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E Introduction &

» After some discussion with Jeff at
MUD and subsequent approval by the
folks at Morehead State University, It
was decided to try the 21M dish on 77
GHz during the Microwave Update
time frame centered on the weekend
of October 18/19t™

R A e




North

orehead State University fi=

——NTMS

EM88ge

e 21 M Prime focus Dish, f/d = .367
e 1 A=.1529inch at 77.184 GHz

 RMS error .020 inch = .13 A, although greater than .1 A,
certainly worth an attempt. | am using my 14 GHz dish at
77 GHz successfully

* First try mapping the moon at 77 GHz using my LNA
assembly and a new feed designed for lower f/d

* Try for echoes using MMCW and JT-4 using 0.5 watt
amplifier at feed to be supplied by WA1MBA
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Predicted 3dB Beamwidth
013 deg @ 77GHz
2.3 deg @ 432 MHz

21M Dish Specifications

Display

Resolution

AZ/EL = 0.001 deg

POL =0.01 deg

Encoder

Resolution

AZ/EL = 0.0003 deg (20 Bit)
Tracking

Accuracy

<= 5% Received 3 dB
Beamwidth

(0.028 deg RMS L-band)
(0.005 deg RMS Ku-Band)
Pointing

Accuracy

<=0.01 deg rms
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LUA and RW3BP 77 GHz System with 2
dB of atmospheric attenuation at both ends
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#3 VK3UM EME Performance Calculator Ver 8:06 . [E=REE ™
Two Station EME * Rx Performance | Source Pos. | Planets | Sky Map | Home Data | Mote Pas | P T Es T | EE T A ER R Help " Aboul ' Exit
Tx A (Home Station) WLUA TTGHZ T — Yagi Array = 0oo0* Arrzy Type and Galn
77.500 GHz 306.74 4B 24k = a0H: =) soid mm  Dish 146.14Bm  21.07 dB e B Sasking Dise
[~] [~] (s 9 :
e P Lo 0 ReBW ) e L) T 12,65 dBd = 13 = ECI 0.00° 12.65 dBd 14.80 dBi
IPEE!FU “our last sfu data record has been laded. EI 0.00d8 EI Cround o Cold 118 dE User Defined Yaai
DATA 00K 405K 01K 9K 00K Pfurgg.;ﬁ_gﬁmor FeeaType | Opicuabmade FILxLIIGL f | EiesrEal ez Sal.
Dilameter Slze 1o Effclency Beam Wigm L1 Digh Gan
103 000dE 4308 330 dB 208 1.0de 5K K 451 d8 =B [a) : (o) (a) :
e 240 m =] I etric 0.7o =] B5% =] 0113 2467937 B1.77 dBid £3.92 dBi
P— LNA Loss ILNA NI LNA Eain Comx Loss FxNr Splioser FeeoRroug Y e
[a] [a] [a] [a] [a] [a] [a 050 B
(-] (] (=] =] (=] (-] (] o Home Station ... Y Factor Calc Noateefnod] Fla et oaild] Sy Sy TK
= T A Cuput Power “Iilmmm Power 3t Feed ngzsiﬁ::ﬁ;{q ol . 104y 2K 990 K
= 1.0 atte 0.00 dEw =] 30dB 0.5 Watts -3.00 dBwf 1.236.7 "y EIRP GILaMNL; ¢
- 2 Easslopza!—\ \_F"QO_A " Point Source Y Factor 0.00aB
RxTK 480.7 K = 4,30 dB + Tsys599.0 K=4.86 dB : e Siminatian YUTAW Aperture Source caloulstions.
Recehel el C Syetem Nolse Temperature Ertauns These are onhy valid for 144 and 432 MHz.

(

Hm Atmosphere -2.00 dB

D Station as received at Home Station ... 0.03 dB
Dx Atmosphere -2.00 dB

Change Moon Distance

\;::i‘s:alion as received at Dx Station ... -21.59 dB Erviges o =2
384 B51 kms
S 07208 . -11.21dB
TzB [Dx WSLUA_TTGHZ e e . SﬁSﬁI s u:IE
F7.500 GHz 306.74 dB 34K % 300 Hz % Solid M Dish -145. 3/dBm -0.48 dB
Frequency PaLoss L di (&) g [a] Emente oround 234K
II:'EE!FU our lzst =fu data record has been loaded. EI 000 d8 EI Ground o Cold, 0.93 dB
DATA Q0K 27K UK 9K
103 0.00 dB 5.00 dB 33.0de 20dB 1.0dB 9K 435 dB
S;‘:‘:"m LNALoss LNANT LNA Gain ComxLoss R Spllloser Fees ERie
r
= = = = = Py
E3 E3 (=] (=] (=] E3
T B Ot Power Transmisskn Loss Fower 2 Fesd
% B0 \Wattz 17.78 dBwf % 0.0de B0 atts 17.78 dBw 159,457 E45%
Ground Temperaiure T
RxTK 627.2 K=5.00 dB P »  Tsys 7356 K=549 dB 8
Feceher Nolse Temparature 2K 17T Syshem Nokse Temperabure
Operating Frequency Lisar
50 MHz 432 MHz 2304 MHz 10,358 GHz T0 MHz
144 MHz 500 MHz 3456 MHz 24048 GHz 406 MHz
222 MHz 1255 MHz 5TE0 MHz AT Q88 GHz @ TriGHz

Quiet Source [Cold)
@ Aquarius or Leo

Yagi Array

Sihgle Yagl Gain n 054

12.65 dBd

Parabolic Reflector
Focal leng 1.55m
Dizmeter Skze

240m % Metric

TSky [variable] and above.
2295 MHz < 0.00° AITEType and Galn
 Numoeronvagis _eT s ki
[ 1 e s ame 1265 dBd 14,80 dBi
User Defined v'agi
FenTyoe Ot duzbmods PG L3 0L /| Lin=ar pol Circutar Pol
o EMiency BezmWian cain Dien Gain
0.70 % 70% % 0.113* 2657893 £2.03 dBd £4.24 dBi

6204 Lambda
CIhe Apsriuns Beam Widh Ratio ‘Bat Current Moon Currant Woon phasa Sa\.-'e Data
294 e 459 1073 db CEE s .
S — el Mn 0.237°.85".23.7% e
Moon Beam Fill Facior Sun Beam Fill Facior &T Rato M]JS'. Woon Temp for
1458% | (1164d8 | (1573 [11.97d8 411981 e o Defaul
1453y | 11.64d8 | 1573 11.974B 361345 | | ¢ C
Mioon Radar Egu. Currant Moon Distance Moon A'r; utar Diam Actual ksoon Temp
52.93 dB 334,951 ks 05173030 179K..173.0K
kloon retum Loss Mioon Fho 10 -22 Mioon Declination Cormected 58 IL EH“
306.74 dB Sw = 211.5337 Dec. 5.47° 1937 _ —
Engin=aring Fane 7500 Mz KIUM Ver 9:08

Point Sources should be used for 1256 MHz

3:08 PM @
8/11/2013
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£ VK3UM EME Pe 9.06 E
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Two Station EME | Rx Performance | Source Pos. ! Planets | Sky Map Y Home Data e | el | Rt | LR AT | ELLETT | Help ' Aboul | Exil
Tx A (Home Station) WASZHR T e Yagi Array = 0.00° Array Type and Galn
77.500 GHz 306.71 dB 34K % 300 Hz % Soid  WE  Dih ELAEIE T e = &T Stacking Disiance
Freguengy Faliloss AguorLsa EEN o) g (=) 12E5dBd = 13 = R 0oo* 12E5dBd 14.80 dBi “
II!'ESEJFU Your last sfu data record has been loaded. EI Q00as EI Ground 1o Cald Sy User Defined Yani
DATA oK 1905K K K PFa“E'MW;_TEﬁIMIor Feed Type VEAMA (Super) /| Linzar Pl Ciroutar Pol
Diameter £ 1o Beam Widh &an Dish Gan
103 0.00de 4.30de 33.0de 20dB 1.0dB 27K [a] - [a] [a] :
21.00 m =) M etric 037 =) BEX% =) 0013 1.928308E8 80.70 dBd 82.85 dBi
s;i?::m LNALoss LNANT LNAGaR CombLoss RN Spilioser o
[a] [a] [a] [«] (] [a]
EI EI EI EI EI EI MH ng Statig[)'!‘] ] ¥ Factor Calc Notsefhof] P 1t o] Sy System TK
T A Cuipat Power Trammisshn Loss Fower 3 Fasd oise Source [Hot
o 1884 Jy 3K E1T.0K
% 1.0'Watts 0,00 B % 2048 0.5 Walls -3.00 dBw/ 96,659,730 Sadittarius A Taurs &
A 5 5 Eassmpia A \.‘l_'r"go.'q i Point Source ¥ Factor 1.14dB
RXTK 490.7 K= s v Tsys617.0 K= 4.94 dB ; e srmnaien YUTAW Aperture Source calculstions.
Temperature 2K System Moise Temperatre ER=E These are only valid for 144 and 432 MHz.
Change Moon Distance Quiet Source [Cold) Point Sources should be used for 1256 MHz
Dx Station as received at Home Station ... 18.85 dB @) Aquarius or Lea TSky [variable) and above.
Hm Atmosphere -2.00 dB Dx Atmosphere -2.00 dB 1 52 Source P e
Home Station as received at Dx Station ... -21.48 dB Fariges _
384 045 kms
Yagi Array 2205 MHz = 0oo® ORI
Tx B [Dx Statio i = e s Single Yagl G2l In &5d I:I\m-er of Yagis - eT Stscting D
= -
7RE0OGHz | 30671 dB 34K % 300 Hz % Soid mm Dish 145.2fd8m e e = T & MA =  omo° 12,65 dBd 14.80 dBi
Fraguency Pamloss HETE i (2] pm  [=) User Defined ‘vagi
II:'ES[!FU “our last =fu data record has been loaded. EI 00048 EI Eround B Cold 5 PFar‘"fbolic‘:ﬁlzeﬂecior FesaType /| Limear Poil. Circutar Pol.
m
DATA Q0K K WK oK a0m Dt "hize 1o Emclency Beam Wich =0 Cizn G2l
103 0.00 dB 5.00 dB 330de 20de 1.0de 9K 240 m % Metric 0.70 % =S % 0113 2657893 £2.09 dBd E4.24 dBi
S;‘:‘:“m LMA Loss INANT LNAGER CoaxLoss RN Slliover Snen B0 4 kamaa2
Ir
% % % % % % % Eflelthe Aparture Beam Widh Rato St Current Moon Current Moon phase Sa\"e Data
TicA 22968 k2 40.22 2959 db S/F Mn 0249 97 24 9% =
= T B Ouiput Power le'&'nllaamlma Power 3t Fesd w2 TxB 216 ME AE0 10,75 db . i GetData
= B0 Y atts 17.78 dBw = 0.0de B0 b atts 17.79 dBw 159,457 £43' EIRP R ] e ST Rzt ﬁgj;;k;ﬁ}ggg
Grouma Temerziure TA o 12112x 0 3050dB | 120444 3081 dE N2589.87 i o Default
RxTK 627.2 K= 5.00 dB ] 3 Tsys 735.6 K=5.49 dB T8 14.64 » 11.66 dB 16734 1197 dB 361245 1 C
Feczher Nolse Tempersture MK AT Fystem Moise Temperatine Moon Fadar Egu Current Moon Distance Mi0on Anguiar Diam Aol Moon Temp
Operating Frequency 5291 dB 384,049 kms 0.519°.31°6.9" 179K, 179.0 K o
50 MHz 432 MHz 2304 MHz 10.358 GHz i
A I T 24'043 e T Whooe retum Loss Mioan Fh 10° -22 Mioon Declination Corrected st
' 306.71 dB Sv=2124186 Lec. -9.28° 3837
222 MHz 1298 MHz 5760 MHz 47,088 GHz o TI.EGHz — — K3LIM Vier 9:08
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VK3UM Simulation with 2 dB of N
atmospheric attenuation at each station

Society

W5LUA 24M OFD .114 deg 43dB 5W 4.5dB .5dB -21.07 dB
RW3BP 24M OFD .114 deg 5dB 60 W 435dB .44 dB -.48 dB

WA3ZKR 21M PFD .013 deg 43dB 5W 454dB .5dB -2.18 dB 18.8 dB

The VK3UM analysis shows the echo strength at WA3ZKR with 0.5 W
at the feed to be within 1.6 to 1.7 dB of the echoes achieved by
RW3BP. Advantage at WA3ZKR is that we can run 100% duty cycle
and maybe try the MMCW program or JT-4 with messages.

The analysis also shows that WA3ZKR could copy RW3BP up to 18 dB
over the noise. We would be able to use the MMCW program at
WAS3ZKR to decode.

OFD = Offset Fed Dish
PFD = Prime Focus Dish
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Moon on October 18, 2013 for /==

NTMS
A

W5LUA and WA3ZKR A\

4 DOSBox 0.74, Cpu speed: 3000 cycles, Framsskip 0, Program: GWBASIC [ e e
P =

s UL WO CZE L

‘ 01:59:45 10-18-13 ‘{II]H OFF 106.21 34.86 0.0 .

ANTENNA AZIM
1296 .00
2304
3400
5760
10368
24048
47088
8192 o

Band: 7819ZMHZ — OCT 18 2¢13 01:59:45 —
Doppler: 134285.5 SUN MON TUE, WED THU FRI SAT
3ky Tem: .0 1\ 2 3 4 5
Los=s dB: 1.40 6 7 6\ 9 10 11 1Z
Tdeg dB: 1.37 13 14 15\ 16 17 13

Pol: 36 20 21 Z2\Z3 24 Z5 Zb
Lib: ?77.4 27 28 29 \Jo 31

’

STATION B DATA
Call:WA3ZKR  Grid:EMBBGE
Perl ee Oct 10 Lat: 38.18 Lon: 83.45

9 Az:109.41 El: 32.98
Apogee Oct 26 Dop: 134285 Mdop: 134285

I Pol: 36 Mpol: ©
comport off Full Moon Oct 18! Lib: 777 Mlib: 777

[N ¥ |

{escr <E> B> <{T> <L> <Mm> (Drd> <Yry> <drw> HeR<Nemd <FoAr <0 =5 m
reset exit bnd tgt lib month day year week hour 1Imin Smin stnb

\

BEEEEERG

o
0
0.
0.
o
0

e eoo000n
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My present system requires +13VDC, -20VDC, 107 MHz GPS locked and
PTT and supplies a 144 MHz IF. | can adapt the mechanics to fit the big dish.
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Correcting the Flex1500 mutual doppler offset
with K5GW software

ot spens® powrRe 204 A0 s L[‘ixg

ESC

Setup  Memory  Wawe  Equalizer  XWTRs  Ci

WEO A

Mixer

Antenna

FlexControl

Get Help

Heraos

About

START

77184.043

Qut of Band

MON
MOX

TUN

|Tx

YFO Sync
YFO Lock
7.000000

Tune

Step: | - 10Hz

Save

Restore

Rl Meter T Meter

Qut of Band

HUT
[ =

T7184.025.0 77184.030.0 77184.035.0

AF: 2

1
AGC-T: 90

T7184.025.0 77184.030.0 77184.035.0

Drive: 50

|
AGC  Preamp

Fast IS T

'!E'f' A>B

A<B
IF->¥ A< B

Fedl: ANTT
TR &MT1
Rix2: Bx1 Tap

XIT 0 RIT 0

B/B/2013
LOC 16:57:59
CPU %: 21.9

WWW.NTMS.ORG

77184.040.0

77184.040.0

7184

TT184.

Tiu184.045.0

TIME N DAIE |
16:57:59 B6/06/13
ANTENNA

AZIN
23

82.44 43.12

ELEU

T7184.050.0 77184.055.0

77184.050.0 T7184.065.0

MOON

Band: 77184MHZ
Doppler:—-13875_3
Eky Tem: 2.7
Loss dB: 2.13
Tdeg dB: 2.13

Pol: —BS
Lib:184%.3

T7184.060.0

77184.060.0

| _TGT B a-T i AZ N EL JJ AZC LC
OFF 181.92 ?74.78-19.2

3 4

7 18 i1

16 17 18

23 24 25
38

Signal Fuad Prar

|

g7

A
F’

-97.8 dBm

2304 3400
5760 10368
24192 47088

o192 A

DIGL DIGU DRM

BE

AZ ERROR EL

D
18.2 -99.48 -31.67

— JUN B6 2613
SUN MON TUE
2

16:57:59 —
WED THU FRI SRT

5 Il v 8
12 13 14 15
19 28 21 22
26 27 28 29

FITRACK
Recur freq:77184.843754
Amtr fregq:?77184.156246
Sked freq:77184.180080

OPMODE:USB TMODE:3 REX

Call:RU3BP
Lat: 55.77

Dop:-78624
Pol:-67
Lib: 895

STATION B DATA

Grid:KO85US
Lon:z 322.125

Mdop:-5625%8
Mpol: 21
M1lib: 1372

<esc> <E> <Brbh> <«T> <A> <M> <U> <Z> <C>

exit

bnd

tgt

ast man pos as2 cal

<F> 0> <L> <P>
stnB lib plan

frt

+3s —>
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Millimeter Wave CW Exchanger: [1_Junel? 2013 1650Z.wav] ﬂ

L

(=L

1] | AEE
W = 100mV Ov =0 T =100 ms DT =0.000 ms
Level Selected: F1=3000Hz Msg Len=0704152 ¢ R Message Length, s Tx
E 07038 I
EO 314988 o
RO 43073 r
R 18123 r
73 58557 -
[~ BFSE SMR =197 dB 11025 | Sample Aate, Hz Abaut
Time Mext RUN Pesiod, sec Iy Call Signal Sowce
ELRER0-00.00 P> Ok I iyustn
: - : ) [~ AutoRun  ToRado ™ Aschrrg
fe 601 ¢ [~ TxFirst I « wave fle Load HEI
Averagng Conbol Auscho Confrob
Stan Time, 5 Mezsage Len., 5 Avg Range, s -
] [0 7028 [200 [~ Autoplay _ Views Seltings |
o ezl 2] < 3 o Lz 13 ¥ Endiess Heheshl

Amount of Avg.= 282

[:nntmll Calibiation  Analyzer |

.wav file as replayed by RW3BP

!

ception of RW3BP by W5LUA on 77184 MHz
onJune 12, 2013 using RW3BP’s MMCW Program

North

0+l L

Texas
—NTMS
Microwave
Society
- —a
| | o ls
Y = 100mY V=0 T =100 mg DT = 0.000 ms
Lewvel Selected: F1=875.0 Hz Mz, Len = 0.704150 5 Pox Message | Length, s Tx
E 0.7038 =
EOD 31988 .
RO 43073 .
R 1.8123 &
73 B.8EE7 S

[~ BFSE SMR =-13.7 dB 11025 | Sample Rate, Hz Abaut
Time Mest RN Period, sec kdw Call Signal Source
. . _ _ |EDD |E " Sound card
7:18:38 Fl{EI NN . :
Aecaivad 601 = [~ TuFirst (v YWave file Load File

260 Signal Bw.Hz | Message Length
Fine Tuning, ppm

497

o Lel>] 1]

B.82 Cwi'wWPM

W AudioOn [ Inverse [44 Gain, dB

oo Taorme, Hz
Play Audic |

COmMl = | PTT

CE 0 ET|

W RTST |
0.0003 Threshold, V| 7 DTR™ |::
x|

Cantal | Calibration | Analvzer

Same .wav file as replayed by
WS5LUA with 497 ppm correction to

message length
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« According to the VK3UM program, the Super VE4MA
Feed Horn provides maximum echo strength for a .37 f/d

dish

« Considering the potential narrow 3 dB beam-width of
0.013 degree, it was decided to illuminate the dish with
my existing W2IMU feed built by WASJAT

« The larger higher gain W2IMU may tend to illuminate a
smaller area creating a cleaner pattern of the 21M dish.
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OE9PMJ Filters at 77 GHz

Microwave
AU 8)2—4-/20)3

Trying to Duplicate the &ﬁiﬁi

Society

(EgPMT FILTERS

----------
............

QWL 4QT L AR00 L MSE e
47 033 dae . ewo | 0. A%eT iz Thanks to Bob WASYWC

'-. oo coo - sas T HYS AR TS for his many hours of help
i 75, 000, "'5'5.5. ] B ke TR ‘ in trying to duplicate the
T BRE 002 asndles il OE9PM!J filters at 77 GHz

WWW.NTMS.ORG
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Thanks to WA1IMBA, we have a 2 stage power amplifier capable of nearly 200
milli-watts at 77 GHz and a receive NF of approximately 4 dB
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.5 dB Sun Noise at Morehead

NTMS
A

State University 21M Dish "o

B FlexRadio Systems™ Power5DR™ v2.6.4 FLEX-1500: 2210-0031

Setup  Memory  Wawve  Equalizer  ®WTRs  CWX  Mixer  Antenna  FlexControl  ESC  GetHelp  Heros  About
WFO A Rl Meter T Meter

Vo sime | e ~ | -

77184.223
|W 7.000000 Save | Hestore = '998 d Bm

77184.2000 77184.205.0 7r1a4.2100 7T1a4.2150 77184.2200 771842250 771842300 7T184.235.0 77184.2400

-0
-100

-110 1 |
-120 ; t } 10368 24192

niek ! ! : FralL ]

| | 140
ABCT: 90 i

77184.200.0
Drive: 75 i

|
AGC  Preamp

Rix: XUT/COM .
Tox: MW TH/COM | Center” Zoom: [ ] | POER TR TR

8.0k 6.6k 5.2k
A>B EEEE b B Tranzmit Profile
_ Mic | 4.0k 31k 2.9k

!
A<B AVE Peak Default v

134 | 2.4k Yar1l  Var 2
Show T Filter

10/18/2013 ,
IF>¥ 'A< B THF " +TNF | Low/|-2000 [BlHigh (2000
CPDR | I on Display g -

LOC 16:21:49 T EIT'D
RXEQ 'TXEQ Width |

CPU %: 60.2
O - N - | [|= | “Wiuitrs I
VAL ‘ ‘| |‘ ‘ OEAR) Shitt | =

Swap

] = ) . e - .
.4 start 2 & ] FlexRadioSystems™ ... | oo FlexMT091913 [ 776Hz_sun - Paint Y9, 4 )y 421 Pm

WWW.NTMS.ORG 16



Station Dish 3dBBW Gain @ 50% Eff NF
W5LUA 2.4M .11 deg 63 dBi 4 dB
WA3ZKR 21M .012deg ~80dBi?? 4 dB

Dish beamwidth and gain are theoretical

Biggest unknown is atmospheric absorption mainly moisture

North

Texas

Performance [N

Microwave

Society

Sun Noise Moon Noise  50Q over cold sky
5.5dB .4 dB 1.1dB

7.5dB .8dB 1.1dB




North

Texas
Sweeping the Sun Ly
Microwave
Society
Azimuth Elevation
-102 -100.5
-102.5 -101
103 -101.5
103.5 1oz
B -102.5
-104 -103
-104.5 -103.5
-105 -104
-105.5 -104.5
-105
-106
-105.5
-106.5 -106 -
-107 -106.5

-06 -05 -04 -03 -02 01 0O 01 02 03 04 05 06 -06 -05 -04 -03 -02 01 O 01 02 03 04 05 06

Degree offset from boresight Degree offset from boresight

~ .05 degree in azimuth ~ .06 degree in elevation

Ripple in data due to gain changing in down-converter and raining!

WWW.NTMS.ORG
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%' SpecT  byK1JT M=

Options er 1966 DF: 695 (Hz Eft nﬂ o 1 2 O3 C 4 5 O H O H2

] 100 200 3 400 500 GO0 o0 200 00 1000 1100 1200 13 1400 1500 1600 1700 1800 71900 2000

Fvovvaloroa oot voaooboorocbovo boor oo boooaboovoe oo bvoor bovoa oo bvroa oo bovoe b bvvon b |

clin

P A
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%' SpecT by K1JT

1000 1100 11300
vl oo brena b

2013 Oct 19
02:55:11

L

1400 1500 00 1700

oy
-

3046

0 1300

= H

Setup Mernory

STOP

@@ ~HonT “TON

AGC-T: 30

Drive: 80

AGC Preamp

R ST /COM
T ¥ T /COM

1041372013
LOC 02:55:11
CPU %: 336

Wave  Equalizer  #¥TRs WY Mixet  Antenna  FlexContral  ESC
VRO &
YFO Sync Tune
77184.086 Step
' ¥FO Lock
| 2ut of Band ‘ = 7.000000 Save
0600 TP184.065.0 F7184.070.0 771840750 771840800 771
-an
=100
=110
=120
T U LT kLt el Lok
-1an

0600 T7184.065.0 771840700 771840740 ¥7184.0800 77

Pari: | | l Center Zoom: | |
SPLT "A>E NR ANF Panafall w
AcCH NB NB2 AVG Peak
IF>¥ Ao B =131 BIN TNE TTHE
AT 0O RIT 0
I - JCI - | "—"l | |"—" Ml
| | | Swap

TIME

ANTENNA
1296
2384

AZIM
6.68
a.608
a.68

DATE |_AZ | AZC__ELG
B2:55:11 18,1913

| DEC JI A
i1.5

MOON OFF 118.94 46.85-208.5 -@.7 -
ELEU Band: 77184MHZ OCT 19 2813 a
B.6a Doppler: 86785.7 SUN MON TUE WED TH
8.88 Sky Tem: 2.7 1 2
8.88 Loss dB: 1.38 6 ? 8 7 1
a.8a8 Tdeg dB: 1.38 13 14 15 16 1
a.8a8 Pol: 46 28 21 22 23 2
g.gg Lib:1862 .4 27 28 29 38 3

2 & | o FlexMT091913

WWW.NTMS.ORG
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F Next Session £

* 0200Z 10PM Tonight — test with RW3BP

* Any Questions?

e



