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APEX — Deep
Concept Guidance to TWR engineers

Design and build a profiling float capable of reaching 6,000 meters
Must be economically feasible — no titanium hull
Must have buoyancy reserve for additional sensors — CTD and ?
Use next generation controller — APF-11
Goal of at least 150 profiles using lithium batteries

Launch/Recovery with no special handling equipment
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APEX — Deep

Historical

2011 Basic Mechanical/Electrical design
Preliminary glass testing
Decision to use glass spheres for hull

2012 Cycle testing of spheres — 500+ cycles, 10,000 psi
Glass hole pattern and drilled pressure testing
Open/Close training
Build Prototypes
4,000 meter test dives

Hull 2 4,062 meters
Hull 3 4,069 meters
Incorporate lessons learned, design mods, build
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APEX — Deep
Status

2013 Successful profile from over 6,000 meters — FEB 26/27

Fall Primary goal = Lithium Battery Tests
Secondary goal = additional sensor

2014 Commercially Available
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APEX — Deep

Spiral 1 test
October 30, 2012 — 4,069 meters
South West of Hawaii, HI
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APEX — Deep
FEB deployment
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FEB deployment




APEX — Deep FEB deployment

First dive:

7

19 58.11523438 -64 55.92822266 1"
119 55.55444336,-64 58.01660156

g .
19.8943; -65.0113
Depth — 6 002.82 dbar 19,8579, 65,0617
] 19.8183, -65.1198
19.7223, -65.2386 1 | |
187635, 65,1803

2 6 F E B @ 0 7 1 8 U TC 20 01.54882812,-64 53.16943359
20 00.15795898,64 54.34814453

196147, -65.408; 6762, -65.3056

Round trip @ 20 plus hours®

194132, :65 8578 1193452, -65.7904

1913706, -65.7947
19.3311,-65.9082°0—
19292‘9, 65,9508
1912533, 65.9728
19.1991,-66.02996
[1al1610; -66.0688
19.1092,566.1812
19.0660,+66.3080".
18.9711, -66.5659; v
e 11 119.0037, -66.4395
18.9498, -66.6095 15,9862, -66.5062
18.9496, -66.6163

] Data SIO, NOAA, U.S. Navy, NGA, GEBCO q 3 ot r
198:4628, -5(Data;. DEQ-Columbia, NSE, NOAA i ',_i-“, A o - i
= e E
¢ Image © 2013 TerraMelrics « ¥ e OO e r
F T 2P s 5 .

N, 65°39'18.53" W elev-7103m - *i : Eyealt 360.71km O

BENTHOS | GAVIA \ WEBB RESEARCH

"“ TELEDYNE MARINE SYSTEMS
Everywhereyoulook




APEX — Deep
Sample Data

Salinity vs. Depth, Ascent, S/N 0004
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APEX — Deep
Sample Data

Temp vs. Depth, Ascent, S/N 0004
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APEX — Deep
Sample Data

Temperature (C) vs Pressure (dbar)
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APEX — Deep
Sample Data

Temperature (C) vs Pressure (dbar)
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APEX — Deep
Conclusions - Questions
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