
MINIS Balloon Launch from SANAE 
1. Getting Our stuff there: volume and weight of crates.  
This table is an estimate of the number, size and breakdown of the crates we will need to 
send and store. Some of the crates need to be stored in a way that they can be accessed 
while we are assembling the payloads (these are marked below with an *), several of the 
crates need not be accessed until we are approaching launch. One crate will explicitly be 
marked DO NOT FREEZE and will contain Lithium batteries UN 3090, and white latex 
paint. 
Crate # Volume 

(cubic feet) 
Weight: 
(kg) 

Contents: * 

1 25 120 
Bottle Hoses and gauges,\, launcher stand pole, 
launcher inserts 

 

2 17 120 Inflation Manifolds and Hoses  
3 17 50 Balloon launcher top  
4 30 90 Three Balloons +  Booms   
5 30 55 Two Balloons + Insulation  
6 30 25 Payload Frames and flight hardware *  
7 30 25 Payload Frames and flight hardware *  
8 20 50 Power Supplies, Oscilloscopes *  
9 10 70 Tool Chest AC Transformers *  
10 15 40 GSE, Test Equipment, Power supplies *  
11 8 55 DNF batteries and Paint DO NOT FREEZE * 

 
2. Setup 
Setup a workbench tools, oscilloscope, power supplies(x3), antenna cable access to roof. 
We need a space similar to this one that we used last year.  
 

Since we will be 
preparing four 
times the number 
of payloads this 
year, the space 
should be a little 
larger and have 
some nearby 
storage space. The 
storage space 
could be where 
we place some of 
the crates listed in 
part 1). Crates 
needed for nearby 
storage with 
relatively easy 
access are marked 
with a * above.  



 
This room should have several power outlets and a nearby water source. We are 
not sure what the power output will be. We are assuming it is 230V @ 50Hz, 
including standard South African plug shapes. We will try to operate most of our 
test equipment at this voltage, but we will also be bringing several small step-
down transformers to convert to US 115V.  

 
This is what we assume will be the plug 
shape. 
 
Most of the time, we will require less than 
100W of outlet power, not counting 
sufficient lighting and a computer monitor 
we hope to borrow.  
 
 
 

 
 
2b. Field Setup 
 Either concurrent with the in-lab setup or slightly delayed, we will want to setup 
the area where we launch the balloon. This first requires that we locate a nearby place 
that is low wind, not a high traffic area, and where we can compact a flat running surface 
(with a bulldozer or Snow Cat) of ~ 100m in diameter. Preferably an electrical power 
outlet would be relatively nearby. At the center of the flat running surface we will put the 

balloon 
launcher, 
pictured here 
during 
installation 
and marked 
off after 
installation. 
 
To install this 
launcher we 
will need 
several 
buckets of 
water, some 
shovels and if 
the terrain is 
very icy, an 
axe or pick-

axe. We are not planning on bringing shovels etc. but assume we can borrow several. 
Note the snow being compacted around the launch site. 



This installation 
is semi 
permanent: once 
we put it in, we 
won’t want to 
move it. So we 
should make 
sure that the 
location we 
choose does not 
interfere with 
anyone else’s 
traffic pattern.  
 
 
 

 
 
 
Near the Launch site is the most appropriate place to store the helium. In the past we used 

this cage for storing the helium. 
 
The amount pictured here was enough for 
one balloon launch. (15 bottles) we should 
have 5+ times this amount total (four 
balloons and a spare). 
 
As pictured the helium is already connected 
to gauges and the inflation manifold. 
 
 
 

 
 
Another angle showing more of the 
bottles. 
 
 
 
 
 



 
3. Testing 
We will start with a week of testing individual components to make sure they survived 
the trip. This will include some time outside in order to test the GPS chips with a good 
field of view of the sky (the GPS chips cannot support long antenna lengths). We will 
also need to run a TNC cable from where we are testing up to the roof or some outside 
location that has a clear view of the sky to test the Iridium satellite modem. The cable can 
be no longer than 15m.  
In order to test the Iridium modem we will need to be in real time contact with Berkeley. 
We would like to know what resources are available for this sort of communication. Do 
we need to bring our own iridium handset? 
We will also need to transfer some files back and forth to Berkeley. What computer 
facilities and bandwidth are available for this purpose? 
 
4. Integration and Final Assembly 
Once all components are determined to be in working order, we will assemble each of the 
payloads, and test them as complete units. We will then need to suspend the entire 
payload from the ceiling. This will require a suspension point ~3m high that can support 
40kg while we balance the payload and rig the rope harness.  
 

…. 
 



 
 
What happens next depends on the path from the assembly area to the launch area. The 
final payload will have long booms (3m each) extending from the top of the payload. The 
booms will look like those pictured below, but will be approximately twice as long with 
smaller spheres at the end of each boom. 

 
The payload is pictured 
here just prior to 
transport to the launch 
site. In order to get it 
out the door we will 
need an assembly area 
and doorway ~4.5m 
wide. 
 
The previous year we 
used a hangar type area 
with a large enough 
door to move the 
payload outside after 
the booms were 
attached. If this 
arrangement is 
impossible then we will 
attach the booms 
outside and attempt to      
balance the booms 

without suspending the 
payload.  
  
 
 
 
The door used before is 
shown here though all the 
boxes in the foreground 
were removed before we 
needed to transport the 
payload 
 
 
 
 
 
 



 
 
To transport the payload to 
the Launch site we used a 
Nansen sled that was also 
used to keep the payload off 
the ground while preparing 
for launch (as pictured 
below). 
 
 
The image below is of the 
payload just before launch. 
Some fresh snow is evident, 
but the ground was still easy 
to run over because of a 
compacted layer just a few 
inches down. 

 
 
5. Launch 
The launch procedure is spelled out completely in the attached appendix A. It is 
important to note that we will require several people to assist in the actual launch process. 
We would also like to know what weather reports are available. Is there a meteorology 
report for the location or at the very least people who are quite familiar with local 
weather patterns? 
What transportation 
is available to the 
launch site, i.e. if 
the launch site is far 
from the assembly 
location? 
 
 The balloon 
pictured here is at 
about step 12 of the 
launch process. 



The picture below is Step 13d. The bubble is not yet to the point where it could support 
its own weight.  

 
 

 
This 
picture is 
step 13f. 
The 
bubble is 
being 
filled until 
the weigh 
off box 
(right 
under the 
bubble) 
lifts off the 
ground. 
 
 
 
 

For more photos and a launch sequence movie, please see: 
http://sprg.ssl.berkeley.edu/~jsample 
 
 



APPENDIX A:  Launch Procedure 
 

1. Identify Launch Site and ice the launcher in the ground.  
a. Should be in a generally low wind area 
b. Low traffic area  
c. Should be able to compact the surroundings with a snow cat or plow for 

ease of mobility 
d. Location where we can move payload to easily after final assembly, 

previously used a Nansen sled for transport of approximately ½ km. 
2. Valve each K-bottle to make sure it is full  
3. connect the helium hoses to the manifold and test that it doesn’t leak 

a. If more than 15 bottles are needed connect separate manifolds 
b. Use two wraps of Teflon tape around the threads of the He hose to connect 

to the manifold.  Two didn’t seem to be enough.  I would say “plenty” of 
Teflon tape.   

c. Tighten the connectors to the manifold finger tight was not sufficient.  “A 
little more than finger tight” is more like it. Use a wrench. 

4. If necessary move Helium to launch site 
5. Bring the payload out to the launch site after verifying everything is working.  
6. Layout a ground cloth (polyethylene) downwind from the launcher and slightly 

off the wind line upwind of the launcher for the bubble. 
7. Line the rollers of the launcher with plastic over towels 
8. Unpack the balloon 

a. Top comes out of the box first so start from the groundcloth for the 
bubble.  

b. Make the balloon pass smoothly through the rollers.  
c. If the reefing sleeve extends up the top of the bubble remove it down to 

the point just below where the balloon will thread into the launcher. 
d. Position the balloon in the launcher so that there is enough balloon on the 

bubble side so that the Huch clutch is just easily vertical but do not have 
any slack on this side of the launcher. 

e. Make sure the lever side of the launcher is on the upwind side. 
f. Pinch the balloon in the launcher using one of the top two sizes of foam 

insert but do not over-tighten the launcher. 
g. Make sure that the bubble doesn’t have any twists in it. 
h. Lay the fill tube out towards the helium manifold 
i. Lay the main gas bag directly downwind from the launcher on the 

groundsheet 
j. Cut the ripcord off the base of the balloon (should be rolled string with a 

red tag) 
9. Attach load line to the balloon 

a. Bowline with a backup or splice and shackle 
10. Tie the Huch clutch to the weigh off box in such a way that the release can be in a 

controlled manner 
11.  Double check that Telemetry is coming through 

a. need a separate iridium voice phone 



12. Remove red tag items 
a. rest of reefing sleeve 
b. grounding straps 

13. Inflation 
a. Put the diffuser into the fill tube; have someone holding down the top of 

the bubble. With the manifold main valve closed, open all the K-bottles 
b. Open the manifold with a brief puff (up to a few seconds) to open the fill 

tube 
c. Hold the fill tube taught but not too taught to keep it under control 
d. turn up the gas flow to a moderate level. Fill the bubble to the point where 

it can support its own weight 
e. release bubble, turn up helium flow to full bore 
f. Watch the weigh off box (note the weigh off box should be equal to 115% 

of the payload +balloon –bubble) 
14. When the weigh off box is lifting off the ground stop the helium untie the Huch 

clutch. 
a. Start by untying the Huch clutch with two people holding on the Huch 

clutch 
b. Release the weight 
c. Bring the balloon up to upright in a controlled manner (should take a few 

seconds) 
d. Unwrap the Huch clutch plastic 

15. Tie off, with good solid knots, the fill tube about halfway up the fill tube so that it 
does not dangle to the ground, cut the fill tube below the knot.  

16. have one person hold on to the reefing sleeve so that it doesn’t go up with the 
balloon 

17. Turn on Motor 
18. Check Pie balls to make sure the bag is directly downwind 
19. pick up the payload and remove the Nansen sled from the area 
20. pull the safety bar out of the launcher 
21. yank out (quickly) the release bar 
22. Run with the wind until the payload is lifted out of our hands ideally vertically. 

 
 
Bare minimum the process would take two people in addition to Michael and I and it 
might be a good idea to have a few more. 
 
 
 
 
 
 
 
 
 
 



APPENDIX B: List of Tools and Equipment We Expect to Take 
 
If any of these items are readily available at SANAE IV please let us know. 
Oscilloscopes (2), and scope probe 
DC Power supplies (3) 
Signal Generator 
GSE Boxes, E-field signal equipment, Gar’s gse box, permanent magnet, search coil test 
Computer related material: on board computer interface disks, blank cds etc, null modem cable, 

serial cable 
Soldering Irons, Solder, Solder-Sucker,copper wick,anti Wicking tool, cleaning sponge, iron 

stands 
wire - on spools, various gauges 16-22 
Shrink Tubing (various sizes) 
Grounding straps  
Multi-meters with Leads  
All kinds of banana clips and alligator clips, Clip leads 
Wire Strippers, cable ties 
Diagonal Cutters (Dikes) 
Spare Chips, R’s C’s, hook up wire, coax, and connectors 
Spare D connectors, tools for D connectors - pin extractors/crimpers 
Extension cords, power strips, outlet converters, step down transformers 
 
Wrenches, screwdrivers (Phillips, regular, jewelers’ size and larger), hex drivers, allen   

wrenches, knife, mallet, crowbar, hammer, pliers (needle nose and regular), files, nut drivers, 
razor blades, utility knives, scissors, tongue depressors, tweezers, measuring tape, sleeve 
cutters, pop rivet supplies 

Paper, pencils, pens, rulers, paper clips, scotch tape 
 
TAPE: Duct, fiberglass, electrical, packing, Aluminum, White Duct 
Load line rope, string 
Plastic sheeting, tarps 
 
Solvents: Freon TF, acetone, ethanol (reagent not denatured), deionized water 
RTV 11, RTV 102, RTV gun, epoxy, other glue 
Paint, White 
Kim-wipes 
Squeeze bottles, beakers, and wood spoons 
Aquadag 
Latex Gloves 
 
Phones/walkie talkies 
Dremmel tool kit (high speed rotary tool) 
Electric Drill and Drill Bits  
Hair Dryer & Heat Gun  
Lamps/flashlights 
Brushes, trays, Containers to hold paint/dag/other 
Scales (100kg spring scale) 
back up parts for the science payload 
Assorted screws, nuts and washers in the sizes we may need 
back up hardware for booms/spheres/gondola etc 



APPENDIX C: QUESTIONS? 
This is just a listing of some questions that became apparent when writing this document 

out. If anyone has questions about items contained in this document, please contact 
john sample at jsample@ssl.berkeley.edu or US (510) 642-1397 Thanks! 

 
1) Can we run an antenna cable from our testing area to the roof of the building? 
2) How much space will we be allotted to test and separately how much space will 

we have to assemble the payload in? 
3) Where will items be stored when not in use? 
4) What are the real time contact options for communicating with Berkeley? Iridium 

voice etc. 
5) What are the communal computer resources and what is the bandwidth for 

connecting to the outside world? 
6) Can we borrow a computer monitor? 
7) What are the power outlets shaped like and what voltage/frequency do they 

output? 
8) What sort of weather report is available? 
9) What transportation is available from the base to the launch site? 
10) Can we compact the snow to have a groomed launch area? 
11) Can we expect help from 3 or so people in performing each launch? 

 
What can we do to help? 


