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Proving the feasibility of deep-
diving to 300m 1959-63 

• 1959 Fresh water record  122m Lake of Zurich 
• 1960 Fresh water record  222m Locarno 
• 1961 60min work                90m research cham. 
• 1961 10min work               220m sim. (4bar) 
• 1961 10min work               220m cham. (Toulon) 
• 1961 10min work               220m cham. (USN) 
• 1962 World record (sea)   300m California 



video 
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Vorausberechnung und Testung des Versuchs in einer                 
1-Mannkammer mit 5 verschiedenen Atemgasgemischen 
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0.2 bar ~12000m altitude 
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Development of decompression tables 
for offshore work 1964-1981 

• 3 compartment sat system at ZHL  
designed for 4bar (30m) in 1964 

• 2 chamber sat system with wet bell at ZHL 
designed for 100bar, Helium mixes, in-water 
working) in 1972 

• Verification dives with SSOS and Micoperi 
• Mixgas tables for bounce and sat deco to 300m 
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Bounce dives 
to 40–250m 



Milestones deep diving reseach - Bühlmann Symposium - J Wendling 33 



Milestones deep diving reseach - Bühlmann Symposium - J Wendling 34 

 25.3h       27.6h         29.8h          31.9h          34.3h         36.3h          37.6h         38.7h 
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Saturation 
deco-tables 
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Problem: HPNS 
high pressure nervous syndrom 

• After first experiments HPNS existence denied 
• From increasing compression speed to 

constant speed to depth 
• From constant speed to staged compression 
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1977 
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1981 
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The global decompression 
algorithm ZHL 16A 

• Model valid for any gas composition 
• Model valid for short, medium and long 

exposures to saturation 
• Deterministic model (based on max. tolerated 

tissue supersaturation) 
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Hypothesis: 
global model (any gas, any altitude) 
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Verification studies for  
air bounce tables 

• Aim to get standard for SCUBA diving guidance 
• Verification using altitude dives 
• Validation experiments with reduced 

decompression stops  
(+ 10% deco-stress  30% increase of DCS) 
DCS treated in the recompression chamber 
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Support for development of dive 
computers 1983 - 1994 
• First challenge was to use limited hardware for 

real time calculation of N2 partial pressures 
• Second challenge was to introduce arterial 

bubbles and pulmonary blood shunting into 
the algorithm 

• Many more adaptations later with increasing 
hardware resources and scientific input of 
influencing factors 
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Clinical hyperbaric 
oxygen treatment 

HBOT 
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Development of a high-frequency 
ventilation breathing system 
 
by benno schenk 
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… to reduce work of breathing in deep dives 
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Conclusions (1) 

• The combination of  
- enthusiasm,  
- scientific commitment 
- opportunity of up-to-date IT-resources 
  
at the ZHL led to a series of spectacular 
records and research exploits.  
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Conclusions (2) 

• In spite of many improved and modern 
decompressions models and hypothesis, 
Bühlmann's validated model with all its 
simplifications is still the basis for  
- recreational diving computers 
- planning of professional mixed gas operations 
- Teck-dives 
- assessment of profiles from dive accidents.  
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