1296 EME

KGOD August, 2026



Path Loss Revisited

Frequency Average Path Loss
(MHz) =10 log R (dB)
50 -242.9
144 -252.1
222 -255.8
432 -261.6
902 -268.0
1296 -271.2
2304 -276.2
3456 -279.7
5760 -284.1
10368 -289.2
24048 242Ele
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Earth 7517

Moon 2153

Length 238900
Degree 3.5 off equator




Earth side.
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The Dish Antennas Used for EME Are Parabolic
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9 (Calculations
10
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14
15
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17
18
19
20
21

22 YAGI'S

23 M2 23CM49
24 49 elements
25 144 Ft Long
26 5468 USD
27

28

5 EEGEEN O : :
Parabolic dish reflector gain at 65% Efficient

KA1GT Formula https://www.bobatkins.com,
Dave Fisher KGOD 9-13-23

1296
At 65% efficient

Dish, Approx Beam
Meters  dB Gain Width

1 20.8 16.20
1.5 24.3 10.80
1.8 25.9 9.00

2 26.8 8.10
2.4 28.4 6.75

3 30.6 5.40
3.2 31.2 5.06
3.7 32.4 4.38

4 33.1 4.05

5 35.0 3.24

7 38.0 2.31
10 41.1 1.62

1296 Beam
Yagi dB Width
Single 20.36 14
Double 22.86
Quad 25.86




" Moon (Apogee)

10 GHz with a Dish
VS.
144 Mhz with a Yagi

Moon (Perigee) o

Earth and Moon diameters
and distances to scale.

A Beamwidth of a single
12-element Yagi at 144MHz,

B Beamwidth of a 4m dish at 10GHz.
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Echo Delay and Time Spread

 EME signals undergo 2.2 to 2.8s of delay.

* Can be a challenge, especially for synchronous
communication modes.

* The lunar surface not only absorbs and scatters RF;
it is also convex!

* This introduces a time spread in the return signal
of At ~ 2d/c

P —

Reflected

Transmitted «— waves from
plane wave « d Moon
from Earth «— (scattering

<« | not shown)
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The array for 70cms was made up of 128 x 11-element Yagi antennas which had a calculated gain of 33.7 dBd. He first got a licence in
1975, made his first moon bounce contact on 432 MHz in 1983, got DXCC on 432 MHz in 2012 and finally worked all 50 US states in
2016, all from his home in Germany.
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Coax ratings

Dave Fisher KGOD

10-Dec-23

RG-401
RG-402
RG-142
RG-142
LMR240UF
LMR240
Hyperflex5
RG213
Ultraflex7
LMR400UF
DXE 400 MAX
SPP-250
SPP-250
LMR400
SPP-375
SPP-375
Ultraflex10
Hyperflex10
Airbornel0
LMRG0O0OUF
Ultraflex13
Hyperflex13
LMR&00

C D E K L " M
FEET
30
Loss at VARIABLE S usbD/ uUsD
1296 MHz Feet/ LENGTH Outer Watts at Foot Cost/
dB/100FT One dB dB Loss Diameter Mhz (note2) 30 feet
12.0 at 1000 8.3 3.60 0.141 450 at 1000
7.5 at 1000 13.3 2.25 0.25 1400 at 1000
13.2 at 1000 7.6 3.96 0.195 650 at 1000 $7.79 $233.70
19.1 at 2000 5.2 5.73
11.8 at 1500 8.5 3.54 0.24 170 at 1500 $1.39 $41.70
9.9 at 1500 10.1 2.97 0.24 380 at 450 51.14 $34.20
9.3 10.8 2.79 0.212 71 at 1000 $0.72 $21.60
3.4 11.9 2.52 0.4 306 at 1000 $1.60 $48.00
6.8 14.7 2.04 0.287 225 at 1000 $0.93 $27.90
6.2 at 1500 16.1 1.86 0.4 360 at 1500 $2.33 $69.90
6.2 at 1500 16.1 1.86 0.4 J00 at 450 $1.45 $43.50
5.3 at 850 18.9 1.59 0.28 1,000 at 450
8.1 at 1900 12.3 2.43 470 at 1900
5.1 at 1500 19.6 1.53 0.4 830 at 450 $1.62 $48.60
3.6 at 850 27.8 1.08 0.402 2110 at 450
5.5 at 1900 18.2 1.65 970 at 1900
5 20.0 1.50 0.4 503 at 1000 $1.46 $43.80
4.7 21.3 1.41 0.4 516 at 1000 $1.48 S44.40
4.1 24.4 1.23 0.4 610 at 1000 $1.27 $38.10
4.0 at 1500 25.0 1.20 0.6 1100 at 450 $4.37 $131.10
3.6 27.8 1.08 0.5 893 at 1000 ? r#VALUE.'
3.5 28.6 1.05 0.5 907 at 1000 $2.69 $80.70
3.3 at 1500 30.3 0.99 0.6 1350 at 450 $2.92 $87.60

Fairview Microwave.com
Fairview Microwave.com
Fairview Microwave.com

DX Engineering

DX Engineering

buytwoayradios.com

DX Engineering

buytwoayradios.com
buytwoayradios.com

DX Engineering

Times Microwave - copper tube jacket
Times Microwave - copper tube jacket
DX Engineering

Times Microwave - copper tube jacket
Times Microwave - copper tube jacket
buytwoayradios.com
buytwoayradios.com
buytwoayradios.com

DX Engineering

buytwoayradios.com
buytwoayradios.com

DX Engineering
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MErophis Signal Level
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=1 Time
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% H % Simplec ure and sun 5 _ % W3 WinTrak EME Tracking System v2.37 = X
bd File  GetSFU data. Measure noise.  Two station echoes..  Settings.  About..
Ham bands e SFU data Results
i’\menn?d%h]m\c (?—-\ S. ltaly - San Vito Reear NF!temperature 0.740 dB
Ce2Es " 2026-05-18 1200
6D T NKTIIAS . Gain (dBi) (from antenna connector to radio) 53.85K
- 0.107 4 = SFU 10.7 cm: 100
SFU10.7 cm: 100 2400*
= 6.755K h‘ — Overall NF/temperature 1.00dB

S0 MHz N SAULOIEED: (incl ohmic losses and Ta): T

144 MHz Ta(K): 7597

2AlliE 13002 Oe ' Figure of merit, M (G/T): 5.36 dB(K"-1)

|| Enable terminator
432 MHz & -
| Enable crosscheck O 10368 MHz Azimuth . Elevation

900 MHz 0w EXpected Y-Sun level: 7.01dB :

1296 MHz Current Az/El of sun: 210207 [ 5685

2304 MHz

3400 MHz 1123
5760 MHz 160.2
10368 MHz 3223

AUTO

8GHz 154GHz

‘ ‘ . TH<-RX 1296.00000
3 Line 1 Line 3 RX/Radio/ RX<-TX 1296.00000 OmniRig is inactive
Loss (dB) Loss (dB) Loss (dB) t ansve rter s
0412 1.00: 045

28712K 75.088 K

NF (dB): 0.26: NF (dB): 0.00:
Gain (dB): 34.00: Gain (dB) 0.00:

31661K

NF@ey | 15.00% [ess0s0sk]

Load defaultvalues
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EME Resources

VK3UM (sk) https://www.vk5d].com/doug.html

https://bobatkins.com/radio/

www.K7MEM.com

https://logger/hb9g.ch
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A B C D
| 600 Watt 1296 SSPA
2 | Simple design by KE7Q
3 | Built by KGOD Dec 20, 2023
Double check part numbers and quantities to verify this is what you really want!
SSPA
1] 48 VOC power Supply Mean Well RSP-2000-48 (Includes shipping & Tax) | Internet $ 440,00
1] 600 Watt Pallet by WEPOL, assembledisoldered ‘WEPGL $ 710,00
1| HeatsinkUSA E006 10.08" wide 6" length HEATSINKUSH ¢ 58.00
1| Box by Bud Industries 12":8"43" Bud AC-424 DigiKey $ 5200
1| Lid (Base) for box BPA-1513 DigiKey Incl
1112 VDC WEPQL FET Switch WEPGL $ 2200
2|12 VDC Fans AmazoniDigiKe!
1]12 vDC 30 & DPDT Relay JOF-12F 22 DC 12 304 DPDT AmazontDigiKg $  17.00
1|1 Sucoform 250-50 coax RG-401(1 meter length) DigiKey
1| Bulkhead M fitting for above cable / Amphenol 172153 DigiKey
10| Feet RG402 141 semi rigid coax Custom Cable | $ 38.00
1| Bulkhead N fitting for above cable ! Amphenol 172137 DigiKey
40| Laird 28B0562-100 Ferrite Cores DigiKey $ 2397
Your choice plug for IC-9700 signal input
Your choice [Anderson or RC or??) 50 VOC power in to relay
Your choice plug for 12 VDC input
Your choice LED light(s]
FeettHandles/U Clips (lid to Box) Home Depot
2| Relays by Radiall R570-312-000 (Review this) 3 GHz 12 VDT SMA DigiKey $ 317.00
Coagial Dynamics wattmeter 81000-ANF DigiKey $ 475.00
watt meter element 500 atts 900-1300 Mhz DigiKey $ 275.00
BIAS-T Switch
1] 2 for remote LA control WEPGL $ 2200
1| Bud Industries Box DigiKey $ 2100
0| Radiall relay (See above - only two needed)
1| Your choice 12 YDC power IN fitting
1| Your choice 12 VOC FET Switched power OUT fitting
1| Your choice LED light(s)
2| Bulkhead N fitting for RG-142 coan
Misc coar of your studyfchoice for connections
lused LMR400UF and LMR-240UF, N and SMA, crimp fittings
All about dB loss and power rating.
FRead WEPOL Install tips for all components
|
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