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The Experiment of High-Speed Data Transfer
on 4800 bps and 9600 bps between Land Base
Station and Land Mobile Station

Masaru Kozuma, Hisaaki TAKAvyAMA and Yasuhiro YAMAGUCHI

Recently, the necessity of exchange information by a radio line between a land base
station and mobile station is increasing to improve efficiency of business. The data
transmission used by a radio line has the merit that the information sent from a moving
station can be received directly and quickly. An electric wave, however, is apt to be
influenced by own quality and the condition of atmosphere. Since the radio channel
numbers are also limited, the transferring speed should be as quick as possible.

Thus, this experiment was carried out by using an amateur radio dual transceiver of
144 MHz and 430 MHz band, CCITT V.42 bis MODEM with 4800 bps and 9600 bps.

We were able to exchange the information between the land base station and mobile
station by radio line using English and Japanese character files, NOAA APT files and MS-
DOS exec. files. Although the distance between one station and another is only 5km in
this experiment, we were able to get excellent result in case of transferring speed 9600 bps.
If the antenna of land base station is located at suitable position, a zone of communication

can be expanded.
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Table 1. Equipment and Maker
Equipment & Software Land base station (JH6ZMR) |Land mobile station(JA6DZX)| Maker
Transceiver FT-4600 FT-4600 Yaesu
Personal computer PC-286VS PC-9301NA NEC
Display PC-TV451 NEC NEC
High-speed MODEM PCLINK 296EX PCLINK 296EX OKI
Hard disk unit ES-170 LHD-NS130 Logitec
Printer PC-201H BJ-10v Cannon
Hybrid transformer NNE-196A NNE-196A JRC
Communication software ESterm2+ ESterm2+ ASCII
File compression tool LH.exe LH.exe Freeware
Table 2. = Specifications of FT-4600 Transceiver
Frequency range 144~146MHz
430~440MHz
-5/10/12.5/15/20/25/50k Hz Step
Modes F3(FM)
Antenna 50Q Unbalanced

Frequency stability
Ambient temperature
Power supply
Current

Weight
RF output power

Modulation
Frequency shift
Spurious emission
Occupied bandwidth
Distortion

M Type Connecter{within Antenna Duplexer)
+5ppm (-5~+50°C)

-20~-+50°C

DC 13.8V+15% (negative-grounded)

Receiving (none signal) 144MHz,430MHz band 600mA

Transmitting 144MHz 3.0A,430MHz 3.5A
0.9kg

144MHz band high 10W low 1W

430MHz band high 10W low 1W

Reactance Modulation
+5kHz

-60dB or less

within 16kHz

39% or less(70% modulation)

Microphone impedance
Receiver Circuit

1st intermediate Freq.
2nd intermediate Freq.
Sensitivity

Selectivity

AF output
AF output impedance

600~10kQ

Double Conversion Superheterodyne

144MHz band 17.7MHz 430MHz band 21.7MHz
144MHz, 430MHz band 455kHz

0.164V @ SINAD 12dB

12kHz or more /- 6dB

24kHz or less /-60dB

3W or more (4Q Load TND 5%)

4~160 (inside 8Q)
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Table 3. Comparison of transfer time and data transfer rate of each none compression file on 4800 bps with

the telephone cable and the FM radio transceiver CCITT V. 42 bis MODEM

Sort of Files Transfer Time(s) Data Transfer Rate(bps)

(none compression) Cable Radio Cable Radio

English 53.27 48.91 10510.48 11362.89
Japanese 55.88 55.01 11338.75 11526.78
NOAA APT 295.63 288.98 8438.40 8624.77
MS-DOS exec. 59.80 59.29 9297.74 9380.30

Table 4. Comparison of transfer time and data transfer rate of each compression file on 4800 bps with the
telephone cable and the FM radio transceiver CCITT V. 42 bis MODEM
Sort of Files Transfer Time(s) Data Transfer Rate (bps)
(compression) Cable Radio Cable Radio
English 35.65 35.55 5447.43 5463.72
Japanese 41.27 41.14 5463.15 5480.15
NOAA APT 288.47 287.25 5530.23 5553.70
MS-DOS exec. 45.62 15.50 5478.40 5493.40
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Cable Radio
MODEM Port Speed 4800 bps
Comparison of data transfer rate of each
none compression file on 4800 bps with the
telephone cable and the radio transceiver.
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Comparison of transfer time and data transfer rate of each none compression file on 9600 bps with

the telephone cable and the FM radio transceiver CCITT V. 42 bis MODEM

Sort of Files Transfer Time(s) Data Transfer Rate (bps)
(none compression) Cable Radio Cable Radio
English 31.88 31.26 17451.13 17770.74
Japanese 37.07 35.77 16990.88 17528.09
NOAA APT "150.80 152.79 - 16401.73 16205.69
MS-DOS exec. 33.36 32.99 16637.27 16797.79

Table 6. Comparison of Transfer time and data transfer rate of each compression file on 9600 bps with the
telephone cable and the FM radio transceiver CCITT V. 42 bis MODEM
Sort of Files Transfer Time(s) A Data Transfer Rate(bps)
(compression) Cable Radio Cable Radio
English 18.27 18.18 10621.45 10678.59
Japanese 21.01 20.79 10727.64 10855.97
NOAA APT 135.97 135.86 11075.74 11085.44
MS-DOS exec. 23.22 23.32 10768.70 10711.13
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Fig.4. Comparison of data transfer rate of each Fig.5. Comparison of data transfer rate of each

none compression file on 9600 bps with the
telephone cable and the radio transceiver.
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Appendix 1-1. Experiment of English files. V.42 bis & MNP Class 5 4800 bps English plain files

(byte) Sent time(s) Throughput (bps)

File name File size CABLE RADIO - CABLE RADIO
ENGTXT1 48779.0 44.66 44.53 10922.30 10954.19
ENGTXT2 55345.0 49.98 50.00 11073.43 11069.00
ENGTXT3 49928.0 © 52.03 41.71 9596.00 11970.27
ENGTXT4 55909.0 49.82 50.24 11222.20 11128.38
ENGTXT5 53418.0 48.42 49.05 11032.22 10890.52
ENGTXT6 57835.0 59.58 48.50 9707.12 11924.74
ENGTXT7 65639.0 68.12 58.73 9635.79 11176.40
ENGTXTS8 57438.0 62.45 51.51 9197.44 11150.84
ENGTXT9 62512.0 53.45 51.11 11695.42 12230.87
ENGTXTO0 48721.0 44.20 43.76 11022 .85 11133.68

TOTAL 555524.0 532.71 489.14 105104.76 113628.91
AVERAGE 55552. 40 53.27 . 48.91 10510.48 11362.89
V.42 bis & MNP Class 5 4800 bps English compression files
(byte) Sent time(s) Throughput (bps)

File name File size CABLE RADIO CABLE RADIO
ENGTXT1 18265.0 33.52 34.00 5448.99 5372.06
ENGTXT2 20263.0 37.19 36.88 5448.51 5494 .31
ENGTXT3 - 17165.0 31.57 31.35 5437.12 5475.28
ENGTXT4 20471.0 37.01 37.47 5531.21 5463.30
ENGTXT5 18765.0 34.44 34.29 5448.61 5472 .44
ENGTXT6 19123.0 34.97 35.16 5468 .40 5438.85
ENGTXT7 22223.0 40.53 40.37 5483.10 5504.83
ENGTXTS8 20381.0 37.51 37.44 5433.48 5443 .64
ENGTXT9 21194.0 38.75 38.49 5469.42 5506.37
ENGTXTO0 16431.0 30.97 30.06 5305.46 5466.07

TOTAL 194281.0 356.46 355.51 54474 .30 54637.15
AVERAGE 19428.10 35.65 35.55 5447 .43 5463.72

Appendix 1-2. Experiment of Japanese files. V.42 bis & MNP Class 5

4800 bps Japanese plain files

(byte) Sent time(s) Throughput (bps)

File name File size CABLE RADIO CABLE RADIO
ZENTEST1 60121.0 51.56 50.56 11660.40 11891.02
ZENTEST?2 58336.0 55.42 54.85 10526.16 10635.55
ZANTESTS3 56179.0 51.83 51.03 10839.09 11009.01
ZANTEST4 60122.0 49.82 48.95 12067.84 12282.33
ZANTESTS 68281.0 65.24 64.30 10466.13 10619.13
ZENTEST6 55407.0 40.77 40.09 13590.14 13820.65
ZENTEST7 55111.0 47.41 46.21 11624.34 11926.21
ZENTESTS 75148.0 72.33 71.83 10389.60 10461.92
ZENTEST9 77470.0 66.65 65.66 11623 .41 11798.66
ZENTESTO 61249.0 57.78 56.59 10600. 38 10823.29

TOTAL 627424.0 558.81 550.07 113387.49 115267.77

AVERAGE 62742.40 55.88 55.01 11338.75 11526.78

V.42 bis & MNP Class 5 4800 bps compression Japanese compression files
(byte) Sent time(s) Throughput (bps)

File name File size CABLE RADIO CABLE RADIO
ZENTEST1 20260.0 37.05 36.89 5468.29 5492.00
ZENTEST?2 21948.0 39.79 40.00 5515.96 5487.00
ZANTEST3 21288.0 39.19 38.78 5432.00 5489.43
ZANTEST4 20079.0 36.88 36.91 5444 .41 5439.99
ZANTESTS 26574.0 48.28 48.32 5504 .14 5499.59
ZENTESTS6 15606.0 28.69 28.85 5439.53 5409.36
ZENTEST7 17399.0 32.00 31.81 5437.19 5469.66
ZENTESTS 30824.0 55.98 55.97 5506.25 5507.24
ZENTESTY 28461.0 51.62 51.69 5513.56 5506.09
ZENTEST0 23226.0 43.25 42.22 5370.17 5501.18

TOTAL 225665.0 412.73 411.44 54631.50 54801.54
AVERAGE 22566.50 41.27 41.14 5463.15 5480.15
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Appendix 1-3. Experiment of NOAA APT files. V.42 bis & MNP Class 5 4800 bps NOAA APT files

17

(byte) Sent time(s) Throughput (bps)

File name File size CABLE RADIO CABLE RADIO
115078 . DAT 24672.0 274.70 273.95 8965.13 8989.67
125704 . DAT 24672.0 334.95 333.82 7352.50 7377.39
105092.DAT 24672.0 329.13 293.11 7482.51 8402.03
125648 . DAT 24672.0 230.15 230.39 10700.50 10689.35
125640 .DAT 24672.0 278.39 277.12 8846.46 8886.84
115120.DAT 24672.0 279.38 279.65 8814.95 8806.84
115134.DAT 24672.0 293.00 256.25 8405.19 9610.61
115149.DAT 24672.0 332.79 332.79 7400.22 7400.22
125789 .DAT 24672.0 287.79 300.36 8557.35 8199.23
125766 .DAT 24672.0 313.35 312.31 7859.33 7885.50

TOTAL 246720.0 2953.63 2889.75 84383.97 86247.68

AVERAGE 24672.0 295.36 288.98 8438.40 8624.77

V.42 bis & MNP Class 5 4800 bps compression NOAA APT files
(byte) Sent time(s) Throughput (bps)

File name File size CABLE RADIO CABLE RADIO
115078 .DAT 143416.0 258.50 258.31 5548.01 5552.09
125704.DAT 166409.0 309.45 299.84 5377.57 5549.93
105092.DAT 150100.0 270.24 270.35 5554.32 5552.06
125648 . DAT 126590.0 247 .42 227.99 5116.40 5552.44
125640 . DAT 146973.0 274.24 264.87 5359.28 5548.87
115120 . DAT 144696.0 260.29 264.15 5559.03 5477.80
115134 . DAT 152140.0 273.59 273.67 5560.88 5559.25
115149.DAT 166904.0 301.07 373.74 5543.69 6097.17
125789 .DAT 149268.0 268.48 366.40 5559.74 5603.15
125766 . DAT 159530.0 288.47 287.25 5530.21 5553.70

TOTAL 15060260 2751.75 2686.57 54709.14 56046.46

AVERAGE 150602 .6 275.18 268.66 5470.91 5604 .65

Appendix 1-4. Experiment of MS-DOS exec. files. V.42 bis & MNP Class 5 4800 bps exec. files

(byte) Sent time (s) Throughput (bps)

File name File size CABLE RADIO CABLE RADIO
CALC 40720.0 50.12 50.15 8124 .50 8119.64
RECORDER 41872.0 47.61 47.43 8794.79 8828.17
MSDOS 49216.0 57.81 57.36 8513.41 8580.20
PROGMANM 56608.0 55.17 55.00 10260.65 10292.36
CARDFILE 56656 .0 65.81 65.60 8609.03 8636.59
PIFEDIT 56824.0 61.78 61.29 9197.80 9271.33
WXALSTW 57344.0 51.53 50.73 11128.27 11303.77
CALENDAR 65824.0 75.17 74.63 8756.68 8820.05
GAIJEDIT . 66048.0 64.20 62.51 10287.85 10565.99
CUSTOM 64024 .0 68.81 68.22 9304 .46 9384.93

TOTAL 555136.0 598.01 592.29 92977 .44 93803.03

AVERAGE 55513.60 59.80 59.23 9297.74 9380.30

V.42 bis & MNP Class 5 4800 bps compression exec. files
(byte) Sent time (s) Throughput (bps)

File name File size CABLE RADIO CABLE RADIO
CALC 22238.0 40.76 40.76 5455.84 5455.84
RECORDER 20850.0 38.06 37.79 5478.19 5517.33
MSDOS 25660.0 46.54 46.53 5513.54 5508.80
PROGMANM 22232.0 40.66 40.66 5467.78 5467.78
CARDFILE 28728.0 52.19 51.98 5504.50 5526.74
PIFEDIT 25150.0 45.66 45.72 5508.10 5500.87
WXALSTW 18686.0 34.53 34.34 5411.53 5541.47
CALENDAR 33958.0 61.00 61.26 5566.89 5543.26
GAIJEDIT 22809.0 41.89 41.72 5444 .97 5467.16
CUSTOM 29809.0 54 .87 54.21 5432.66 5498.80

TOTAL 250120.0 456.16 454 .97 54784 .00 54933.98

AVERAGE 25012.00 45.62 45.50 5478.40 5493.40
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Appendix 2-1. Experiment of English files. V.42 bis & MNP Class 5 9600 bps English plain files

(byte) Sent time(s) Throughput (bps)

File name File size CABLE RADIO CABLE RADIO
ENGTXT1 48779.0 27.46 27.43 17763.66 17783.08
ENGTXT?2 55345.0 31.22 31.15 17727.42 17767.26
ENGTXT3 49928.0 28.02 27.81 17818.70 17953.25
ENGTXT4 55909.0 31.38 31.80 17816.76 17581.45
ENGTXT5 53418.0 29.89 - 30.10 17871.53 17746.84
ENGTXTS6 57835.0 32.47 32.46 17811.83 17817.31
ENGTXT7? 65639.0 36.59 36.87 17939.05 17802.82
ENGTXTS8 57438.0 32.34 32.26 17760.67 17804.71
ENGTXT9 62512.0 35.19 35.06 17764 .14 17830.01
ENGTXTO0 48721.0 34.22 27.65 14237.58 17620.61

TOTAL 555524.0 318.78 312.59 174511.33 177707.35
AVERAGE 55552.40 31.88 31.26 17451.13 17770.74

V. 42 bis & MNP Class 5 9600 bps English compression files
(byte) Sent time (s) Throughput (bps)

File name File size CABLE RADIO CABLE RADIO
ENGTXT1 18265.0 17.00 18.05 10744.12 10119.11
ENGTXT2 20263.0 19.03 18.58 10647.92 10905.81
ENGTXT3 17165.0 17.26 16.46 994.96 10428.31
ENGTXT4 20471.0 17.89 18.47 11442.71 10923.69
ENGTXT5 18765.0 17.45 17.37 10753.58 10803.11
ENGTXTS6 19123.0 17.91 18.22 10677.28 10495.61
ENGTXT?7 22223.0 20.51 20.52 10835.20 10829.92
ENGTXTS 20381.0 18.89 19.00 10789.31 10726.84
ENGTXT9 21194.0 19.75 19.51 10731.14 10863.15
ENGTXTO0 16431.0 17.03 15.37 9648.27 10690.31

TOTAL 194281.0 182.72 181.82 106214.48 106785.87
AVERAGE 19428.10 18.27 18.18 10621.45 10678.59

Appendix 2-2. Experiment of Japanese files. V.42 bis & MNP Class 5

9600 bps Japanese plain files

(byte) Sent time(s) Throughput (bps)

File name File size CABLE RADIO CABLE RADIO
ZANTEST1 60121.0 34.48 34.20 17436.48 17579.29
ZANTEST?2 58336.0 43.95 33.36 13273.27 17486.81
ZANTEST3 56179.0 32.98 31.96 17034.26 17561.43
ZANTEST4 60122.0 33.31 34.47 18049.23 17441.83
ZANTESTS 68281.0 38.88 39.06 17561.99 17481.05
ZANTESTS6 55407.0 31.51 31.74 17583.94 17456.52
ZANTEST7 55111.0 33.00 31.63 16700.30 17423.65
ZANTESTS 75148.0 42.74 41.81 17582.59 17973.69
ZANTESTY9 77470.0 44.12 43.85 17558.93 17667.05
ZANTEST10 61249.0 35.76 35.59 17127.80 17209.61

TOTAL 627424.0 370.73 357.70 169908.80 175280.88

AVERAGE 62742 .40 37.07 35.77 16990.88 17528.09

V.42 bis & MNP Class 5 9600 bps Japanese compression files
(byte) Sent time(s) Throughput (bps)

File name File size CABLE RADIO CABLE RADIO
ZANTEST1 20260.0 18.92 18.00 10708.25 11255.56
ZANTEST2 21948.0 20.35 19.96 10785.26 10955.99
ZANTEST?3 21288.0 19.61 19.87 10855.69 10713.64
ZANTESTY 20079.0 18.60 18.63 10795.16 10777.78
ZANTESTS 26574.0 24.56 24.87 10820.03 10698.07
ZANTESTS6 15606.0 14.67 14.57 10638.04 10711.05
ZANTEST7 17399.0 16.40 16.15 10609.15 10773.37
ZANTESTS 30824.0 28.14 28.47 10953.80 10826.84
ZANTESTY 28461.0 26.37 25.97 10792.95 10959.18
ZANTESTI10 23226.0 22.51 21.41 10318.08 10848.20

TOTAL 225665.0 182.72 207.87 107276.40 108559. 68

AVERAGE 22566 .50 18.27 20.79 10727.64 10855.97
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(byte) Sent time (s) Throughput {(bps)

File name File size CABLE RADIO CABLE RADIO
115078.DAT 246272.0 141.56 140.05 17397.00 17504.58
125704.DAT 246272.0 167.10 170.36 14738.00 14455.98
105092.DAT 246272.0 151.61 152.01 16243.78 16201.04
125648 . DAT 246272.0 135.29 136.08 18203.27 18097.59
125640 .DAT 246272.0 143.36 143.56 17178.57 17154.64
115120.DAT 246272.0 149.18 165.73 16508.38 14859.83
115134.DAT 246272.0 149.31 149.20 16494.01 16506.17
115149.DAT 246272.0 166.92 166.07 14753.89 14829.41
125789.DAT 246272.0 145.53 146.56 16922 .42 16803.49
125766 .DAT 246272.0 158.09 158.23 15577.96 15564.18

TOTAL 2462720.0 1507.95 1527.85 164017.29 162056.90

AVERAGE 246272.0 150.80 152.79 16401.73 16205.69

V.42 bis & MNP Class 5 9600 bps compression NOAA APT files
(byte) Sent time(s) Throughput (bps)

File name File size CABLE RADIO CABLE RADIO
115078 . DAT 143416.0 130.47 131.02 10992.26 10946.12
125704 . DAT 166409.0 150.24 150.64 11076.21 11046.80
105092.DAT 150100.0 135.50 "132.02 11077.49 11369.49
125648 . DAT 126590.0 114.13 114.86 11091.74 11021.24
125640 .DAT 146973.0 132.43 133.03 11098.17 11048.11
115120.DAT 144696.0 130.44 130.36 11092.92 11099.72
115134 . DAT 152140.0 137.26 137.22 11084.07 11087.31
115149.DAT 166904.0 150.12 150.76 11118.04 11070.84
125769.DAT 149268.0 134.53 133.72 11095.52 11162.73
125766 . DAT 159530.0 144.62 145.00 11030.98 11002.07

TOTAL 1506026 .0 1359.74 1358.63 110757.39 110854 .42
AVERAGE 150602. 60 135.97 135.86 11075.74 11085.44

Appendix 2-4.

Experiment of MS-DOS exec. files. V.42 bis & MNP Class 5 9600 bps exec. files

(byte) Sent time(s) Throughput (bps)
File name File size CABLE RADIO CABLE RADIO
CALC 40720.0 27.02 26.58 15070.32 15319.79
RECORDER 41872.0 25.04 24.77 16722.04 16904.32
MSDOS 49216.0 29.80 29.82 16515.44 16504.36
PROGMANM 56608.0 32.41 32,67 17466.21 17327.21
CARDFILE 56656.0 34.31 34.37 16512.97 16484 .14
PIFEDIT 56824.0 32.84 32.87 17303.29 17287.50
WXALSTW 57344.0 32.76 32.82 17504.27 17472.27
CALENDAR 65824.0 38.47 38.49 17110.48 17101.58
GAIJEDIT 66048.0 42.09 38.67 15692.09 17079.91
CUSTOM 64024.0 38.86 38.81 16475.55 16496.78
TOTAL 555136.0 333.60 329.87 166372.66 167977.86
AVERAGE 55513.60 33.36 32.99 16637.27 16797.79
V.42 bis & MNP Class 5 9600 bps compression exec. files
(byte) Sent time (s) Throughput (bps)

File name File size CABLE RADIO CABLE RADIO
CALC 22238.0 20.58 20.63 10805.64 10779.45
RECORDER 20850.0 19.24 19.79 10836.80 10535.62
MSDOS 25660.0 23.76 23.57 10799.66 10886.72
PROGMANM 22232.0 20.62 21.03 10781.77 10571.56
CARDFILE 28728.0 26.51 26.58 10836.67 10848.13
PIFEDIT 25150.0 22.97 23.76 10949.06 10585.02
WXALSTW 18686.0 17.70 17.73 10557.06 10539.20
CALENDAR 33958.0 30.86 31.18 11003.89 10890.96
GAIJEDIT 22809.0 21.20 21.09 10758.96 10815.08
CUSTOM 29809.0 28.78 27.86 10357.54 10699.57
TOTAL 250120.0 232.22 233.22 107687.05 107111.30
AVERAGE 25012.00 23.22 23.32 10768.71 10711.13




