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I. INTRODUCT ION.

This report describes the activities and developments concerning Phase II

of the Electromagnetic Radiation System (EMRS) Program during the period of
- 1 July 1978 through 30 September 1978. The purpose of Phase II of the EMRS

— program is to develop the hardware to demonstrate the feasibility of the theo

retical design considered in Phase I.
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II. STATUS OF EMRS EQUIPMENT.

All major equipment comprising the EMRS demonstration system has been re-

ce ived, wi th the exception of the following :

1. Tunable bandpass filters:

The tunable bandpass flIters, for the 30 MHz to 60 MHz, I GHz t~ 2.1 GHz,

2.1 GHz to 1. GHz, and 12.1. GHz to 18 GHz frequency ranges, are on order. The

most recen t est ima te of del ivery is Januar y 1979.

2. Logimetrlcs A200U amplifier for 12.1. GHz to 18 GHz range:

This amplifier was returned to the manufacturer for repair. It is expected

that the repaired item will be returned to AEL during October 1978.

r.
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III. PROGRESS DUR I NG REPORT PERIOD

During this period, al l of the EMRS equipment , which had been received, was

thoroughly checked to make cer tain that it comp lied wi th manufac turers ’ specif I—

cations . This checkout included measurement of spur ious and harmonic emission,

where applicable . The equipment met applicable requirements.

The EMRS system was then assembled. All cable harnesses were made up and

completely checked out. Modifications were made to the signal entrance panel on

the shielded enclosure in wh ich the EMRS radiating elements were to be installed.

These modifications consisted of installi ng waveguide and coaxial feedthrough

connectors to accomodate waveguide and coaxial lines between the EMRS radiating

elements and other equ i pment inside the enclosure, and signal generation and

mon i toring equipment outside the enclosure. The ent i re assembled system was then

checked for compatibility and performance. Results ind i cated that the assembly

techniques were correct.

An extensive checkout of the entire EMRS system, includ i ng radiating and

moni tor i ng elemen ts, was then performed to determine compatibility between the

electronic equipment and the radiating elements. Results were satisfactory.

Tests were then performed, i n accordance with the EMRS Tes t Plan dated

Jul y 1978, on the 30 MHz - 60 MHz portion of the EMRS system. Resul ts are sum-

marized in Table I. Some of the tests were witnessed by a representative of U.S.

Army CORADCOM, during a visit to AEL on 29 September 1978.

Tabl e I shows that the 30 MHz - 60 MHz EMRS demonstration system met all

requ i rements specified in the test plan for the following tests: Frequency

Accuracy, Externa l FM, Externa l AM, Hi gh—Level (200 volts per meter) Radiated

Output and Level Var i at ion, Non—Radiated Output and Level Variation . It did not

meet all requirements for External Pul se Modulation and Low—Level (1 millivo lt

per meter) Radiated Output and Leve l Variation. Tests for Scan Rate and Si gnal
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Puri ty were not performed because they require the tunable filters mentioned in

-j Sec t ion II.

Work is in progress to improve performance of the AEL ’bullt pu l se modula-

t ion c i rcuit, and to determine performance limitations i nherent in the design.

The goal of this work is to meet the externa l pulse modulation requ i rements out-

lined in the test plan. These design goals are as follows:

Rise Time and Fall Time: 50 nanoseconds each

Pulse Widths : 50 nanoseconds to 50 milliseconds

Repetit ion Rates: 100 Hz to 10 MHz

Work is also in progress to increase the dynamic range of the EMRS system

from the present 50 dB (below 200 volts per meter) to the design goal of 106 dB

(down to a minimum of 1 millivolt per meter), where practica l from a cost—effec-

tiveness standpoint. The present approach, as discussed wi th the CORADCOM repre-

sentative, is to utilize laboratory amplifiers available at AEL to increase the

level of the sampled radiated signal to the amplitude required to perform the

leveling function of the EMRS system.

During this period, preliminary testing of the I GHz to 2.1 GHz portion of

the EMRS demonstration system to test plan requ i rements was also performed. The

prel iminary results were similar to those obta i ned with the 30 MHz to 60 MHz

demonstration system.

Ii
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IV . FUTURE PLANS.

During the next reporting period, the following activities are anticipated :

1. Receipt of repaired amplifier for 12.1. to 18 GHz range.

2. Performance of EMI tests, in accordance with the EMRS Test Plan dated July

1978, on 1—2 .1 GHz, 2.l— ~. GHz and 12.4—18 GHz demonstration systems, to the

degree poss ib le wi thout the tunable bandpass f i l ters ment ioned in Sec tion II.

3. Completion of design and assembly work on the pulse modula t ion circuit, and

tests to determine its characteristics and capabilities .

4. Completion of experimenta l work to increase the dynamic range of the EMRS

system, using existing laboratory amplifiers available at AEL.
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TABLE I

SUMMARY OF EMRS TEST RESULTS, 30—60 MHZ FREQUENCY BAND

TEST PLAN TEST DESCRIPT ION STATUS AND RESULTS
PAM.

5.1.2 Frequency Accuracy Meets requ i rements.

5.1.3 Scan Rate Awaiti ng filter delivery.

5.1.4 Modula tion:

External FM Meets requ i rements.

Externa l AM Meets requirements.

External Pulse Requ i res further work.

5.1.5 Radiated Output and Level
Var ia t ion :

Low (1 mV/M) Requires further work.

High (200 VIM) Meets requirements.

5.1.6 Non—Radiated Output and Meets requirements.
Level Variation

5.1.7 Signa l Purity Awaiting filter del ivery.
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