
Chapter 5

Date: 1/21/19 Location: Belbas House Purpose: Team Meeting #36

Attendees: Mark, Joel, Ben, Andrew, Zach, Coach Belbas, Mr. Lee, Mrs. Tate

Agenda: 
● Post-Meet 2 SWOT

Reflections: 
Chassis 

Strengths -  
● Small, nimble, 

Weakness 
● Front still bouncing - bracket not properly bolted. Maybe add another? 
● Very little space for mounting stuff. 

Opportunity 
● Use front air space as needed 

Threats 
● Axle slid out because collar not tight. 
● Inspection needed for integrity of hex axle fit 

Shoulder 
Strengths 

● More robust than we thought 
Weakness 

● Touch sensor bent so arm is not hitting it.  Needs to be attached better. 
● backlash .  Not much we can do about this. 
● Pivots - right side pivot needs to be adjusted to accommodate collar on the axle. 
● Motor mount for elbow motor needs longer brackets. 
● Motor mount from abs cracked.  Need to be swapped with new onyx ones. 

Opportunity 
● Onyx sleeves for the spacers instead of abs 
● Still need to make our spare is ready at moments notice 
● Could be faster.  If presets could be faster then we could have more innovative moves. 

● Marker - ball on a base so it fits in collector. 
● Dual servo - add second servo with separate control for each side. 

Weaknesses 
● Hard to see if there is a mineral in the box.  Maybe holes in the back with clear walls.  Print 

from clear?  Add touch sensors?   
● Collecting two minerals.  Should be fixed by dual servo.  
● Stretchy material to cover robot - allow minerals to slide off but arm can still fold. 

Elbow 
Strengths 

● Front touch sensor works 
Weaknesses 

● Back touch sensor doesn’t work. 
● Backlash - not much we can do. 
● Presets didn’t work. (Home, driving, fully extended)  Home worked at home but not at 

competition.
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Opportunities 
● Buy more cf tubing.  Make arm longer or pivot at higher. 
● Don’t drive the chassis too fas under the lander 
● Do we continue trying to go under the lander?  Haven’t seen the situation to need it yet.  But, 

might we in the future?  
● Possible to move worm to other side of box so it’s more in line with elbow motor to reduce the 

need for the universal joints.  
Threats 

● Current use of solid shaft is blocking space for hanger. 
Ideas: 

● Need a mechanical stop to drive up to lander and stop.  Keeps us from driving into other 
alliance’s space under the lander.  Move rev hub to the back, put hanger on the side and hang 
sideways. 

Driving 
Strengths 

● Relatively easy to drive  
Weaknesses 

● Kept losing connections between controllers.  At some random point, one controller would lose 
connection.   

Opportunities 
● Preset for the chassis to deploy position? 

Software 
Weaknesses 

● Why are controllers losing connection? 
● Why did autonomous not work to knock off cube?  Possible set up was incorrect?  Into other 

alliance area? 
● Autonomous hit wall and lost direction. 

Opportunities 
● Marker move to the front? 
● Servo controlled bulldozer blade 

Hanger 
Weaknesses 

● We didn’t have one!!    
Opportunities 

● Walls? Use to line up for mineral deploy and hang?  Put in front of hanging spot so back part of 
chassis can still go under the lander.  Walls for now.  Maybe reconsider if we advance past 
regionals. 

● Since the robot is protruding into the alliance zone during hanging, can we move the winch to 
the back of the robot so we protrude under the lander less? 

Collector 
Opportunities 

● Marker - ball on a base so it fits in collector. 
● Dual servo - add second servo with separate control for each side. 

Weaknesses 
● Hard to see if there is a mineral in the box.  Maybe holes in the back with clear walls.  Print 

from clear?  Add touch sensors?   
● Collecting two minerals.  Should be fixed by dual servo.  
● Stretchy material to cover robot - allow minerals to slide off but arm can still fold. 

Mark: After the meet it was obvious that we needed to be able to control each side of the collection box 
separately. So I modified the box to allow two servos to be attached at once for each side and we 3D printed 
it before tonight’s meeting.  
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Date: Wed, 1/23/19 Location: Belbas House Purpose: Programming Subgroup

Attendees: Ben, Andrew, Mr. Lee

Agenda: 
● Swap NavX 
● Programming work on the arm 
● Set up merging on Ben’s computer

Reflections: 
  Programming (Andrew, Ben): Andrew worked worked on pulling out the old broken navx and inserting the 

new one. The new navx had to be bolted into a protective case and also a wire needed to be 
customized for the navx’s unique I2C pinout. Ben worked on the arm presets and getting those to work. 
Supposedly, we had one preset for last week’s competition, but it didn’t work. Ben successfully coded in 
two working arm presets tonight: Home and Extend. Home brings the arm all the way down and Extend 
sends the arm all the way out for mineral collecting. Also, Andrew repositioned the chassisTouch touch 
sensor so that it is now pressed when the arm comes down and prevents the shoulder from driving into 
the chassis. 
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Date: Fri, 1/25/19 Location: Belbas House Purpose: Team Meeting #35

Attendees: Mark, Joel, Zach, Luke, Andrew, Ben, Mariah, Coach Belbas, Mr. Lee, Mrs. Tate

Agenda: 
● Mount new shoulder joint, assemble elbow joint 
● Assemble and test modified hanger

Reflections:  
Today Zach mounted the new shoulder pivot piece to the shoulder module. This shifted the elbow motor to the proper 
place, allowing the arm to fully fold up. He also switched out the elbow motor mount pieces with the new onyx pieces 
since the ABS pieces were cracking.  

Joel assembled the new and revised hanger piece and then mounted it onto the current chassis. The assembly fit 
perfectly in between the carbon fiber tubing of the arm, and it also fit underneath the solid shaft for the elbow motor. We 
mounted the hanger assembly as near to the back of the robot as possible to avoid extending under the lander into the 
opposing alliance’s side, which we had not thought of before we tested it last meeting. Next, we tested it. The hanger 
was strong enough to pull the robot up, but because it is mounted so close to the back of the chassis, it will need some 
walls in the back to hit the lander to cause the front of the robot to pivot up off the ground. 

" "  

Mark: Today, I finished the new collector assembly. It works really well since we increased the height of the axle from 
the floor and added the two servos. Hopefully, this will have the amount of control we need to quickly pick up minerals.  
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Date: Monday, 1/28/19 Location: Belbas House Purpose: Team Meeting #36

Attendees: Andrew, Ben, Mariah, Zach, Mark, Coach Belbas, Mr. Bell, Mr. Lee, Mrs. Tate

Agenda: 
● Design and print new rev hub cover, and revise wiring accordingly 
● Arm TLC 
● Test the hanger with supports and walls

Reflections:  
Andrew: First I worked on designing a new battery box/cover for the left REV Hub. The part protects the REV Hub and 

stores the REV battery. While Zach was reinstalling the arm after moving the elbow joint around, we discovered 
that the arm now hit one of the REV Hubs. To fix that we had to break off some tabs on the REV box and file off 
some of a corner to get everything to fit.  

Mechanical (Mark, Zach): 
● Zach moved the elbow motor mount and brace further away from the shoulder since the brace was hitting the 

shoulder motor and applying unwanted pressure to it. He also cut walls out of cardboard to serve as a 
prototype. 

● After brainstorming with some of the team, Mark made two carbon fiber braces to support the robot inside the 
lander when it was pulling up to hang. He assembled mounts and then mounted the braces to the back corners 
of the chassis. Then, we tested the supports and walls to see if it would assist with the robot’s hang. However, 
the tubes merely slid up the inside of the lander instead of causing the front end to pull up. We cut walls out of 
polywall to see if our wall design would work. But when we tried to test them, the hanger worm gear started 
slipping. We will have to disassemble, analyze, and reassemble the worm gear at the next meeting.   

● We printed a new hook as the first one seemed like it would break.  This hook is printed from almost solid onyx.   

" "  
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" "  
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Date: 2/1/19 Location: Belbas House Purpose: Team Meeting #37

Attendees: Joel, Mark, Zach, Mariah, Ben, Andrew, Luke, Coach Belbas

Agenda: 
● Prepare robot for meet 4 tomorrow. 
● Prepare notebook for qualifier in one week.

Reflections:  
(CAD Drawings) Joel:  Today I worked on creating CAD engineering drawings.  I got a few done (4), but had 

issues with inserting the design into the drawing sheet on Fusion 360.  Although both the computers 
that we tried to accomplish this with contained more than enough horsepower, an issue with Fusion 
caused the interface to become unresponsive and eventually require a forced stop.  This issue impacts 
everything, but after about 2 minutes most of the smaller parts load, but the entire assembly is a lost 
cause.  I will work around this by simply taking a screen snip and somehow patching it onto the dwg 
page.   

"  

(Mechanical Work) Zach, Mark: During some driving practice, before the meeting, the elbow joint of the arm 
broke at the worm gear. Luckily, we had printed a spare elbow joint before so that we were able to fix the 
broken piece. It did not take long for us to replace the elbow joint but it did take away time from driving 
practice. We also changed out the pieces holding the collector to the arm while the arm was detached from 
the robot. However, these broke later on in driving practice and we will need to make stronger pieces with 
more contact to the collector box. 
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(Mechanical Work) Zach, Mark: During some driving practice, before the meeting, the elbow joint of the arm 
broke at the worm gear. Luckily, we had printed a spare elbow joint before so that we were able to fix the 
broken piece. It did not take long for us to replace the elbow joint but it did take away time from driving 
practice. We also changed out the pieces holding the collector to the arm while the arm was detached from the 
robot. However, these broke later on in driving practice and we will need to make stronger pieces with more 
contact to the collector box.  

"  

Programming (Andrew, Ben): Before and after driving practice, the name of the game was autonomous. We 
revised the drive paths to be shorter and more direct. Mostly it was a matter of plugging into encoder counts 
and target headings until we got what we wanted. There were some bumps though. Mid way through, we 
decided to take off the rear elbow limit switch since it wasn’t working and we never really needed it in the past. 
Almost as soon as we took it off, we accidentally drove the elbow way back and snapped the ABS gearbox for 
the elbow.  We had to then take a few hours to replace the broken gearbox with the spare and put it all back 
together. We also had some trouble with the arm. It wasn’t moving consistently to the right positions as a result 
of inconsistent starting positions. One of the side effects of this was we accidentally drove the collector into the 
ground and snapped the pieces Mark has just printed to attach it to the arm. 

" "
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We had to improvise with a spare set of different pieces and a lot of gorilla tape and zip ties. The end result 
ended up being stronger than the original 3D printed pieces. This and several logic problems in the code 
turned into several hours of fixing stuff. By the time 11 pm had rolled around, we had gotten the autonomous 
to a stable condition.  

"  
Late tonight, Mark redesigned the collector attachment piece and we sent it to the printer so we would have it 
for tomorrow. 

"
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Date:Sat  2/2/2019 Location: Pearland Junior High Purpose: League Meet 3

Attendees: Entire team

Agenda: 
● League Meet  3

Reflections: 
Mechanical: During our third match while driving in tele-op the elbow portion of our arm got jammed into the 

ground and broke the universal joint that drives the elbow worm gear. However, we were able to fix the 
piece before our next match by zip tying the universal joint back together. We have had this same 
problem before with the plastic pin that holds it together breaking. We might need to explore some 
options to strengthen the joint up. Also in our second match, one of our servo wires was not taped to the 
arm frame which caused it to catch on the power cables from our battery. This caused the power wires 
to come undone as soon as the arm was lifted. So we need to make a checklist for everything that could 
possibly go wrong and for the things that we need to do before each match. 

.       
        Broken                                                                “Fixed” 
   

Programming: We ran into an issue with the mineral sampling in autonomous. The arm is not accurate 
enough to align the collector at the exact location of the gold mineral. These are a few things that happen 
when the collector misses during a test: the collector is too high or the collector makes contact with the floor 
causing our collector to break or the collector wheel does not push the mineral far enough. We have decided 
to attach reinforced zip ties to the front of our robot, then we will aim the front of the chassis toward the 
minerals and push them with the zip tie “wall” or “plow”. 
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Date: Monday, 2/4/19 Location: Belbas House Purpose: Subgroup

Attendees: Mariah, Andrew, Coach Belbas

Agenda: 
● Work on the Notebook 
● Design New Electronics Pieces for the Robot

Reflections:  
Andrew: I worked on CAD. We ordered a mechanism to help us hang and we have decided to place it on the side of 
the robot. To do this, the REV Hub and the battery have to move. For that to happen, a new REV Hub case and a new 
battery case have to be designed. The new REV Hub case goes in the middle of the robot underneath the arm. It had 
to be tall enough to go over the wire protruding from the NavX gyro imbedded in the chassis and short enough to fit 
under the arm. Also I had to watch the width so make sure it didn’t get in the way of the motor wires, the REV Hub on 
the right side of the robot or the planned location for the new hanger. The battery case needed to fit behind the new 
hanger in between the left drive modules. 

Mariah: Today I worked on updating and perfecting Chapt. 2 of the Eng Log to be ready to print for the team notebook. 
After proceeding to add photos, correct/add content, and print Chapt. 2, I realized that some of the information the 
team had previously had, disappeared. Luckily, the entries were recovered, and Chapt. 2 is now very close to being 
finished.  
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Date: Tues, 2/5/19 Location: Belbas House Purpose: Mechanical Subgroup

Attendees: Mark, Zach, Andrew, Mr. Lee, Mr. Bell, Coach Belbas

Agenda: 
● Assemble, attach, and test lead screw 
● Work on new battery mount 
● Fix collector attachments

Reflections:  
Today the main priority was to assemble, attach, and test the lead screw as a possible hanging mechanism. 
Because the lead screw kit was not in stock, we ordered some of the pieces and custom-designed and 
printed the other pieces we needed. After assembling the lead screw, we tested to see if it would lift twenty 
pounds, which it did at 56% power. We then attached it to the side of our robot and tested to see if it would 
be able to land and hang with the moment arm of the robot. It was able to both land and hang effectively 
while remaining well within the boundaries of the alliance zone. The lead screw is too long because the 
correctly sized one was out of stock, so we disassembled it and gave it to Mr. Bell to cut three inches off at 
Jacobs. We still hope to use the tape measure in some way, but since the League Championship is in 
several days, we do not have time to figure out a solution for it. We are using the lead screw as a temporary 
hanging mechanism because we need to hang to be competitive. 

The lead screw is too long so we sent it with Mr. Bell to be cut at Jacobs.  We can’t use our hacksaw to cut it.  
Mark will come tomorrow to put the lead screw back in and then programmers will take over.
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Date: Wed. 2/6/19 Location: Belbas House Purpose: Subgroup

Attendees: Mark, Andrew, Ben, Mr. Lee, Coach

Agenda: 
● Program the winch

Reflections:  
Mark reassembled the winch with the slightly shorter lead screw and a shortened extrusion piece. 

Andrew and Ben began the programming of the winch.  But, we kept having problems with the 
winch backdriving.  The goBilda motor is fast but backdrives very easily.  So, programming had to 
stop while we replaced the goBilda motor with a Rev Robotics 40 gear ratio motor which rotates at 
140 rpm instead of the 1150 rpm of the goBilda.  We also needed to add a brace to keep the robot 
square with the wall of the lander. 
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