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he Lubell LL9642T Underwater Acoustic
Transducer is designed for general purpose
military and scientific applications. The

LL9642T may also be used as an underwater
loudspeaker when high power is required.

The LL9642T has a useful frequency range of
250Hz-20kHz, a minimum impedance of 36 ohms,  
and an SPL of 183dB/uPa/m @ 1kHz and
193dB/uPa/m @ 10kHz with 100Vrms applied. 
The LL9642T requires 33 ohms (round-trip) of
2-conductor stranded cable: 4.19 km of 3,191mm2
(12AWG), 1.94 km of 2,013mm2 (14AWG), 1.20
km of 1,276mm2 (16AWG), 0.75 km of 0,785mm2
(18AWG) or a combination of cable resistance
plus series resistance (D225K50R) equal to 33
ohms.

The LL9642T withstands extreme conditions by
virtue of its rugged stainless steel, PVC, and
EPDM construction. Unique cage design allows
stud mounting to pier, or multiple speaker arrays
producing sound levels in excess of 200dB.

Speaker, cable, and amp RoHS & CE marked.

T

 

SPECIFICATIONS 
• Frequency Range: 250Hz-20kHz
• SPL: 183dB/uPa/m @ 1kHz,

193dB/uPa/m @ 10 kHz
• Maximum Voltage: 100V rms
• Maximum Current:  2.5A @ 100% D.C.
• Impedance: 36 ohms min with required

33 ohms cable round-trip resistance (or
cable + external resistor)

• Operating Depth: 1.83 m - 15.24 m
• Size (HWD ): 27.31cm x 27.31cm x

19.68cm, 7.26 kg (w/o cable).
• Bulkhead Connector: Impulse

IERD2F-BC: Pin 2 = hot, Pin 1 = return
• Cable: IE2M-7/16 U/W pluggable

connector on 22.86m 0,785mm2 SJOOW
rubber (CPE) cable

• Warranty:  2 year limited
• Options: Custom cable, HP150 filter

($20), 18-136-33AR 300 watt 33 ohm
variable resistor ($40), IPA300T-240V
power amplifier, 300W/33 ohm,
240V/50Hz, CE ($589)

• Price: $1779

Lubell LL-9642T
Underwater Acoustic Projector

Underwater Acoustic Transducer
Underwater Speaker

High-Power Broadband Piezoelectric
Underwater Transducer for Military and

 Scientific Applications

Lubell.com Presents  
. 



Instructions for Use of LL9 642T Underwater Transducer

IMPORTANT: The LL9642T must have 33 ohms of total external resistance installed between the bulkhead connector and the
amplifier during broadband operation. External resistance can be cable round-trip resistance alone (cable water cooling
recommended), or a combination of cable round-trip resistance and adjustable resistance (order Lubell 18-136-33AR). Failure
to install proper resistance and protective fusing will result in damage to transducer. The transducer comes with a 22.86 meter
0,785mm2 (16 x 0,25) 2-conductor SJOOW cable providing 1 ohm of round-trip resistance -- in this case, 32 ohms of external
resistance (Lubell 18-136-33AR) would be inserted in series in the white speaker lead. WARNING: Resistor must be rack
mounted in vented enclosure to protect user against electrical shock; All connections must be insulated. If your
application calls for a long cable between the amplifier and the transducer, then a long cable can be spliced to the standard cable
(or special ordered from the factory) which may meet requirements without an external resistor.  Please refer to standard cable
manufacturer resistance charts for one way resistance, then multiply x 2 for round-trip resistance.  Here are some examples of
cable lengths (2 conductor stranded copper) that could be used to provide necessary resistance without an external resistor:

4.19 km of 3,191mm2 (65 x 0,25) 2-conductor rubber-jacketed (CPE) cable = 33 ohms round-trip
1.94 km of 2,013mm2 (41 x 0,25) 2-conductor rubber-jacketed (CPE) cable = 33 ohms round-trip
1.20 km of 1,276mm2 (26 x 0,25) 2-conductor rubber-jacketed (CPE) cable = 33 ohms round-trip
0.75 km of 0,785mm2 (16 x 0,25) 2-conductor rubber-jacketed (CPE) cable = 33 ohms round-trip

1. Maximum voltage is limited to 100 volts rms, or to the voltage that produces 2.5 amps of current, whichever is smaller.  To
prevent damage to the LL9642T: A) Use an amplifier no greater than 300 watts @ 33.3 ohms (100 Vrms); B) Insure that
cable round-trip resistance adds up to 33 ohms (use Lubell variable resistor if required - CAUTION: mount in vented
enclosure only due to shock hazard); C) Install a 2.5A slow-blow fuse in the white speaker lead (CAUTION: insulate
all connections; D) Use 150HP filter between DAT/CD and amplifier (only if reproducing broadband including content
below 250Hz); E) Do not exceed 2 volts on the underwater speaker when operating out of the water.

2. Maximum Current: 2.5A @ 100% duty cycle (use 2.5A SB fuse for protection)

3. Depth range: 1.83m - 15.24m. CAUTION! If LL9642T is ordered with optional Swagelok SS-400-1-OR pressure fitting,
internal pressure must not exceed external pressure by more than 17.24 kPa or damage will occur.

4. Users wishing to operate unit at greater depth may wish to order the LL9642T with a factory installed Swagelok
SS-400-1-OR pressure fitting ($75), allowing connection to aftermarket bladder. When operating at 30.48 meter depth, the
pressure exerted on the LL9642T would be 306.02 kPa. (10.04 kPa/m in seawater x 30.48m). At this depth, the aftermarket
bladder volume to LL9642T volume ratio would be 3.02:1 (10.04 kPa/m seawater x 30.48m depth / 101.325 kPa
atmospheric pressure at sea level). Since the internal volume of the LL9642T is 1833cc, the required bladder volume would
be 5536cc (1833cc x 3.02). Use bladder type compensation only as pressure compensation is safe and automatic. Bladder
may be located in any convenient position within 1.52m of the transducer, which provides no more than 17.24 kPa positive
pressure differential should the bladder fall below the position of the LL9642T.

5. For safety of diver or dolphin, connect the LL9642T to a UL listed PA amplifier with a transformer isolated output only
such as the Peavey IPA300T-240V (order from Lubell Labs); Connect to ground-fault circuit-interrupter protected outlet
only per International Electrical Code.

6. The sound level produced in water close to the LL9642T can be harmful to human hearing.

Electrical Connector and Guidelines

An Impulse IERD2F-BC-3 1-pin 2-contact female bulkhead connector is factory installed on the LL9642T. A mating cable is
also included (see #1), which is overmolded with a mating Impulse IE2M-7/16 1-pin 2-contact male connector. Coding: White
(hot); Black (return/ground).

1. Lubricate male cable pin and female socket liberally with silicone grease.

2. Avoid sharp bends at cable entry to connector -- attache cable to cage using rubber lined strain relief.

3. Do not yank on cable to disconnect, or use cable to lift or lower the LL9642T.









 Se 200 Hz to 20 kHz 0 deg with 32 ohm resistor.dat

0.20      100.03    0.73      72.52     136.96    -6.95     106.96    149.69    146.96  
0.25      100.02    0.72      69.92     139.51    -12.81    113.89    156.79    153.90  
0.30      99.96     0.76      73.05     132.19    -14.89    117.09    159.52    157.09  
0.35      100.01    0.76      72.92     132.02    -15.72    118.96    161.37    158.96  
0.40      99.92     0.83      79.06     120.52    -17.36    121.98    163.60    161.97  
0.45      100.05    0.86      81.87     116.16    -18.18    124.23    165.53    164.23  
0.50      100.00    0.85      78.20     117.29    -23.47    126.60    167.99    166.60  
0.55      99.99     0.93      83.29     107.85    -26.03    129.25    169.90    169.24  
0.60      100.27    0.96      86.46     104.68    -25.80    132.15    172.54    172.17  
0.65      100.05    1.01      90.19     99.44     -26.37    134.66    174.61    174.67  
0.70      100.05    1.06      93.85     94.63     -27.48    137.55    177.07    177.55  
0.75      99.90     1.12      98.10     88.81     -29.19    139.14    178.11    179.13  
0.80      100.01    1.20      109.20    83.10     -24.85    141.10    179.49    181.10  
0.85      99.99     1.24      115.21    80.68     -21.62    142.21    180.34    182.21  
0.90      100.06    1.23      116.93    81.47     -17.93    142.87    181.09    182.88  
0.95      100.01    1.14      109.43    87.40     -17.00    143.45    182.29    183.46  
1.00      99.99     1.08      104.02    92.39     -16.01    143.52    182.83    183.52  
1.00      99.98     1.09      103.87    92.02     -17.02    143.58    182.86    183.58  
1.10      99.94     1.00      93.12     99.92     -21.31    142.89    182.89    182.89  
1.20      100.06    1.03      92.24     97.28     -26.33    140.90    180.66    180.90  
1.30      99.98     1.08      93.82     92.54     -29.71    139.21    178.54    179.21  
1.40      99.94     1.12      94.91     89.37     -31.87    138.25    177.27    178.24  
1.50      100.08    1.18      97.46     84.61     -34.59    138.28    176.83    178.29  
1.60      99.93     1.25      101.80    79.66     -35.71    138.27    176.29    178.26  
1.70      100.00    1.34      109.20    74.61     -35.45    137.67    175.12    177.67  
1.80      100.03    1.37      109.94    73.19     -36.47    137.30    174.58    177.30  
1.90      100.06    1.45      115.38    69.06     -37.26    137.39    174.17    177.39  

 2.00      100.00    1.53      122.25    65.51     -36.79    137.64    173.96    177.64  
2.10      99.97     1.59      128.02    62.74     -36.52    137.58    173.53    177.57  
2.20      100.07    1.67      135.68    59.89     -35.76    137.51    173.06    177.52  

       Frequency          Transmit        Transmit              Real                   Z                   Phase               TVR                 TCR                SPL    
            Khz                Voltage          Current              Power           Magnitude            (Z)                  dB//                  dB//                  
                                    Volts               amps                watts                ohms                 deg               uPa/volt           uPa/amp         dB//uPa



2.30      100.00    1.70      137.48    58.73     -36.14    137.53    172.91    177.53  
2.40      100.05    1.75      140.84    57.18     -36.43    137.89    173.03    177.89  
2.50      99.96     1.83      149.86    54.60     -35.03    138.43    173.18    178.43  
2.60      99.99     1.89      156.19    52.99     -34.13    138.89    173.38    178.89  
2.70      100.05    1.94      162.29    51.54     -33.33    139.12    173.36    179.13  
2.80      99.95     1.98      167.48    50.41     -32.31    139.48    173.53    179.47  
2.90      100.05    2.05      174.62    48.92     -31.41    139.99    173.78    180.00  
3.00      99.92     2.08      177.19    48.10     -31.38    140.70    174.34    180.69  
3.10      100.04    2.10      183.18    47.59     -29.41    141.40    174.95    181.40  
3.20      99.99     2.14      188.16    46.71     -28.46    141.93    175.32    181.93  
3.30      99.93     2.17      191.84    46.04     -27.81    142.36    175.63    182.36  
3.40      100.04    2.22      198.36    45.05     -26.75    142.60    175.67    182.60  
3.50      100.07    2.24      200.59    44.64     -26.58    142.63    175.62    182.63  
3.60      100.01    2.27      204.17    44.10     -25.82    142.48    175.37    182.48  
3.70      99.98     2.30      207.12    43.53     -25.57    142.02    174.80    182.02  
3.80      99.96     2.36      214.47    42.37     -24.58    141.32    173.86    181.32  
3.90      99.98     2.36      216.49    42.30     -23.63    140.52    173.05    180.52  
4.00      100.00    2.39      220.77    41.90     -22.35    140.07    172.52    180.07  
4.10      100.05    2.42      224.81    41.27     -22.07    140.00    172.32    180.01  
4.20      100.02    2.45      228.34    40.86     -21.15    140.13    172.35    180.13  
4.30      99.91     2.47      231.84    40.45     -20.03    140.49    172.62    180.48  
4.40      99.97     2.51      237.43    39.79     -19.05    140.49    172.49    180.49  
4.50      99.97     2.54      241.54    39.37     -17.93    140.52    172.42    180.52  
4.60      100.05    2.56      244.79    39.12     -16.89    140.53    172.38    180.53  
4.70      99.96     2.56      245.86    39.04     -16.17    140.77    172.60    180.77  
4.80      99.97     2.56      247.68    39.00     -14.85    140.87    172.69    180.87  
4.90      99.97     2.57      250.04    38.86     -13.56    141.18    172.97    181.17  
5.00      100.03    2.57      250.27    38.99     -12.81    141.53    173.35    181.53  

 5.10      100.07    2.56      250.65    39.13     -11.63    141.93    173.78    181.93  
5.20      99.95     2.53      248.25    39.56     -10.59    142.24    174.19    182.24  
5.30      100.01    2.51      246.94    39.90     -9.87     142.50    174.52    182.50  
5.40      100.05    2.48      244.91    40.36     -9.09     142.45    174.57    182.45  

       Frequency          Transmit        Transmit              Real                   Z                   Phase               TVR                 TCR                SPL    
            Khz                Voltage          Current              Power           Magnitude            (Z)                  dB//                  dB//                  
                                    Volts               amps                watts                ohms                 deg               uPa/volt           uPa/amp         dB//uPa



5.50      99.94     2.43      240.60    41.06     -8.49     142.25    174.52    182.25  
5.60      99.95     2.41      237.93    41.52     -8.55     141.91    174.28    181.91  
5.70      100.04    2.40      237.78    41.64     -8.42     141.30    173.69    181.30  
5.80      99.99     2.38      235.42    42.01     -8.39     140.56    173.03    180.56  
5.90      100.04    2.35      231.99    42.63     -8.82     139.36    171.96    179.36  
6.00      100.02    2.34      230.53    42.82     -9.36     137.53    170.16    177.53  
6.10      99.97     2.34      230.64    42.74     -9.49     134.87    167.48    174.86  
6.20      100.01    2.34      230.81    42.74     -9.52     130.76    163.37    170.76  
6.30      100.01    2.32      228.42    43.17     -9.63     126.60    159.30    166.60  
6.40      100.06    2.31      226.92    43.36     -10.64    128.41    161.15    168.41  
6.50      99.99     2.32      227.07    43.06     -12.05    132.61    165.29    172.61  
6.60      100.00    2.37      231.33    42.20     -12.54    135.59    168.10    175.59  
6.70      99.97     2.41      234.99    41.48     -12.77    137.85    170.20    177.84  
6.80      100.00    2.46      240.33    40.59     -12.70    139.42    171.59    179.42  
6.90      100.04    2.51      245.11    39.88     -12.35    140.53    172.54    180.53  
7.00      100.04    2.55      249.21    39.30     -11.89    141.33    173.22    181.34  
7.10      100.07    2.58      252.89    38.81     -11.44    141.83    173.61    181.84  
7.20      100.00    2.61      256.65    38.29     -10.69    142.13    173.79    182.13  
7.30      99.96     2.63      258.93    37.97     -10.28    142.37    173.95    182.36  
7.40      100.02    2.64      260.81    37.83     -9.53     142.65    174.20    182.65  
7.50      100.05    2.67      263.93    37.47     -8.82     142.92    174.39    182.92  
7.60      100.06    2.70      267.06    37.11     -8.12     143.38    174.77    183.38  
7.70      100.06    2.70      268.15    37.02     -7.53     143.88    175.25    183.88  
7.80      99.97     2.72      269.58    36.81     -6.83     144.45    175.77    184.44  
7.90      100.05    2.73      271.00    36.71     -6.27     145.10    176.40    185.11  
8.00      100.08    2.74      272.99    36.52     -5.54     145.84    177.09    185.85  
8.10      99.91     2.73      271.63    36.61     -4.90     146.54    177.81    186.53  
8.20      99.93     2.75      274.31    36.31     -4.26     147.19    178.39    187.18  
8.30      99.99     2.75      274.31    36.37     -3.71     147.74    178.96    187.74  
8.40      100.03    2.76      275.71    36.24     -3.20     148.15    179.33    188.15  
8.50      100.05    2.77      276.97    36.11     -2.44     148.41    179.56    188.41  
8.60      100.04    2.77      277.18    36.09     -1.88     148.61    179.76    188.62  

       Frequency          Transmit        Transmit              Real                   Z                   Phase               TVR                 TCR                SPL    
            Khz                Voltage          Current              Power           Magnitude            (Z)                  dB//                  dB//                  
                                    Volts               amps                watts                ohms                 deg               uPa/volt           uPa/amp         dB//uPa



8.70      99.96     2.77      276.80    36.09     -1.18     148.87    180.02    188.86  
8.80      99.94     2.76      275.79    36.21     -0.71     149.22    180.40    189.21  
8.90      100.02    2.77      276.89    36.13     0.04      149.59    180.74    189.59  
9.00      100.09    2.75      275.54    36.36     0.60      149.98    181.19    189.99  
9.10      100.04    2.75      275.55    36.31     1.10      150.23    181.43    190.23  
9.20      100.05    2.74      273.69    36.56     1.87      150.40    181.66    190.40  
9.30      99.94     2.72      272.04    36.68     2.49      150.66    181.95    190.65  
9.40      100.06    2.71      270.74    36.93     3.15      150.95    182.29    190.95  
9.50      99.94     2.69      268.01    37.19     3.88      151.32    182.73    191.31  
9.60      100.05    2.66      265.14    37.64     4.51      151.71    183.22    191.72  
9.70      100.01    2.63      261.63    38.09     4.97      152.03    183.65    192.03  
9.80      100.06    2.60      259.10    38.48     5.19      152.30    184.00    192.30  
9.90      100.05    2.56      255.06    39.06     5.53      152.55    184.38    192.55  
10.00     100.01    2.54      252.59    39.39     5.95      152.81    184.72    192.81  
10.10     99.97     2.50      248.41    40.03     5.72      153.06    185.11    193.06  
10.20     99.95     2.47      245.33    40.53     5.46      153.26    185.41    193.25  
10.30     99.99     2.42      241.55    41.24     4.88      153.31    185.62    193.31  
10.40     100.04    2.42      240.98    41.42     4.16      153.21    185.56    193.22  
10.50     100.04    2.40      240.14    41.60     3.40      153.07    185.46    193.08  
10.60     99.97     2.40      239.69    41.64     2.98      153.02    185.41    193.01  
10.70     99.93     2.41      240.55    41.48     2.29      153.01    185.36    193.00  
10.80     99.98     2.43      242.37    41.23     1.69      152.99    185.29    192.99  
10.90     100.00    2.44      243.75    41.01     1.29      152.81    185.07    192.81  
11.00     100.00    2.46      246.22    40.61     1.08      152.53    184.70    192.53  
11.10     99.99     2.49      248.68    40.20     1.04      152.14    184.22    192.14  
11.20     100.00    2.51      251.44    39.77     1.12      151.76    183.75    191.76  
11.30     100.07    2.53      252.94    39.58     1.14      151.39    183.34    191.40  
11.40     100.05    2.56      255.62    39.15     1.36      151.05    182.91    191.06  
11.50     100.01    2.56      256.12    39.04     1.38      150.72    182.55    190.72  
11.60     99.95     2.58      257.44    38.79     1.76      150.37    182.14    190.36  
11.70     99.99     2.59      258.95    38.59     2.03      150.01    181.74    190.01  
11.80     99.98     2.60      259.91    38.44     2.07      149.76    181.46    189.76  

       Frequency          Transmit        Transmit              Real                   Z                   Phase               TVR                 TCR                SPL    
            Khz                Voltage          Current              Power           Magnitude            (Z)                  dB//                  dB//                  
                                    Volts               amps                watts                ohms                 deg               uPa/volt           uPa/amp         dB//uPa



11.90     100.00    2.62      262.04    38.12     2.67      149.58    181.21    189.59  
12.00     100.03    2.63      262.67    38.05     2.90      149.48    181.08    189.48  
12.10     100.04    2.64      263.97    37.86     2.99      149.41    180.98    189.42  
12.20     100.02    2.64      263.69    37.88     3.29      149.24    180.81    189.24  
12.30     99.96     2.65      264.80    37.66     3.63      148.99    180.51    188.99  
12.40     99.93     2.66      265.13    37.57     4.07      148.70    180.19    188.69  
12.50     100.00    2.67      266.36    37.44     4.31      148.38    179.85    188.38  
12.60     100.01    2.68      267.52    37.26     4.61      148.14    179.57    188.14  
12.70     99.96     2.67      266.35    37.37     4.94      148.06    179.51    188.05  
12.80     99.98     2.68      266.70    37.32     5.36      147.97    179.40    187.96  
12.90     100.02    2.69      267.41    37.23     5.61      147.88    179.30    187.88  
13.00     99.94     2.69      267.50    37.14     5.99      147.71    179.10    187.70  
13.10     99.97     2.69      266.89    37.23     6.19      147.48    178.90    187.48  
13.20     100.01    2.69      267.15    37.19     6.67      147.24    178.65    187.24  
13.30     99.99     2.69      267.17    37.15     6.92      147.04    178.44    187.04  
13.40     100.00    2.70      267.81    37.04     7.24      146.91    178.28    186.91  
13.50     100.01    2.69      267.08    37.13     7.46      146.82    178.21    186.82  
13.60     100.04    2.70      267.50    37.04     8.05      146.77    178.14    186.77  
13.70     99.96     2.69      266.35    37.14     8.08      146.80    178.20    186.80  
13.80     100.05    2.70      266.88    37.09     8.51      146.85    178.23    186.85  
13.90     100.01    2.70      266.59    37.04     9.16      146.99    178.37    187.00  
14.00     99.93     2.70      266.09    37.03     9.40      147.10    178.47    187.09  
14.10     99.95     2.70      265.65    37.06     9.79      147.24    178.61    187.23  
14.20     100.05    2.69      265.00    37.18     10.13     147.33    178.73    187.33  
14.30     100.06    2.69      264.86    37.16     10.56     147.53    178.93    187.54  
14.40     99.93     2.68      262.63    37.32     11.01     147.72    179.16    187.71  
14.50     100.04    2.67      261.73    37.45     11.65     148.00    179.47    188.01  
14.60     99.94     2.66      259.89    37.60     11.94     148.21    179.72    188.21  
14.70     100.01    2.64      257.67    37.88     12.59     148.73    180.30    188.73  
14.80     99.98     2.61      254.62    38.29     12.75     149.11    180.77    189.11  
14.90     99.91     2.59      252.18    38.57     13.02     149.41    181.13    189.40  
15.00     99.92     2.57      249.73    38.92     13.19     149.81    181.61    189.80  

       Frequency          Transmit        Transmit              Real                   Z                   Phase               TVR                 TCR                SPL    
            Khz                Voltage          Current              Power           Magnitude            (Z)                  dB//                  dB//                  
                                    Volts               amps                watts                ohms                 deg               uPa/volt           uPa/amp         dB//uPa



15.00     99.95     2.57      249.93    38.94     13.07     149.79    181.60    189.79  
15.20     100.04    2.52      245.69    39.71     12.85     150.35    182.32    190.35  
15.40     100.08    2.49      243.75    40.20     12.01     150.69    182.78    190.70  
15.60     100.03    2.48      244.05    40.27     10.80     150.69    182.79    190.70  
15.80     100.03    2.53      249.03    39.55     10.18     151.16    183.10    191.16  
16.00     100.01    2.56      252.29    39.03     10.13     151.90    183.73    191.90  
16.20     100.07    2.59      254.45    38.69     10.52     152.05    183.80    192.05  
16.40     100.01    2.61      255.87    38.38     10.91     151.82    183.50    191.82  
16.60     99.97     2.62      256.88    38.11     11.59     151.45    183.07    191.45  
16.80     100.00    2.64      257.81    37.94     12.01     150.96    182.54    190.96  
17.00     99.93     2.64      257.53    37.88     12.33     150.37    181.94    190.36  
17.20     99.96     2.64      256.75    37.91     13.03     149.77    181.35    189.77  
17.40     99.97     2.64      256.86    37.82     13.56     149.42    180.97    189.41  
17.60     99.94     2.64      255.61    37.91     14.01     149.07    180.64    189.06  
17.80     100.04    2.66      257.29    37.65     14.54     148.13    179.64    188.13  
18.00     100.05    2.66      256.84    37.66     14.94     146.99    178.50    186.99  
18.20     100.01    2.66      255.71    37.66     15.65     146.43    177.95    186.43  
18.40     99.96     2.65      255.02    37.72     15.69     145.97    177.50    185.96  
18.60     99.96     2.66      255.11    37.61     16.19     145.59    177.10    185.59  
18.80     100.01    2.65      253.75    37.79     16.54     145.02    176.57    185.02  
19.00     99.99     2.65      253.03    37.78     17.06     144.36    175.91    184.36  
19.20     99.97     2.64      251.78    37.88     17.38     144.37    175.94    184.37  
19.40     99.97     2.64      251.06    37.93     17.70     144.25    175.83    184.25  
19.60     100.00    2.65      251.23    37.75     18.49     143.40    174.94    183.40  
19.80     99.98     2.64      250.48    37.83     18.57     142.45    174.01    182.45  
20.00     99.99     2.64      249.19    37.92     19.07     142.41    173.99    182.41 
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