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Packing a Main Parachute 

1. Executive Summary 

Most experienced skydivers routinely pack their own main parachute (or canopy) in order 

to save the time and money of paying a professional to do it for them.  The packing process is 

quite complex, and yet the safety of the skydiver depends on doing it correctly to avoid the 

additional risk of having to deploy the reserve canopy.   

This study analyzes the packing process from a human factors perspective to see which 

aspects of it are the most challenging to learn, and identify possible areas of device and process 

improvement. Recommendations are to: provide a checklist for students, mark the front of the 

canopy, mark the suspension line connections, and use body and nearby object lengths to help 

measure key distances during packing. 

2. Introduction 

This introduction is intended for an audience that has never skydived before, so the 

background and terminology are described in some detail.  

Background Information 

Some people go skydiving one time to check off an item on their ‘bucket list.’  Such 

skydives are typically done with the person attached to an instructor in a ‘tandem’ skydive.  The 

instructor makes sure that things are done as needed (e.g. pulling the pilot chute on time) and 

makes sure they have a good landing.   

People who want to pursue skydiving beyond that initial experience become students, and 

undergo a few more tandem jumps before having an instructor jump separately from them and 

the student pulls their own canopy and lands on their own, at first with advice from the instructor 

via one-way radio.  This leads to being allowed to jump solo (no instructor), practice interacting 

with others during freefall, and leads to what is called a Class A skydiving license from the FAA.  
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With many more jumps and more advanced skills, there are B, C, and D class licenses, then 

various forms of coach or instructor ratings.     

The major parts of a typical sport parachute rig are shown in Figure 1.  The chest and leg 

straps are parts of the harness.  The cells and edges are canopy details not critical to this report. 

 

 

Figure 1.  Parachute rig components (Orange, 2017) 

 

The skydiver straps on a harness, which includes a cloth ‘container’ for each parachute 

(main and reserve).  The harness connects to the risers (thick webbing straps about 18” long).  

The suspension lines connect the risers to the canopy; a typical rig has 32 lines, plus eight for 

steering and braking.  The lines connect to the canopy (huge piece of nylon shaped like a blunt 

wing).  The slider is a rectangle of nylon that slides along the lines to slow opening of the 

canopy.  Attached above the canopy is a bridle (another piece of webbing) which connects to the 

deployment bag (often abbreviated ‘D bag’), and finally after more bridle we get to the pilot 
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chute.  The skydiver throws the pilot chute into the air stream, which opens it.  The pilot chute 

pulls the D bag out of the container, then deploys the canopy out of the D bag.  The lines are 

released from the D bag, and the slider controls the opening rate of the canopy.  Then the 

skydiver checks the canopy to make sure it’s good, and flies their personal airplane to a happy 

landing.  

A requirement for earning the Class A license is that the student must learn to pack their 

own main canopy (USPA, 2016a).  A packing class typically takes three hours.  The canopy is 

laid out in a straight line, the canopy is folded neatly and put in the D bag.  The suspension lines 

and deployment bag are stuffed in the container, followed by folding and stuffing the pilot chute 

under the container.  Once a person has been trained, they typically pack their own canopy all the 

time to save money; otherwise they have to pay someone (a professional known as a ‘rigger’) to 

pack your canopy for you, and that costs an added $8-10 per jump on top of the typically $25 for 

the airplane ride to 13,500 feet above the ground.   

Canopies vary a lot in size.  I’ve heard of single person canopies from 67 square feet to 

260 square feet (roughly 14-26 feet wide and 6-10 feet long), so the volume of fabric packed can 

vary a lot from one rig to the next.  At a typical 1.1 ounces per square yard, a canopy can be on 

the order of 150 yards of fabric!  Smaller canopies give higher performance, so many skydivers 

downsize canopies as they gain experience over hundreds or thousands of jumps, but heavier 

skydivers need larger canopies to fly more slowly.   

Problem Statement 

How can we improve the process of packing a main canopy?  How can we improve the 

process of learning that packing process?  How quickly can a student expect to improve the 

efficiency with which they pack? 
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Summary of Design Problem and Important Design Constraints 

After completing a skydive, the rig needs to be repacked in preparation for the next one.  

In some cases, there may be only 15 minutes between skydives, so packing quickly is good, 

however if mistakes are made they can result in several varieties of failures of the main canopy, 

some of which would result in it being released (“cut away”) and the reserve canopy deployed.  

Cutting away the main canopy is to be avoided, since then the reserve canopy is the only thing 

separating the skydiver from a profoundly unsuccessful landing, and packing the reserve canopy 

has to be done by a professional packer at considerable expense.   

There are many constraints on the packing process, and this study.  For the reasons just 

discussed, packing is a safety critical activity.  Modern ram-air canopies are fairly eager to open 

correctly, but it’s quite possible to make mistakes.  Packing classes are not run often in the 

winter months, which reduced the number of observation periods possible.  There is no way to 

validate the accuracy of data collected with the online survey, other than looking for clearly 

absurd answers.  

The number of people eligible to participate in this study is limited by the nature of the 

sport.  There are an estimated 20,000 active civilian skydivers in the United States (USPA, 

2016b), so given the total population of about 325 million (Bureau, 2017), only about one person 

in 16,000 is eligible to participate in this study. 
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3. Methods 

Naturalistic observation 

I had taken this class in July 2016 from the same instructor and took extensive notes on 

the packing process at that time.  I used this observation period to refine my notes and observe 

errors made by the students while they learned the packing process.   

Unstructured interview 

Before and after the packing class, I interviewed the instructor to get her expert opinion 

on the major issues associated with learning to pack.  The key areas I planned to focus on were: 

 What steps of packing are most difficult to learn, and why? 

 What steps of packing are repeated or redone the most often?  Why?  Is it due to 

physical activities (i.e. not having the strength to secure the lines), or not 

understanding what needs to be done, or some other reasons? 

 During the class the instructor mentioned often that modern canopies are designed 

to open easily, so minor packing errors are not a concern.  Based on this, I 

spontaneously added a question:  What steps are the most safety critical? 

Survey 

A survey was developed using SurveyMonkey, and contained the questions shown in 

Table 1.  The survey was created on 3/8/17 (Booker, 2017) and data collection ended on 3/14/17.   

The survey was designed with three goals in mind: 

 Keep it short enough to avoid reader fatigue.  Questions 4 and 5 require 

substantial thought to answer well, so the rest of the survey was kept simple. 

 Use structured questions to measure demographics, skydiver level of experience 

and quantify canopy data and packing time data.  
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 Use unstructured questions to get deeper insight into the ways people have 

customized the packing process. 

 

Question Response format and 

choices 

1. Do you pack your own main canopy?  If No, skip this survey. Yes/No 

2. How many jumps have you made? Short text, expect a 

numeric response 

3. Under normal circumstances (i.e. NOT rushing to make the next 

load), how long does it take you to pack (minutes)?  

Short text, expect a 

numeric response 

4. Please review the summary of typical packing steps 

(https://socialsciencepapers.wordpress.com/2017/02/26/instructi

ons-for-packing-a-parachute-main-canopy/packing-instructions-

revised/). Which steps, if any, do you not do? Why? Please be 

specific. 

Comment 

5. Which steps do you do differently? Please describe what you do 

differently, and why (speed, smoother opening, more reliable, 

etc.). 

Comment  

6. How many years have you been a skydiver? Short text, expect a 

numeric response 

7. How old are you? Short text, expect a 

numeric response 

8. What is your sex? Male/Female/Other 

9. What make and model are your main canopy? Free text 

10. What size is your main canopy (sq ft)? Short text, expect a 

numeric response 

Table 1.  Survey questions 

 

Dissemination of the survey was made on Facebook to groups which are focused on 

skydiving:  SKYDIVE CROSS KEYS FUN JUMPERS, Skydive Cross Keys, and AFP Students 
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at Skydive Cross Keys.  I posted to other skydiving groups outside of the Delaware Valley, but 

guest permissions kept those posts fairly invisible.  Nevertheless, the groups selected allowed up 

to 700 skydivers to be aware of the survey. 

4. Results 

Naturalistic observation 

A packing class was observed for three hours on February 23, 2017 of two students 

learning to pack for the first time.  Both students practiced the first half of the packing process 

three times, then the second half of the packing process three times.  One was a Caucasian 

female, the other a man of likely Mediterranean descent, both about age 30, and both had 

completed less than 25 jumps.  The man had some trouble with conversational English, so 

comprehension was a factor for him.  The instructor was an experienced packing instructor with 

over ten years of experience as professional packer and packing instructor.  The observation 

resulted in a 26-step procedure for packing, shown in Appendix A. These steps are referred to by 

number throughout the rest of this report.  I also observed when the students asked for 

clarification of steps, or repeated steps, as shown in Table 2.  When a problem occurred more 

than once, the notations ‘2x,’ ‘3x,’ or ‘4x’ indicate how many times it was observed.  The notes 

in Table 2 were prepared on the same day as the packing class, following the ethnographic 

recommendation not to ‘sleep on the field notes’ to capture the most accurate observations 

possible.   
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Step  Problems  Notes 

1. Lay out rig   None   

2. Stow brakes  Directional confusion which 
way to orient loose loop of 
brake line 

 

3. Continuity check for lines   None   

4. Gather lines over right shoulder  None   

5. Turn canopy 90 deg and wrap 
cells over left thigh.   

Forgot to turn canopy 2x. 
Trouble identifying front vs 
back of canopy (same 
warning label). 
Distracted by carpet fuzz. 

 

6. Collect, punch and stow the 9 
cells between your legs. 

None   

7. Put slider over R shoulder.  Forgot slider   

8. Flake the left lines – D, C, B, A, 
and steering lines; repeat for 
right. 

Hard to find D lines 2x. 
 

ABCD lines can have color‐
coded tabs 

9. Center the slider.  None   

10. Tuck the nose into the center.  None   

11. Pull up the tail and wrap it snugly.  Dexterity issue with 
wrapping tail with one 
hand. 2x 
Bent down to grab tail, 
dislodging lines. 
Tail wrap too loose 3x 

 

12. Set down ice cream cone.  Lost line tension. 2x 
Had to repeat step 3x 

 

13. Cock the pilot chute if applicable.  N/A to either student   

14. Defluff canopy and tuck edges 
under. 

Didn’t tuck canopy edges 
narrow enough. 2x  
Knelt on the canopy 
crooked 4x 

 

15. Inspect the bag and center seam 
of the canopy. 

Center seam off‐center   

16. Put the canopy in the deployment 
bag using S fold.   

Had trouble finding the bag 
flap 2x 
Trouble judging how deep 
the folds are in creating the 
S fold. 
Unclear where to reach 
under the canopy for the 
second fold. 

 

Table 2.  Notes from observation of packing class (page 1 of 2) 
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Step  Problems  Notes 

17. Stow the lines, one wrap in the 
middle bands, two wraps for 
outer bands, leaving 18‐24” of 
lines free. 

Pulled out a previous loop 
while focusing on the next 
one. 
Unclear how much loop to 
leave out (tried too little). 
Identified when a band was 
too loose, and asked how to 
fix it. 

 

18. Put the D bag below the 
container. 

None   

19. Tuck the risers against the reserve 
risers, and fold flaps. 

  Flaps come out easily on 
older rigs 

20. Get closing loop out of the way.  None  Closing loop is type 2A 
webbing. Can have 10% 
wear before replacement. 

21. Put bag in the container, lines on 
the bottom, clear of the closing 
tab.  

None   

22. Close the bottom and top flaps, 
Velcro the bridle and close the 
right and left flaps. 

Forgot bridle   

23. Insert closing pin forming a 
frowny face. 

Forgot the frowny face 
(language issue) 

 

24. Thread the bridle under the 
cover. Close the main flap. 

Didn’t tuck bridle far 
enough 

 

25. Fold the pilot chute then S‐fold 
the bridle and roll up the pilot like 
a burrito. 

Redid 1x   

26. Stuff pilot chute in BOC.  None   

Table 2.  Notes from observation of packing class (page 2 of 2) 

  

Select images from the class are shown in Figures 2a through 2d.  Figure 2a shows the 

flaking of the canopy by grouping the suspension lines.  Notice that some lines are different 

lengths; that what distinguishes the A lines from B lines, etc.  Figure 2b shows what the ice 

cream cone looks like after it’s put on the floor.  Figure 2c shows the start of the S fold.  Figure 

2d shows what the D bag looks like with the canopy inside, and the lines stowed using heavy 

rubber bands.  The risers are prominently visible connecting the D bag and lines to the harness.   
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a. Step 8, flaking the lines 

 

b. After step 12, the ice cream cone 

 

c. Starting step 16, the S fold 

 

d. After step 17, lines are stowed 

Figure 2.  Images from packing class 
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Unstructured interview 

The unstructured interview with an experienced packer led to three sets of responses, 

answering: what is the hardest part of packing to learn, which steps are repeated most often, and 

which steps are safety-critical.   

The hardest part of packing was stuffing the canopy into the deployment bag (step 16), 

followed in difficulty by flaking the canopy (step 8).  These responses are consistent with my 

notes in Table 2 from naturalistic observation.   

The steps most often repeated were wrapping the tail (step 11), laying down the ice cream 

cone (step 12), creating the S fold (step 16), and securing the suspension lines to the container 

(step 17).   

The most safety-critical steps are summarized in Table 3. 

 

Step  Reason it’s safety critical 

Step 2 Stowing brakes  If both brakes are not stowed, canopy will open very suddenly and 
hard.  If one brake isn’t stowed, canopy will open in a sharp turn. 

Step 8 Lines are packed along 
centerline 

Can cause lineover, making the canopy uncontrollable 

Step 9 Slider down  Slider prevents fast canopy opening, which can cause injuries 

Step 11 Tight wrap around top of 
ice cream cone 

Can cause premature canopy deployment 

Step 23 Closing pin is loose, i.e. 
canopy is too small for container 

Can cause premature canopy deployment 

Step 23 Pin isn’t a frowny face  Smiley pin can catch on the bridle causing a bag lock (canopy 
doesn’t open at all) 

Step 26 Pilot chute is loose in BOC  Can cause premature canopy deployment 

Table 3.  Safety-critical packing steps 
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Survey 

Sixteen survey responses were recorded.  Of these, fifteen were valid since one 

respondent indicated they did not pack their own canopy.  All but one of the responses were 

obtained within 24 hours of publicizing the survey. Survey data had to be copied manually from 

SurveyMonkey, since the data were not available for download in an importable format without 

subscribing to their service.  Data from multiple choice questions were only reported in summary 

form, not by individual respondent.   

The quantitative data obtained from the fifteen usable responses are shown in Table 4.  

The number in each heading corresponds to the question number in the survey in Table 1.  When 

a range of packing times was given (e.g. 10-15 minutes), the mean of that range was used.   

 

Response  2. # of jumps  3. Packing time (min) 6. Years skydiving 7. Age 10. Canopy size (sq ft)

1  37  25  0.333  40  160 

2  570  15  7  35  170 

3  5000  10  9  43  150 

4  115  12.5  1.5  27  135 

5  201  15  1.5  28  170 

6  161  20  3  39  190 

7  250  20  4  37  190 

8  261  15  2.75  45  150 

9  250  12  4  26   

10  734  7  6  28  94 

11  3500  6  13  36  74 

12  250  12.5  4  31  135 

13  6000  6  13  32  79 

14  2000  6.5  7  26  67 

15  600  4  11  30  97 

Table 4.  Survey quantitative results 

 

Not shown in Table 4 is the result of the question about the respondent’s sex, which was 

reported as 10 male, 6 female, and zero other.  The large percentage of women is surprising, 



      14 
PACKING A MAIN PARACHUTE 

given that skydiving is a heavily male-dominated sport, however many of my skydiving friends 

on social media are women, so that probably contributed to them being more likely to complete 

the survey. 

Data were incomplete for questions #4 (3 respondents skipped it), #5 (6 skipped), and 

#10 (1 skipped).  When data were incomplete or only reported in aggregate, it was not possible 

to determine which responses corresponded to each respondent.  

The last data point provided an unexpected way to assess accuracy of a packing time 

estimate.  I timed the instructor packing the two rigs used for the class.  They took 6 and 7 

minutes respectively for 200 and 210 square foot rigs, with a little distraction from my asking 

questions while she did it, so her personal estimate of 4 minutes without distraction is plausible.  

That same data point also revealed an unexpected source of meaningful data.  She has 

personally completed about 600 jumps, which is true, but she is also a professional packer, and 

has packed thousands more times than just her own canopy.  A survey question to see if the 

respondent had worked as a packer would have been insightful.  A second refinement of the 

survey would be to ask what the respondent weighs.  The wing loading, which is the ratio of total 

weight (skydiver plus all their gear) to canopy area often increases with experience level, from 

about 1 lb/sq ft for a novice to over 3 lb/sq ft for very experienced skydivers. In comparison, a 

very small airplane might have a wing loading of 10-12 lb/sq ft, and a small twin-engine plane 

from 15-20 lb/sq ft.   

The narrative data from the survey, shown in Table 5 and based on mapping responses 

from questions 4 and 5 to the packing steps, provides insights into how and why some people 

pack differently than the method given in Appendix A.  
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Step  Why not done or how done differently 

None  Try not to cutaway 

3  not do continuity check 

8  Flaking is done in front (changed for speed of packing)  

8  not do easier flake 

8  not do don't flake 

9 
I pull the front of my slider heavy to the front when quartering (recommended by a fellow 

jumper for softer opening) seems to work great. 

9  I just make sure the slider in good position 

10  Not do skip 10; no diff 

11 
I do not wrap the tail snugly, only wrap it 2 or 3 times so the opening will be a little smoother 

and quicker 

15 
not do Don't always check the deployment bag because it is new and in good shape, only make 

sure the rubber bands r fresh 

16 

16. I do the first part of the S fold and get the canopy into the bag and then I fold the second 

half of the s fold into the bag because, when my canopy was 150+ I couldn't hold on to it to 

contain it well enough to get it into the d‐bag. 

17  17. I was taught at SDMW to leave 12‐18 inches free 

17 
Step 17. I have a stowless bag, so there are two locking rubber bands, then lines are folded in a 

figure‐8 pattern before the tabs are tucked in. 

20 

Between 20 and 21 I stow my risers and secure the riser covers. Additionally, I will gently pull 

the risers at the bottom of the container to make sure they are symmetrical and one isn't 

bunched up. 

21  not do put canopy in d bag 

22  not do don't have Velcro for the bridle so just stuff it under right closing flap after closing 

23  Step 23. I put my pin in to make a smiley face. 

23  not do pin inserted through closing loop 

Table 5.  Narrative data from survey questions 4 and 5 
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5. Analysis 

Quantitative Survey Analysis 

Analysis of the quantitative survey data was done using SPSS version 24 to examine 

which variables affected the key dependent variable of mean packing time.  The median1 survey 

respondent is 32 years old, has been skydiving for 4 years, has completed 260 jumps, uses a 130 

square foot canopy, and takes 12 minutes to pack.   

Regression analysis revealed that:   

 Linear regression of packing time versus number of jumps is significant (R2 = 

0.29, p=0.04) but logarithmic regression of packing time versus number of jumps 

is stronger (R2 = 0.59, p=0.001), as seen in Figure 3. 

 Linear regression of packing time versus number of years as a skydiver is 

significant (R2 = 0.60, p=0.01), as seen in Figure 4. 

 Linear regression of packing time versus canopy size is significant (R2 = 0.52, 

p=0.004), as seen in Figure 5.  

These results are somewhat surprising.  I expected that the packing time would drop off 

rapidly as a function of the number of jumps, and the logarithmic relationship confirms that.  

However the linear relationships between packing time versus canopy size or number of years as 

a skydiver are equally significant, granted for this limited scope data set.  The canopy size 

confounds two unrelated variables – skydiver weight and level of experience.  Nevertheless, the 

physical effort to pack a larger canopy should increase the mean packing time somewhat.  The 

number of years as a skydiver shouldn’t be a significant variable, since the number of jumps per 

                                                            
1 Medians are reported due to the strongly non‐normal distribution of data. 
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year varies over a factor of ten in this data set (54 to 556 jumps per year, with a median of about 

100).   

 

 

Figure 3.  Linear and logarithmic regression 

of packing time versus number of jumps 

 

Figure 4.  Linear regression of packing time 

versus number of years as a skydiver 

 

 

Figure 5.  Linear regression of packing time versus canopy size 
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Qualitative survey analysis 

Heuristic analysis of the qualitative survey responses, primarily questions 4 and 5 shown 

in Table 5, reveals the following insights: 

 Some proposed alternative procedures are just bad ideas, such as not doing a 

continuity check (step 3), not inspecting the D bag (step 15), or making the 

closing pin a smiley face (step 23).  There are clear safety reasons why those are 

poor procedure modifications. 

 Some responses are due to differences in how some canopies are designed, such 

as the stowless bag (step 17).   

 Flaking (step 8) is clearly an area of much variability in process – some people 

develop different ways to flake, others don’t do it at all. 

 The slider (step 9) is also a place where process refinements occur.  The slider 

blocks air from filling the canopy too fast, so the softness of canopy opening is 

strongly affected by slider placement.   

 Similarly, how tightly the tail is wrapped (step 11) affects how quickly the canopy 

opens.  

 The S fold (step 16) is a challenging area for students to master, so I thought it 

interesting that someone made it a two-step process particularly for large canopies 

(over 150 sq ft). 

 There are also minor variations in procedure (steps 17, 20, and 22) depending on 

who taught you and exactly what features your rig has.  
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Observation and Interview Analysis 

Combining the results of the interview, naturalistic observation, and qualitative survey, 

we need to identify problems that can be solved and propose solutions for them. Some activities, 

such as the mechanics of laying down the ice cream cone or stowing the suspension lines with 

rubber bands, simply require practice to develop the correct coordination and/or strength.   

Forgetting steps – the process of packing a parachute requires many steps to be done in 

correct order.  It is easy to forget steps, or try to do them out of order.  A simple solution is to 

develop a checklist to help novice skydivers remember what to do and when.  This checklist is 

shown in Appendix B.  The steps from Appendix A have been made more concise so that they fit 

on one page, even in 18 point font.  Packing requires using both hands, so having a single page 

checklist avoids the distraction of tracking multiple pages.  The font size is large to ensure 

readability even at a distance of several feet, so the checklist can be put on the ground for 

reference. A further possible refinement of the checklist would be to chunk the steps into logical 

groups.  The instructor taught them grouped into only two large chunks, steps 1-12 and then 13-

26.  I haven’t been able to devise meaningful smaller chunks.   

Step 5, turning the canopy and wrapping the cells, was troublesome.  The issue here is 

that the front and back warning labels are the same, causing a discrimination problem.  Defacing 

the warning label is not a good idea, but perhaps we could use a permanent marker to put an F on 

the front label in a contrasting color. Consistently turning the canopy clockwise each time would 

help avoid errors without marking the canopy. 

Step 8, flaking the lines, was the biggest source of confusion, particularly in 

differentiating each set of lines.  The instructor indicated that some canopies use color coded 

rings to identify the A, B, C, and D lines.  This is a good approach except for the fact that 
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skydiving is male-dominated, and about 8% of men (and 0.5% of women) are somewhat color 

deficient (Institute, 2015).  Therefore I would recommend using not only color but also some 

form of design pattern on the rings (multiple cues) to meet the needs of color deficient skydivers. 

Step 9 – centering the slider is a task that is important but wasn’t a major source of error.  

During training, the image of a correctly placed slider was a ‘smiley face bowl,’ and that seemed 

to resonate well with the students. 

Step 11 - wrapping the tail was a major source of error, but it is mostly a matter of 

developing the muscle control needed to secure it well.  It does not appear to be a candidate for 

design improvements because we can’t introduce other devices to help secure it.  

Steps 14, 16, 17 - our design improvements can’t alter most of the canopy, since canopies 

and skydivers both vary so much in size.  Steps 14 and 16, tucking the canopy and making the S 

fold, both need guidance for how far to tuck, and how deep to make the folds.  In these cases, the 

example set was using natural items in the environment to make measurements.  The tucking 

should be done far enough that the canopy is no wider than the D bag.  The first S fold should be 

as wide as four fingers.  The amount of loop exposed when stowing the lines should be about the 

length of your thumb (step 17).   

These design and process changes should provide improved quality and speed of learning 

this process. 
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6. Recommendations 

The design solutions proposed at the end of section 5 do not conflict with each other, and 

are not mutually exclusive, so I recommend implementing all of them, namely: 

 Use the checklist in Appendix B to help avoid incorrect or missed steps. 

 Turn the canopy consistently the same direction before wrapping the cells.  Put an 

F on the front warning label if needed.  

 Put color coded and pattern differentiated rings on the suspension line connection 

points to help with flaking. 

 Use body and nearby object lengths to measure how far to tuck the canopy, how 

deep to make the S fold, and how much line to leave out of each loop. 

To evaluate the effectiveness of these recommendations, use a between-subjects test with 

a control group who do not get any of the improvements, and an experimental group that get all 

of them.  A between subjects test is chosen because this activity benefits greatly from task 

repetition, and it’s not possible to teach someone the experimental method then ask them to 

forget it and become a control group member, so counterbalancing is impossible.  

Observe both groups separately as they pack a canopy five times.  Each time, record the 

number of times and which step(s) that they 1) asked for help what to do next, 2) had to repeat a 

step, or 3) needed correction doing a step (they thought it was correct but wasn’t).  The proctors 

for these tests need to be packing instructors, so they have the expertise to assess whether steps 

were performed correctly. 

Upon completion of the test, assess whether the experimental group made significantly 

fewer mistakes using a chi square test.  Interview the test subjects to see how confident they are 

in their ability to pack a canopy using a 7-point Likert scale, and compare those distributions. 
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The costs of these recommendations is very small.  A new canopy is around $2000-

$3000, and the only cost of these recommendations is the rings to help with flaking, which I’d 

estimate to cost less than $50.   
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8. Appendices 

Appendix A.  Detailed Packing Procedure Description 

These steps summarize the actions needed to pack a main canopy.  Some subject matter expertise 

is needed to translate these steps into each action, e.g. one needs to know where the A through D 

lines are on the canopy, D bag refers to the deployment bag, CW means clockwise, etc.   

1. Lay out rig on the packing carpet 

2. Stow brakes, with the loop outside 

3. Do a continuity check for suspension lines – follow them to the canopy, grouped by 

steering lines, front and rear risers 

4. Gather all lines and put over right shoulder 

5. Step back, then turn canopy 90 deg CW.  Count 9 cells, wrapping each over left thigh.   

6. Collect the 9 cells (nose of canopy) in left hand, rotate canopy back, punch and stow the 

9 cells between your legs. 

7. Find center of the canopy (warning label), then put slider over R shoulder. 

8. Flake the left lines – D, C, B, A, and steering lines; chop fabric away from centerline 

(except A’s), and drape lines along centerline.  Repeat for the right lines w/o disturbing the left 

lines. 

9. Center the slider to make a smiley face bowl on both sides. 

10. Gently tuck the nose into the center, and recheck slider symmetry. 

11. Pull up the middle tail warning label without bending over, and wrap each side of it 

around the canopy.  Gather the trailing edge, and wrap the tail snugly. 

12. Kneel and set down the ice cream cone. 

13. Cock the pilot chute if you have one that does that. 
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14. Kneel on the warning label.  Lie down on the canopy to defluff it. Tuck the canopy edges 

under until it’s no wider than the bag. 

15. Inspect the bag and the rubber bands.  Make sure the center seam of the canopy is still 

centered. 

16. Put the canopy in the deployment bag.  Fold the lines up. Reach under the canopy, kneel 

on it, then fold it down over the lines to form a weird S shape. Put the bag grommets down, and 

stuff the canopy lovingly into the bag, starting with the corners. 

17. Stow the lines.  Start stowing lines in the middle grommet, then alternate left and right 

grommets, each with one wrap of the rubber band.  Leave about a thumb’s length of line sticking 

out of each rubber band.  Stow with the side rubber bands using two wraps each, leaving 18-24” 

of lines free after the last rubber band. 

18. Put the D bag below the container. 

19. Drape the risers against the reserve risers, with toggles against the reserve, then fold over 

the flaps. 

20. Pull the power tool through the closing loop to make sure it’s out of the way. 

21. Put bag in the container, lines on the bottom, clear of the closing tab. Nudge the bag into 

the container with your elbows. 

22. Close the bottom and top flaps using power tool.  Make sure the bridle is velcro’d and 

tucked.  Close the right and left flaps. 

23. Put the closing pin through closing loop, forming a frowny face. 

24. Thread the bridle under the cover, a half inch between the second and third flaps, then the 

rest under the right flap.  Close the main flap. 
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25. Fold the pilot chute in half toward bridle, then left-right thirds, then fold in half away 

from the rig.  S-fold the bridle until about 6” is left, and roll up the pilot like a burrito. 

26. Stuff pilot chute in BOC (Bottom Of Container).   

You’re done! 
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Appendix B.  Packing Checklist 

1. Lay out rig  
2. Stow brakes 
3. Continuity check for lines  
4. Gather lines over right 

shoulder 
5. Turn canopy 90 deg and 

wrap cells over left thigh.   
6. Collect, punch and stow the 

9 cells between your legs. 
7. Put slider over R shoulder. 
8. Flake the left lines – D, C, B, 

A, and steering lines; repeat 
for right. 

9. Center the slider. 
10. Tuck the nose into the 

center. 
11. Pull up the tail and wrap 

it snugly. 
12. Set down ice cream cone. 
13. Cock the pilot chute if 

applicable. 
14. Defluff canopy and tuck 

edges under. 
15. Inspect the bag and 

center seam of the canopy. 
16. Put the canopy in the 

deployment bag using S 
fold.   

17. Stow the lines, one wrap 
in the middle bands, two 
wraps for outer bands, 
leaving 18‐24” of lines free. 

18. Put the D bag below the 
container. 

19. Tuck the risers against 
the reserve risers, and fold 
flaps. 

20. Get closing loop out of 
the way. 

21. Put bag in the container, 
lines on the bottom, clear of 
the closing tab.  

22. Close the bottom and top 
flaps, Velcro the bridle and 
close the right and left flaps. 

23. Insert closing pin forming 
a frowny face. 

24. Thread the bridle under 
the cover. Close the main 
flap. 

25. Fold the pilot chute then  
S‐fold the bridle and roll up 
the pilot like a burrito. 

26. Stuff pilot chute in BOC. 


