TEST FACILITIES DESCRIPTION

Testing was performed at Keltec Corporation located at 84 Hill Avenue in Ft. Walton Beach,
Florida. Keltec has an extensive laboratory for environmental and performance testing. All test
equipment and temperature chamber were verified for current calibration. Test equipment used is
described in the block diagram preceding each test.




BELL ENGINEERING

P.O. BOX 568
FORT WALTON BEACH, FL 32545
850-244-5777 (Voice)
850-244-4435 (FAX)
email: bell@bsc.net

Randy Bell

EXPERIENCE

Bell Engineering, Fort Walton Beach, FL (1985 - Present) - Designed military and commercial

RE/Microwave products for various clients. These include:
Wayne Dalton. Inc. - Designed low cost UHF receiver and transmitter for a garage door
remote control.
Precision Control Design. Inc - Designed a low cost VHF biomedical telemetry receiver.
PCOM - Designed 5.7 - 5.9 GHz transceiver for use in unlicensed ISM band. Transmitter had
output power of 1 watt and receiver had noise figure < 1 dB.
SmartSAT Engineering - Designed tri-band up/down converters covering the C, X and Ku
communication bands and the Sampling Phase Detector section of a high performance 4 - 8
GHz Frequency Synthesizer.
Metric Systems Corp. - Designed various airborne military data links. This included a 1.8
Gliz coherent transponder, 10 GHz receiver and a 14 GHz MSK transceiver. Circuits
designed included: 30 watt power amplifier, frequency synthesizer, MSK modulator, FSK/PM
modulator, PLL demodulator. GaAs FET tow noise amplifier, PIN Switch, high power
limiter, high sensitivity X-band detector. All circuits were designed to operate over the -54°
{o +75°C temperature range and met airborne shock and vibration requirements.
lan - Conrad Bergan, Inc. - Performed study to determined feasibility of building 10 GHz
FM-CW radar. Built prototype 10 GHz FM-CW radar and developed a technique for
compensation of nonlinear VCO tuning characteristics.
International Systems and Software, Inc. - Designed a low cost synthesized PSK receiver for
use in the reception of High Resolution Picture Transmission data from the TIROS-N series
of meteorological satellites. This receiver was designed to acquire, track and demodulate a
high data rate signal with a large Doppler shift.
StarTech Innovations, Inc. - Designed the transmitter section of a VHF (138-250 MHz)
wireless microphone system. This design meet both FCC and European telecommunication
standards.
MicroSystems, Inc. - Designed a Drone Target and Control System transponder. This system
operated from 5.4 - 5.9 GHz with a power output of 15 watts. Microwave/RF circuits
designed included an LNA, mixer, power amplifier, dielectric resonator oscillator, PIN diode

antenna switch and pulse modulator, AGC attenuator, log IF amplifier, and tunable band pass
filter.
Vitro Services, Fort Walton Beach, FL (1984 -1985) - Designed RF circuitry of an IF
monopuise radar processor..
General Electric, Lynchburg, VA (1983 - 1984) - Redesigned the receiver and exciter section
of an existing cellular radio base station to operate in the GE proposed Personal Radio
Communications Service Band (900- 950 MHz).




Gardiner Communications, Garland, TX (1982 - 1983) - Responsible for the design of
components in a 3.7-4.2 GHz satellite receiver and a CATV RF modulator (54-300 MHz).
Circuits designed include a synthesized local oscillator (600-900 MHz), microstrip bandpass
filters, power divider and directional coupler, & subharmonic mixer and numerous I.C type VHF
and UHF filters.

GTE Corp., Huntsville, AL (1982) - Designed a low cost 49 MHz FM transmitter for use ina
cordless telephone.

RCA. Meadowlands, PA (1981) - Designed a VHF temperature compensated crystal oscillator
and circuitry for phase locking the visual and aural exciters of a VHF television transmitter.
Sperry Univac Inc., Salt Lake City, UT (1980-1981) - Designed RF and microwave components
for a Spread Spectrum data link. Assignments included the design of a wideband UHF power
amplifier, VHF IF amplifier strip with AGC . X and Ku band GaAs FET amplifiers, several X
band filters and a multi-channel $ band modulator. Extensive use was made of the Compact
CAD program for circuit design and optimization.

Metric Systems Corp., Fort Walton Beach, FL (1978 - 1980) - Designed analog and digital
circuits and did systems analysis on a multi-bean high power search radar, AN/MPS-T9.
Motorola Ine., Fort Lauderdale, FL (1977 -1978) - Responsible for the design of a low power
VHF mixer/oscillator for a Paging Receiver and system test comparing the intermodulation
distortion and paging sensitivity of old and new receivers.

Education

University of California, Los Angeles, CA (May 1981) - Attended short course: Microwave
Circuit Design.

University of Florida, Gainesville, FL (1976 -1977) - Received Master of Engineering Degree
in Electrical Engineering. Main areas of interest: Communications Theory, Digital Signal
Processing and Applied Electronics. Grade point average: 3.92/4.0.

University of Florida, Gainesville, FL, (1974 - 1975) - Received Bachelor of Science Degree in
Electrical Engineering. Graduated with honors with a grade point average of 3.49/4.0. Member
Tau Beta Pi. Eta Kappa Nu and Phi Kappa Phi.

Pensacola Junior College, Pensacola, FL (1971 - 1973) - Received Associate of Science Degree
in Electrical Engineering Technology.




Bell Engineering Facilities

Bell Engineering maintains a complete clectronics development laboratory with test and
measurement capabilities extending from DC to 22 GHz.

RE/MICROWAVE TEST EQUIPMENT

Tektronix Model 2247A Oscilloscope

Marconi Model 2031 Signal Generator

TBE Electronics Model 214 LC Meter

Marconi Model 6960A RF Power Meter

Eaton Model 2075/205 Noise Figure Meter

Hewlett-Packard Model 3478 A Multimeter

Wiltron Model 6409 Scalar Network Analyzer

EIP Model 545 Microwave Frequency Counter

Farnell Model AMM?2000 Automatic Modulation Meter
Hewlett-Packard Model 8660C Synthesized Signal Generator
Hewlett-Packard Model 71210C Microwave Spectrum Analyzer
Wandel and Goltermann Model TSA-1 Spectrum/Network Analyzer
Weinschel Engineering Model 4310A/KN Multiband Sweep Oscillator
Stanford Research Systems Synthesized Function Generator Model DS345

CAD/CAE SOFTWARE

Tesla - System Simulator

Word Pro - Word Processing

Vellum - Mechanical Design

Coda - Crystal Oscillator Design

CiAO - Matching Network Design

WaveCon - Microwave Filter Design

TxRx Designer - RF System Analysis

Spectra Plus - Audio Spectrum Analysis

Protel - Schematic and Printed Circuit Board Design
Acolade - Communications Link Analysis and Design
Touchstone - Linear RE/microwave Circuit Analysis and Optimization
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BELL ENGINEERING

P.O. BOX 568
FORT WALTON BEACH, FL 32549
850-244-5777 (Voice)
850-244-4435 (FAX)
email: bell@bsc.net

Randy Bell

EXPERIENCE

Bell Engineering, Fort Walton Beach, FL (1985 - Present) - Designed military and commercial
RF/Microwave products for various clients. These include:
Wavne Dalton. Inc. - Designed low cost UHF receiver and transmitter for a garage door
remote control.
Precision Control Design, Inc - Designed a low cost VHF biomedical telemetry receiver.
PCOM - Designed 5.7 - 5.9 GHz transceiver for use in unlicensed ISM band. Transmitter had
output power of 1 watt and receiver had noise figure <1 dB.
SmartSAT Engineering - Designed tri-band up/down converters covering the C, X and Ku
communication bands and the Sampling Phase Detector section of a high performance 4 - 8
GHz Frequency Synthesizer.
Metric Systems Corp. - Designed various airborne military data links. This included a 1.8
GHz coherent transponder, 10 GHz receiver and a 1.4 GHz MSK transceiver. Circuits
designed included: 30 watt power amplifier, frequency synthesizer, MSK modulator, FSK/PM
modulator, PLL demodulator, GaAs FET tow noise amplifier, PIN Switch, high power
limiter, high sensitivity X-band detector. All circuits were designed to operate over the -54°
10 +75°C temperature range and met airbome shock and vibration requirements.
lan - Conrad Bergan, Inc. - Performed study to determined feasibility of building 10 GHz
FM-CW radar. Built prototype 10 GHz FM-CW radar and developed a technique for
compensation of nonlinear VCO tuning characteristics.
International Systems and Software, Inc. - Designed a low cost synthesized PSK receiver for
use in the reception of High Resolution Picture Transmission data from the TIROS-N series
of meteorological satellites. This receiver was designed to acquire, track and demiodulate a
high data rate signal with a large Doppler shift.
StarTech Innovations, Inc. - Designed the transmitter section of a VHF (138-250 MHz)
wireless microphone system. This design meet both FCC and European telecommunication
standards.
MicroSystems, Inc. - Designed a Drone Target and Control System transponder. This system
operated from 5.4 - 5.9 GHz with a power output of 15 watts. Microwave/RF circuits
designed included an LNA, mixer, power amplifier, dielectric resonator oscillator, PIN diode
antenna switch and pulse modulator, AGC attenuator, log IF amplifier, and tunable band pass
filter.
Vitro Services, Fort Walton Beach, FL (1984 -1985) - Designed RF circuitry of an IF
monopulse radar processor..
General Electric, Lynchburg, VA (1983 - 1984) - Redesigned the receiver and exciter section
of an existing cellular radio base station to operate in the GE proposed Personal Radio

Communications Service Band (900- 950 MHz).




Gardiner Communications, Garland, TX (1982 - 1983) - Responsible for the design of
components in a 3.7-4.2 GHz satellite receiver and a CATV RF modulator (54-300 MHz).
Circuits designed include a synthesized local oscillator (600-900 MHz), microstrip bandpass
filters, power divider and directional coupler, a subharmonic mixer and numerous LC type VHF
and UHF filters.

GTE Corp., Huntsville, AL (1982) - Designed a low cost 49 MHz FM transmitter for use in a
cordless telephone.

RCA, Meadowlands, PA (1981) - Designed a VHF temperature compensated crystal oscillator
and circuitry for phase locking the visual and aural exciters of a VHF television transmitter.
Sperry Univac Inc., Salt Lake City, UT (1980-1981) - Designed RF and microwave components
for a Spread Spectrum data link. Assignments included the design of a wideband UHF power
amplifier, VHF IF amplifier strip with AGC , X and Ku band GaAs FET amplifiers, several X
band filters and a multi-channel S band modulator. Extensive use was made of the Compact
CAD program for circuit design and optimization.

Metric Systems Corp., Fort Walton Beach, FL (1978 - 1980) - Designed analog and digital
cireuits and did systems analysis on a multi-beam high power search radar, AN/MPS-T9.
Motorola Inc., Fort Lauderdale, FL (1977 -1978) - Responsible for the design of a low power
VHI' mixer/oscillator for a Paging Receiver and system test comparing the intermodulation
distortion and paging sensitivity of old and new receivers.

Education

University of California, Los Angeles, CA (May 1981) - Attended short course: Microwave
Circuit Design.

University of Florida. Gainesville, FL (1976 -1977) - Received Master of Engineering Degree
in Electrical Engineering. Main areas of interest: Communications Theory, Digital Signal
Processing and Applied Electronics. Grade point average: 3.92/4.0.

University of Florida, Gainesville, FL, (1974 - 1975) - Received Bachelor of Science Degree in
Electrical Engineering. Graduated with honors with a grade point average of 3.49/4.0. Member
Tau Beta Pi, Eta Kappa Nu and Phi Kappa Phi.

Pensacola Junior College, Pensacola, FL (1971 - 1973) - Received Associate of Science Degree
in Electrical Engineering Technology.




Bell Engineering Facilities

Beil Engineering maintains a complete electronics development laboratory with test and
measurement capabilities extending from DC to 22 GHz.

RE/MICROWAVE TEST EQUIPMENT

Tektronix Model 2247A Oscilloscope

Marconi Model 2031 Signal Generator

TBE Electronics Model 214 LC Meter

Marconi Model 6960A RF Power Meter

Eaton Model 2075/205 Noise Figure Meter

Hewlett-Packard Model 3478A Multimeter

Wiltron Model 6409 Scalar Network Analyzer

EIP Model 545 Microwave Frequency Counter

Farnell Model AMM2000 Automatic Modulation Meter
Hewlett-Packard Model 8660C Synthesized Signal Generator
Hewlett-Packard Model 71210C Microwave Spectrum Analyzer
Wandel and Goltermann Model TSA-1 Spectrum/Network Analyzer
Weinschel Engineering Model 4310A/KN Multiband Sweep Oscillator
Stanford Research Systems Synthesized Function Generator Model DS345

CAD/CAE SOFTWARE

Tesla - System Simulator

Word Pro - Word Processing

Vellum - Mechanical Design

Coda - Crystal Oscillator Design

CiAO - Matching Network Design

WaveCon - Microwave Filter Design

TxRx Designer - RF System Analysis

Spectra Plus - Audio Spectrum Analysis

Protel - Schematic and Printed Circuit Board Design
Acolade - Communications Link Analysis and Design
Touchstone - Linear RF/microwave Circuit Analysis and Optimization
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TEST FACILITIES DESCRIPTION

Testing was performed at Keltec Corporation located at 84 Hill Avenue in Ft. Walton Beach,
Florida. Keltec has an extensive laboratory for environmental and performance testing. All test
equipment and temperature chamber were verified for current calibration. Test equipment used is
described in the block diagram preceding each test.
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TEST SPECIFICATION
Varian/3everly Typs No 3?"3“9 Poge ; of 24

Effective ... Revition
__SLASTRGN TV, $rD-3:q SR COAKIAL MACHEIASY JULIED

REVISIONS Page 3 - deleted MIL-T-5422 referemce. L308 changed "to" to "and".

I — ——

Page & - 308 chaaged "po” to "and”. Page & - 1C31 deletsd "part II"

Page O - Note 14 changed from 15 to 65 Hz to 5 to 20; 20. -

Page 10 - Nots 15. Chaaged & * 1 tc 3 turns wing, Note 18, 20 changed "min of 130"
to 150 + 10, -C. Page 12, Kote 33 "seconds {Min)" to "+10, <0 sec.”

Note 24 Deleted "The test shall be performed using s.c. ... on xhe haater..."
Page 13, Note 46 chamged 15 Ha to 5 Hz, "fitepen” ain, to "7 1/27 oin...

Page li, chamgsd note from "The tube shall then be vibratad at the indicated resonant i
conditions for & peried of 10 minutes. 1f gore thao ome resonmmt [refueacy is encounter
ed, the test pariod aay be accomplished at the most severe Tefonanca, OT the perfod zay
be divided smong the resomant frequencies, whichever is most likely to produce failure.”
tc "fhe tube shall then bha vibrated at the two most severe resonant conditions for a
period of 10 minutas each.”

The above per sgreement with customer 12-66. Yooy | WS 771867

B - Pags & - Backlash, sdd "Note 37", change 2" MHs to "3" MHS max.
Pege - 10 - Note 15 change turnd from 160 + 1" to "160 £ 2"
Page 12 - Nete 37 change " dtal...setting...ssttimg”. to'”
...positlion..... "

...shaft...augular positiocun.

2 KikiE '
er WRL letter 17 April 1967 PR Ee62| L a-8-67

W1

¢ - Page 3 - Pushing: change "MHz /a3 to "KHa/a", page 15, chapge mote "25" te mate "7
Page 19; add note "25", Page 21, Note 15 change plane gt to "C".

Lol so-c7) Gl 1076767

D - Page 2 - Tunar Torque change 9€ to 48

Page 3 - Pushing change 0.l to 1€0

Page 5 - Spectrum measuvements; add Mil Ref 4308
Pags 8 - Note 3, change 96 to 48

Page 9 - Note 1~ change "fifreen” to "thirty"
Page 13 - Note L1 change 13.5 to 12.75

Note 4, change 7 1/2 to 15:"changs |15 ta.300-15" ¢ 11=2.500-15"
Page 15 - Change ® 2,046 to 3.40€; add letters ’ ,® ) , ; add Fig la
Page 16 - Add BN ".315 ¥ .010; sdd letters s max, (:) and Fig nete 28

.

Page 17, 18, 19, 20, add Fig's lc, 1d, le, Lf respectively
Page 19, sdded UNC-2B te thread callout
Page 22 added Notg 28

Fage 23, 24, add , ; , add mm
to agrae with custemer drawing D and reflect tube capablility
@2 [ v/l d (AT 1S 20t
E - Figure ls 3.390 was 1,406, sheet 24, Nominal Dimension Letter N was 3.406 In., -
86 .50 MM. ' [iry . oh $AM 154PREY

i T SA

Iy,
lh

€

ELECTRICAL:. MECHANICAYL , / APPLICATIONS:
l/ : ""' MLU é{,‘/j":':'r / 7'7"5*
J 1S
74
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Varian/Beverly Typs No SFD-349 Page W of 24

TEST SPECIFICATION APPROVAL SHEET

(TLE ELECTRON TUBE, SFD-34g CEMP COAXTAL MAGNETRON PULSED
TLECTRICAL . MECHANICAL APPLICATIONS
P EBARR G GLENFIELLD W4 Geesld

EY ILOCATION' CESCRIPTION | DATE | APPROVAL

F |Page 1 add new first page lA.

Page 1S Added@o .21% tolerance was <03 cn@ @wu@
Page I @was 20
age 17| Added :o@
2
Page 18 (2J}was.gi
Page 20 | Width of tuner slot was SkO + (CO2{BF

Page 22 Note 17. Read "The dimension applies to the axis of the
tuner input shaft, which nominally lies on reference plane

“g"  The dimensional limits #re plus and minus this
nominal location”. EO 572
Note 23. Read "This-------- length "E”.
Note 2. Read "This surface shall be parallel with the
axis of tuner drive shaft within .29 T.I.R. and shall also
be parallel with Ref. plane 1¢" within .015 T.I.R."
Note 26.- "z" was 23. y:
. / 4L
Page 2:A| "AU" was - 1.247 & 1.233 - ;_1“_"_-_3}5:__ _ 7/1..3/‘."0 f ST
G |Pages as per SCN #74-0989 (»/‘ PN
15-17, oy F QW
23-24%
TG 90
RN C T e PRI SR VPN S -
H [pPage 8 Changed valves for P2 and Ef in Note S. per ZCO 76-2238 11/23/74:;?24£2,/
J 'pdate MIL Merhods and update cutline {rawing, Figure 1 3/16/77 X
per ECO #77-2403. iy
W ¥ b
» | j F“
K Changes per ECO 79-343Z. 2/8/79 ﬂ\%ﬁ}?k{ﬂ
. g
. lpages i3 \
‘6, L7 Add éirecrional arrows, ECC 73-3347 4/24/79

—
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TEST SPECIFICATION

Varian/Beverly

Effactive

The provisions of the latest issue of MIL-E-! apply fo this specification

Type No . SFD-3+9 5 Page

_ RLECTROM TUBE, SFD-349 CEM® COAXIAL MAGNETRON PULSED

2,535 to 2600 MHz, tunable frequency, integral magnet,

2

Revision

i

.04

air cooled, 227 kw

DESCRIFTION
nominal peak power output. Unipotential cathode.
ABSOLUTE MAXIMUM AND MINIMUM RATINGS: Ngte 1
INDEPENDENT
Tuner Input | p izati
PARAMETER | It Surge | 1k VSWR ner | Body | shing ressurization
Torque Temp Ternp Input Qutput
UNITS a sec in—oz C sC psia psia
MAXIMUM 12 -ve 1,530 L3 125 165 s 45
MINIMUM .- 159 -- -33 =33 is | 1%
NOTES 3 2 2 L
DEPENDENT
PARAMETER £t if b Pi pi Dy tpe prr rey
UNITS v a a W Kw —_— psec pps kv/pusec
MAXIgUM 15 b 0 £8C £30 [2.0211 2.3 5530 163
MINIMUM -- --- 1< --- --- --- 0.2 .- 32
NOTES 5 3 "
MECHANICAL
MOUNTING POSITION .. ARy

SUPPORT Mounting flange
COOLING Torced air (note 1)
QUTLINE Figure 1

MAGNET Note 3

COUPUING . WR112 Figure 1

NET WEIGHT 12,2 pounds nominal
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TEST SPECIFICATION
Variau/Beverly Type Ne SFD-?MQ Page. 3 of 24
Effective _Revisxor.___,t- -
MIL-E-t LIMITS
MIL-STD TEST CONDITIONS SYMBCL UNITS
1311 MiN MAX
6,1.1(b) | ualification
Approval Tests
4.2 Qualification Required for JAN.
marking {see note G)
1143 Air cooling Osc. {2) notes 2, 10 AT --- 9C °C
11
4027 Temperature Osc. (2) T = 70°C to |&F/&T --- 0.25 |MHz/°C
coefficient 115°C; F = F2, notes 2,
12, 23
4223 Tuner torgque -35° apprex. non- Dynamic| ~-- 8 in-oz
operating, 150°C max static - 10 in-oz
operating Osc. (2}
1082 Shock 37 G; 11 + 1 msec --- -—- - ---
duration; no voltages
note 13
Variable frequency Osc. {2) -—-- .- cee ---
vibration {operating)| F = F3, notes li and 36
Frequency med. See note 34 Faxy “w- 1.0 MHz
2315 Stability See note 1% MP --- 0.5 4
266 Input capacitance Cathode terminal to c 9 4 pf
mounZing plate
!

1223 Tuner life No voltages, note 17 5xlO4 --- cycles
311 Pushing factor Osc. (2) ib =15 ¢ aF/oLy | --- 100 KHz /a
27 a, notes 23 and 4k,

] F1, 2, F3
1310 Pulling Zactor Osc. {Z) notes 23 and AF --- 5 MHz
+5, Fl, 7z, T3
+308 Spectrum measurements| Osc, (1} ib = 15 and
27.5 a, notes 23, 2k,
Fi, F2, F3
RF bandwidth BW 2.0/tpe | MHz

W
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TEST SPECIFICATION

SFD-349  page_L o1 2%

Vaerign/Beverly Type No
Effective Revision &
- _
:“IT ~;“; TES CONDITIONS SYMBOL Sl UNITS
MIL-§7D~ T
1311 MiN. MAX.
Hincr lobes 3L -10 - db
4250 Power output 0sc. (2) note 32 Po 200 - watts
4,308 Spectrum measurements |Osc. {2}
ib = .3 andf7.% a
notes 23 % Zit
FL, F2, 3
RF bandwidth BW - 2.0/tpc| MHz
Minor lobes S L -3 -—- db
- Low temperature Osc. {&) F = F2 MP -— 0.5 %
operation see nctes 13 and 19
4302 Thermal drift Osc. (2) T = F3 &F e 18 MHz
t = Z0 ainutes
sea note 20
1006 Salt spray See notes 21 and 22 Static - 12 in-oz
torque
1011 Humidity See note 22 Static| ==~ 2 in-oz
torque
4.1.1{c) {
{c ?ual;ty.Conformance Notes 30 and 31
Inspecticn Part 1
30(b) Dimensions Per figure | .-- .ee .- ---
4.8.5 Hoiding period t = 152 hours
LQ03 Pressurization Ls psia minipum
input and output
assemblies
see notes 25 and 26
0 289 Heater current Ef = 12,75 V If 2.5 3.3 A
tk = 15C sec, wmin. )
see note Z7
Osciilation (1)
———— Coupling VSWR = L.. max. except
as noted see notes é;
28 ard 23




pr-30-98 03:11P

TEST SPECIFICATION

Varian/Beverly .
Type No P20 poge 5. o024 _
Effective Revision
:11%::5—5 TEST DITIONS SYMBO L UNITS
T e ST =
Tn €S CON “TTMIN. | Max.
h303 Heater-cathode Ef - 13.75 V
warm-up time tk = 150 sec. min.
gee note §
304 Pulse characteristics |tpcw 0.25 + 0,95 us
Du = Q0.001
rrv = 160 kv/us mia,
gee notes & and 7
— Average anods current [Ib = 27,5 mAde
%308 Spectrum messurements |[See notes 23 and 2L
Fl, F2, F3
RF bandwidth .4 ~-e 2.0/tpc| MHE
Minor lobes 5 L -10 “e= db
215 Stabilicy See notes 19 and 23
Fl, F2, F3 MP .= 0.25 %
4223 Tunable frequency Upper limit | 4 9600 ee Mz
Lower limit r e 8500 Mix
see note 15
Oscillation {2)
---a Coupling VSWR 1,1 max. except
a2s noted pee notes
28 and 29
13103 Heater-cathopde £=13.75Y
warm-up time tk = 150 ge¢, min.
see note S
L3204 Pulse character{stics |tpca 2,35 + 0.25 pe
u = Q0.001
rrv = 160 kv/us min,
see notes & and 7
= Average anode current |Ib = 27.5 mAde
306 Pulse voltage See note 23; Fi, ¥2, F3]| epy 0.0 23.0 kv
4308 Spectyum meadurements |See notes 23 and 24
Fl, F2, F3 7
RF bandwidth | 2.0/tpe} MEx
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TEST SPECIFICATION

Varian/Baverly Type No__SFB-349  Poge_ & of_2L
Etfective Revision..__é" —_—
R TEST CONDITIONS SYMBOL LIMITS UNITS
1311 MIN MAX
¥inor lobes 3L -8 --- db
4315 Stability See notes 19, and 23 MP --- 0.25 A
Fl, ¥2, F3
<315 Starting stability F= F2 see notes 15 and{ P - 0.25 7
33
4230 Power cutput See note 23 Po 200 270 watts
Fl, F2, F3
--- Frequency modulation | F= Fl, F2, F3 M —eu 0.1 MHz
see note 3
4.1.1(d)| Quality Conformance Note 30
Inspection Part 2
3.6 Marking See figure 1
see note 35
-—- High frequency osc. (2)
vibration (operating)| F = F2 per
MIL-T-5422E (ASG)
curve 1V
see notes 36 and 46
Frequency modulation | See note 3 ™ 5 MHz
F1, F2, F3
Scability See note 1€ MP 2 %
F1, Fe2, F3
4223 Resetability Osc. (2) Note 27 OF —_— 3 MHz
FlL +50 +5 Miz
F2 + 5 MHz
F3 - 50 %5 MHz
4223 Tuner drive torcue Room temp. {25°C) Dynamic| --- 8 in-oz
see note 38 torque
~—
]
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TEST SPECIFICATION
=y !
Varian/Beverly Type No SFD-349 Page L Of C
Effactive Revision [
Y ™ .
MIL-STD CONDITIONS Ly UNITS
MIL-STH ION
1311 TEST SYMBOL MIN. MAX.
Speeial Testiag
4.6 Life Testing
4551 Life tescs Group 2; VSWR 1.5 ain
cycled through Ag 1500 .- cycles
every .5 min. approx. 1250 --- heurs
see note L1l
4.6.2 Life test end points See ncte 42
6258 Power output Osc. (2) note 23 Po 160 --- wates
Fl, FZ, F3
4223 Tunable frequency Osc. gE) upper limit F 600 .- MHz
Osc. {2) lower limit F - 8500 MHz
4308 Spectrum measurements |0sc. (1) and Osc. (2)
notes 23 and 2%
Pl, F2, F3
RF bandwidth BW -~ 2.5/tpe| MHz
Minor lobes SL -6 --- db
4315 Stability 0sc. (1) see notes 19 MP —a- 2.5 %
and 23; F1, F2, F3
4315 Stability 0sc, (2) see notes 19 MP --- 0.5 %
and 23; Fi, F2, F3
Tuning characteristics [See note u3 F --- 3 MHz
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TEST SPECIFICATION

Varizn/Beverly Type No_STR-3%9 Paqe_a_ ()f._.._el‘L
Effactive Revision
NOTES:
1. The recuirements of paragraph 6.5 of MIL-E-1E shall apply., For the assistance

of designers of electrcnic equipment, the ratings have been divided into two
groups as fcllows:

a. Independent (ratings which may be obrained simultaneously).

b5, Dependent (ratings which are inrervelated and may not necessarily be
obtained simultaneously).

2. The temperature is to be measurec at the soint {ndicated on figure 1.

3. The tuning mechanism shall be capable of withstanding a static torque of LB in-oz

at the ends of its travel.

L, The magnetron shall be capable of ncrmal operstion without electrical breakdown

with the input bushing in air at normal atnospheric conditions.

5. Prior to the application of high voltage, the cathode shall be heated to the
required initial operating temperature. This shall be done by applying 13.75

volts + 5 percent for 150 seconds minimum. On the application of anode voltage,

rd

the heater voltage shall be reduced according to the following:

Du Ib{mAde) EE(V) * 5%
Standby e eee 13.75
Operate ©.201 27.5 0
For 21 equal to cor greater thaw 600 watts Ef = 0
‘ Pi 41,4
For Pi Setween 375 w and 500 w: %g = 19.0 (1 -:656)-_1 ; volts
_ , i, e Pi +1.4
For 7i less than 375 watts Ef < 13.75 (L - 556) volts o', volts
o. The characteristics cf the appiied pulse must be those which result in proper

starting and oscillation. The rate of rise of the voltage pulse, the percentage

of pulse voltage ripple, and the rate of pulse voltage fall are among the more
jmportant considerations, The cognizant service electron tube group should be

consulted regarding pulse characteristics as related to the specific application.

7. The rate of rise of voltage (rrv) shalt be expressed in kilovolts per microgsecond
(kv/ps ) defined by the steepest tangent td the leading edge of the voltage pulse

above the TC percent amplitude poirnt. Any capacitance used in the viewing
(measuring) circuit shall not exceed © picofarads (pf).

a. In handling and mounting the magnetron, care must be exercised to prevent
demagnetization. See figure 1. The use of magnetic inspection tools 1Ls
prohibited.

3. The activity respensible for the qualified preducts list is the Naval Ship

Engireering Center, Department of the Navy, Washington, D.C., 0362, and
informaticn pertainring to gqualification of products may be obtained from that

activity. Application for Quzlification tests shall ke made in accordance
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NOTES: (Cont'd)
with "Provisions Governing Qualification". {Copies of "Provisions Governing

Qualification' may be obtasined upon application to Coumanding Officer, Naval
Supply Depot, S801 Tabor Avenue, Philadelphia, Pennsylvanis, 19120.

With-a total airflow of approximately 40 c¢.f.m. aC spproximately 760 mm. Hg.,
25°C, divided equally and directed through the cooling fias toward the body of
the :ube from two 3/4 inch ducts placed 1/2 to 3/4 inch from the cooling fins,
the specified¢ rise abowe ambient temperature shall not be excseded,

The frequency shall de the frequency of minimum power output betwesn Fl and F3.

Temperature measurements shall be made only after tharmal equilibrium has been
reached, The frequency shall be measured at the extremes of any 30°C tempersture
range.

The tube shall be sublected to five shocks of the specified peak amplitude and
duration irn each of three mutually perpsndicular directions. Following impact
tasts, the tube shall show no mechanical failure and shall meet all power output
and voltage requirements of oscillation {2).

The magnetron snall be mounted in a resonsnce free jig and vibrated with
sinuscidal excitation in each of three mutually perpendicylar planes through
the following amplitudes:

5 Hz to 20 Hz
20 Yz te 300 Hz

0.1 {nch D.A.

26

Cycling test: The frequency shall vary from 5-500-5 He with approximstely
logarithmic progression, and shall require approximately thirty minutes to
traverse the range. This constitutes one cycle. The magnetron shall be
vibrated for two such cyclies in each of the three clanes.

Resonance test: Mechanical resomant frequencles of the magnetron shall be
determined during the ¢yclicg test., The tube shall then be vibrated at the
indicated resonant conditions for a pericd of 30 minutes. If wore than one
resonant frequency 18 encountered, the test period may be accomplished at the
most sever resonance, or the period may be divided among rthe resonant frequencies
whichever is most likely to produce a failure,

Vidration Test Schedule (Times shown refer to one axis)

Type Rm. Temp. Time
Resonance 30 minutes
Cycling 30 minutes

Interpulse frequency stability (FM) and RF stability (MP) shall not exceed the
limitsg specified,

!
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1

7.

«

The frequency range Fl to F3 shall be traversed by a tuning shaft rotation of
1£) + Z turns. A wechanical over-run ef I ruras min shall be provided at each
end of the tuning range before contacting the mechanical stops.

A missing pulse is defined as cne whose energy within *+ ! percent frequency
range of the ncrmal operating frequency {8 70 percent cr less than chat of a
normal pulse. The tube shall be ccnsidered stable if the specified wmissing
pulse limit is nct exceeded during the vibration time and acceleration levals
as specified in the operating vibraticn test.

The tuning shaft shall be continuously driven at a speed of 1400 + 50 tpm. At
the completion of the tesc the tube shall meet oscillation (1) requirements. The
backlash shall not exceed 3 MHz. During the test, the tuning shaft Day not be
lubricated. A cycle consists of two complete excursions each in cpposite
directions through the tuning range of the magnetron.

The ambient temperature of the chamber shall be -55°C. The cooling air supplied
te the magnetron shall be at -35°C at 4. cubic feet maxioum per minute. The
Temperature of the magnetron shall be 2liswed to stabilize at this ambient
tenperature focr a4 minimum of four hours.

At the ccnclusicn of this expesure period and while at this temperature, heater
voltage of 13.75 V shall be applied for & 150 + 10, - O seconds before
application of anode voltage. This stability test shall be 3 minute duration to
begin after 32 seconds of anode cperation.

Stability shall be measured in terms of the average number of output pulses
missing, expressed as a percentage of the rnumber of input pulses applied during
the period of observation. The missing pulses (MP) due to any causes, are
considered to be missing if the RF energy is less than 70 percent of the normal
energy level. The stability shall be measured when a VSWR of 1.3 aminimum is
introduced in the load at a distance of . * 7.5 meters from the magnetron flange
and the phase is adjusted at the start of each measurement interval to produce
maximym instability, The missing pulse count shall be performed over a 3

ainute test interval,

Cooling air shall be applied sc that under the conditions of 0SC (2) the tempera-
ture (TA) as measured at the indicated area per figure !, shall fall between

30 and 100°C. After thermal equilibrium has been reached, measure and record
the actual frequency. The tube shall zhen be allowed to cool with no voltages
applied for ac least 15 minutes before the following test. Ancde voltage, as
specified for 0SC (2), shall be applied after a 150 +10, -0 seconds heater
wartu-up time. The frequency shall then be measured at approximately 3 minute
intervals unt{l 20 minutes has elapsed. A graph of frequency versus time shall
be cocnstructed using the data. The maximum frequency deviation froam the
previcusly recorded thermal aquilibrium frequency shall not exceed the limit
specified.

/%
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NOTES:

2l1. The salt solution concentration shail be 2C percent. The length of the salt
spray test shall be 50 hours. Upon completion cf test, salt deposits resulting
from the exposure cornditicns may be removed by rinsing with tap water. The
tuning mechan{sm zay be completely cycled {cw and ccw) once prior to measuring
static rcrque, There shall be nc degradation outside of measurement accuracy
of electricagl characteristics.

22, The waveguide output flange and the high voltage input bushing shall be enclosed
for tha Humidity and Salt Spray tests.

23. Though the requirement exists ccntinually from Fl to P2, tests shall be performed
at the following frequencies:
Pl = 85500 + 5 MHz
F2 = 9000 + S MMz
F3 = 9600 + 5 MHz

4. The radio frequency bandwidth and side lobes shall be within the limits specified
when a VIWR of 1.5 minimum I8 introduced in the load at a distance of 1 + 0.05
meters from the magnetron flange and the phase is adjusted at the start of each
nessurement to produce naxizum degradation. A satisfactory spectrum is one
whose slcpe does not change eign mcre than once for power levels greater than
the specified db below {ts peask.

25, The seal formed by clamping the magnetron wmounting plate against a suitable
mggnetron test fixture shall be hermecically tight for one minute minimum with
the specified air pressure applied 8o as tc surround the entire input bushing
below the mounting plate.

28, The seal formed by clamping the magnetron sutput flange against a suitable
magnetron test fixture shall be hermetically tight for one minute minimum with
the specified air pressure applied internally to the tes:t Fixture.

27. The magnetron shall be capable of withstanding a heater surge current of 3.5 times
the rated heater current.

28, The minimum air pressure to assure prevention cf electtical breakdown in the
ocutput coupling shall be 15 psia for voltage standing wave ratios up te 1.5 with
phase shift variable over 360 electrical degrees. The magnectron shall be coupled
directly to UG-52 B/U choke flange modified so that sounting holes provide
clearance for No. & bolrs.

29. The modulator shall be such that energy per pulse delivered to the tube, if
arcing occurs, shall not greatly exceed the normal energy per pulse., The tube
heater shall be protected agains: arcing by use of a connector that places a
minimun of 4000 pf acress the heater directly at the input terminals.
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35.

(XY
[5%

Lad
-

The AQL for the combined defectives for attributes in Quality Conformance
Inspaction Part 1, excluding inoperatives and mechan{cal shall be 1 percent. A
tube having one or mcre defects shall be counted as one defective. Standard
MIL-STD-105, Inspection Level II shall apply. For Part 2 the AQL percent defects
shall be 5.5 percent, Inspection Level S3 shall apply.

Rejection and resubmittals shall be in accordance with MIL-STD-105, section 2.

Unless otherwise specified, all tests required by this specification shall be
nade under the following atmospheric conditions:

Temperature 25 % 10°C
Relative Humidity G0% or less
Barometric Pressure - Local Standard

The power output shall be continucus over the range from Fl to F3. At no
frequency 1a this range shall the power output be less than the specified values,

After the non-operational holding period of 168 hours minimum, the anode voltage
shall be applied 150 + 10, - O sec. after the application of the standby heater
voltage (Ef). The missing pulse count test interval of 3 minutes shall start
immediately after the zpplication of anocde voltage.

For freguency modulation measurements during vibration, the maximum peak to peak
frequency deviation shall not exceed the specifications. Tha test shall be run
excluding thermal drift and pushing effects. The test equipmsent shall have a
bandpass of 10 MegaHertz minimum at the 3 ¢b points. Frequency modulation is

defined as inter-pulse frequency changes, commonly called clatter,

In addition o regular markings the tuner cial settins for the following
frequencies shall be marked on the tube. The accuracy of these settings shall be
+ 5 MHz at the start of life under conditions of oscillation (2) with the ancde
temperature approximately 80°C as measured at the point specified on figure 1
when tuning is performed in the order of increasing the frequency.

Frequency MHz Dial Setting Frequency MHz Dial Setting
2500 v-e- 9150 ----
3650 - 9300 ----
2800 -—-- gks50 ----
3000 .ee- 9600 ----

At the completion of this test, the tube shall meet the power output and voltage
requirements of oscillation {2) of the Quality Conformance Inspectiom, Parct i,
and the tener drive torgue and backlash requirewments of Part II.

The frequency obtained by turning the tuning shaft te a given angular position in
one direction shall be reproducible within the specified limits when returning to
that same position from the opposite direction after thermal equilibrium,

1)
{
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NOTES:
3E. The tube shall meet the limit specified herein after it nas been subjected to
the shock and vibration tests.
39.  DELETED.
L. DELETED.
Ll Starting at Fl increasing to F3, then decreasing to Fl, the frequency of the

magnetron will be changed in 150 MHz increments after each 50 hours (approximately)
of high voltage operation. The duration of the switching interval detween Osc. (1)
and Osc. {2) shall not exceed 5 seconds. The following cycle shall apply:

Condition ib [a) Ef (V) Duration
Stcandby Q 13.75 2.5 win
Osc. 51) 27.3 b 25.0
Osc. (2) 7.5 2 25.0
Off 8] o 7.5

42, If during life test, the tube dces not meet the specific limits, it shall be
recycled for an additicnal five cycles. At such time, the tests shall be repeacted.
The tube will be considered satisfactory if L1t passes the secoud test,

L43. At each of the dial settings and under the cperating conditions apecified in
ncte 35, the measured frequency shall not differ from the stated frequency by
more than the amount specified when tuning {s performed in the order of i{ncreasing
the frequency.

t4.  The pushing factor shall be measured in three steps, 4 amperes each {15a to 19a,
193 to 2%a 27ato 274 and no value shall exceed the limits specified herein. The
peak current through the magnetron shall alternately be the limits as specified
under this test condition. These tests shail be run o exclude the effects of
thermal drift and frequency fustability not due to pushing.

s, The frequency deviation (maximum frequercy minus minimum frequency) shall not
exceed the stated limits when a VSWR of 1.5 minimum, intreduced into the load at
a distance 1 + 0.05 meters from the magnetron flange, is varied cthroughout all

phases.

e, The magnetron shall be mounted in a resorance free jig and vibrated with sinuscidal
excitation in each of three mutuvally perpendicular planes through the following
amplitudes for both resonance and cycling cests,

5 Hz to 20 Hz 0.1 inch D.A.
20 Bz to 235 Hz 2 G

35 Ez to T3 Hz 0,035 inch D.A.
75 Hz to 300 Hz 10 G

Cycling test: The frequency shall increase from 15-500-15 Hz with approximately
logarizhmic progression, and shall require approximately 15 minutes to

5
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{OTES:

{Cont'd)

traverse the range. This constitutes one cycle. The magnetron shall be vibrated
for two such cycles {inm each of the three planes.

Resonance test: Mechanical resonant frequencies of the magnetron shall be
determined during the cycling rest. The tube shall then be vibrated at the tweo
most severe resonant conditions for a period of 1D minutes each.
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SECTION 1
GENERAL DESCRIPTION

1-1. INTRODUCTION
This manual contains information and procedures for operation of the Solid State Modulator
for use in the Baron Transmitter using the Varian SFD-349 Magnetron.

The manual is organized into three sections as follows:

Section 1. Introduction and General Description
Section 2. Preparation For Use

Section 3. Principles of Operation

Section 4. Operating Instructions

Section 5. Maintenance

1-2. GENERAL DESCRIPTION

A Solid State Modulator, figure 1-1, The Solid State Modulator in essence is a Hard Tube
Modulator which uses low voltage IGBT switches and pulse transformers to drive SFD-349
Magnetron at the proper operating voltage of 25 kV. The SFD-349 coaxial magnetron will
generate high-power microwave RF pulse energy in the frequency range of 8.5 to 9.6
GHZ with a peak power output of a minimum of 250 kilowatt. It is driven by a JAYCOR
Solid State Modulator which will drive the magnetron with proper pulse widths and at a
repetition frequency as directed by the external pulse groups. The duty cycle for the
transmitter is limited 0.0011 as dictated by the magnetron specification. Protective
circuitry will protect the magnetron by not allowing R.F. pulses to be generated at a
combination of pulse width and rep rate not to exceed the .0011 duty. The magnetrons
output frequency is adjusted manually.

Primary power is 220VAC, 60 Hz, 1 phase and is connected to the Transmitter through
connector TB3 . The remote control signals from the host system is on connector J 2 and
J3. J4, BNC, is a pulse representing the magnetron peak current . Cooling for the emitter is
provided by internal fans. The fans circulates cooling air over plenums and heatsinks.

1.3 REQUIREMENTS
TRANSMITTER SPECIFICATION:

Magnetron: SFD-349 or equivalent—8.5 to 9.6 GHZ
Magnetron Input: 25 kV, 26 amps (Nominal)
Peak RF Power: 250kw

1-1




Pulse Widths

Rise Time:

Fall Time:

Qutput Requirements:

(measured at -3 dB power points):
a. 0.5

b. 1.00

c. 2.00

equal to or less than 100 NSEC
(measured between the 10 and 90% power points):

Less than 200 NSEC

(measured between the 80 and 10% power points):

Stability: 0. 1 dB, Pulse to Pulse
Spectrum: Side lobes greater than 12 dB down
NOTE: - The modulator will be capable of delivering the correct pulse

stability and power to permit the necessary RF source
performance. Maximum duty cycle will be limited by modulator

circuitry.

Output Pulse Variation: Less than 1% at any combination PRF, Pulse Width

Jitter:
Delay Stability:

Duty Cycle:

Modulator Output:

and Pulse Code

L ess than 3 NSEC, RMS (Referenced to Input Trigger)
Less than .1 usec after warm-up (One-half hour)
MAGNETRON IS .0011

NOTE: The modulators will employ magnetron “over
duty” protection. JAYCOR_will drop pulses when the
duty cycle Is exceeded, thus maintaining_the maximum
duty cycle. A fault light will alert the operator of the over

duty.

Output to the magnetron will approximate 250 kilowatts.
Qutput Puise Amplitude (Negative Pulse) shall be adjustable
to a preset value between 22 to 26KV. A softstart build up of
the operating voltage to the magnetron is preset and this
shall occur during the first ten seconds after transmitter HV
turn-on. Typical operating conditions require a pulse of 25

1-2




Filaments:

Input Trigger:

Output Connections:

HVPS Regulation:

Altitude:

Dimensions:

Transmitter Weight: .....

.........

Ambient temperature: .................
Humidity..........cccccenmeeeeee
Cooling.....c.cccovneereniennns

........

......

KV at 26 amperes. .
Standby: 13.75 volts, 3.6amps:
Operate: Down to "0” volts at full duty

10 to 15 voits ievel signal with a pulse width of .5 usec to 2
usec via BNC connector. 50 ohm locad

The Magnetron shall be connected directly to the Pulse
Transformer using the 6 inch long leads provided with the

magnetron..

The output voltage regulation over the Modulator duty cycle
range to .0011 shall be better than 1.0 percent. Output ripple
shall be less than 0.1 percent, and recovery from a 50
percent transient spike on the load shall not be greater than

3 milliseconds.

OTHER CONSIDERATIONS:

To 10,000 Feet

- 40C to +55 degrees C
95 %, non-condensing
Internal, forced air
inches
inches
inches
.... 50 pounds with Magnetron




TABLE 1.1
CONTROL INPUT/QUTPUT LINES/CONNECTOR TYPE
INPUT CONNECTOR FOR SINGLE PHASE 208VAC - MS3112E16-8P (J1)

PiN A- PHASE A
PIN H - NEUTRAL
PIN G - GROUND

CONNECTOR UG2918 (BNC) (J3) - COMMAND PULSE
0-10V LOGIC PULSE INPUT FOR MODULATION

CONNECTOR UG291B (BNC) (J4) - MAGNETRON CURRENT
VOLTAGE PULSE REPRESENTING MAGNETRON PEAK CURRENT

INTERFACE CONNECTOR M24308/3-2F (J2)

PIN 1 - RESET COMMAND
ACTIVE HIGH, 10-28V INPUT, OPTO-ISOLATED

PIN 2 - SUMMARY FAULT
ACTIVE HIGH, 10-15V TOTEMPOLE OUTPUT (VCC), OPTO-ISOLATED

PIN 3 -BUSS VCC
10-15VDC TO POWER THE OPTO-COUPLERS

PIN 4 - FILAMENT VOLTMETER ( 15Volts, Full Scale )
5.1MA CURRENT OUTPUT FOR METER MOVEMENT, INDICATING FILAMENT

VOLTAGE

PINS - HV PbWER SUPPLY CURRENT METER ( 1.0 Amps, Full Scale )
0-1MA CURRENT OUTPUT FOR METER MOVEMENT, INDICATING MODULATOR

CURRENT

PIN 6 - HY POWER SUPPLY VOLTAGE METER ( 2000 VOLTS, Full Scale )
0-1MA CURRENT OUTPUT FOR METER MOVEMENT, INDICATING OUTPUT

VOLTAGE

PIN 7 - MAGNETRON CURRENT METER ( 50 ma, Full Scale)
0-1MA CURRENT OUTPUT FOR METER MOVEMENT, INDICATING AVERAGE

MAGNETRON CURRENT

PIN 8 - GROUND
RETURN FOR METER CIRCUITS, TRANSMITTER GROUND

PIN 9 - HV ON/RADIATE COMMAND




ACTIVE HIGH, 10-28V INPUT, OPTO-ISOLATED

PIN 10 - FILAMENT READY
ACTIVE HIGH, 10-15V TOTEMPOLE OUTPUT (VCC), OPTO-ISOLATED,
INDICATING FILAMENT WARM-UP DELAY IS COMPLETED

PIN 11 - MAGNETRON AIR FLOW
SWITCH CONTACT TO GROUND INDICATING MAGNETRON COOLING AIR FLOW

PIN 12 - N/C

PIN 13 - BUS RETURN/BUS COMMON
RETURN VOR VCC IN, COMMON FOR COMMANDS

PIN 14 - AC ON
ACTIVE HIGH, 10-28V INPUT, OPTO-ISOLATED

PIN 15 - N/C

NOTE: THE COMMAND AND STATUS SIGNALS ARE ISOLATED FROM THE
TRANSMITTER GROUND BY OPTO-COUPLERS. THE STATUS SIGNAL
(SUMMARY FAULT AND FILAMENT READY) OPTO-COUPLERS ARE POWERED BY
THE EXTERNAL BUSS VCC VOLTAGE, WHICH SHOULD BE +10-15VDC (20V MAX).
THE POWER RETURN IS BUS RETURN/BUS COMMON, WHICH IS ISOLATED

FROM THE TRANSMITTER GROUND.

The Front Panel has the following meters:
FILAMENT VOLTMETER - 15 volts Full Scale

HV POWER SUPPLY CURRENT METER — 1.0 Amps Full Scale
HV POWER SUPPLY VOLTAGE METER - 2000 volts Full Scale
MAGNETRON CURRENT METER - 50 ma Full Scale

AC INPUT VOLTS - 220VAC — SYSTEM POWER

AC INPUT VOLTS - 220VAC — TRANSMITTER POWER
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SECTION - 2
PREPARATION FOR USE

2-1. INTRODUCTION

This section contains unpacking, inspection and installation instructions for a Solid State
Modulator/Transmitter for use with Baron Services Radar.

2-2. UNPACKING AND INSPECT 1ON

The ASSEMBLY is shipped in cne container, carefully open the container and remove the
Modulator assembly. Visually inspect Modutlator for damage that may have occurred
during shipment. Check for evidence of water damage, bent or warped chassis, loose
screws or nuts, or extraneous packing material in connectors or air vents. Inspect all
connectors for bent connector pins. Inspect all connectors on the card cage to be sure
that the PCB's are properly seated and securely connected. After inspection, the SFD -

349 Magnetron is ready for MOUNTING TO MODULATOR , Transmitter should be

tested with dummy load prior to Radiating from the Antenna.,

CAUTION
Exercise care in handling equipment during inspection fo
wggmggmﬂmmuaﬂ%ﬁiﬁﬂﬂﬂﬂg-

2-3. INSTALLATION

The Transmitter assembly is designed for mounting on a fiat stationary surface. Cooling for the
Transmitter is provided by internal fans. Be sure when mounting into enclosure that enough
cooling air is allowed from the intakes and aliso provisions are made for exhausting hot air.

TO INSTALL THE TRANSMITTER, PROCEED AS FOLLOWS:
« Install Transmitter and secure with (6) - 6/32 mounting bolts where indicated by the

configuration drawing.
NOTE

Be sure that the Transmitter is mounted close enough to the host equipment
to prevent stress on the interconnecting cables.

Refer to figure 2-1 for location of Transmitter connectors and connect to power
lines and host console with interconnecting cables.




o After the magnetron and dummy load is installed, Refer to paragraph 2.4, run
minimum performance tests to ensure that the Transmitter meets performance

standards.

Installation Performance Check Out:

1. insure Dummy Load is connected to transmitter RF Output Port

2 Place unit into standby operation, External trigger Pulse Train should be set for
1 usec PW at 500 Hz PRF. Modulator is awaiting 5 minute time out.

3. Verify Filament Voltmeter indicates approximately 13.75V.

4 After time out switch unit into radiate. Verify power supply meter ramps up to
approximately 1200V and power supply current meter and magi average current
meter have an indication.

5. While monitoring detected RF on oscilloscope change external settings PW to
2.0 usec and PRF to 250 PPS. Verify waveform is to specification and flat
across the top. If not adjust CCA A4A5 R2 for a flat response.

6. If all tests have passed, shut down transmitter and remove dummy load.
Connect transmitter RF output port to the antenna waveguide system.




SECTION 3
PRINCIPLES OF OPERATION

3.1 INTRODUCTION
This section contains a functional description of the Solid State Transmitter. A glossary of

interface signals is provided in Table 1-1, page 1-4.

Other sections give functional descriptions of the assemblies that make up the Transmitter
Group. The schematics for each of the assemblies can be found in the back of the manual.

3.2 SYSTEM FUNCTIONAL DESCRIPTION

The Transmitter empioys a SFD-349 pulsed magnetron. The tunable magnetron operates in
the frequency band of 8.6 to 9.2 Ghz. The magnetron RF output frequency is set by manual
control. The magnetron will generate peak RF power of 250 Kilowatts Peak. Besides the
magnetron, the Transmitter has the following Sub — Assemblies.

. Rectifier Filter (A1) BA15000

2. 28vdc & Bias P.S. (A2) RC2003

3. Filament P.S. (A3) RC4000

4, Card Cage Assy (Ad) RC7000

—

4.1 CCA Control Conditioner (A4-A4) TT 21000
4.2 CCA Interface & Control (A4-AS) RC 2004
4.3 CCA Master Regulator (A4-A8) FPQ 1104

4.4 Low Voltage Monitor (A4-A1) RC 2002
4.5 Low Voltage P.S.  (A4-A2) TT 10600
4.6 Extender Board (A4-A3) TT 20200
5. DC-DCP.S. (AS5) RC3000
6. Modulator Assy (A6} BA-16000
6.1 IGBT Assy (A6-A3) RCS5500
6.2 IGBT Driver (AB-A1) TT10210
6.3  Oil Can Assy (A6-A2) BA16500
7. Reset Circuit (A7) BA 17000

The RF output puise width and PRF are controlled by an external pulse train supplied by the
host system. The Transmitter is designed to operate at a puise or pulse code repetition
frequency (PRF) of 250 to 1200 Hz , Pulse Widths of .5, 1.0, 2.0 usec. and limited to a

maximum duty cycle of .001 and 1200 PPS.
Cooling for the Transmitter is provided by intemnal fans .

3.3 SYSTEM OPERATION

When the Power circuit breaker is On and Standby is selected, filament voltage is applied

to the magnetron by an AC (3.8 kHz nominal) square wave, isolated from the high voltage
pulse by a specially designed transformer. After a warm-up period of 5 minutes, the
Transmitter will indicate Filament Ready and will switch to the HV/Radiate mode if it has been
selected. The magnetron will operate at the PRF and pulse width as received by external

trigger.
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When the magnetron starts puised operation, the peak current is sensed and converted to an
average current for scheduling the filament voltages for proper magnetron operation. As the
duty cycle is increased, the filament voitage is reduced. This type of scheduling allows the
transmitter to be operated at different duty cycles without concemn for damage to the
magnetron. The average operating current of the magnetron is monitored by the Interface &

Control Card (A4AS5).

The primary 220 VAC is rectified and filtered to an unregulated voltage of 270V DC. The
unregulated 270 VDC is boosted and regulated to & nominal voltage of 1240 volts by the DC-
DC Converter ( A5 ). The HVPS remains off until warm-up is complete and the HV/Radiate
mode is manually selected, by the operator, in concert with the selected repetition rate and
pulse width. The high voitage is then ramped to the proper preset operating point in a period
of 10 seconds. Master regulator circuit card assembly A4A6 maintain the DC voltage at a
prescribed level by pulse width modulating the DC/DC converters drive pulses. [t is
advantageous to ramp the DC voltage, which in tum slowly increases the peak current to the
magnetron. This enhances the magnetron reliability and also helps burn out any gases that
may have built up if the magnetron has not been used for a period of time. Ramping the
voltage allows the magnetron to be turned on at its minimum operating current and slowly

increased to the peak operating current.

The external generated pulse is processed and amplified by the control/conditioner CCA
(A4A4) then fed to the IGBT Driver/Modulator assembly ( A6 ). The Control/Conditioner
monitors the input pulse train. to keep the magnetron duty cycle from exceeding its limit of
0.001. When the duty cycle is exceeded, the circuitry on (A4-AS5) drops out pulses to maintain

the duty cycle at 0.001.

When the IGBTs are driven on they apply a nominal 1220 volt pulse to the primary of the
pulse transformer. The secondary of the pulse transformer applies a nominal operating
voltage of 25,000 voits to the magnetron at the specified rate of rise of voltage to assure its

proper operation.

3.4 28 VDC AND BIAS POWER SUPPLY CCA (A2) _

This chassis mounted assembly contains two DC-DC converters that are powered by the
unreguiated 270 VDC. The 28 VDC converter is used to drive the programmed filament power
supply A6 and LVPS AS. The 3.3 VDC Bias converter supplies reset current via A7 and L1 to
the pulse transformers in the Oil Can Assembly A6-A2.

3.5 FILAMENT POWER SUPPLY ASSEMBLY (A3)

The power supply pass and switching transistors are mounted through a heat sink to the
CCA. The assembly has a small fan to ;help dissipate the 50 watts of loss. The power supply
comprising a linear regulator and push-pull transformer driver is controlled by the Interface
and Control and Monitor CCA A4A5. The Filament transformer is located in the Gil Can
Assembly ABA2. The transformer driver operates at 3.8 KHz and is current limited. The
filament transformer output is 13.75 VAC rms.
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3.6 CARD CAGE (A4)

The Card Cage houses the following * piug-in * circuit card assemblies (CCA):
Master Regulator CCA (A4A8)

Control Conditioner CCA (A4A4)

Interface and Control CCA (A4AS)

Extender Board (A4A3)

The LVPS CCA (A4A2) is mounted onto the left side of the Card Cage and the Standby P/S,
LV Monitor And Relay CCA (A4A1) is mounted onto the back of the Card Cage.

3.7 MASTER REGULATOR CONTROL CCA (A4A6)

The DC-DC Converter is configured as a current mode buck regulator with a push-pull
inverter output. A pair of Pulse Width Modulator (PWM) ICs generate the regulator and
inverter FET gate drive pulses. Circuitry monitors the output current for a fault condition and

produces outputs for the panel meter.

3.8 CONTROL CONDITIONER CCA (A4A4)

The command puise is monitored by the duty cycle limiter circuit. The circuit is an integrating
limiter. When the voltage on the capacitor is charged to the comparator limit, the pulses are
inhibited for approximately 1.8 ms which can limit pulse widths as well as drop whole pulses.
The duty cycle limit is set to .0011 to guarantee operation at .0010. Because there is a finite
rise time and magnetron turn-on delay, the generated pulse must be stretched to obtain the
proper RF pulse width. The compensation circuit adds approximately 300 ns to the pulse

width.

The output buffer amplifiers drive the shielded lines that go to the IGBT Driver CCA (ABA1)
The Mod Pulse turns on the main IGBTs and the End Pulse, that is generated by the trailing
edge of the Mod Puise, helps turn off the main IGBT.

The CCA has a Test switch that can be used to disable the IGBT gate drive pulses while the
high voltage is on or enable the pulses without the high voltage being on. A LED on the CCA

indicates if the switch is not in the Normal position.
39 INTERFACE AND CONTROL CCA (A4A5)

The Interface and Control CCA performs eight functions:
1. Isolation of the external control and status signals from the Transmitter to ground.
o This is accomplished by using optocouplers.
2 Generation of the 10 second ramp that controls the High Voltage Power Supply. (HVPS)
3. Monitoring of the actual HVPS output to insure that the output is lass than 1925volts and
at least 90% of the programmed voltage.
4. Monitoring of the peak magnetron current
e If the peak magnetron current exceeds the normal operating current by 25%, the
pulse is terminated. If there are two successive over current puilses, a
magnetron current fault is generated and the radiate command is terminated.
5. Automatically resetting the magnetron current fault.
o The circuitry will reset the fault three times, after that the fault has to be manually
reset.
6. Automatic programming of the filament voitage based on the magnetron average current.
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7. Filament warm-up time delay when the AC voltage is first applied.
8. Fault logic used to protect the transmitter.

The Interface and Control CCA has three adjustments which are as follows:
« High Voltage
e Maximum Magnetron Current (Fault Threshold)
¢ Filament Program Slope

The CCA also has a three position test switch which allows:
1. “TEST" —The modulator IGBT gate drive to be enabled without having to wait for

the filaments to time-out. This is an aid in troubleshooting.
2 CENTER - “OFF" —Will disable the gate drives with the HVPS “On”.

3. “ON" — Allows normal operation.

CAUTION: ONLY in the “Normal Operation Mode” can the transmitter emit R.F.

The Interface and Control CCA has 10 LED indicators which are as follows:

DS2. H.V. Over Voltage Fault

DS3. H.V. Under Voltage Fault

DS4. Modulator (HVPS) Average Current Fault

DS5. Magnetron Peak Current Fauit

DS6. In Test Fault. (Test switch not in "normal operate” position)
DS7. HV On/Radiate (Green)

DS8. Filament (under) Current Fault

DSS. Filament Ready {Green) , Time out Complete.

DS10. Low Voltage Fault

DS11. Temperature Fault

All LED indicators are "RED” unless otherwise noted.

3.10 LOW VOLTAGE POWER SUPPLY CCA (AdA2)

The chassis mounted Low Voltage Power Supply contains two DC-DC converters which
provide three independent output voltages of +-15 VvV DC and +5 V DC.

3.11 LOW VOLTAGE MONITOR (A4A1)

The (LVMB) samples the following voltages:
e +5vdc
e +15vdc
e -15vdc
o +28vdc

e +3.3vdc
If any of these voltage are out of tolerance, a Low Voltage fault signal is sent to (A4-A5) CCA
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3.12 DC TO DC CONVERTER(AS)

The DC to DC Converter is the linefload regulator and receives the unregulated 270 VDC
output from the rectifierffilter.

CAUTION: The 270 VDC is not referenced to ground.

The DC to DC Converier contains a Buck regulator and a push-pull inverter that provides the
step-up in output voltage and the necessary isolation between the primary AC input lines and
the rest of the system. The DC to DC Converter has three current sense transformers, which

are as follows:

» REGULATOR
e [INVERTER
OUTPUT

The sensed regulator current is used by the regulator IC to control the voltage feedback loop.
The Inverter current is monitored to limit the transformer primary current. The output current
is filtered and buffered to drive the panel meter and monitored for high average current.

3.13 MODULATOR ASSEMBLY (A6)
The modulator Assembly has five major components or assemblies which are as follows:

CAPACITOR BANK
IGBT DRIVER CCA
IGBTS

SNUBBER ASSEMBLY

The Capacitor Bank supplies the peak current drawn by the IGBTs when they are driving the
primary of the HV puise transformer. The IGBT Driver CCA is the interface between the PRF
and Pulse Width Conditioner on CCA (A4-A4) and the IGBTs. The IGBT Driver CCA output
uses a low leakage inductance pulse transformer to isolate and drive the gates of the IGBTs.
The Mod Pulse tums on the IGBTs and the End Pulse helps turn off the IGBTs. The Snubber
Assembly absorbs the inductive energy left in the primary of the HV pulse transformer at the

end of the pulse.

3.14 OIL CAN ASSEMBLY (A6-A2

The Oil Can Assembly contains the HV pulse transformer, filament transformer and the pulse
shaping network. Also, there is a current sense transformer to monitor the magnetron current.
The HV pulse transformer has a reset winding that when biased with a direct current allow a
larger flux swing (volt microsecond product).

3. 15 RESET CIRCUIT (A7)

The Reset Circuit is comprised of resistor (R2) and inductors (L1) that provides a constant
reset bias current for the pulse transformer. The 3.3V converter on the A2 CCA supplies the

power and the current is set by the resistor.

3.16 OVER-TEMPERATURE PROTECTION
The Transmitter contains two thermostats; one mounted on the DC/DC Heatsink and one

mounted on the Modulator Assembly Heatsink. The thermostat contacts are normally closed,
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and open when the transmitter internal operating temperature exceeds 95 degrees C. When
an over-temperature occurs, one or more of the thermostats will open and generate a fault
signal on the Fault interface CCA A4-A5. When an over temperature fault occurs, the logic
disables the HV/Radiate command. When the open thermostat is sufficiently cooled, it will
reset (close) and the transmitter will automatically initiate HV ramp-up and radiate.

3.17 MAGNETRON ASSEMBLY (V1)

The magnetron generates a pulsed RF output of 250kw. The magnetron is manual tunable
from 8.5 to 9.6 Ghz.
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SECTION - 4
PERATING INSTRUCTIONS

OPERATING INSTRUC TIUIND
4.1 INTRODUCTION

This section contains operating instructions for the Solid State Modulator using @ ‘X
Band, SFD-349, 250kw Magnetron for the Baron Systems Radar. The Transmitter has a
control panel for local operation and an I/O interface for remote control by a host system.

4-2. CON INDICAT

The location and function of all controls and indicators on the modulator assembly are
shown in figure 4-1 and are described in table 4-1.

TABLE 4-1.

TRAN ER CONT INDICAT

Name Function

OPERATING MODE
c INDICAT

AC POWER: Load protection for primary 220VAC power source.
(CB1) Circuit Breaker (CB1)Opens if transmitter exceeds normal load. Tum

*OFF” then back “ON" to reset.

QFF/STANDBY:In OFF position, AC voitage to the transmitter is off.
{Switch, S1) In STANDBY position, AC voltage is applied to transmitter Power
supplies and power is applied to all control circuits and magnetron

flaments. In “Standby” , with the flaments warming -up the triggers are inhibited. (Local
mode only)

MAIN POWER Used to indicate the AC input voltage
(Meter. M1}  The nominal indication is 230 VAC.

pIS VOLTAGE Aliows the operator to check the voltage from the
(Meter. M6)  power supply. Will be in the range of 1200 to 1400 VDC.

P/S CURRENT Gives the operator a indication of the proper operation of the

(Meter, M4) _ Transmitter. The maximum high voltage power supply current is
.8 Amps.
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FILAMENT VOLTAGE  Lets the operator know what the voltage on the filaments are

(Meter, M3) at standby and when in "“RADIATE” to see if the filaments are
being programmed properly. The standby voltage is 13.78
volts.

TRANSMITTER POWER Indicates the transmitter AC voltage is “ON” and the
{METER M2) transmitter is in Standby awaiting time-out. The nominal
indication is 230VAC.
FAULT Indicates one or more faults exist. The fault(s)will be
i r.D indicated on the Control/Conditioner CCA (A4A4)
and Interface Control CCA (A4AS5) by edge mounted LED's
STANDBY Green LED: When lit, indicates that power is applied
Indi r to the transmitter control circuits and filaments.

MAGNETRON AIRFLOW Indicates magnetron cooling air is restricted or the Blower
(INDICATOR, DS4) has failed

N AVER CUR < The Meter is a indication of average
(indicator, M5) R.F. power and the meter is calibrated
for 50 milliamps full scale.

FILAMENT READY GREEN LED , When lit, indicates that the
(Indicator, DS2) transmitter has completed the warm-up cycle.

- When RADIATE is selected, the green HV / Radiate LED will
(indicator DS5)  be illuminated and the average current meter will indicate that R.F.
is being emitted.

PULSE WIDTH AND REP RATE IS SUPPLIED EXTERNALLY THROUGH THE BNC
CONNECTOR. THE TRANSMITTER IS SET FOR .5 USEC TO 2 USEC PULSE
WIDTH AND A REP RATE FROM 250 TO 1200 PPS.

RESET Depressing the push button will clear the latched fauits.
(Switch S2)
EAULT INDICATORS:
- RED LED Indicates modulator/power supply
Indicator (DS11) heatsinks over temperature.

- RED LED Filaments not connected or

Indicator (DS8) filament supply not operating correctly.
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DUTY CYCLE - YELLOW LED Duty cycle exceeded, (pulse
Indicator (DS3) width x rep rate) and pulses are being
dropped. ( Warning Only)

P VERC - RED LED Indicates ,
indicator (DS4) the DC to DC converters has exceeded it
rated output current.

(THIS FAULT IS LATCHED)

wx - RED LED indicate one or more of
Indicator (DS10) the voltages are under voltage.
MAGNETRON PEAK CURRENT- REDLED Indicates the peak
Indicator (DS5) current has exceeded 33 amps for two

pulses in a row.

(THIS FAULT IS LATCHED)
CONNECTORS

TB3 MAIN POWER Screw Terminal Biock. Receives 230 VAC and out put Load.
J2 INTERFACE CONNECTOR

J3 COMMAND PULSE

J4 MAGNETRON CURRENT SAMPLE

WAVEGUIDE WR- 112 Waveguide flange. Will have a gasket and FLANGE
protective cover for shipping and storage.

4-3. OPERATING PROCEDURES
To operate the emitter, proceed as follows,

1. Air flow is important for proper cooling, make sure that the intake
and exhaust outlets have no obstructions.

2 Check to be sure that RF power output Waveguide is properly connected .
Check to be sure that all transmitter power and /O cables are properly
connected to the host system.

3. Refer to fig 4.1 On the transmitter contro! pane!, tum * ON " the power with
CB1 and be sure (OFF/SAFE/HV RADIATE) to (SAFE) position.
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4 Set OFF/ISTANDBY switch to STANDBY position. The STANDBY indicator on
the transmitter control panel should be fit and the internal cooling fans should

operate.

5. Set the RF frequency adjustment on the magnetron for the desired output
frequency .

NOTE:
THE TRANSMITTER WARM-UP CYCLE TAKES APPROXIMATELY

5 MINUTES. WHEN THE WARM-UP CYCLE IS COMPLETE, THE FILAMENT/
READY |NDICATOR WILL BE LIT.

6. Set OFF/SAFE/RADIATE switch to HV/RADIATE position and observe the
magnetron average current. The Average current meter will indicate the average

R.F. Power.




SECTION 5
MAINTENANCE

5-1. |NTRODUCTION _

This section contains periodic maintenance, test and trouble analysis procedures for the
Solid State Transmitter located in the Baron Radar System. it also contains a description

of test equipment required to perform the identified tasks.

5-2. 10DIC MAIN

Periodic maintenance requirements and the intervais at which the tasks should be
performed. are listed in Table 5-1

CAUTION
WEAR PROPER EYE PROTECTION TO AVOID EYE
INJURY WHEN USING COMPRESSED AIR
TABLE 5-1. PERIODIC MAINTENANCE

TASK INTERVAL ACTION

Clean magnetron 6 Months
cooling fins, Cathode Stem

Power and Pulse As required Check power and puise
Width Check width per paragraph 5-4.
WARNING

INTERNAL VOLTAGES MAY CAUSE SEVERE SHOCK OR DEATH.

USE CAUTION AND AVOID CONTACT WITH ENERGIZED COMPONENTS.

CAUTION

INTERNAL VOLTAGES MAY ALSO CAUSE ARCING AND BURNS,
REMOVE ALL JEWELRY WHICH MAY CAUSE SHOCK OR HAZARDS.
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5-3. INSPECTION AND CLEANING )
Inspection and cleaning should be performed every six (6) months. If the transmitter is

operated in a severe dust environment, perform inspection and cleaning more often.

OFF AND THE

OFF/SAFE/HV RADIATE SWITCH IS IN THE SAFE POSISTION

Remove covers as necessary so cooling fans and interior of transmitter can be inspected
for dirt and dust. Inspect and if necessary, clean the fan blades. If dust and dirt are allowed
to accumulate, the cooling efficiency may be diminished.

Using either compressed air or a brush with soft bristles, loosen and remove accumulated
dust and dirt from the air vents (if added) and fan blades.

After completion of inspection and cleaning, retum the “OfffSafe/HV Radiate” and
“Off/Standby switches to the “OFF” posistion.

54. POWER AND PULSE WIDTH QUTPUT CHECK

To check the transmitter RF power output and/or pulse width, the following

equipment and procedures are recommended:
1. Connect appropriate test equipment to extermal RF MONITOR

connector. Use any combination of the following test equipment
available to monitor the RF output.

a. Spectrum analyzer
b. RF Crystal detector and Oscilloscope.

¢. Peak Power Meter.

2. Generate required PRF and pulse width
3. Activate Transmitter and select LOCAL/RADIATE modes of operation.
4. Check power and if necessary adjust the H.V. is set for the flattest response on the

Detected .RF. at the 2.0 usec setting.
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5.5 REMOVAL OF MODULES

MMMMMMMM)

1. Remove 4 mounting screws on A2.
2. Loosen 2 captive screws on A2J1.

2.DC.DCC v
1. Loosen 2 captive screws on assembly’s J1.
2 Remove 4 mounting screws from underside of drawer.
3. Disconnect biack and white output cables from TB2.
r - lator ly A6 R V.

1. Remove 4 mounting screws underneath shelf.
2 Disconnect black and white high voltage cables.
3. Disconnect J1 and P1 from module.

4. Remove 6 screws on upper and lower interconnecting bars to oil can.

Procedure #4 - Filament P/S A3 Removal

1. Loosen 2 captive screws on A6 J1.
2. Remove 4 mounting screws on power supply brackets.

Procedure #5- Low Voltage Power Supply A4A2 (Removal

1. Remove card cage cover panel.
2. Loosen 2 captive screws on A5J1.
3. Remove 4 screws on A5 module.

- iag P '

1. Loosen 2 captive screws on AdJ1.
2 Remove 12 screws on both power supply modules.
3. Wipe terminal compound off yourself.

Procedure #7- Magnetron (Removal
1. Remove 2 screws on magnetron return cable strap.

2 Remove J1 and J2 from the oil can. (Fig. 1, Ref. 2)
3. Remove 8 screws on the magnetron output flange.

CAUTION: Be sure the high voltage lead labeled “Filament” is on the magnetron
filament lead!]
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CAUTION: Be sure to tighten the magnetron plate screws

or the contact resistance to ground for the magnetron can cause problems

1. Connect the magnetron retumn braid with 2 screws
2. Connect P1 and P2 to the oil can.
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TEST SETUP FOR
SPECTRUM AND EMISSION MEASUREMENTS
DATA MEASURED AT 9375 MHz

DUMMY LOAD
* DIRECTIONAL
WAVEGUIDE COUPLER
FILTER -50 dB
TRANSMITTER

SPECTRUM
PLOTTER ANALYZER

HP 7550A HP 85645

Spurious measurements data taken from transmitter directional coupler.

Required emissions below carrier = 43 + 10 log (Pm) =
43+ 10tog(295)=
43 + 24 = 67.7 dB below carrier.

Note that from 0 Hz to 40 Ghz no spurious signals shown are greater than approximately -70
dBc.

*  WAVGUIDE FILTER INCLUDED
IN TEST SETUP IS NORMALLY

LOCATED IN THE WAVEGUIDE

ASSEMBLY AT THE EQUIPMENT

RACK. CENTER FREQUENCY IS

9375 MHz. S T CODE DRI NO. | DRAWLIG NO.

A SK1874-09

APPRU/DATE| SCALE 52005 l SHEET 1 OF 1
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TEST SETUP FOR SPURIOUS RADIATION FIELD STRENGH

STANDARD GAIN HORN

SPECTRUM
ANALYZER

HP 8564E

PLOTTER
HP 7550A

NARDA
RADIATION
MONITOR
MODEL 8616

=

PROBE
MODEL 8621D

TECHNICAL SYSTEMS ASSOCIATES MODEL 284-15
GAIN 14.26 dB @ 2.8 Ghz

STANDARD GAIN HORN
TECHNICAL SYSTEMS ASSOCIATES MODEL 187-18
GAIN 19.56 dB @5.65 Ghz '

STANDARD GAIN HORN
TECHNICAL SYSTEMS ASSOCIATES MODEL 112-22
GAIN 1643 dB @ 9.4 Ghz

NOTE; THIS HORN USED UP TO 40 Ghz

* MARKERS ON SPECTRUM PLOTS DO NOT REFLECT
STANDARD GAIN HORN VALUES. VALUES MUST BE
ADDED TO DATA.

TRANSMITTER

Measurements werc made using each standard gain hom,as shown in the analyzer
plot,probing around doors,panels and cabies. Highest readings were obtained

in front of the air filter. Measurements were taken with the transmitter at full
power (295 kW peak) with the horn located 3 feet away in front of the air filter,

In addition a Narda Electromagnetic Radiation Monitor, Model 8616 and isotropic probe,
Model 8621D were used to probe around the transmitter,cabinct doors,panels,etc. No

readings were observed greater than 2 mw/cm® .

s T ooDEbET O | DRAWNGNe. |
A SK1874-13

APFRU/DATE| SCALE 52005 [ SHEET 1 OF 1




TEST SETUP FOR POWER MEASUREMENTS

DUMMY LOAD

*

DIRECTIONAL
WAVEGUIDE COUPLER
FILTER -50 dB

TRANSMITTER

AVERAGE
POWER METER
HP 432A

TRANSMITTER POWER OUTPUT=DIRECTIONAL COUPLER+DUTY CYCLE CORRECTION FACTOR+METER READING
=50.0+33.0+1.7

=84.8 dBm

=295 kW
D CYCLE CO N FACTOR

*  WAVGUIDE FILTER INCLUDED DC=10 LOG 1/PRF X PW
IN TEST SETUP IS NORMALLY DC=10 LOG 1/250 X 2usec(10-6)
LOCATED IN THE WAVEGUIDE DC=33.0
ASSEMBLY AT THE EQUIPMENT
RACK. CENTER FREQUENCY IS
9375 MHz.

SZE | CODEIDENT NO. | DRAWING NO.
A SK1874-10

APPR/DATE[ SCALE 52005 SHEET 1 OF 1
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