
ENGINEERING A WORLD RECORD SKYDIVE

BJ Worth, the director of Eagles Over Oshkosh has also been a stuntman 
and aerial coordinator for eight James Bond films and numerous other 
films and television shows His teams holds numerous world skydiving 
formation records including the largest formation skydive, a 400-way.  
Hollywood stunts and skydiving sometimes share a commonality when 
viewed by audiences, “He’s crazy, why jump out of a perfectly good 
airplane, daredevils, and so on.  In a way, its part of the show, but to 
those in the know, every stunt and every world record skydive is a 
combination of superb engineering and many small painstaking steps.  
Worth has survived a long and successful career in both endeavors, with a 
very good safety record.  

Safety -  Safety is the number one priority of every skydive.  The best 
way to achieve safety is a well engineered and detailed plan with multiple 
briefings, practice “dirt” dives on the ground and an attitude of 
situational awareness from each skydiver from the minute they leave the 
hangar until they return.  Each aspect of the engineering of the formation 
is designed primarily for safety.

Engineering a large formation skydive – 

“First of all there had to have been many smaller skydives, thousands of 
20-ways then 100-ways,” says BJ Worth.  We’ve learned a lot since 
making our first World Team unofficial formation record of 216 persons 
in Bratislava, Slovakia in 1994.  We’ve been building on that learning ever 
since.”  

How to create a world record formation skydiving event:

1) Select the best Team Captains – one for each of the 8 sectors and 
three captains for the base or core of the formation.  

2) Have a great Alpha team – a bench of highly qualified skydivers 
who can instantly replace skydivers on the formation that become 
ill, injured or not performing well.

3) Select and prepare the best skydivers from around the world.  The 
average number of jumps per team member is around 4000, with 
some having over 20,000 jumps.

4) Find airlift to bring the team to altitude, with the most experienced 
formation pilots.  In this case four Twin Otters  and one Skyvan – 



each capable of carrying about 23 skydivers.  Most of the aircraft 
are based at Skydive Chicago

5) Find a great drop zone, well staffed, with a very large landing area 
and good weather.  Skydive Chicago has been the choice for 
numerous big-ways.

6) Bring a team staff that takes care of all the myriad details: 
accommodations, packing areas and extra packers, riggers and 
make sure that each member of the world record team has an 
official Federal Aeronautique International (FAI) sporting license 
and is a current expert licensed member of their country’s 
parachuting association.  If one participant does not have the 
proper paperwork on a record jump, it will nullify it.

7) Invite four of the world’s top aerial cinematographers who will 
capture stills and video of the record for the judges and posterity.

8) Bring in two judges that will certify the world record.

Engineering aspects of a large skydiving formation:

1) The dirt dive – Along with detailed blueprints and schematics of 
each point and the breakoff plan, the skydivers spend a lot of time 
on the ground walking out each aspect of the upcoming skydive.  
They wear their jumpsuits and then full gear so each team member 
can identify the jumpers they will be lining up with and docking on.

2) Oxygen – All skydivers are breathing 100% oxygen above 12,000’.  
Record attempts will take place from approximately 20,000’ above 
the ground.  The O2 keeps the jumper from becoming hypoxic and 
helps keep them focused.  All the aircraft are plumbed for O2.  
Each jumper has their own O2 hose.  There is a breakaway system 
so the divers can stay on O2 as long as possible before exiting the 
aircraft.

3) Loading the aircraft – outer rows of the formation load first and are 
last out.  The skydivers in the base load last and are first out.  At 
least 5-6 skydivers along with a cameraman will be designated 
“floaters” meaning they will maneuver outside the exit door in the 
Twin Otter aircraft at altitude on Jump Run, hanging onto a bar, 
allowing others divers to squeeze in near the door so they exit in a 
tight group.

4) The “super floater” – one long, lean, very aerodynamic skydiver who 
exits the plane before the base out of the lead Skyvan.  He/she 
remains high, coming into the formation later on.  The reason for 
purpose for the super floater is the primary signal for all the 
skydivers to leave their respective aircraft.  World Team also uses in 
helmet radios on skydivers in each aircraft to coordinate the exit.



5) The center of the base core – an initial 8 –way chunk (skydivers 
diving out of the lead aircraft linked together).  These skydivers will 
hold the direction of flight and be the anchor for the remaining 100 
skydivers to dock on.

6) The base – 36 skydivers who will add to or attach to the core 8-way 
chunk and build a fast falling 44-way center for the sectors to build 
on.  There are eight sectors docking on the base sector.

7) The sectors – Each sector builds out from the base.  The moves to 
the second point and subsequent points of the skydive are 
performed by the skydivers in each outside sector.  These skydivers 
are very adept at flying to a different point quickly and docking 
quietly without bumping the formation, which could cause it to 
collapse.

8) The build – Initially the team will make smaller 40-50-way dives.  
Once the group is doing well with these, teams are combined until, 
finally all 108 skydivers jump together and begin the sequential 
record attempts.  The Eagles Over Oshkosh Team plans one or two 
days of smaller dives.

a. The exit - It is very important that all the skydivers leave the 
aircraft on the same cue and as close together as possible to 
be able to build the  formation in the allotted time/altitude.  

b. The dive - Other than the core chunk that exits linked up, 
the rest of the divers must dive down to the formation.  
Skydivers in the rear of the aircraft spend the longest time 
diving.  

c. The stadium - The divers then stop, relative to the formation, 
above and outside and must wait until the divers in front of 
them fill their assigned slots.  This part of the dive is called 
the “Stadium” because everyone waiting for their slot is 
staggered above and out from the base. 

d. The approach -  As the formation builds the divers in the 
stadium must fly in on their radial (straight line relative to 
the base) so as not to encroach on other divers.  They must 
fly an approach similar to an airplane on an instrument 
landing, gradually losing the altitude, like a glideslope and 
arriving at their designated place in the formation at the 
same level as the base.

e. The dock – Ideally, each skydiver approaches their slot and 
stops in their slot before taking grips on the skydivers beside 
them.  Any aggressive approaches that bump other skydivers 
send waves around the whole formation which can break it 
up.



f. The sequential moves – After the initial formation has built, 
at least 35% of the skydivers must move to a different 
position on the formation on the same dive to count as a 
sequential record.  

9) The break off – In order to have a safe parachute deployment each 
skydiver must have a clear area around them. The Eagles Over 
Oshkosh Team breakoff design provides for both horizontal and 
vertical separation.

a. Vertical separation - At approximately 6500’  above ground 
level, the skydivers of the outer two rings will turn 
approximately 180 degrees from the formation and pointing 
their legs and stiffening their bodies, will “track off” speeding 
up to create space between them and the rest of the 
formation.  Approximately every 500’ another ring will do the 
same.

b. Horizontal separation - Tracking teams – Initially as each 
sector turns  180 degrees from the base, the team will stay 
together in an echelon formation for about 10 seconds 
before splaying out for further separation.  This serves to 
give each sector even more room.

10)Landing – Each sector is assigned to one of several different 
landing areas.  Along with the vertical separation that ensures that 
skydivers land in staggered times, the different areas separate the 
group as well.

11)Debrief – After the skydivers have had a chance to repack their 
chutes and hydrate, a video debrief is conducted utilizing state of 
the art HiDef video from cameramen following each sector.  The 
captains point out ways to improve safety, performance and make 
changes for the next dive.

12)Winds and weather – Such a large team requires at least a five mile 
area above the drop zone that is clear of clouds.  If there are low 
clouds, the winds are stronger than about 15 mph in the landing 
area or the upper altitude winds are very strong, the group will go 
on a weather hold until conditions improve.  


