SOMETIMES “AH-HA” IS A
FOUR-LETTER WORD

JIM SANDBERG, SETP (F)



The theme of the workshop Is

“Ah-hah moments in flight test: discovery and
close calls - what we learned and the resulting
tactics, techniques and procedures to test
safely.”


Presenter
Presentation Notes
WHEN I FIRST READ ABOUT THE THEME FOR THIS YEAR’S WORKSHOP, I FIGURED:  THIS IS LEGALIZED FLAT-HATTING!  



I CAN TELL STORIES FROM MY HEART AND MAYBE HELP SOMEONE SAVE THEIR BUTT.



SO I TOLD HUFFER I WAS IN AND HERE I AM!


SOMETIMES “AH-HA” IS A
FOUR-LETTER WORD
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AND THEN I THOUGHT ABOUT A THEME AND CAME UP WITH…


SOME TIMES IT'S GOOD:
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SOMETIMES A FOUR-LETTER WORD IS A GOOD THING


SIERRA HOTEL



SOME TIMES IT'S BAD:



SOME TIMES IT’S BAD:

SH#!+



SOME TIMES IT'S REAL:



SOME TIMES IT'S REAL:

TINS
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THIS IS FOR REAL


AND SOME TIMES IT
AIN'T:



AND SOME TIMES IT
AIN'T:

RUSM?
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ARE YOU KIDDING ME?
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During my career, I got to go testing in a lot of really neat airplanes. This is my favorite photo of some of them, but I never got to fly that YF-17; I came REAL close, but for today, let’s just pretend it’s an F-18A, my first REAL test program.



I spent four years on the Hornet program, and four years on Tigershark, with plenty of F-5 work in between.
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When people ask me how much time I have in the YF-23 and I tell them FOUR LONG YEARS, with just four months of flying.



I have four years in the bomber, too, but a lot of that time was in the sim.
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Since the original Hornet was the first “real” program I flew, kind of neat that Super Hornet was my last.



Sort of like bookends, with a whole lot of good stuff in between.
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Although we never had any jets when I was managing this test program at Pax, I shore learned a lot of lessons about aircraft design, test planning, staffing and – oh yeh! – budgets.


SOMETIMES “AH-HA” IS A
FOUR-LETTER WORD
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SO LET’S CUT TO THE CHASE AND TELL SOME FLIGHT TEST SAFETY STORIES AND SOME “AH-HA” MOMENTS,


F-18A HIGH AOA TESTING
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DURING THE ORIGINAL HORNET TEST PROGRAM IN THE LATE 70’S, THE DT TEST TEAM “PROVED “ THE CAREFREE HANDLING QUALITIES OF THE F-18.  THEY PUT THE HAOA TEST BIRD THRU IT’S PACES, DOING EVERYTHING THEY COULD TO TRY AND MAKE IT DEPART OR SPIN TO NO AVAIL.



SOON AFTER OUR OT TEAM BEGAN FLYIMG THE LRIP BIRDS, ONE OF THEM DEPARTED  WHILE DOING “THE DREADED”  HI-YO-YO MANEUVER DURING A BFM FAM FLIGHT AND ENTERED AN UNRECOVERABLE SPIN FROM WHICH THE PILOT EJECTED BEFORE THE AIRPLANE HIT THE BAY.



AFTER THE INVESTIGATION, THE DT TEAM WAS TOLD SOMETHING LIKE “GO SPIN THAT AIRPLANE” AND THEY DISCOVERED THE “UNKNOWN” SPIN MODE IN THE FIRST (OR SECOND) TEST FLIGHT.



AH-HA MOMENT:   SPIN IT FIRST ON PURPOSE 




“Sooner or later, programs need an excuse to do the right thing...”

F-18 HIGH AOA TESTING
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SEVENTEEN YEARS LATER IN THE SUPER HORNET PROGRAM, THE HAOA TEST TEAM WAS TOLD “GO SPIN THAT AIRPLANE AND DEMONSTRATE SUCCESSFUL RECOVERIES” AND SINCE THEN, NO SUPER HORNET HAS EVER BEEN LOST TO HAOA OOC FLIGHT.



AND HERE’S WHAT IT LOOKED LIKE WHILE KNOCKERS HERE WAS DOING THAT TESTING:


Upright Spin, 120 deg/sec, Left

3 Tank Interdiction Loading

Flight 266, Run 28, 10 July 98
Pilot: CDR Niewoehner




AH-HAs

e Spin it first on purpose (F-18)
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WHEN I JOINED NORTHROP ON 1982, WE EMBARKED ON THE ULTIMATE GAMBLE OF  “IF YOU BUILD IT, THEY WILL COME”, AND THE THREE  F-20 TIGERSHARK AIRPLANES  WE TESTED WERE SWEET INDEED, WITH SOME OF THE MOST ADVANCED AVIONICS SYSTEMS IN THE WORLD AT THE TIME.



BUT THE CUSTOMERS  DIDN’T COME, AND AFTER SEVERAL YEARS OF AGGRESSIVE AIRSHOW DEMONSTRATIONS  WE GOT THE WORST AH-HA MOMENT OF OUR LIVES AS WE WATCHED OUR CHIEF TEST PILOT FLY HIS LAST DATA POINT INTO A RICE FIELD IN KOREA.





AH-HAs

e Airshows are VERY DANGEROUS! (F-20)
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THE ADVANCED TACTICL FIGHTER PROGRAM OF THE LATE 80’S WAS MORE THAN JUST AN AIRPLANE COMPETITION, IT WAS ALSO AN ADVANCED FIGHTER ENGINE COMPETITION, PITTING GENERAL ELECTRIC AGAINST PRATT & WHITNEY TO DEVELOP THE MOST POWERFUL STATE-OF-THE-ART ENGINES THEY COULD.



THE TWO FIGHTER TEAMS EACH MADE TWO PROTOTYPES, EACH OF THE TWO WITH DIFFERENT ENGINES.



I CAN TELL YOU THAT THERE WERE SIGNIFICANT PERFORMANCE DIFFERENCES BETWEEN THE TWO, BUT THERE WERE ALSO SOME VERY DIFFERENT OPERABILITY CHARACTERISTICS
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SO MUCH SO THAT IF THE ATF CONTRACT HAD REQUIRED SINGLE-ENGINE DESIGNS,  THERE WOULD HAVE BEEN TWO SMOKING HOLES IN THE DESERT.





AND YOU KNOW, LOOKING AT THIS PICTURE, I ALWAYS THOUGHT THEY’D PICK THE GOOD-LOOKING ONE…




AH-HAs

 Test engines in multi-engine airplanes (YF-23)
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AND YOU KNOW, LOOKING AT THIS PICTURE, I ALWAYS THOUGHT THEY’D PICK THE GOOD-LOOKING ONE…






Presenter
Presentation Notes
AFTER NORTHOTP FOLDED OUR YF-23 TENT IN 1991,  PAUL METZ AND I JOINED THE NORTHROP B-2 TEST TEAM AS FNG FIGHTER PUKES IN THEIR BOMBER PROGRAM.  AFTER MONTHS OF DUES-PAYING SIMULATOR TEST DUTIES, WE BOTH APPROACHED OUR CTP TO SUMMARIZE OUR IMPRESSIONS OF HIS BABY:



IT HANDLED LIKE A TRUCK, PARTICULARLY IN THE LONGITUDINAL AXIS WHERE THE TRIM AUTHORITY EXCEEDED THE STICK AUTHORITY – WHICH REALLY SEEMED WEIRD TO US AND WE WERE TOLD., “YOU JUST DON’T UNDERSTAND HOW BIG AIRPLANES ARE BUILT AND HOW THEY FLY.”



SEVERAL MONTHS LATER, I WAS FLYING SOME FMEA TESTS IN THE SIM WHEN WE DISCOVERED A “SHOW-STOPPING” FAILURE MODE THAT REQUIRED A COMPLETE REVAMPING OF THE CLAWS 



BUT THESE CHANGES WERE ONLY IMPLEMENTED IN THE UA CLAWS, SINCE THE PA FQs  WERE CONSIDERED “SO GOOD”…. BUT  I THINK IT WAS REALLY JUST COST & SCHEDULE



















B-2A crash 23 Feb 2008
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Sixteen years later, the only B-2 ever lost occurred on takeoff from Guam while in the PA mode…






AH-HAs

e FBW should be different (B-2)
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AH-HA MOMENT:

FBW should be different  than “conventional designs”




Presenter
Presentation Notes
When I moved to Pax River in 1996 as the Northrop  Grumman test pilot on Super Hornet, the youngsters were calling me “Obie-wan” and our GREAT McAir CTP, Fred Madenwald, scheduled me to fly with the various test teams, just to share my “kanobe”, I guess…



During early VMCA testing, I thought the test requirements to NOT use any lateral stick during recoveries were unrealistic and I strongly recommended that we either change the test requirements or the control laws.  I wrote it up that way and went back to my primary flutter duties.


F/A-18E/F VMCA

F/A 18 ET

I 427
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ABOUT TWO YEARS LATER, YOUNG LT LANCE “PINK” FLOYD WAS FLYING SOME VMCA TESTS WITH “WALL-TO-WALL” TANKS AND TOOK THIS WILD RIDE:



WHEN I HEARD ABOUT IT, MY HEART SANK.  PINK ALMOST DIED BECAUSE I HADN’T STOOD ON ALL OUR BOSSES DESKS AND SHOUTED AT THE ABSURDITY OF OUR FULL-AUTHORITY FBW FCS CAUSING THE UNNATURAL AND UNSAFE BEHAVIOR THT I HAD OBSERVED YEARS BEFORE.




AH-HAs

e Stand on your boss’s desk (F/A-18E/F)
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AH-AH MOMENT:

Stand on your boss’s desk 	when you see something REALLY bad.
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In 1995 I camped out in STL  as we prepared for the first flight of the Super Hornet.  Our simulator lab was next to the JAST lab where the McAir/Northrop team was developing their entry for what they hoped would become their entry into the JSF program, so I convinced our Northrop PM to get me a ride in that sim to see how it flew.

It wasn’t pretty.  I didn’t crash it, but I think I came close at the ship.  They told me it flew “just as good as the Harrier” and I just needed more practice…. Right!

The next day, flying FMEA tests during CV approaches in the Super Hornet sim, we completed the tests early and I asked if I could “fly around” a bit.  I asked them to speed up the ship to 300 kts and load a new tape in the COMPUSCENE recorder.



ROLL TAPE.


Fast Carrier - 1995
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THIS VIDEO WAS A “CARTOON” OF THE WAY I THOUGHT A PILOT SHOULD FLY A STOVL JSF.



JUST LIKE FLYING FORMATION, A SKILL WHICH IS EASILY LEARNED AND NOT VERY PERISHABLE.  A PRECISE WAY TO FLY YOUR BUTT AROUND THE SHIP OR ANYWHERE ELSE.  I SENT THE TAPE TO OUR PM AND HE SAID I’D BETTER FORGET ABOUT SUCH A WILD & CRAZY IDEA AND GET BACK TO E/F.



YEARS LATER, WHEN I WAS THE CFTD FOR THE F-35 ITF AT PAX RIVER, THESE SAME ARGUMENTS RAGED FOR THE FIRST 3-4 YEARS OF THE CONTRACT AND THEN COMMON SENSE PREVAILED, CTP JON BEESLEY MADE THE DESIGN DECISION TO ADOPT THE “UNIFIED CLAWS” AND THIS IS WHAT THE MARINES ARE GETTING:






F-35B IST (2011)
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Marine LtCol Fred “Tinman” Schenk, a VERY experienced and proficient  AV-8 Harrier test pilot, made this very first shipboard landing in 2011 and he put the nose wheel EXACTLY on the spot the very first time!

Sierra Hotel!

But here’s “the rest of the story”:  later in the sea trials, LtCol Matt ‘Squirt’ Kelly did the exact same thing on his first try but, since he was a F/A-18 Hornet pilot by trade, this was the very first time that HE had ever done a vertical landing on a ship at sea, EVER!










AH-HAs

e Make it easy = make it safe (F-35B)
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Ah-Ha Moment:

Make it easy  =  make it safe


AH-HAS
e Spin it first on purpose (F-18)
e Airshows are VERY DANGEROUS! (F-20)
 Test engines in multi-engine airplanes (YF-23)
e FBW should be different (B-2)
e Stand on your boss’s desk (F/A-18E/F)

e Make it easy = make it safe (F-35B)
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SO HERE ARE MY AH-HA MOMENTS FROM THE SIX MAJOR FLIGHT TEST PROGRAMS I THAT WAS PRIVILEGED TO BE A PART OF DURING MY 31 YEARS IN THE FLIGHT TEST ARENA.  BUT HERE’S MY MAIN MESSAGE TO Y’ALL HERE IN SAVANNAH:



FLIGHT TEST PROFESSIONALS RUN THE SHOW!

WE ARE NOT “A PROBLEM”, WE ARE THE SOLUTION!

THESE AH-HA MOMENTS THAT I HAVE SHARED FROM MY CAREER HAVE VERY LITTLE TO DO WITH MOVING A STICK AND THROTTLE (OR WITH MONITORING A STRIP CHART), BUT THEY HAVE EVERYTHING TO DO WITH ADVANCING THE STATE OF THE ART OF AIRCRAFT DEVELOPMENT AND WITH INCREASING THE SAFETY AND EFFICIENCY OF FLIGHT TEST.



THAT’S OUR JOB.   SO CARRY ON!


QUESTIONS?

COMMENTS?
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