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Flying Bio 

Started flying in 10/2014


Trained at Crystal (Southern California Soaring 
Academy, Llano, CA)


Solo 6/2015

Check ride 6/2016

Purchased N303DG (DG303, 1996) 4/2017


First cross country flight in Sierra 6/2017


Gold Badge #2745 7/2017


Diamond Badge #1064 11/2017


Symons Memorial Award

Single Lennie #1949  9/2018

Double Lennie #128 12/2020


As of 1/2021:  300 hrs, 280 flights




Bonehead Comm-it helmet, MBU-20/p mask, canopy frost shieldAltitude vs Time

17 Dec 2020

KIYK (Inyokern)


flight time 3 hrs

36,630 ft max altitude

Symons Wave Memorial Award

Double Lennie #128
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Skysight Forecast
R2506 Airspace - China Lake
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FAA Intro to Aviation Physiology



 

OXYGEN REQUIREMENTS 
 
AIRCRAFT 
ALTITUDE 

in feet 

BAROM. 
PRESS 
mm Hg 

BODY H2O 
PRESS. 
mm Hg 
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PRESS 
mm Hg 

%O2 
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AIR 
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pO2 

AVEOLAR 
pCO2  /  pO2 

mm Hg 

 %O2 
SAT. 
Hb. 

% SUPPLEM. 
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INSP. AIR 
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PRESS. 

pO2 

%O2 
SAT. 
Hb. 

 
SEA LEVEL 

 
760 

 
47 

 
713 

 
.21 

  
149 

 
40  /  103 

 
96% 

 
21% 

 
149mm 

 
96% 

 
5000  

 
632 

 
47 

 
585 

 
.21 

  
122 

 
38  /  78 

 
94% 

 
25% 

 
149mm 

 
96% 

 
10,000  

 
523 

 
47 

 
476 

 
.21 

  
100 

 
36  /  61 

 
90% 

 
31% 

 
149mm 

 
96% 

 
15,000  

 
429 

 
47 

 
382 

 
.21 

  
80 

 
33  /  46 

 
70% 

 
40% 

 
149mm 

 
96% 

 
20,000  

 
349 

 
47 

 
302 

 
.21 

  
63 

 
30  /  33 

 
62% 

 
49% 

 
149mm 

 
96% 

 
25,000  

 
282 

 
47 

 
235 

 
.21 

  
49 

   
63% 

 
149mm 

 
96% 

 
TOTALLY INADEQUATE FOR METABOLIC REQUIREMENT 

 
30,000  

 
225 

 
47 

 
178 

 
100% 

  
37 

 
40  /  103 

 
96% 

 
84% 

 
149mm 

 
96% 

 
35,000  

 
179 

 
47 

 
132 

 
100% 

  
28 

 
39  /  93 

 
95% 

 
100% 

 
132mm 

 
95% 

 
40,000  

 
141 

 
47 

 
94 

 
100% 

  
20 

 
35  /  59 

 
87% 

 
100% 

 
94mm 

 
87% 

 
PRESSURE/DILUTER DEMAND OXYGEN EQUIPMENT 

 
40,000  

 
141 

 
47 

 
94 

 
.21 

(x 1.00) 
(+ 8mm Hg) 

  
20 
94 

102 

 
INADEQUATE 

35  /  59 
36  /  66 

 
 

87% 
92% 

 
 

100% 
100% + PP 

 
 

94mm 
102mm 

 
 

87% 
92% 

 
42,000  

 
128 

 
47 

 
81 

 
.21 

(x 1.00) 
(+ 16mm Hg) 

  
17 
81 
97 

 
INADEQUATE 

33  /  48 
36  /  61 

 
 

71% 
90% 

 
 

100% 
100% + PP 

 
 

81mm 
97mm 

 
 
 

90% 
 

45,000  
 

111 
 

47 
 

64 
 

.21 
(x 1.00) 

(+ 33mm Hg) 

  
13 
64 
97 

 
INADEQUATE 

30  /  34 
36  /  61 

 
 

62% 
90% 

 
 

100% 
100% + PP 

 
 

64mm 
97mm 

 
 
 

90% 

3-6 

50,000 87

FAA Intro to Aviation Physiology

Note: Breathing pure 02 at 
ambient pressure give blood 
87% 02sat at 40,000 ft

Note: above 40,000 ft one 
needs pressure breathing to 
keep %02sat high and safe.



“Pressure Breathing,” AP Gagge, et al., J Aviat Med, (1945).

Note: at and above 44,500 ft 
even pressure breathing is 
not able to keep blood 
oxygen above 90%. 


Look how rapidly blood 02 is 
dropping as you go just 
1000ft higher:  at 45,500 ft 
blood 02 drops to 80%, 
another 500 ft higher to 
46,000 ft 02 drops to 75% 
saturation.


In my opinion, 42,000 ft with 
pressure breathing, yielding 
90% 02 saturation is the 
max safe altitude.



This is a dangerous activity with possible fatal consequences. 

High altitudes are an unforgiving environment. 

Carefully think about what you are doing. 

Is this risk worthwhile? (“no” is a respectable answer)

Challenge is to get over 
“Mt. Stupid” alive.



Decision tree:


If blood 02 sufficiently saturated 
and pressure in main 02 tank is 
OK, then use A-14 system, 
continue ascent.


If A-14 is failing and main 02 
tank is OK, then switch OFF 
A-14 valve and switch ON fixed 
flow valve.  Rapid descent.


If A-14 is failing and main 02 
tank is not OK, then switch OFF 
A-14 valve and switch ON bail-
out bottle valve.  Rapid descent.
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Oxygen circuit:  A-14, with fixed-flow and bail-out bottle for backup. 





A-14, Fluid Power Inc, (Hudson Ohio)

Blinker (Oxygen Flow Indicator)



A-14, high pressure hose, valve, and gauge installed in glider.



CRU-60/p



MBU-20/p mask, Gentex, PA-101 microphone interface



Bail-out bottle, EMT-3m Aerox Aviation Oxygen System



Frost Shield: 1/16” thick polycarbonate, sealed against canopy with weather stripping.
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What issues did I have? 

Major 
Stick became very stiff above ~30,000 ft


-frozen grease?  

-A&P says that white lithium grease ages, degrades, and dries out from paste to white powder.

-considering taking apart control mechanisms and regressing with Molykote 33

-considering spraying inaccessible mechanisms with Molykote D321


-possible binding due to thermal contraction between metallic control mechanisms and composite glider?


No response from DG when asked if they had any information 

(they apparently will not answer email requests unless you pay for a maintenance subscription—very classy)


Minor 
Flight computer (OUDIE IGC) was not setup properly, could not see trail marked with lift/sink


-I probably wasted 30-45min in weak lift, one should minimize time to minimize risk.


How accurate is pressure gauge which is calibrated at room temperature and then taken to -70F?

does the zero of the gauge change?  replacing this with gauge known to be unaffected to -65F.


What about any o-rings in the oxygen system…are they rated for low temperatures?

-buna-n is rated to -30F

-fluorosilicone o-rings are rate to -80F


Sole heaters would have been helpful.  Temperature at 40,000 ft was recently shown to be -95F


I was surprised by difficulty to exhale when MBU-12/p or MBU-20/p mask is fed with fixed flow system.

Test this yourself.  

Be prepared to put a finger under the mask to exhale.



Britton Bluedorn and myself after the flight, (17 Dec 2020, Inyokern, CA)

A Double Lennie Flight is a community 
achievement 

Flight instruction

Southern California Soaring Academy

Dale Masters CFIG

Stewart Ayote CFGI


Advice on purchase of ship

Michael Marshall


Cross country mentorship and community

Sierra Soaring Club

Tehachapi-Skylark North

Michael Marshall

Tom Serkowski

Britton Bluedorn


Advice on oxygen system

Britton Bluedorn

Jim Payne


Tow Pilots

Mike Malis

Justin Inman

Jeff Montgomery


Ground support on day of flight

Matthias Bastler



For more details, manufacturers, part selection, part numbers, etc:  

https://kschwabresearch.com/wave-notes


