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INTRODUCTION 

PURPOSE. 

The purpose of this test was to observe 
the operational characteristics of the 
Remote System Monitor (RSM), type 
FA-9852/1, in a real world environment 
over a period of 30 days. 

BACKGROUND. 

Under 9550-AAF-501-78-002 • the Federal 
Aviation Administration (FAA) Technical 
Center is providi~g technical and 
analytical support to the Airway 
Facilities Service (AAF) in the Remote 
Maintenance Monitoring System (RMMS) 
program. Task No. 8 provides support to 
the Radar Beacon Performance Monitor 
(RBPM) program. One subtask is to 
monitor the performance of the RSM in a 
real environment. 

The RSM is comprised of dual 
transponders with automatic switchover 
capability and antenna system FA-9853. 
During normal ope rat ion, the RSM is 
installed in a fixed remote position and 
operates in conjunction with an air 
traffic control beacon interrogator 
(ATCBI). The RSM provides the ATCBI 
with a reference target, which is 
displayed on controller displays such as 
the AN/TPX-42, Automated Radar Terminal 
Systems (ARTS) II, ARTS III, and Bright 
Radar Indicator Tower Equipment (BRITE). 
Precise azimuth and range is provided 
to enable an accurate and comprehensive 
system check, 

The RSM was installed in a laboratory in 
building 301 at the FAA Technical 
Cent er on June 2, 1980, for a 30 day 
test period. 
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DISCUSSION 

INSTALLATION. 

The RSM was installed in room_ 300, a 
laboratory in building 301, and 
connected to its antenna via an existing 
RG-214 coaxial cable. This cable was 
approximately 100 feet long. The 
antenna was mounted on a 10-foot section 
of 4-inch pipe, which was affixed to a 
platform on the roof of building 301. 
The 45° horn antenna was oriented so it 
could "see" the Airport Surveillance 
Radar (ASR)-4 and ASR-5 Beacon radar 
sites, and not "see" the ASR-7. This 
was done because of the very close 
proximity of the ASR-7 (see figure 1). 
The internal attenuator in the RSM was 
set to 30 decibels (dB) to further 
reduce the effects of the ASR-7, 

The RSM produces a radiofrequency (RF) 
pulse train in reply to interrogations 
from an ATCBI. This reply produces a 
target on a radar display, similar to 
all the aircraft on that display. For 
this reason, an assigned code and 
altitude were obtained from air traffic 
control (ATC) personnel. The RSM was 
assigned a mode 3A code of 1275 and a 
mode C altitude of 100 feet. A delay of 
360 microseconds was set into the RSM, 
This placed the RSM target return on the 
radar display at a range of approxi­
mately 30 miles from the radar, at an 
altitude of 100 feet, with an azimuth of 
approximately 108°, 

TESTING, 

Prior to placing the RSM in operation, 
sample commissioning data were taken for 
use in preparing a Sample Performance 
AC Ce pt an C e Re CO rd , Th i S W a S 



accomplished using an 8925/ATC 
Transponder Test Set in the Technical 
Center Avionics Shop. After completion 
of the sample data measurements, the RSM 
was reinstalled in the laboratory in an 
operational configuration (see figure 2) 
to operate 24 hours a day for 30 days. 
(Note that figure 2 is the operational 
configuration, and figure 3 is the power 
reading configuration.) 

Duiring this test period, the performance 
of the RSM was observed in a real radar 
environment with on-line RSM channels 
being alternated on a daily basis. This 
wa:s accomplished through the use of the 
commissioned ASR-4 radar/beacon site and 
th-e Terminal Automation Test Facility 
(TATF) in building 250. The beacon at 
the ASR-4 site is an ATCBI-3, and the 
TATF is an ARTS III test facility. 
Using the ARTS III operational program, 
version A0-15, RSM data were collected 
and recorded. Particular information 
about the replies from the RSM, such as 
n\llmber of returns per scan, reply beacon 
code, range, azimuth, and altitude were 
recorded to be reduced at a later time 
uE1ing the "Data Reduction and Analysis 
for Maintenance (DRAM) Program." Sample 
printouts of target reports (declared 
tEtrgets) are shown in appendix A, and 
sEtmple printouts of target reply data 
(individual replies) are shown in 
appendix B. These data were analyzed to 
determine the operational character­
i11tics of the RSM. Figures 4A and 4B 
show a distribution of 100 target 
reports from the RSM channel A and 
c'hannel B, using the same beacon 
foterrogator channel. The mean azimuth 
w,as 108. 34 ° for channel A and 108. 28 ° 
for channel B. The range for both 
channels for the 100 target reports 
remained a constant 30,13 miles, It was 
found that the only change in range 
occurred when the beacon 
interrogator channels were switched. 
With the ATCBI-3 system l the reported 
rnn~~ was 30,13 miles, hut with system 2 
t:.ht' reported range was 30.06 miles, a 
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difference of one range cell or one­
sixteenth of a mile. Figures 5A and 5B 
are plots of the distribution of the 
number of replies per target report 
for the same sample of 100 reports. 

During the test period, the RSM output 
power and transmitter supply voltage 
were measured on the dates shown in 
table 1. This was accomplished using 
the configuration shown in figure 3 for 
power measurements. 

During the power checks on June 17 it 
was noted that the power output of 
channel B had dropped to less than one 
watt, Channel B was then powered down. 
On June 20 it was determined that the 6 
dB attenuator in the output of channel B 
had failed. Since a spare attenuator 
was not available, channel A's 
attenuator was placed into channel B. 
Channel B then stayed continuously on­
line until June 25, when a new attenu­
ator was received and installed in 
channel A, which was then put back in 
service. Because of the outage due to 
the attenuator failure, the test period 
was extended to July 21. On July 21, 
1980, the RSM was removed from service. 
Postservice data were again taken in 
the Avionics Shop. This marked the 
termination of the evaluation at the FAA 
Technical Center. 

DISCREPANCIES NOTED. 

1. During initial testing on June 2, 
the mode C code switch (A-4) was found 
to be bad. A jumper was added on the 
printed circuit board to temporarily 
bypass the problem, 

2. Upon initiation of power readings 
(see table 1) a discrepancy of the 
voltage versus power ratio between 
channel A and channel B was noted. 
After the channel B attenuator was 
replaced, there was closer agreement of 
the voltage readings between the two 
channels. 



3. On June 17, the 6 dB attenuator 
in the output of channel B failed. 

waveform irregularities were noted 
on channel A. These were called to 
the attention of the contractor and 
the Washington Program Manager and 
are to be corrected by the contractor. 

4. On July 21, during postservice 
testing in the Avionics Shop, some 

TABLE 1. OUTPUT POWER READINGS 

Variable Variable 
Supply A * Power A Supply B * 

Date (Volts) (Watts) (Volts) 

June 13 37 35 45 

16 37 35 45 
17 37 35 45 
18 37 35 out of 
19 37 35 out of 
20 out of service (see text) 40.5 

23 out of service (see text) 40.5 
24 out of service (see text) 40.5 
25 37 35 40.5 
26 37 35 40.5 
27 37 35 40.5 

30 37 34.5 40.5 
July 1 37 34.5 40.5 

2 37 34.5 40.5 
3 37 34.5 40.5 

8 37 34.5 40.5 
15 37 34.5 40.5 
21 37 34.5 40.5 

* Readings obtained from front panel meter. 
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Power B 
(Watts) 

35 

35 
failed 

service (see text) 
service (see text) 

35 

35 
35 
35 
35 
35 

35 
35 
35 
35 

35 
35 
35 
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APPENDIX A 

SAMPLE REPORT PRINTOUTS 



---000011~.125 !lR 108.1 S !O ■ l3 1275-3 001-3 
OOOOIJb.039 . JlR 108.2 S 30.1:l 1275-3 001-3 -~-
0000119.960 11R 108.3 S 30 ■ 13 1275-3 001-3 
0000123.882 lJR 108.3 S J0.13 1275-3 001-3 
0000121.804 ---riR--"fos.,s·30.13 1215-3 001-3 

__ 0 ..... 0_00131. 726_ llR lOit.5 S JIJ.13 1215-3 001-3 
0000135.648 llR 108 ■ 3 S j0.13 1275-3 001-3 
OOJ~l3Y.,7J llR lJlt.3 S JJ.13 1275-3 JOl-3 

----·oo!>OICl3.192 lU 1)8.4 S U.13 1275-3 JOl-3 
0000117.411 llR lOlt.4 S 30.13 1275-3 001-3 
0000151.335 llR 108.3 S !0 ■ 13 1275-3 001-3 
0000155.250 llR 108.4 s Jo.13 1215-3 001-3 

---OD°YJl5Y.171 IT~ 1)8.q S JJ.13 1275-3 )01-3 
03)1103.093 lfR 1)8.4 S Jl.13 1275-3 )01-3 
0))1107.015 lfR 138.2 S J).13 1275-3 )01-3 
0031110 ■ 937 ITR 138.5 S J0.13 1275-3 301-3 

__ 0_0_01114.859 llR 108.3 S ~0.13 1275-3 001-3 
0001118.773 _ _!J~ _!_9~•LS JO ■ l3 1275-3 001-3 
0001122.703 llR 108.4 S 30 ■ 13 1275-3 001-3 
03)1126 ■ 625 lJR 1)8.3 S JJ.13 1275-3 JOl-3 

---O~Jl/30.~lU ll8■ 4 S JJ.13 1275-3 JOl-3 
0001134.168 llR 108.4 S jQ.13 1275-J 001-J 
0001138.390 ··~ 108.5 S J0.13 1275-3 001-3 

_000114~.312 ___ !]JL 108.I S JJL,li__i275-3 001-3 
0001146 ■ 226 JlR 108.3 S 30 ■13 1275-3 001-3 

__ JJ_?l !J1_■_l__!IJ_ _IU __ I lit • .J _ ~ __ JQ. 13 !_275-3 0 01-3 
0001151.062 llR 108.I S 30.13 1275-3 001-3 
0001157.984 IJR 108.5 S 30 ■13 1275::·3~0~0-1~--:, __ _ 
0002101.906 JTR 108.2 S 30 ■ 13 1275-3 001-3 
Dl0ll05.82J lTR 1)8.3 S J).13 1275-3 001-3 
0002109.712 11R 108.3 S 30 ■ 13 1275-3 001-3 
OJJ2/l3 ■ 661 lfR 1)8.4 S 3).13 1275-3 JOl-3 
0~)2117.593 lJR 1)8.3 S JJ.13 1275-3 )01-3 
0~)2/21.507 lTR 1)8.3 S Jl.13 1275-3 JDl-3 
0,1212,.437 lTR ll8■ 4 S J0.13 1275-3 JOl-3 
0002/29.351 ITR 108.3 S J0.13 1275-3 001-3 
00021n.;n:, 1 n 101t.1 s Jo.13 121s-3 001-3 
OO)l/37 ■ 195 lJR 138 ■ 5 S 33.13 1275-3 )01-3 

----MTI,o~·rn-1T~----·n1r.;3~ -n·. 1 , 1 2 15- 3 :> o 1 - 3 

DO)l/4;.039 ITR 1)8 • .J S Jl.13 1275-3 IJOl-3 
ODJ2/48.963 lTR IJg.2 S ,:>.13 1275-3 )01-3 
OIJ)l/52 ■ 875 llR 1)8 ■ 1 S JO.ll 1275-3 )01-3 

·-c,:>Ji! 15e.. 79(t-- --• fl,t -.-u. 2 ·s - , :>. 13 1215-3 ,-=0~1---=-:,---
0001100. 118 JIR 108.4 S 30.13 1275-3 001-3 

-·0003/i)1;1,ceo·· ilR IOH.3--S 30.ll 1275-3 001-3 
OO)J/08 ■ 554 llR 1)8.3 S JOol3 1275-3 )01-3 
D:J)J/12.1116 l1R 138.4 S JJ.13 1275-3 )Ol-3 
00)3/l6e398 lTR 138.5 S J0.13 1275-3 )01-3 
OOB/2IJ ■ 32J IU 1:u.2 S - s:>;13 12n-3 IJOl-3 
00>3124 ■ 242 _HR 11)6.4 s _ u.13 127~.:-L~_L _______ _ 
0003128.171 11R 108.3 S 30.13 1275-3 001-3 
0003132.085 JlR lOij.2 S 30.13 1275-3 001-3 
0003136.015 llR !08.3 S 30.13 1275-3 001-3 
OO)J/39 ■ 937 lTR 108.5 S JO,lJ 1275-3 001-J 
,o,,,,,.,s9 11R 1,,., s ,,.13 121,-J ,01-J 
OOOJ/47.711 llR 108.4 S 30.IJ 127,-J 901-l 
OOOJISJ.703 llR 108.J S !G.IJ 1275-J 001-3 
0003155.617 llR 108.J S lO.lJ 127~-J 001-J 
DJJJl!, ■ 539 ifR lll.2 S 50,lJ 1275-J 001-3 
0004/0J.•60 JIR 108.2 S !O.IJ 1275-3 001-J 
Ol"h1af.JB2 Uff' lh.J 5 n. U 1275-3 DOl-3 
U004llle296 llR 108.4 S JOelJ 1275-J 001-3 

FIGURE A-1, SAMPLE TARGET REPORT PRINTOUT RSM CHANNEL A 

A-1 



--lJt----s-,-,--i;;;~~ UR l)I ., s n.13 I ?75-! JJl-'3 
01:11,0.c.21 1TR lCf.C s JC.13 1275-3 CC l- :! 
):)17 I 01. 111.13 HR in., s n.1, l Z75-! J> 1-3 
oc11111. 765 llR lf f • l s JC!!n 12 ZS-3 UJ-? 
0(1711!.687 lTR l CE.:! s 3C .13 l 2 75- 3 CC 1-3 
n1111c; .. 6Jc; lfR 1)•.! s n.1 s I 2Z5-! JU-! 
:>'.117123. 531 1n t)•.3 s n.13 l 215-, JH-J 
l'.H 7121!tlf5-, HR I !I•• I 5 3) .1 3 UH•J UI J 
OCl1131.375 1lR lCf.q s JC .13 l 2 75- 3 CC l- 3 
cc 17135.2«;6 11B !CE.! s :u.n 1225-3 CU•I 
'.Jll 713c;.21!> lTR ll•.J s n.t, I H5-! »t- ! 

_ l)l11tn.132_JfR l 311 • ! s 3J.13 1 ;n~ .. , Ul•J 
cc111111.c511 lTR l Cl. 3 s 3C.13 1215-3 CCl-:! 

__ _l_lll ! j_h..illl -- IU 11 11 ., s 3).15 & ns-1 Ul•J 
nc11,s11.c;o6 lTR lCf.2 s 3C.l3 12 75- 3 ((1-:! 
nr1115P.P2l' llll HE.2 s 3Cl. I 3 12J5•3 cu-i 
))lPl'.12.750 HR 13! • ! s !).l! I H s-, J)l-J 

--- '.1:UP136.671 trR ll 11 •• s 3>.l! 1275-1 JH•J 
)llP110 ■ 59J HR u,. ! s n.l! 1275-! ) Jt-3 

---~-lU.H ■ 515 Jl8 HI Eal s 3Ci.lir 1225•3 CCI•! 
1'1ClP1lP.II 37 llR lCf.2 s 30.13 127 5- 3 CCl-3 

~-12.1 II I 2 ? • 1 fl 1 IIR ll•• 2 s !l.13 1215-! J)& .. 3 
f'll1P126.2ec; l lR lCF•II s JC.13 1275-3 CC I- 3 

___ CCJP13c.ne _ _l_lR JCf!!2 _s_ :u.n J2 15- 3 CU-:! 
JJIPIHoHO lfR l J • • • s 3).13 un-, ))l-! 

____ odP 13P&lil JU JUa!I s J(l.l] 1215-3 cu .. , 
l'ICJP11f1.c;c;2 llR lCE.3 s 30.13 1275-3 CCl-3 
)JlP1-S.c;1q trR u•-1 s :u.1 ! I 2Z5-• lU -! 
nc1p,qc;.P,n llR lCf•:! s JC .13 1275-3 CC!-! 
rClPl5:!e765 llR l CE•:! s 31: .J 3 12 Z5- 3 Ul-? 

'.> j I -P 151~q "i lfR l )A.' s n.1, 1275-! ))l-3 
rc1c;,c1.611 1TR 10.3 s !Cl.I! U75-~ U1-! 

- cc1c;,c5.53c; 1TR 1Cf.J s !C.1! 1275-:! cc 1- ! 
:Jll c;,:,c;.111,e HR l J" • ! s 3J 11 I uu-s Ul-! 
ocn, 13. 3c;0 lTR l(f.q s 3C.13 1275-! CCI-! 
l'l(tc;,17.312 11A U f• 3 s JC.I! l2 75- ~ tu-:, 
))lc;12l.23q tf-R l)~ •• s !) •I! l 27 5- ! )JI-! 
ccic;,211_i.J56 tlR 1u.11 s 3Cl.O 12 1~- l CU-! 
ncic;,2c;.<.1P HR lCF•! s 31:l.13 1275-! CU-! 
n1c;,3·,-:,:,1 HR l "• l s 3) .1' 121'5-! JU-l 
i:)(1;13ti.c;2c; UR 1 )!! •• s n.u l HS·! J)I-! 
ntc1,n.es1 HR lJII. l s :n • l J 1275-! Ul-! 
:I) I ia In-;; 7!! t UR l)•.3 s !J.U l 275-5 J)l-3 
rc1c;111P.1CJ lTR !Cf.I! L__U~_!] _ H 15.::.Lt.U=--3 ______ 
f'CtC:152.625 -fTRlCE~2- s 3C.1! 1275-! CCl-3 
::,:u,uu.5511 lTR l J!t • 2 s 3J .u UH-! Ul-! 
)'t?)l):)ollbP. HR l)!!., s !) • t' 1275-, ,, ,_ 3 
oc2c,cq.3c;0 llR lC~-2 s JC.ll l2U-! UJ-! 
:>Ji!:,, :,111. !t2 1 r ii--1 l!!. 2 s 3J .i, l 275-! ) Jl-3 
t!H1112e234 UR l>••l s n.u 12 Z!I-! JJl-3 
))l:)1160156 1rR l 1111., s ,, .1' 127 5· ! ) Jl-! 
lHl12J.01! HR I l ~ • 2 s Jl1U UH-! :Ul-! 

" ,,n,zq.030 IU l>!•• s n .1, l2 7 5- ! )Jt-3 
Jl2)1Uo01 trR lH•l s !hU un-J UI-J ···-·nn7!1~,!" 1TR lClel s !c.n UH•! CU•! 
tC2Cl!!5.169 UR ue.2 s !tl •U ·u 71• 3 U1·3 -~-,-n-,,-, H. u, lh 1n., s n.u. uu-, ,,,_, 
1))2 ,, .,. u, UR ll!'el s 3>1U un-s Ul-5 
t! ur 11"1. "n UR 1oe.11 s !C.U 1119•! CC1•! ruc,,1.on 11R ue.2 s !Cl.I! 1279•! Ul·3 cuc,n.,,, ITR u, ... s JC:-.n nn-J CCI•! 
:JH >,"•JU UR t>••I s n.u UU·J Ul·J 

8l•lO•A•2 

FIGURE A-2, SAMPLE TARGET REPORT PRINTOUT RSM CHANNEL B 
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APPENDIX B 

SAMPLE TARGET REPLY PRINTOUTS 



0000112.125 llR 108.4 S jC.13 1275-3 001-3 
_____ OD:>lllb.OH _1!:N REl"LY-:on: 2J lH,.11!~ 1275 J0.13 

1!:'CN REPLY-COtE 20 106.3 1275 30.13 
1~:N 1(£PLY-ILJ 10 106.6 001 30.13 

-· ------- • l"CN RfPlY-CO[f 2U 106.9 · 1275 30.13 

l!:N KEPLY-:o:E 20 1J7.l 1275 30.13 
- 1 ~ tN • ,f £fif y-:: •f 1- - 1 o--- _ _.1'-"u'-'1'-".'-"J'-----''-"o,_,o'--'1..____~3,_,o,_, • .__,1L,3.,__ __ 

1!:N REPLY-:O:E 20 107.6 1275 30.13 
··- -··· -----·- • • 1 ~=N Rf PLY =:0~20 1'-"u'-'1'-".~8~__,1!..!2=-7'-'5~~_,"-'o~.1~3,L__ __ 
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