
HUNCH TOCA Bracket Proposal

HUNCH Design and 
Prototyping 
students were 
asked to help come 
up with a solution 
to the on-orbit 
difficulty of the 
TOCA bracket not 
fitting on the WRS-
1 rack.  Students 
from Clear Creek 
High School came 
up with a simple 
solution.

Students: Emily Kincaid, Catherine Bradley, Yasira Younus, Jean Lamarre. 
Teacher: Niki Warden
Mentors:  Alli Westover, Glenn Johnson



What is the TOCA
• The TOCA (Total Organic Carbon 

Analyzer) is a device that receives water 
samples and checks to see if there is 
organic material (bacteria, mold spores, 
….)in the water.  If there is a high level of 
organic material in the water, the crew 
may be instructed to not drink it and use 
a different source while the ground 
team comes up with a way to kill of the 
bacteria or whatever is in the water.  The 
bracket for the TOCA holds the device on 
the front of the rack where it is close to 
the water source and easy access as 
samples are tested every month.  The 
bracket has to be sturdy enough that if 
the crew kicks it by accident, the 
equipment won’t be damaged and 
doesn’t come off to damage other 
hardware.
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TOCA Bracket Problem

• The brackets are intended to be able to shift a half inch for installation and 
removal to the seat track on a rack, instead it often jams.  The TOCA Bracket is 
expected to be damaged from crew trying to fight with it.  Crew is taking 20 min 
or more to remove or replace the TOCA.

• Although both brackets can be left in place most of the time, it has to be removed 
to perform maintenance and repairs on the different racks.

• The individual rails seem to work fine(although one is probably bent and does not 
work).  Unfortunately when the two rails are attached together by way of the 
hardware being pinned on, the rails are now very difficult to operate.  The main 
part of this problem is expected to be related to the distance between the 
diagonal attachment points and the lack of tolerance between the those 
attachment points when shifting to engage the seat track. 



Description of brackets

• The TOCA Bracket and the EDV Bracket are of the same type of 
construction but serve two different types of hardware.  

• They are composed of two aluminum rails that attach to seat track 
on an ISS rack and have holes along their length that allow 
hardware to be attached to the rails using pip pins.  

Checking on 
these parts



TOCA attachment
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The problem originates from having too much distance between the 
two rails and not enough tolerance for “wiggle”.  If the rails are placed 
in the seat track and pushed in exactly the right direction, they will 
slide into place easily.  However, if it is pushed a little harder on one 
side than the other, the seat track feet jam and it won’t move.  Some 
crews have gotten it jammed and had to use a hammer to move it.  
This suggests that the rails are not longer the correct distance.  

This is the training unit that is nearly identical to the flight unit and is 
set up on a training rack. We had trouble installing it due to both 
gravity and coordination between the two of us.  It could be installed 
in separate pieces if you know ahead of time how far apart the 
brackets have to be but this would also be very time consuming if 
doing it often.

It was set up on two rails so that it could handle higher kick loads.  

One possible solution to this problem may be to come up with a 
bracket with only one bar instead of the two.
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Student Suggestion

• Students from Clear Creek High School 
came to B9 to fit check their design idea.

• The fit check was attended by Ben Cohen 
of CX421, Landon Sommer of SD2, Chris 
Nagel of EC311 , Elisca Hicks of SD2, Alli 
Westover and Glenn Johnson of HUNCH 
(another fit check can be performed if 
others need to see.)

• Only use 2 attachment points (instead of 
4) to avoid jamming.

• Use a turn buckle and cable to allow for 
variable length and to obtain the needed 
tension and kick load requirements.

• Change the orientation of the TOCA 90 
degrees on the rack and use the length of 
the TOCA—decreases the space used on 
the rack and the size of the brackets.

• Use the same seat track attachment as 
the current bracket

• Utilize the current TOCA attachment 
points to the new bracket
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HUNCH Suggested Solution
Attendees to the fit check were impressed with the student design for its 
simplicity and innovation. The attending engineers felt the overall design is 
very good and had some minor changes.

Recommendations included:
• Increasing to 2 attachment points on one side for stability and kick loads
• Finding a COTS stainless steel, jaw and eye turnbuckle with help from 

engineers.  This will allow the removal of one cable attachment to 
simplify the design. The turnbuckle might also be altered to prevent 
over tightening or loose parts.

• Switch to a one handed seat track attachment for ease of attachment 
that use 3 seat track buttons each (total of 9 buttons) for kick load 
requirements.

• Inclusion of a grounding cable as required for the current bracket.
• Decrease the height from the rack face by .5” to ensure good spacing 

from T-2 handle.
• Remove some of the PIP pin holes in the middle of the bracket since 

they aren’t needed.  This will save weight and machining time. 
• Cut down on the thickness of the bracket to save weight and make it 

similar to the original bracket.
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Proposed Seat track attachment

The original design for the seat track attachment is purchased from US Cargo 
Control but the part originates from China and appears  to be a cast steel assembly 
that has been machined.  It is composed of 4 parts: body, plunger, spring and roll 
pin.

Because the body is cast steel from China, it is unlikely we will be able to get any 
kind of Certificate of Compliance for the material and strength.  

The current plan is to make it out of 15-5 stainless steel or 6061 aluminum.  We’ll 
have students and machinists collaborate to simplify the design for simplicity to 
machine in fewer passes.  

This is the same seat track attachment HUNCH is developing for the tape dispenser.
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Options for the Program Office

The students have fulfilled the HUNCH requirements of coming up with a design and 3D 
printed prototype. 

So far, no money has been spent for the development of the student concept and there is no 
responsibility to the Program Office to do anything with this concept.  

If the program office would like HUNCH to proceed with further design evaluation HUNCH 
will need:

• Fill out a HUNCH Request form which will require the following information
• A hardware owner assigned to the project
• A contact for evaluation for a conductive path from the TOCA, through the student designed bracket to 

the seat track
• A contact for evaluating the structural needs for kick loads as well as evaluating materials, the seat track 

attachments and a COTS turnbuckle.
• A need date so HUNCH can fit this into our priorities as well as NASA launch availabilities.

• Our first guess is that NASA would request 2 brackets be built—1 engineering unit for 
testing (that would be used later for training) and 1 for flight.

• A HUNCH manufacturing team has not yet been decided.


