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I. INTRODUCTION 

This report summarizes the work performed by Lincoln Laboratory, 
Massachusetts Institute of T echnology, under Western Electric Company Sub

contract X-Zl 3 during the period January 1954 through May 1954. Work car

ried out during the period 8 December 195Z through 31 December 1953 was the 
subject of a progress report issued in April 1954. 

Pursuant to discussions among r epresentatives of Western Electric 
Company, Bell Telephone Laboratories and Lincoln J...aboratory at a meeting 

held in December 1953, the program of the Lincoln Laboratory for the support ,. 

of Project CORRODE, under Subcontract X-213, was adjusted at the beginning 
of l 054 to include the followir,g three continuing tasks: 

(a) Further development of automatic-alarm units for appli
cation to ground-based search radars. 

(b) Further development of Fluttar. 

(c) Further development of techniques and facilities for tropo-
spheric radio-wave propagation. . 

Accordingly, the scope of this progress report is limited to these three tasks, 

although the Laboratory is continuing to work on certain other tasks r elating 

to distant early warning which formerly were included in Subcontract X-213, 

and which were described in the aforementioned April 1954 report. 

basis. 
In the future, progress reports will be scheduled on a monthly 

II . DEVELOPMENT OF GROUND-BASED 

AUTOMATIC-ALERTING RADAR 

A. AUTOMATIC-ALERTING RADAR X-1 (X-1 SYSTEM) 

As a result of experience in the operation of the X-1 System at 

the Project CORRODE sites, certain steps have been taken to improve the 
maintenance and reliability of the System as follows: 

( 1) A possible replacement magnetron for the 5J26 incor
porating a "getter" has been developed by Raytheon Manufacturing 
Company and is under evaluation; 
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1
1 NOTICE: THIS DOCUMENT CONTAINS INFOR~TION AFFECTING THE 

NATIONAL DEFENSE. OF THE UNITED ST ATES WITHIN THE MEANING 

OF THE ESPIONAGE LAWS, TITLE 18, U.S.C., SECTIONS 793 and 794. 

THE TRANSMISSION OR THE REVELATION OF rrs CONTENTS IN 

ANY MANNER TO AN UNAtrrHORIZED PERSON IS PROHIBIT~D BY LAW~--

L - - . - -- - - - --~ - - - - ·- - -- - -·- - --- ~-:-_·___._ __ 



L . 

- _..........._ __ ....;.._.... ~--·.~----.... ----" ... ... 

SECRET 

(2) A modification to the AN/TPS-lD modulator has been made 
consisting of the removal of one thyratron and the current-balancing 
transformer; 

(3) A new cooling fan arrangement has been designed for the 
transmitter-modulator unit. 

The last two modifications are being incorporated as field changes in the · 

Project CORRODE radars. J. W. Meyer (Group 37) spent two weeks at .the 

Arctic CORRODE sites in March 1954 to observe and assist site personnel in 

the operation of the X-1 Systems.1 * 

B. AUTOMATIC-ALERTING RADAR X-3 (X-3 SYSTEM INTENDED) 

The X-3 System, an improved automatic-alerting radar intended to 

replace the lash-up X-1 System, comprises a modified AN/TPS-lD radar (the 

same as in the X-1 System). the 25- x 14-foot csc2 antenna built for the 

AN/.FPS-8 radar, and the Radalarm X-3. Characteristics of the Radalarm X-3 

and vertical-coverage diagrams showing the relative performance of the X-1 

and X-3 Systems were included in the preceding progress report. A more 

c omplete description of the X-3 System is given in a Group 31 report.2 

The Raytheon Manufacturing Company, under subcontract to 

Lincoln Laboratory, has delivered to Lincoln Laboratory two production pro

totype models of the X-3 System. In April, the first model. was installed on 

the roof of Building C of the Laboratory. The Western Electric Company 

plans to install the second X-3 System at Domestic Main Station (DMS) in the 

vicinity of Streator. Illinois. 

The antenna of the Laboratory's X-3 System is housed in a 31 - foot 

fiberglass radome built according to a design by Mr. R. Buckminster Fuller. 

A photograph of the Fulle r radome is shown in Fig. 11-1. The radome is non

pressurized and is considerably less expensive than the pressurized radomes 

currently in use . The one-way transmission loss at L-band of a sample of the 

radome material measured less than 0.2 db. 

Flight testing of the X-3 System installed at the Laboratory is 

scheduled to begin the first week in June. 

*Please refer to numbered References at the end of the report . 
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Thule, Greenland, and the other at the site on Northeast Cape, St. Lawrence 

Island, Alaska. These sites were selected because their operating problems 

and traffic densities seemed to be representative of the type of sites that 

c ould derive optimum benefit from automatic-alerting devices. 

A problem encountered at the Thule site was interference from 

AN/ TPS- lD radars used by nearby Army antiaircraft forces. An Interference 

Blanking Unit is being developed to overcome this problem, or for use wherever 

L-band radars are so sited as to cause mutual interference. 

At the request of the Lincoln Laboratory, Bendix Radio is building 

four additional Radalarm X-5 units, following the Laboratory's desi gn. One 

unit has been delivered. Development of improved automatic-alarm circuitry 

for the AN/FPS-3 is continuing in the Laboratory. 

Ill. DEVELOPMENT OF FLUTTAR 

During the period covered by this report, the work on Fluttar has 

been concentrated on two projects: 

(a) The further refinement of specifications for the prototype 
50-mile baseline system being developed by Motorola, Inc., 

(b) The development and construction of suitable equipment 
for use by the Laboratory in verifying calculated performance of a 
50-mile baseline system as regards detection, coverage and sense, 
and in testing alarm circuitry. 

The basic specifications for the prototype 50-mile baseline system 

were given in the preceding progress report . Motorola, Inc., contractor for 

the system, has b locked out the system design and is currently investigating 

breadboard models of the receiver and transmitter exciter. The 1 - kw klystron 

amplifier is to be supplied by Eitel-McCullog'h, Inc. 

Early in May, the Linc oln Laboratory 50-mile Fluttar system was 

. installed on an overwater path from North Truro (traosmitter) to Magnolia 

(receiver) . This system consists of an RCA (Canada) 50-watt transmitter 

driving a push-pull power amplifier (using 2 Eimac Type 4Xl50G tetrodes); 

a modified RCA (Canada) receiver with an REL preamplifier, a new Lincoln 

Laboratory alarm and presentation unit, and RCA (Canada) antennas . 
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Possible advantages of circularly polarized antennas are being 

investigated. On the basis of preliminary results, it appears that with circular

polarization fading due to aircraft reflections will be less serious. Crossed 

dipole feeds are being installed in the ZS-foot diameter antennas. These are 

arranged to provide horizontally, vertically, or circularly polarized signals. 

V . RECOMMENDATIONS FOR 1955 DISTANT 

EARLY - WARNING INSTALLATION 

A memorandum4 was prepared summarizing suggestions of the 

Lincoln Laboratory with respect to detection and communication facilities and 

other details of a land-based distant early-warning line which could be installed 

in 1955. 
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Fig . IV-5 . 28-Foot Diameter Parabolotdal Antennas Installed at 
Signal Corps Engineering Laboratories at Fort Mot.mouth, New J.,..y. 
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