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Spectracom 8194B

• Highly accurate frequency source available in oven-stabilized crystal 

oscillator (OCXO) and Rubidium versions. 

• Its outputs are locked to the United States Naval Observatory via the 

NAVSTAR Global Positioning System (GPS). 

• Spectracom’s field-proven Ageless Oscillator technology provides 

continual automatic frequency control. 

• A long-term averaging algorithm compensates for oscillator aging 

and temperature drift.

• Units were available January 2024 from Jim McClellan at Cowtown 

Hamfest. 

• Al Ward performed a modification which removed a factory mod and 

restored 10 MHz outputs.
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Spectracom 8194B

• Accuracy: Continuous self-calibration to GPS provides ± 1.0 x 10-11 

frequency accuracy with the OCXO versions and ± 1.0 x 10-12 

frequency accuracy for Rubidium version. 

• Front panel

– (1) 10 MHz output

– (1) PPS output
• Leading edge synchronized to UTC typically within ±30 nanoseconds with SA off and in 

Position Hold

– (1) RS-232 Comm port

• Rear panel

– (4) 10 MHz output

– (1) Data Clock Output (including disciplined 1 PPS) 
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Spectracom 8194B

• Front panel of rack mounted instrument

• Happy state – all green lights
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Spectracom 8194B

• OCXO center, GPS receiver on the right
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Active GPS Antenna

• Provides 30 dB of gain and requires +5 VDC at 27 milliamps



W5HN

North

Texas

Microwave

Society

NTMS

WWW.NTMS.ORG 7

RS232 Comms

• GSS Command (GPS Signal Status)

• GPS STATE= POS-HOLD  DOP=00.0 (Dilution of 

Precision)

• Satellite Mode must be 08 to be acceptable
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RS232 Comms

• DH Command 

(Display Tracking 

Histogram)

• Between 1200 

and 1300 UTC 

yesterday

– 4 Sats tracked for 

883 seconds

– 5 Sats tracked for 

1,305 seconds

– 6 Sats tracked for 

1,392 seconds
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RS232 Comms

• DAL  Command 

(Display Alarm 

Log)

• OUTPUT FAULT

• No output is detected 

from one or more of 

the four-rear panel 

Frequency Outputs. 

Fault could be caused 

by a shorted cable, 

reflections due to an 

un-terminated cable or 

removed by a Major 

Alarm when Signature 

Control is enabled. 
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RS232 Comms

• DOL Command 

(Display 

Oscillator Log)

• Phase 

adjustment: 

• Occur every 6 

minutes for OCXO 

units. (Model 8194B 

and 8195B) 



W5HN

North

Texas

Microwave

Society

NTMS

WWW.NTMS.ORG 11

RS232 Comms

SPECTRACOM CORPORATION GPS DISCIPLINED OSCILLATOR SOFTWARE 

VERSION 2.14 DATE: JULY 20, 2004 08:21:19 

UNIT STARTED 12:47:07 2004-07-26 

BAUD GENERATOR 1 = VERSION 2.02 

BAUD GENERATOR 2 = VERSION 2.02 

BAUD GENERATOR 3 = VERSION 2.02 

GPS RECEIVER = 12 CHANNEL M12 VERSION 2 

TIME= 11:34:43 DATE= 2004-03-24 PHASE ADJUSTMENT 

AVG LEN= 0168 TOTAL= 0001653A 

DAC= B201(69%) TEMPERATURE= +37.5 

PHASE ERROR= +129.55 nSEC 

TIME= 11:36:07 DATE= 2004-03-24 

D/A= B201(69%) FREQ ERROR= +1.00E-10 

LONG GATE 10MHZ OFFSET= NONE 

INTERNAL TEMP= +37.5 

FREQ CNT= 10,000,000,001 

TIME= 11:40:43 DATE= 2004-03-24 PHASE ADJUSTMENT 

AVG LEN= 0168 TOTAL= 00012001 

DAC= B1FE(69%) TEMPERATURE= +37.5 

PHASE ERROR= +104.44 nSEC 

MORE QUIT 
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Testing
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Black box GPSDO
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Black box GPSDO
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Green  box GPSDO
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LBE-1420 GPSDO

LBE-1420 GPSDO locked clock source : Leo Bodnar Electronics

https://www.leobodnar.com/shop/index.php?main_page=product_info&cPath=107&products_id=393&zenid=f15ba9ce738cab8b950dfef926395f63
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LBE-1420 GPSDO
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LBE-1420 GPSDO

• N1BUG 10 GHz beacon project
– 1152 MHz base for x9 but this lands on 10368.000 

MHz

– Several synthesizers have integer Hertz value 

adjustment which result in close-in spurs and poor ish 

choices of final beacon frequency

– LBE-1420 has fractional integer Hertz value but still 

exhibits close-in spurs at 576 MHz or 1152 MHz

– But used as a 10 MHz ref to a DigiLO with a 

programmed output of 10000376.16 the ref signal is 

clean and this puts the beacon at 10368.390

https://youtu.be/U9Qfisz2QNg?si=hs46SolVWyJZOYs8
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LBE-1420 GPSDO
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Amazon $20
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Amazon $20

• 3 units, netting yields -1.8, +.32, -.0006 Hz diffs
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McCoy OCXO
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Results

Test Drift 

Hz/Sec

Drift Hz/Hr Equiv Best freq 

diff

Cost

S vs Black box GPSDO -1.62E-8 -5.85E-5 0.0000585 .000010 Hz $129

S vs Green box GPSDO -9.13E-7 -5.48E-5 0.0000548 .001 Hz $209

S vs Leo Bodnar LBE-1420 GPSDO -3.40E-7 -1.22E-3 0.00122 .000042 Hz $155

S vs $20 Amazon +3.04E-6 +1.83E-4/min 0.000183 1.8 Hz $20

S vs McCoy -1.55E-5 -5.60E-2 0.056 7.4 Hz $10-$20
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Questions?
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