807, ARN-21, ARC~44, HF-103, and
ARA-25, These elsctronic systems were available but had been
allocated to other programs. Headquartérs USAF issued the di-
version authorization upon submission by WRAMA of a list show~-
ing equipment required and aircraft from which diversion to
Fhyllis Ann could be affected.’

(Confidentisl) Another problem item on the Phyllis Ann
equipment 1ist was the ARC~4j radio. Its purpose was air-to-

ground communications, but itz use was greatly reduced by a
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change in the Army's communications system. The Army had been
using AN/PRC-9 and =10 FM radios but in 1966 was changing to
the AN/VRC-12 series, which had the advantage of a greater
frequency range. For its airborne radio, the Army was changing
to the ARC-54, & narrow~band radio that was compatible with the
VRC-12 systems, The ARC~44 was & wide-band system, and an air-
craft equipped with it would have difficulty communicating with
Army ground units., As a remedy for this air-to-ground communi-
cations problem, the 2 Alr Division issued Class V Mod SkACR 17
to equip its aircraft with 4RC=54 radios.28

(Confidential) But the demand for ARC-54's was great and
the lead time lengthy, so the Air Force selected as & substitute
the Magnavox FM-6224, a commercial off—the~she1f'product that
was compatible with the VRC-12 and other Army communicationé
systems, Actually, the FM-622A was an airborne version of the
VRC-12 and had been bullt to military specifications, Further-
more, the same cables, connectors, and mounts could be used for

=9 But the lead time for the

either the ARC-54 or the FWL622A.
FM=622A was long also, and this radio was needed for many air-
craft, Phyllis Ann wes high on the priority sequence list,

but installation was not made until 1967. The fhyllis Ann air-
craf't were equipped with ARC=44's until FM-622A's or ARC-54's
30 ’

became aveilable,
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(Secret) Another delay in installation of equipment cen-
tered around the ARC-27, This UHF radio had t6 be modified be-
fore the KY-8 "secure voice" equipment could be used with it,
The.KI-Svsets were available in 1966, but the kits for modify-
ing the ARC-27 were not, Installation tock place in 1967, on
some aircraft in connection with Modificatlion 2000 and on others
as a separate project. The KY-8 was an encryption device, man-
aged by the USAF Security Service,'by means of which sensitive
information could be relayed to the ground. It worked through
the FM-622A as well as through the modified ARC--Z'?.31

(Secret) The ARDF equipment which Sandeérs issociates had
at the time of the conference of 1 February 1966 did not meet
fully the Air Force's requirements for Project‘Phyllis Ann al-
though it was superior to the equipment offered by the other
two competing companies.32 But during the months of February
and March 1966, Sanders greatly improved its ARDF system,
Moreover, in Merch 1966, USAF decided that a second position
was4needed in Phyllis Ann aircraft to assure greater capabllity
for search and acquisition of target signals., The letters *X"
and "Y' yers uged to distinguish positions and ths consoles in
which the equipment was housed.33
(Secrst - N, F,) At the X position was the Sanders ARDF

equipment, Its purpose wus to locate radio transmitiers. The
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equipment was very sensitive and featured a complicated. process
which indicated the direction from which a signal was coming
regardless of the heading of the aircraft, Notable advantages
of the Sanders equipment over other ARDF systems were greater
speed in making "fixes" and avoidance of pointing the aircraft
in the direction of the signal.34

(Secret) Tﬁo Y position was also known as the “ecquisition®
" position, and as this designation suggests, one of its main func-
tions was the search for radio transmiesions. The equipment at
the Y position was not peculiar to the Sanders ARDF s&stem. Its
essentlal items were not standard Air Force equipment and were
termed "G" equipment because their stock numbers were prefixed
with that letter, The USAF Security Service managed "G® items,
WRAMA's only responsibility for it was procurement,, for Hegd=
quarters AFLC had arranged supply support, depot maintenance
and preparation of technical manuals for "G" equipment under
Project Big Safari. Some items of "G" equipment, but not all,
were listed in the smendment to MR, 1526 (FS-1876/C-47) dated
20 April 1966.35

(Secret) A more detailed sccount of the workings of the
Sanders ARDF system and associated equipment will not be made
in this brief narrastive, One of the supporting documents,

however, contains the text of a briefing on the equipment at

. SECRET
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the X and ¥ positions and also the equipment added in later modi-
36
fications. Also, the two CHECO Reports on the EC-Li7 Aircraft in

31
SEA - give excellent accounts of the electronics package.

(Secret) The middle of May was the original target date for-
- 38
deploying the first Phyllls Ann aircraft to Southeast Asia; but

the 2nd Air Division, which was the Air Force organization thet

would operate the aircraft, urged an earlier ddte, the pertinent
39 .

passage in its message on this subject reading as follows:

ese April first delivery of number one aircraft
extremely important, with late March arrival considered
of utmost advantage as demonstration of Air Force ability
to deliver promised product on time. Extreme measures not
only justified but necessary.

(Secret) In response to the 2nd Air Division's request,
Headquarters USAF made efforts to speed up the preparation of the
Phyllis Ann aircraft; and although 1 April was too early for a

target date, hopes were expressed that an aircraﬁt would be ready
0
for operations in the latter part of that month. To achieve an

April deployment, Headquarters USAF authorized strong measures in

a message to the major commands invelved, namely, AFLC, AFSE,
‘ 1

PACAF, and TAC. An excerpt from that message is as follows:

ees Present USAF commitment in SEA makes it imperative
that the first C-47 aircraft be deployed to PACAF during
April rather than mid May... This program is of the utmost
importance to USAF and required extraordinary actions by all
organizations and personnel concerned with the program to
meet the deployment dates

- L2 -
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(Becret) Recognizing that the Sanders subsystem was the "pacing

item" of the Phyllis Ann modification, Headquarters USAF requested
AFSC to have the contractor work "round the clock, 7 days a week"

if necessary to improve the deliv;ry schedule. Premium overtime

was authorized. AFLC was requested to consider the feasibilipy of
using two C-U7's for prototyping the modification, with the final
testing, calibration, and alignment of the first aircraft to be
completed after arriwal in Southeast Asia. On the second prototype

h2
aircraft, all testing would be completed before deployment.

(Secret) The deployment date for Phyllis Ann aircraft was !
discussed at the conference held at WRAMA on 2 March 1966. The

Sanders representatives pointed out that they could not accept the
aircraft at their plant until about 1 May because thé Group B com-
ponents of their equipment would not be evailable earlier. The B

Headquarters USAF representatives promised to take action to improve

the delivery schedule of equipment from the vendors to the Sanders

43
plan‘b.

(Unclassified) The portion of the modification work that
WRAMA managed was contracted to Air International Céfporation of
Miami, Florida. Sole source procurement was authorized; and as
this company was already engaged in the IRAN of C-L47 aircraft, its

selection was considered the best means of meeting the delivery

R

- L3 -
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schedule. The Phyllis Ann aircraft had to undergo IRAN before
the project equipment was installed, and a head start was gained
by selecting as the prototype aircraft two C-47's on which IRAN
work was already in progress,hh

(Unclassified) While the work on the prototype aircraft was
in progress, WRAMA had three persons on temporary duty at the con-
tractor's plant. One was an Equipment Specialist from the Technical
Services Branch, another was an Aeronautical Engineer, and the
third was an Electronics Engineer.hs

(Secret) After completion of the first phase of the modifi-
cation at Miami, the Phyllis Ann aircraft were inWn to Grenier
Field, New Hampshire, where the Sanders equipment was .installed.
The original target date for delivery of the first p}ototype air-
craft at Grenier Field was 31 March.,ll6 The date was later changed
to L April. The work schedule for this first aircraft at Grenier
was as follows: Completion of installation of equipment and ground
check by 16 April; completion of the flight check and of partial
calibration by 20 Aprily then removal of the ARDF equipment, after
which the aircraft would be ready for the ferry crew. The ARDF was
to be shipped to arrive concurrently with the aircraft in Southeast
Asia, where the calibration would be'completed.hT

(Secret - NF) Exact dates for the compietion of work and for

the departure of the aircraft are not available in the documents on

SECRET
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which this study is based; but apparently the schedule was not
quite met, yet nct missed too far. The first.modified aircraft
"deployed through the PACAF area" in early May 1.9661‘8 and arrived
at Tan Son Nhut on 1l May. ? This‘aircraft demonstrated the
effectiveness of its ARDF equipment on 6 June 1966 when it ac-
quired 19 fixes, a new record. The Hawk Eye aircraft had set the
previous record of 13 fixes in one day.so

(Secret) The first aircraft deployed to Southeast‘Asid by
the Pacific route; but the second one took the eastern route,
crossing the Atlantic by way of New Foundland and-the Azores.

The plan at that time was to use the Atlantic route for all of
the remaining Phyllis Ann aircraft. The 250-gallon euxiliary fuel
tank, which was part of the permanent equipment of the aircraft,
being intended for operaticnal use, provided sufficient additional
fuel for the longest overwater leg of the flight, A change of
plan in June, however, routed all of the remaining aircraft
across the Pacific via Alaska, Midway, Wake, Guam, and the Phi-
lippines.51 As adjustments to the aircraft for the Alaska-Pacific
route, de-icer boots for the propeller and a second 250~gallon
fuel tank were added to the equipment list. Thié second tank

was installed temporarily for the deployment fligﬁt; but to

make room for it, the Y console had to be moved and stored in

52
the back of the aircraft.

- U5 -
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(Unclassified) After the completion of the two prototype
aircraft, the work at Miami progressed steadily. One of the ex-
pediting measures was to allow the contractor t§ obtain needed
items by local purchase. The generators were obtained from second
hand sources; but they proved to be serviceable, and some were
still in use on the aircraft at the end of 1970. The work at
Miami was not merely the installation of equipment, but the
interfacing of that equipment, so that the many electronic sub-
gsystems didn't interface with each other¢53

(Secret) Calibration of the doppler and the C~12 compass
posed some difficulties. These were very important items of
equipment, because they were used together to determine the posi-
tion of the aircraft at the time a "fix" was being made. The C-12
was new in 1966; and having been designed for fast aircraft, it
had to be adjusted for use with the slow C-h?.SFAnother problem
was that to swing the compass to the high degree of accuracy
required, it was considered necessary‘for the aircraft to be in
the attitude of flight. In other words, the tail of the C-L7 had
to bé elevated to the position it would be in if the aircraft were
flying. At Air International's plant, this was done by raising
the tail of the aircraft on a 1ift truck. An inquiry was made as

to whether the right type of truck would be available at all beses

- L6 -
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in Southeast Asia where Phyllis Ann aircraft were to be located.
The problem was solved on discovery that tilting some parts of
the compass to a level position made unnecessary the elevation
of the tail of the zau'.rcrlalf‘t..SLL

(Secret -NF) In April 1966, the Joint Chiefs of Staff
authorized an increase from 35 to L7 in the number of C-L7 ARDF
aircraft that the Air Force was to operate in Southeast Asia.
Apparently, this increase of 12 aircraft was the result of a
roles-and-missions agreement between the Arﬁy and the Air Force.55
The Air Force also approved the modification of six additional
aircraft to the Phyllis Ann configuration, Jjustifying four of them
for training purposes and two as reserves for contingehcies that
might arise in areas other than Southeast Asia.56 The addition:
of these six aircraft raised the total for the Phyllis Ann fleet
to 53 aircraft; and by November 1966 all 53 had been allocated to
PACAF, although flying hours and manpower spaces were not authorized
for six that were considered “non-operating ac‘bive."57
(Secret) As originally planned, 20 of the Phyllis Ann aircraft

were to be obtained from storage, but aircraft from operating
units were preferred, and few if any of the Phyllis Ann aircraft

were actually taken out of storage. Some of the aircraft obtained

from operating units were about to be sent to stérage, for in 1966

- L7 -
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58 :
The Yawk Eye

the C-L7's were being phased out af meny bases.
aircraft was one of theose modified for Project Phyllis Aan. It

rendered valuable service in the spring of 1966, but the manhours
expended in mainfaining it were considered "exhorbitant." It was

delivered to the Air International facility at Miami around August

59
1966.

Deployment

(Secret) The modification and deployment of the Phyllis Ann
aircraft took considerably longer than scheduled at first. In
January 1966 when the plans were first being made, the completion
of 35 aircraft was expected in Augustoéo This was too gptimistic
a schedule. The TAC programming plan dated 15 April set 25 October
as the date for completion of the 35th Phyllis Ann aircraft.él
This schedule also was too optimistic. There were two obvious
teasons for ﬁhe delays that necessitated extensions of the time
schedule for the ﬁodification. One reason was the difficulty of
interfacing and calibfating so much new and complicated eguipment,
and the other.was the problem of obtaining items of equipment in
1966 when so many aircraft and electronic projects were in progress.

(Secret) The second prototype aircraft renched Tan Son Nhut
on 26 June 1966, but two of the doppler items had not been in-

62
stalled. A message dated 15 July reported that aircraft number

L8 -
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5 was having the final tests and should be ready for deployment
by the 18th of July. The me=zsage stated further that aircrafts
numbered 6,7, and 8 would be in the air by 15 August and "ready

63
for ferry" by 23 August. By 19 September, nine Phyllis Ann
aircngt had arrived at Tan Son Nhut and two more were on the
waY .
(Secret) A delay in the work at Grenier Field was explained
65

as follows:

The first five AN/ARD-18's were fabricated from pre=-
production drawings, installed and calibrated in a minimum
of time, and precluded through engineering and environmental
testing. Initial funding of the Sanders contract would
permit only a partial sub-contract procurement of "raw
‘material" enough for 5 systems. The 2nd increment of funds
allowed for the sub-contracting of parts for 35 systems. The
break in placement of sub-contract orders created an
interruption in parts-flow into Sanders. This in turn has
created a portion of the delay that is now necessary.
(Secret) Further details on the intricacies of obtaining

parts for Sanders' equipment is revealed in a message from

the Aeropautical Systems Division to Headquarters USAF, This
message was dated 19 September 1966; and at that time, Sanders
Associates had electrical parts for complete fabrication of
the ARD=18 through system number 20, but lack of connectors
would halt further completions until deliveries from Cannon

Electric. Another delaying item was the Franklin printer,

which was an essential part of the "X" console, as it provided

- L9 -
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print-outs of the data essential for locating signals. The
Franklin company was dependent on one of its vendors, Globe
Industries, for the motors that worked the printer. The
antiéipated chain.of delays ran as follows: further deliveries
of Globe motors was not expected until December, which in turn
would delay deliveries of Franklin printers until Januvary, which
would mean delay of completed ARD-18's until February. The
suggested remedy was for the Air Force to get the Department of

, 66
Commerce to expedite the delivery of Globe motors to Frankline.

(Secret) But in spite of the problems-described‘above,
Sanders Associates was expected to fabricate and test a total of
33 ARD-18 systems by the end of November 1966. Only 27-of these
gystems would be available for deploying airéraft, however, as
cne system was reguired for méintenance training, two systems for
testa, and three systems for spares support to air caft already
deplqyed.67

(Secret) The delivery of unusuable printed circuit cards
slowed down the fabrication of the "I" modules, but the
contractor protected himself against further diggiculties on
this score by having several sources of supplye.

(Secret) while difficulties in obtaining parts for Sanders'

equipment slowed the work at Grenier Field, the work at Miami
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procéeded at full pace once the prototyping was completed and
some calibration problems were solved. At first, the C-4L7's
were flown to Grenier immediately after Air International had
completed its phase of the modification; but by the latter part
of July, the storage of aircraft awaiting installaﬁion of
Sanders' equipment was becoming a problem at Grenier. One cause
fop concern was security protection.69In October, érrangements
were made with MOAMA for flyable storage at Brookley AFB of from
20 to 25 aircraft awaiting the second phase of the mo@ification¢7o

(Secret) The deployment schedule called for 36 Phyllis Ann
aircraft to be in Scutheast Asia By the end of November 1966;
- but as that date approached, the 7th Air Force and Headﬁuarters
PACAF expressed great concern because the deployment count was
only 17 aircraft in place and five more on the way.:Faiiure in
the deployment schedule meant a failure of the Air Force to meet
its commitment in the data collection program. With the establishment
of Project Phyllis Ann, the Air Fofce had agreed to accomplish a |
certain number of data collection hours; and although the assigned
aircraft were overflying their schedule, they could not meet the
number of data collection hours required of the Air Force.71

(Secret) Completion of modifications by Sanders Associates

speeded up in December, and a total of 30 aircraft had been

-0l -
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calibrated and delivered to the ferrying crews by the end of
1966.72 Status statistics for 31 January 1967 were as follows:73

29 aircraft in theatre
8 aircraft enroute -
8 aircraft scheduled for deployment in February and March
2 aircraft scheduled for tests
6 aircraft (Q modification) to be deployed after 1
July 1967.

(Secret) As the Air ¥orce was committed to have 47 aircraft
in the theatre by the end of February, the schedule shown above
indicated a slippage.7h But this slippege was on paper, as
production was ahead of the training program and crews were not
available to operate L7 aircraft. The six aircraft scheduled
for deployment in July or August werse having Modification- 2027
in addition to Modification 1876. Deploying these aircréft in
March and installing the equipment Modification 2027 in the
field ﬁas considered but not adopted.76

(Unclassified) The Technical Services personnel who had an
important share of WRAMA's responsibilities for Project Phyllis
Ann considered the modification phase of that project a great
success. In slightly over a year after the project was officially
authorized, Sanders Associates had developed a new system; and

in spite of the problems of obtaining prototyping,. interfacing,

and calibrating an extensive electronics package, L7 aircraft

- 52 -
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had been modified and deployed. Within a year and a half, all
53 aircraft had been deployed. Six of these also had Modification
2027 and a number of others had the Group "A" equipment for

17
Modification 2000.

Redegignation of the Aircraft

(Unclassified) In June 1966, the designation of C-L7 used
on Project Phyllis Ann was changed. The C-l7A's became RC-LN's
and the C-47D's became RC-h?P's.78

(Unclassified) A second redesignatiqn was made in May 1967,
with EC.47N and EC-L7P replacing RC-L7N and RC-47P, reépectively.
The reason for this change seems to have been the ‘avoida'nce of
confusing71;hyllis Ann aircraft with photographic types of

aircraft.

Redesignation of Sanders' Equipment

(Secret) The direction finding system that Sanders
Associates developed for Project Phyllis Ann was first called
the ARD-18; but in August 1967, the nomenclature became AN/ALR-3l
Receiving Set, Countermeasures. The computerized version of the
ARD-18 that was an essential part of Modification 2042 was
‘designatad AN/AIR-BS.BO The reason for the change seems to have
been the protection of the mission of EC-L7 aircraft, as ALR was

81
less revealing than ARD,
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(Secret) In connection with this change of nomenclature,
the AN/AIR-3L/35 equipment was transferred from FSC 5826,
Airborne Radio Navigation Equipment, to FSC 5895; the class which
inclﬁded Electronic Countermeasure Equipment. This.change caused
a transfer in item management, for although WRAMA‘had M
responsibilities for both classes, the classes were in separate
divisions, FSC 5826 being under the Airborne Radio and Radio
Navigation IM Division and FSC 5895 being under the Airborne

82
Radar and Electronics Warfare Division.

*
Other Major Modifications

(Unclassified) In addition to Modification 1676, there were
five other major medifications to the Sanders' equipment on
EC-47 aircraft. The numbers and dates of the modification

83

requirements were as follows:
M.R. Nr. 1690 (FS-2000/C-L7), 27 Sep 66

M.R. Nr, 1719 (FS-2027/RC-L7), 15 Dec 66

#* The author had planned to cover these modifications in
the same way that he hud covered Hawkeye, Red Chief, and
Modification 1876; but he had time for only this very brief
coverage before his retirement at the end of May 1971.

-5l -
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M.R. Nr. 1792 (FS-2042/RC-LT7), 27 Apr 67
M.R. Nr, 1816 (F5-2139/EC-L7), 29 Jun 67“
M.R. Nr. 1938 (FS-2235/EC-47), 16 Apr 68
Since the usage within the Air Force Logistics Command was to
identify modification by the feasibility study number, WRAMA
personnel used the numbers 2000, 2027, 2042, 2139, and 2235 for
these modificationse. |
(Secret) Modification 2000 added additional positions and.
consoles known by the letter "Z" to some of the original 53
EC-47 aircraft. The "2" squipment was for "search" purposes and
wag very similar to "Y' equipment. Medification 2000 applied to
30 of the origidal Phyllis Ann aircraft. On each of thgsé 30
aireraft, the wiring and other Group "A" equipment for two "Z"
consoles wag installed, in some cases before ahd in other cases
after deployment. Only about 2L "Z" consoles were procured, so
that only 12 aircraft could operate with the "Z" capability
at one time; but the "2" consqles could be moved from one
aircraft to another.as needed. |
(Secret) Modification 2027 applied to only six of the
original 53 Phyllis Ann aircraft. It added a "Q" or jamhing
capability. This "Q" equipment was installed on the last six
aircraft to deploy. These aircraft were not permitted to use

the jamming function, however, but they were used as "Z" aircraft.
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(Secret) Modification 2042 updated and computerized the
ALR-3lL, greatly speeding up the work thereby. The updated
equipment was designated ALR-35. This modification applied to
. 15 of the aircraft that already had Modification 2000. The "X
consoles were shipped to the'Sanders plant, modified, and then
returned to Vietnam. To provide the power required for the
additional equipment, R-2600-h engines we£e installed in place
of the R-1800 engines previously used. As R-2000-l engines were
not available from Air Force supply, used engines from commercial
sources were procured and overhauled for Modification 2042,

(Secret) Modification 2139 added first an increment -of 11
aircraft to the EC-47 fleet and later a follow-on increm;nt of
five more aircraft, bringing to 69 the total number of aircraft
modified to EC-7 configurations. Equipment-wise, Modification
2139 combined Modificetions 1876, 2000, and 2042,

(Secret) Modification 2235 applied to 10 of the aircraft
that had Modification 2139. It was an Air Force move in the
game of electronics hide-and-seek that went on in Scutheast Asia,
To avold detection, the enemy were using higher frequencies than
those the AIR-3l; and AIR-35 could receive. The Alir Force countered
with the ALR-38 which could detect radio transmission in much

higher frequencies. The updating was made in two stages, As an
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interim measure, there was a "mini-mod" that provided a moderate
increase in frequency to the equipment on three of £he aircraft.
The ALR-38 with a much higher frequency range was later installed
on these three aircraft and seven otherse.
(Secret) An Electronics Operational Simulator for use in
training personnel to operate Sanders equipment was proposed in

1968, but it was not adopted.

Attrition

(Secret-NF) A total of 10 EC-L7 airérafﬁ had been éttritted
as of Yebruary 1971. In some cases ﬁhe loss was due to hostile
action, either while the aircraft was in flight or from.focket
attack while on the grcund.85 In other cases loss was due to

crashes. One aircraft was lost in Alaska during deployment. The

serial numbers of the attritted aircraft were as follows:

L5-1133 13-09201

L2-2l30k L3-48959

hh-77016 Li3-h8L0o2

43-49679 . 43-h9100 x

U3-L95L7 h3-15133 -
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