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EXPERINENT STATIOY ——

225 North Avenue, Northwest - Atlanta, Georgia 30332
-~ 26 September 1969
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Department of the Air Force » ; ¥ <5]Q7]
Headquarters, Armament Development Test Center (ADTC) o
Eglin Air Force Base, Florida 32542 - o
- Ieart
Attention: ADTC Physical Sciences Branch (ADTVE-53) T

Reference: Contract F08635-69-C-0202

Sub ject: Monthly Technical Status Report No. 3
Covering the Period from 23 August to 22 September 1969

Gentlemen:

A progress summary for the referenced contract for the period 23 August
to 22 September 1969 is contained herein.

Work during this period has continued on the design and construction of
components for the breadboard feed arrangement.

Three feed horns have been tested in the laboratory, and two have been
approved for further testing with the antenna. A computer program for feed
path evaluationhas been written and this study is underway.

Mr. R. M. Goodman, Jr., and Mr. G. W. Ewell visited Eglin AFB on
September 11 in regard to the program.

Also during this period a plaster lower dish was made. A high degree
of accuracy was obtained, and it is believed that this plaster dish will be
adequate for breadboard testing.

On 9 September a request was received from Mr. Frank Kabase, Chief of
the Engineering Division, ADTC, for the calculation of certain lens co-
ordinates. This work is in process and is being expedited. It is anti-
cipated that delivery of these coordinates will be made to ADIVE-53
during the first week of October. :












GEORGEA INSTITUTTE OX WECH NOLOGY
EXPERIMENT STATIHIN=—

225 North Avenue, Northwest - Atlanta, Georgia 30332

26 November 1969

Department of the Air Force
Headquarters, Armament Development Test Center (ADTC)
Eglin Air Force Base, Florida 32542 ) /

Attention: ADTC’Physical Sciences Branch (ADTVE-53) 11;j14~‘
Reference: Contract F08635-69-C-0202

Sub ject: Monthly Technical Status Report No. 5
Covering the Period from 23 October to 22 November 1969

Gentlemen:

A progress summary for the referenced contract for the period 23 October
to 22 November is contained herein.

During this period tests with the breadboard antenna to determine the
optimum feed arc along which a pyramidal horn could be moved to obtain the
desired scan characteristics were completed., Scan linearity for the selected
feed path arc is considered excellent. Also the 3 dB beamwidth remained
reasonably constant at about 1.5° over the scan sector. Test results indicated
that the present antenna/feed combination is well within design requirements.
The liklihood of obtaining simular results from a group of sectoral horns
stacked along the same feed arc appears favorable.

During this period a purchase order was placed for an aluminum re-
flector and back-up structure with Ainslie Corporation of Braintree, Mass-
achusetts,

Fabrication of the multiple channel breadboard scanner has not been
completed and tests, of course, have not yet been made using this feed
arrangement. It is expected that these tests will get underway during the
following period.

Respectfully submitted:

L. A. Stapleton /
Associate Project Director
Approved:

R. M. Goodman, Jr. _#
Head, Sensor Systems Branch
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23 December 1969

Department of the Air Force

Headquarters, Armament Development Test Center (ADTC) ' fg&;, N :
Eglin Air Force Base, Florida 32542 o - ig;;’,
Attention: ADTC Physical Sciences Branch (ADTVE-53) ib.; “ 7

Reference: Contract F08635-69-C-0202

Subject: Monthly Technical Status Report 4;?”;?3
Covering the Period from 23 November 1969 to 22 December 1969

Gentlemen:

A progress summary for the referenced contract for the period 23 November
to 22 December is contained herein.

During this period the multipath channel breadboard scanner was completed
and a mounting and positioning structure was designed and partially completed.

In addition, further breadboard work was done on the scanner drive
mechanism with test work pointed toward achieving acceleration and deceleration
rates to within the rating of encoder components.

Laboratory tests of the multiple channel breadboard scanner were completed
with good path length agreement and satisfactory performance when coupled
as a partial scanner.

Range tests of the multiple channel scanner are expected to be underway
during the next period.

Respectfully submitted:

L. A. Stapleton ~
Associate Project Director
Approved:

R. M. Goodman, Jr. TV &~
Head, Sensor Systems Branch
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29 January 1970

AT
Department of the Air Force TR

! ek u
Headquarters, Armament Development Test Center (ADTC) i fVG Vi,

Eglin Air Force Base, Florida 32542

Attention: ADTC Physical Sciences Branch (ADTVE-53)

Reference: Contract F08635-69-C-0202

Sub ject: Monthly Technical Status Report No. 7
Covering the Period from 23 December 1969 to 22 January 1970

Gentlemen:

A progress summary for the referenced contract is contained herein for
the period 23 December 1969 to 22 January 1970.

During this period laboratory tests of the multiple channel scanner have
been made and preliminary range tests of the multiple channel scanner with
the breadboard antenna have been made. Additional tests are underway to
confirm predicted performance and good results are expected.

Mr. R. M. Goodman, Jr., visited Ainslie Corporation of Braintree,
Massachusetts on 16 January during this period with regard to fabrication
of the lower dish. This work is progressing satisfactorily and should be
completed during the next report period.

Further work was done on the breadboard drive mechanism and the present
approach seems to have good possibilities.

It is expected that work in the next period will consist of range tests
of the breadboard scanner, further development of the drive mechanism con-
cept and investigations of stress, deflection and vibration aspects of the
boom.

Respectfullv submitted:

L. A. Stapleton /

Associate Project Director

Anproved: T

4

R. M. Goodman, Jr. p
Head, Sensor Systems Branch
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10 March 1970

Department of the Air Force
Headquarters, Armament Development Test Center (ADTC)
Eglin Air Force Base, Florida 3254

Attention: ADTC Physical Sciences Branch (ADTVE-53)

Sub ject: Monthly Technical Status Report No. 8
Covering the Period from 23 January to 22 February 1970

Gentlemen:

A progress summary for the referenced contract for the period 23 January
1970 to 22 February is contained herein.

During this period further range tests of the breadboard multiple channel
scanner and antenna were made. Results indicate the scanner-reflector
combination performance conforms to design goals for beam width, sidelobes
and scan reflector.

Drive mechanism components have been determined and final design of
the assembly of these elements is underway. Acceleration and deceleration
values are within the required ranges.

Delivery of the lower dish from Ainslie is now expected during the month
of March. A shortage of special rivets caused a minor delay in the assembly
of the antenna components. A satisfactory substitute rivet was used.

Work during the next period is expected to consist of additional range
tests to determine the effect of organ-pipe scanning on scan linearity and
further design work on the scanner, and scanner housing. Included will be
completion of the boom design with respect to strength, deflection, and
resonant frequency of vibration. Compatability of vibration period and
pedestal servo characteristics will be assured. Also design work on the
structure to adapt the dish and boom to the Eglin supplied pedestal will be
in progress.

PrornarntFiilla cobhmittad.

‘L. A. Stapleton ./
Annravad - an Associate Project Director

ES Y Lliae \JVVUAAAHLL) L¥ B )
Head, Sensor System§/ﬁranch
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30 April 1970

Department of the Air Force

Headquarters, Armament Development Test Center (ADTC) fjﬁﬁw, _

Eglin Air Force Base, Florida 32542 S e,
Attention: ADTC Physical Sciences Branch (ADTVE-53) : Vg,
Sub ject: Monthly Technical Status Report No. 10 b _ 7

Covering the Period from 23 March to 22 April 1970 ;:?i;?%t}f
Gentlemen:

This is a progress summary for the referenced contract for the period
23 March to 22 April 1970.

Work has continued during this period on the fabrication of waveguide
components for the organ pipe scanner. Also during this period an N/C
milling machine was installed at Georgia Tech and programs for machining
organ pipe waveguide channels have been checked out.

Design work on the organ pipe and indexing mechanism has been
emphasized during this period and work has also been underway on the design
features of the boom, scanner housing and attachments.

Negotiations for a satisfactory rotary joint design from mechanical
and electrical performance standpoints have been concluded, and an order
has been placed with Microwave Development Laboratories. Efforts are being
made to expedite delivery.

On 16 April Mr. R M. Goodman, Jr., visited Ainslie Corporation in
connection with the project. Also, Mr. Don Brown of Eglin AFB visited
Georgia Tech on 21 April in regard to the project.

Scan linearity tests were performed on a multiple channel organ pipe
scanner during this period. The results indicate that no fluctuations in
main beam scanning occur as the organ pipe horn moves across adjacent wave-
guide divisions in the scanner,



Monthly Technical Status Report No. 10
Period 23 March to 22 April 1970
Page 2

During the next period emphasis will be placed on concluding phases
of the detail design work and an increased effort on component fabrication
will be made.

Respectfully submitted:

L4

L. A. Stapleton
Associate Project Director

. Approved:

R. M. Goodman, Jr.é;/
Head, Sensor Systems Branch
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Depa rtment of the Air Force .
Headquarters, Armament Developmert Test Center (ADIC) N ‘”‘!f
Eglin Air Force Base, Florida 32542 S A g;’i/»

Attention: ADTC Physical Sciences Branch (ADTVE-53)

Sub ject: Monthly Technical Status Report No., 11
Covering the Period from 23 April to 22 May 1970

Gentlemen:

This is a progress summary for the referenced contract for the period
from 23 April to 22 May 1970.

Work has continued during this period on detail design of scanner, boom,
support structures and drive and indexing system.

_ -Fabrication is underway on scanner components. Waveguide channel plates
have been machined on the N/C milling machine and are ready for assembly.

An extension of the contract from 22 May to 22 August with no increase in
cost has been requested. Work is proceeding on this basis.

Work in the following period will be a continuation of the present effort
on design and shop fabrication.

Reanartfnllyvy snhmitted:

L. A, Stapleton
Associate Project Director

Approved: ~

R. M. Goodman, Jr. /
Head, Sensor Systems -Branch
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23 June 1970

Department of the Air Force
Headquarters, Armament Development Test Center (ADTC)
Eglin Air Force Base, Florida 32542

Attention: ADTC Physical Sciences Branch (ADTVE-53) A
Reference: Contract F08635-69-C-0202 3};, o
b -
~ F e
Subject: Monthly Contract Technical Status Report No. 12 Oy

Covering the period from 23 May to 22 June 1970
Gentlemen:

This is the twelfth monthly progress summary under the subject contract
and covers the period 23 May to 22 June 1970.

Electroforming and machining of horn feeds have continued throughout
this reporting period. Preliminary electrical matching of the individual
horns is performed as they become available. By using a swept-frequency
matching technique, excellent broad-band matches for single horns have been
achieved.

Interfacing and assembly of the scanner body and waveguide channels
have also been completed. Electrical length measurements (without feed horns)
are in progress on the scanner-waveguide subassembly. Results at one frequency
indicate good agreement with design tolerances.

Final design of the drive system has been completed; however, electrical
and mechanical endurance tests of the indexing and drive mechanism breadboard
model continue. Fabrication and assembly of the operational drive and indexing
mechanism are now underway and will continue concurrent with endurance testing
of the breadboard model.

Mr. R. M. Goodman, Jr. of Georgia Tech visited Ainslie Corporation on
11 and 12 June for technical discussions relating to work on this contract.

During the forthcoming reporting period, continuing emphasis will be
placed on fabrication, integration, testing, and final assembly of the system
subcomponents, Final range testing is tentatively scheduled for the first
‘'week of August.

Respectfully submitted,

E. K. Reedy
Associate Project Director

Approved.:. A f//—\7
R. M. Goodman, Jr. /;9’ o

Head, Sensor Systemg~Branch
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27 July 1970

Department of the Air Force
Headquarters, Armament Development Test Center (ADTC)

Eglin Air Force Base, Florida 32542 __“U‘uf; R K
“““t; . -i
Attention: ADTC Radar Branch (ADVEG-3) ~JIQZ; !
Reference: Contract F08635-69-C-0202 L, q&}/f
h) ‘,‘%'&/
Subject: Monthly Contract Technical Status Report No. 13

Covering the period from 23 June to 22 July 1970
Gentlemen:

This is the thirteenth monthly progress summary under the subject contract
and covers the period 23 June to 22 July 1970.

During this reporting period, primary emphasis has been placed on matching
of the entire scanner subsystem from rotary joint through the rotating feed
horn to the flared horn output. A mock-up of the housing, flange, and radome
structure was fabricated to investigate possible perturbations in the system
VSWR when this structure is placed around the scanner body. Voltage standing
wave ratios obtained were well within contract specifications under all
simulated conditions.

Electrical path-length measurements of the scanner-waveguide subassembly
have been completed. Measured channel-to-channel path-length variations were
less than ten degrees.

Two rotary joints have been delivered by the manufacturer, Microwave
Development Laboratories. However, only one of the joints marginally meets
our power-handling specifications. The joint having the worst break down
characteristics has been returned to MDL for necessary modifications while the
other will be retained by Georgia Tech to continue system testing with modifi-
cation of this joint to be performed after the first joint is returned.

Fabrication and assembly of the scanner drive and indexing mechanism has
continued throughout this reporting period with completion of this system
subcomponent expected by the end of July.

On 9 July 1970, Georgia Tech representatives R. M. Goodman, Jr., S. T.
Alford, and E. K. Reedy visited Eglin AFB for technical discussions relating to
work on this contract. Also Don Brown of ADTC visited Georgia Tech on 17 July
1970, '












Department of the Air Force 18 September 1970
(ADTC) Page 2

Mechanical checkout of a slightly redesigned indexing pawl and
cam has been performed. Correct operation of the indexing mechanism
was achieved by varying the face angles of the indexing pawl.

During the forthcoming reporting perioed, final scanner mechanical
tests, high-power tests and additional antenna pattern measurements

will be performed.

Respectfully submitted,

E. K. Reedy 1
Associate Project Director

Approved: 2N

o

R. M. Goodman, Jr. o
Head, Sensor Systems Branch






During the forthcoming reporting period, the antenna system will be
prepared for shipment to ADTC with a delivery date to be determined by the
availability of ADTC's site for installation of Georgia Tech equipment.
Also, work will continue on the second scanner and boom.

Respectfullv submittede—

E. K. Reedy 4
Project Director

Approved:

R. M. Goodman, Jr. Vs
Head, Sensor Systems Bfanch
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EXPERIMENT STATION 225 North Avenue, Northwest - Atlanta, Georgia 30332

1 December 1970

'1;

Department of the Air Force . VAR R

Headquarters, Armament Development Test Center (ADTC) f iyca¢

Eglin Air Force Base, Florida 32542 MR 154

Attention: ADTC Radar Branch (ADVEG-3) ' o a e
FOE S ) 'ah‘ ? ir"/

Reference: Contract F08635-69-C-0202

Subject: . Monthly Contract Technical Status Report No. 17
Covering the period from 22 QOctober to 23 November 1970

Gentlemen:

- During the week of 1 November, Georgia Tech delivered and installed at
Site A~13A, Eglin AFB the Offset Paraboloidal Scanning Antenna which was
developed under this contract. Additional installation of counterweights
and modified mechanical stops was completed on 19 and 20 November.

Work has continued during this reporting period on final fabrication
and preliminary assembly of the second scanner and boom. For the most
part, fabrication efforts have now been completed and presently waveguide
runs are being soldered in preparation for final assembly and testing.

It is now anticipated that this subsystem will be ready for delivery by
the first of the year.

Preparation of the remaining documentation is currently underway
and will continue throughout December and January.

This report represents the last scheduled monthly contract technical
status summary. '

Respectfully submitted,

E. K. Reedy 59/

Project Director
Approved:

R. M. Goodman, Jr. e
Head, Sensor Systems Branch

EKR/1b



GIIOILCFE A I NSTETOUOYTE OF "EPTREOEINOILOGY
EXPRRIMENT STATION 225 North Avenue, Northwest - Atlanta, Georgia 30332

6 January 1971

Department of the Air Force §
Headquarters, Armament Development Test Center (ADTC)
Eglin Air Force Base, Florida 32542

Attention: ADTC Radar Branch {(ADVEG-3)
Reference: Contract F08635-69-C-0202

Subject: Monthly Contract Technical Status Report No. 18
Covering the period from 24 November to 24 December 1970

Gentlemen:

Final demonstration, on-site at Eglin AFB, of the operational model
of the Georgia Tech Offset Paraboloidal Scanning Antenna developed
under this contract has been delayed until certain Tasker supplied
equipment can be tested and accepted by ADTC. A no-cost extension to
the present contract has been completed changing the date for completion
of the demonstration phase of the contract to now read—on or before
7 April 1971.

Work continues on the spare scanner and boom. The drive and indexing
mechanism has been assembled and is now undergoing final testing. Also
all waveguide runs have been soldered and tested to insure that they
will carry the required power levels with an acceptably low VSWR.

Mounting of the waveguide runs on the scanner body is presently underway.

Final assembly and preshipment testing of the second scanner will
continue throughout the forthcoming reporting period. Preparation of
the remaining documentation required on this contract will also continue.

Respectfully submitted,

E. K. Reedy C)/

Project Director

Approved: s

R. M. Goodman, Jr;ﬁ(/f’
Head, Sensor Systefis Branch

EKR/1b
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EXPERIMBNT STATIDY 225 North Avenue, Northwest - Atlanta, Georgia 30332

28 January 1971

Department of the Air Force
Headquarters, Armament Development Test Center (ADTC) o
Eglin Air Force Base, Florida 32542 ; — )

Attention: ADTC Radar Branch (ADVEG-3)
Reference: Contract F08635-69-C-0202 ;f’q;w1;1‘%ﬁ

Subject: Monthly Contract Technical Status Report No. 19 :
Covering the period from 26 December 1970 to 24 January 1971

Gentlemen:

Work during this reporting period has been devoted to completing the
spare scanner and boom and the remaining documentation. Present status of
the effort in these two areas is summarized below.

(1) Spare Scanner and Boom: Preshipment testing of the drive
and indexing mechanism is essentially complete. Also all
electronics associated with the drive, indexing, and signal
pickoff functions have been assembled, checked, and intergrated
into the system. The waveguide runs have been mounted on
the scanner body and all flared horns soldered and epoxied
into a single unit. Remaining work on the spare scanner
consists of completing final microwave tests and assemble
of individual components.

(2) Documentation: The Range Instrumentation Operation, and
Maintenance Manual is in the final draft stage. A preliminary
draft of the Final Engineering-Acceptance Test Report has
been completed and is presently being revised. Both of these
reports are expected to be completed within the next four
to six weeks. :

Final assembly and preshipment microwave testing of the second scanner
will continue throughout the forthcoming reporting period. Preparation of
the remaining documentation required on this contract will also continue.

Respectfully submitted,

E. K. Reedy (/
Project Director

Approved: /”"f~:>

R. M. Goodman, Jr.
Head, Sensor Systems Branch

EKR/1b
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2 April 1971

Department of the Air Force )
Headquarters, Armament Development Test Center (ADTC) A

Eglin Air Force Base, Florida 32542 { E v

i by P
Attention: ADTC Radar Branch (ADVEG-3) %_ -t
Reference: Contract F08635-69-C-0202 %
Subject: Monthly Contract Technical Status Report No. 21 )

Covering the period from 25 February to 24 March 1971

Gentlemen:

Current status of the remaining items to be completed under this contract
is summarized below.

(1) Spare Scanner and Boom: Final assembly of the complete spare scanner
unit has been completed and preshipment VSWR and high-power test performed in
a static configuration. Results of these tests indicate that the microwave
performance of this unit meets or exceeds contract specifications. Design,
fabrication, testing, and installation in the scanner control housing of a
waveshaping circuit for the magnetic-pickup electrical signals has been
completed., The electrical characteristics of the shaped magnetic pickup
signals are:

pulse amplitude & 10 V (into 50 Q)
pulse width ~ 10 psec.
rise/fall time < 0.5 psec.
pulses serially on a single line.

Primary phase amplitude patterns, the final microwave tests, are presently
being measured, after which the scanner and boom will be mated and the unit
shipped to ADTC. »

(2) Documentation: Preparation of both the Range Instrumentation,
Operation, and Maintenance Manual and the Final Engineering-Acceptance Test
Report continues.

It is expected that all preshipment tests and final mating of boom and
scanner will be completed early in April and the spare scanner unit shipped
to ADTC shortly thereafter.



Department of the Air Force 2 April 1971
Eglin Air Force Base, Florida 32542 ' _ Page 2

By mutual consent of both ADTC and Georgia Tech, the performance
period for this contract has been extended to 15 July 1971.

Dianmenn = FaaT Tee mrihend -1

E. K. Reedy 6/
Project Director

Approved: //’H)

R. M. Goodman, Jr. Jﬁy
Head, Sensor Systems Branch






























ITI. SCANNER-DRIVE TESTS

A. Run-up and run-down times

With the scanner running at the nominal scanning speed, the required
indexing signal will be applied to the drive system, thereby forcing the
scanning mechanism to stop at center of scan. By using the encoder output
signal to drive a linear frequency-to-voltage converter, stopping or run-
down time, defined as the elapsed time interval necessary for the converter
output voltage to drop from ninety-five percent to within (and remain within)
five percent of the nominal full-speed voltage, can be measured. Starting or
run-up time, defined in an analogous manner, is determined by reversing the
above procedure, but making the same measurement.

B. Encoder output

Using conventional instrumentation, the electrical characteristics of
the incremental encoder output signal will be measured to verify that they

meet the following specifications.

i) pulses per revolution - 10,000
ii) voltage swing - 0 to at least +10 volts
iii) pulse width - 2 microseconds
iv) 10% to 907 risetime - Not more than 0.1 microsecond

across a 200-ohm load

C. Magnetic pickup electrical signals

Output signals from each of the three magnetic pickups which provide
electrical indications of start, center, and end of scan will be checked for
correct polarity, consistent performance, sufficient output-voltage amplitude

(> 43 volts), and proper risetime (10% to 90% risetime < 250 psec).
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