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Abstract 

Wyrm Engineering is developing the Claymore 6P pocketqube deployer to dispense up to 6 pocketqube 

satellites in orbit. The flight dynamics of pocketqubes satellites are not fully understood which can have an 

impact on accurately planning missions. The positions of the microswitches which are used as kill switches for 

the satellites are defined in the pocketqube mechanical standard.  An investigation was carried out to identify 

and quantify the influence of the positioning of the kill switches on the satellites have on their spin rates as they 

are ejected from the deployer. The deployer is orientated in the vertical position so that the satellites are ejected 

in free fall. This is to simulate a micro gravity environment.  The results of these tests can be used to determine 

the optimum location of the microswitches in terms of minimising spin rates and predict the time it takes to de 

tumble the satellites when they are ejected from the deployer.  
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NOMENCLATURE 

 

x = Mean 

z = Confidence 

s = Standard deviation  

n = no of readings 

 

The pocketqube (PQ) concept was developed by Bob Twiggs in 2009 (1) (2) after the success of cubesats. There 

are 3 pocketqube sizes 1P,2P & 3P with the number defining the unit size of the picosatellite. The dimensions of 

these units are defined below in Table 1. 

Number of Units (P)  
External dimensions 

without backplate (mm) 

Sliding backplate 

dimension (mm) 

1P  50x50x50  58x64x1.6 

2P  50x50x114  58x128x1.6 

3P  50x50x178  58x192x1.6 

Table 1 Pocketqube external dimensions 

 

The Claymore 6P (Figure 1) is a 6P pocketqube deployer that is currently under development by Wyrm 

Engineering. The Claymore 6P deployer works similarly to a cubesat deployer like the Innovative Solutions in 

Space (ISIS) ISOPOD or the Cal Poly’s  Pico-satellite Orbital Deployer (P-Pod) but instead of launching 

cubesats it launches pocketqube satellites. The Claymore 6P is based on the MR FOD pocketqube deployer (3) 

(4) which was the first pocketqube deployer launched by GAUSS in 2013 on the UniSat-5 mission (5).  

The term 6P means that the deployer can launch up to 6 units of pocketqubes. During its development the flight 

behaviours of the pocketqube satellites are being studied as they are ejected from the deployer as this 

information will be invaluable to satellite developers who would launch their satellites with the Claymore.  
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Figure 1 Claymore 6P Deployer 

 

Similarly, to cubesats the pocketqube satellites use micro switches as kill switches to ensure the satellite remains 

dormant while inside the deployer. This is to ensure they do not interfere with the electronics of the launch 

vehicle. This also prevents accidental deployment of mechanisms such as solar arrays and antennae which could 

damage other payloads or cause the pocketqube to be jammed inside the deployer.  

In the pocketqube mechanical standard the positions of the micro switches are defined in either the front or the 

side of the satellites (6). However, it has not been identified if these positions have an impact on the flight path 

of the pocketqubes when they are ejected from the deployer. The position of the micro switches could possibly 

have an influence on the spin rate (angular velocity) of the satellites. The objectives of the drop test is to identify 

whether the location of the micro switches has an impact of the spin rate of the satellites. If the micro switches 

do influence the spin rate it would be worthwhile to quantify differences and to provide recommendations for 

future work. The significance of spin rate for pocketqubes has not been investigated as thoroughly as for 

cubesats, which is a more mature technology. The author theorises that the locations of the micro switches may 

have an impact on the spin rate of the satellites as pocketqube satellites have a low mass which can range from 

250g to 750g. It would be expected that having the micro switches on the side would create a higher spin rate 

than switches in a central location because the springs would create a small side load to the chassis. 

Being able to quantify the spin rate of the satellite is useful for controlling the satellite and mission planning as 

the operators can then predict when their satellite can detumble and proceed with its mission. The recommended 

location of the micro switches will be based on having the lowest spin rate as it would be the easiest to control.  

 

1 TEST SETUP 

The deployer is secured onto an aluminium frame in the vertical position placed 1.1m from the floor with a box 

full of padding beneath to catch the falling satellites. The dummy satellites are loaded into the deployer and then 

released. Each satellite is fitted with a 9DOF IMU to measure their angular acceleration during their free fall 

flight.   
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The free fall test is to simulate a representative environment that the PQs will experience in LEO. The tests are 

summarised in the table (Table 2) below:  

 

Figure 2 Claymore 6P Deployer in the vertical position 

Pockeqube  Microswitch location Repetitions 

3P x 2 Front 3 

Rear 3 

Centre  3 

2P x 3 Front 3 

Rear 3 

Centre  3 

1P x 6 Centre 3 

Side 3 

Table 2 Drop test testing plan 

The reason why the 1P (Figure 3) only has two positions instead of three like the 2P (Figure 4) and 3P (Figure 

5)  is that they generally have micro switches centrally positioned at the side since their baseplate is only 58mm 

long. The micro switches in the central position are placed in either the front or the rear of the satellite to ensure 

that they will separate from each other.  



4 
 

 
Figure 3 Locations of micro switches on Dummy 1P PQs a) Side b) Centre 

 
Figure 4 Locations of micro switches on Dummy 2P PQs a) Front b) Rear c) Centre 

 
Figure 5 Locations of micro switches on Dummy 3P PQs a) Front b) Rear c) Centre 
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1.1 DUMMY PQ 

 

Figure 6 Layout of dummy 2P pocketqube satellite 

Each dummy pocketqube (Figure 6) was fitted with a Wit Motion WT901WIFI IMU to measure its rotational 

acceleration as it was ejected out of the Claymore deployer. The dummy mass allows to closely simulate the 

maximum mass of each PQ size. Pocketqubes use tab and rail interface instead of the satellite corners 

interfacing with an open rail as used by cubesats. 

The micro switches used in these tests are Omron D2F-L which produce 1.47N force. These were selected 

because they are commonly used in pocketqubes and are very easy to source.  

 

Figure 7 Dummy Pocketqubes 

The dummy pocketqubes have the same base plate dimensions and have the same general design of real 

pocketqube satellites Figure 7). The 1P design is different with the IMU placed on top of the dummy mass 

because they are too small to have a frame built around the sensor and dummy mass. However, their mass and 

IMU 

Dummy mass 

Base plate 

Microswitch 

1P 

2P 

3P 

Z 

X 
Y 

Rz 

Rx 

Ry 
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centre of gravity (Table 3) is close to the maximum limits which are defined in the pocketqube mechanical 

standard. 

 

 

 

 

 

 

 

2 RESULTS 

In each of the drop tests the start time and moment the satellites fell into the padded box below the test rig were 

manually determined. The only data that was used in the analysis was when the satellite was in flight (Figure 8) 

as this is what this investigation is focussing on. The spikes in the graph indicate when the satellite has landed in 

the catch box and colliding with the other pocketqubes. 

 
Figure 8 Angular rotation of PQ data set with changes in motion 

The standard deviation from the average angular velocity when the satellite was in flight were calculated. This 

was then used to identify the confidence interval (CI) (7) of each flight to determine the range of the angular 

velocity of the satellite. The CI of the angular velocity of the satellite is shown in Equation 1 below. 
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2nd Place 3P PQ angular rotation microswitch at Front (Test 2) 

X-Axis Y-Axis Z-Axis

Pocketqube type Mass (g) COG x / y / Z (mm) 

1P 229 0.1 / 9.3 / 0 

2P 465 0.1 / 11.6 / 0.1 

3P 748 0 / 11.3 / -3.4 

Table 3 Dimensions of dummy pocketqubes 

Equation 1 Confidence Interval equation 

Start 

Deployment In catch box In Flight 

𝐶𝐼 = �̅� ± 𝑧
𝑠

√𝑛
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2.1 1P RESULTS 

2.1.1 1P microswitch in the center position results 

The table below (Table 4) highlights the results of the drop tests for the 1P pocketqubes with the microswitches 

in the centre position. 

Angular velocity (Deg/s) of 1st 1P Microswitch in the Centre position  

 CI 

  

Test 1 Test 2 Test 3 

x y z x y z x y z 

Max 0.009 -0.037 0.007 0.034 0.023 0.033 -0.009 -0.033 -0.036 

Min 0.001 -0.059 0.003 0.022 -0.014 0.023 -0.022 -0.048 -0.047 

Average 0.005 -0.048 0.005 0.028 0.005 0.028 -0.016 -0.041 -0.042 

Angular velocity (Deg/s) of 2nd 1P Microswitch in the Centre position  

 CI 

  

Test 1 Test 2 Test 3 

x y z x y z x y z 

Max 0.000 -0.043 -0.011 0.000 0.025 -0.002 -0.007 0.015 -0.022 

Min 0.000 -0.059 -0.018 0.000 -0.010 -0.016 -0.013 -0.005 -0.032 

Average 0.000 -0.051 -0.015 0.000 0.007 -0.009 -0.010 0.005 -0.027 

Angular velocity (Deg/s) of 3rd 1P Microswitch in the Centre position  

 CI 

  

Test 1 Test 2 Test 3 

x y z x y z x y z 

Max -0.006 -0.042 -0.006 -0.003 0.027 0.003 0.000 0.008 0.011 

Min -0.011 -0.066 -0.011 -0.007 -0.013 -0.012 0.000 -0.008 -0.001 

Average -0.009 -0.054 -0.009 -0.005 0.007 -0.005 0.000 0.000 0.006 

Angular velocity (Deg/s) of 4th 1P Microswitch in the Centre position  

 CI 

  

Test 1 Test 2 Test 3 

x y z x y z x y z 

Max -0.003 0.008 0.009 -0.003 0.033 0.014 -0.006 0.031 0.027 

Min -0.007 -0.011 0.001 -0.007 0.005 0.005 -0.012 0.005 0.009 

Average -0.005 -0.001 0.005 -0.005 0.019 0.009 -0.009 0.018 0.018 

Angular velocity (Deg/s) of 5th 1P Microswitch in the Centre position  

 CI 

  

Test 1 Test 2 Test 3 

x y z x y z x y z 

Max 0.013 -0.005 -0.007 0.020 -0.024 -0.011 0.005 0.023 -0.007 

Min 0.007 -0.027 -0.013 0.013 -0.055 -0.023 0.002 0.004 -0.023 

Average 0.010 -0.016 -0.010 0.017 -0.039 -0.017 0.003 0.014 -0.015 

Angular velocity (Deg/s) of 6th 1P Microswitch in the Centre position  

 CI 

  

Test 1 Test 2 Test 3 

x y z x y z x y z 

Max -0.003 0.015 0.009 -0.034 -0.008 -0.027 0.003 0.027 0.014 

Min -0.007 -0.005 0.001 -0.044 -0.028 -0.041 -0.012 0.009 -0.002 

Average -0.005 0.005 0.005 -0.039 -0.018 -0.034 -0.005 0.018 0.006 

Table 4 Drop test results for Microswitch in the centre position (1P) 
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2.1.2 1P PQ drop tests Microswitch at side position 

The table below (Table 5) highlights the results of the drop tests for the 1P pocketqubes with the microswitches 

in the side position.  

Angular velocity (Deg/s) of 1st 1P Microswitch in the Side position  

 CI 

  

Test 1 Test 2 Test 3 

x y z x y z x y z 

Max 0.002 0.041 0.041 0.115 -0.013 -0.041 -0.043 -0.060 -0.012 

Min -0.002 0.002 0.004 0.041 -0.123 -0.164 -0.064 -0.119 -0.021 

Average 0.000 0.021 0.023 0.078 -0.068 -0.102 -0.054 -0.090 -0.016 

Angular velocity (Deg/s) of 2nd 1P Microswitch in the Side position  

 CI 

  

Test 1 Test 2 Test 3 

x y z x y z x y z 

Max -0.001 -0.004 0.015 -0.011 -0.081 -0.033 -0.016 -0.033 -0.003 

Min -0.004 -0.044 -0.020 -0.116 -0.272 -0.084 -0.037 -0.051 -0.008 

Average -0.003 -0.024 -0.003 -0.063 -0.177 -0.059 -0.027 -0.042 -0.005 

Angular velocity (Deg/s) of 3rd 1P Microswitch in the Side position  

 CI 

  

Test 1 Test 2 Test 3 

x y z x y z x y z 

Max 0.007 0.023 0.060 -0.032 -0.073 -0.020 -0.036 -0.054 -0.004 

Min 0.003 -0.016 0.026 -0.117 -0.230 -0.056 -0.056 -0.084 -0.007 

Average 0.005 0.004 0.043 -0.074 -0.151 -0.038 -0.046 -0.069 -0.008 

Angular velocity (Deg/s) of 4th 1P Microswitch in the Side position  

 CI 

  

Test 1 Test 2 Test 3 

x y z x y z x y z 

Max -0.007 0.082 0.099 -0.024 -0.026 0.013 0.070 -0.061 -0.001 

Min -0.012 0.051 0.069 -0.035 -0.052 0.007 0.037 -0.105 -0.018 

Average -0.009 0.067 0.084 -0.029 -0.039 0.010 0.054 -0.083 -0.010 

Angular velocity (Deg/s) of 5th 1P Microswitch in the Side position  

 CI 

  

Test 1 Test 2 Test 3 

x y z x y z x y z 

Max 0.013 0.126 0.105 -0.003 0.007 -0.007 0.035 -0.064 0.013 

Min 0.007 0.095 0.077 -0.007 -0.016 -0.013 0.014 -0.094 0.007 

Average 0.010 0.111 0.091 -0.005 -0.005 -0.010 0.024 -0.079 0.010 

Angular velocity (Deg/s) of 6th 1P Microswitch in the Side position  

CI  

  

Test 1 Test 2 Test 3 

x y z x y z x y z 

Max -0.004 0.095 0.093 -0.010 -0.028 -0.010 -0.014 -0.047 0.100 

Min -0.011 0.070 0.064 -0.019 -0.060 -0.019 -0.025 -0.071 0.036 

Average -0.008 0.082 0.079 -0.015 -0.044 -0.015 -0.020 -0.059 0.068 

Table 5 Drop test results for Microswitch in the side position (1P) 
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2.2 2P TEST RESULTS 

2.2.1 2P PQ drop tests Microswitch at front position 

The table below (Table 6) highlights the results of the drop tests for the 2P with the microswitches in the front 

position. 

Angular velocity (Deg/s) of 1st 2P Microswitch in the front position  

 CI 

  

Test 1 Test 2 Test 3 

x y z x y z x y z 

Max 0.031 0.006 0.009 0.000 0.001 0.033 0.001 -0.043 -0.014 

Min -0.050 -0.034 0.005 -0.017 -0.033 0.019 -0.027 -0.081 -0.025 

Average -0.010 -0.014 0.007 -0.009 -0.016 0.026 -0.013 -0.062 -0.019 

Angular velocity (Deg/s) of 2nd 2P Microswitch in the front position  

 CI 

  

Test 1 Test 2 Test 3 

x y z x y z x y z 

Max -0.017 -0.025 0.002 0.019 0.017 0.037 -0.046 0.003 -0.001 

Min -0.026 -0.055 -0.002 0.011 -0.021 0.023 -0.087 -0.033 -0.012 

Average -0.021 -0.040 0.000 0.015 -0.002 0.030 -0.066 -0.015 -0.006 

Angular velocity (Deg/s) of 3rd 2P Microswitch in the front position  

 CI 

  

Test 1 Test 2 Test 3 

x y z x y z x y z 

Max -0.014 -0.032 -0.011 -0.009 0.048 0.016 -0.024 -0.026 0.028 

Min -0.088 -0.049 -0.015 -0.017 0.006 0.003 -0.036 -0.068 0.015 

Average -0.051 -0.041 -0.013 -0.013 0.027 0.010 -0.030 -0.047 0.021 

Table 6 Drop test results for Microswitch in the front position (2P) 

 

2.2.2 2P PQ drop tests Microswitch at rear position 

The table below (Table 7Table 4) highlights the results of the drop tests for the 2P with the microswitches in the 

rear position.  

Angular velocity (Deg/s) of 1st 2P Microswitch in the rear position  

 CI 

  

Test 1 Test 2 Test 3 

x y z x y z x y z 

Max -0.020 -0.074 -0.020 0.011 0.027 0.022 -0.002 -0.041 0.084 

Min -0.030 -0.135 -0.039 0.006 -0.001 0.013 -0.030 -0.135 -0.039 

Average -0.025 -0.105 -0.030 0.009 0.013 0.017 -0.004 -0.053 0.068 

Angular velocity (Deg/s) of 2nd 2P Microswitch in the rear position  

 CI 

  

Test 1 Test 2 Test 3 

x y z x y z x y z 

Max -0.030 -0.129 -0.020 0.008 0.044 0.027 0.000 -0.032 0.013 

Min -0.045 -0.193 -0.055 0.003 0.022 0.017 0.000 -0.058 0.005 

Average -0.038 -0.161 -0.038 0.005 0.033 0.022 0.000 -0.045 0.009 

Angular velocity (Deg/s) of 3rd 2P Microswitch in the rear position  

 CI 

  

Test 1 Test 2 Test 3 

x y z x y z x y z 

Max 0.187 -0.057 -0.018 -0.010 0.004 -0.004 -0.148 -0.086 -0.093 

Min 0.117 -0.115 -0.042 -0.016 -0.008 -0.009 -0.240 -0.132 -0.151 

Average 0.152 -0.086 -0.030 -0.013 -0.002 -0.007 -0.194 -0.109 -0.122 

Table 7 Drop test results for Microswitch in the rear position (2P) 
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2.2.3 2P PQ drop tests Microswitch at central position 

The table below (Table 8) highlights the results of the drop tests for the 2P with the microswitches in the central 

position.  

Angular velocity (Deg/s) of 1st 2P Microswitch in the central position  

 CI 

  

Test 1 Test 2 Test 3 

x y z x y z x y z 

Max -0.003 0.032 -0.005 -0.009 -0.021 0.029 0.025 0.019 -0.017 

Min -0.005 0.016 -0.010 -0.015 -0.030 0.020 0.020 0.002 -0.024 

Average -0.004 0.024 -0.007 -0.012 -0.026 0.024 0.022 0.010 -0.020 

Angular velocity (Deg/s) of 2nd 2P Microswitch in the central position  

 CI 

  

Test 1 Test 2 Test 3 

x y z x y z x y z 

Max -0.009 0.003 -0.008 -0.040 -0.020 0.010 -0.040 0.026 -0.006 

Min -0.013 -0.013 -0.012 -0.045 -0.030 0.001 -0.057 0.013 -0.010 

Average -0.011 -0.005 -0.010 -0.042 -0.025 0.006 -0.049 0.019 -0.008 

Angular velocity (Deg/s) of 3rd 2P Microswitch in the central position  

 CI 

  

Test 1 Test 2 Test 3 

x y z x y z x y z 

Max 0.010 0.011 0.014 -0.004 0.014 -0.005 0.011 0.019 -0.001 

Min 0.006 0.001 0.009 -0.007 0.003 -0.015 -0.003 0.002 -0.007 

Average 0.008 0.006 0.011 -0.006 0.008 -0.010 0.004 0.010 -0.004 

Table 8 Drop test results for Microswitch in the central position (2P) 

 

2.3 3P RESULTS 

2.3.1 3P PQ drop tests Microswitch at front position 

The table below (Table 9) highlights the results of the drop tests for the 3P with the microswitches in the front 

position.  

Angular velocity (Deg/s) of 1st 3P Microswitch in the front position  

 CI 

  

Test 1 Test 2 Test 3 

x y z x y z x y z 

Max 0.034 0.014 0.002 -0.004 0.000 0.013 0.099 -0.003 0.025 

Min 0.027 0.014 0.002 -0.013 -0.024 0.000 0.069 -0.052 0.016 

Average 0.030 0.014 0.002 -0.009 -0.012 0.007 0.084 -0.027 0.021 

Angular velocity (Deg/s) of 2nd 3P Microswitch in the front position 

 CI 

  

Test 1 Test 2 Test 3 

x y z x y z x y z 

Max 0.004 0.031 0.009 0.082 0.057 0.018 0.132 0.073 0.007 

Min -0.004 0.024 0.001 0.047 0.039 -0.022 0.074 0.031 0.000 

Average 0.000 0.027 0.005 0.065 0.048 -0.002 0.103 0.052 0.003 

Table 9 Drop test results for Microswitch in the front position (3P) 
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2.3.2 3P PQ drop tests Microswitch at rear position 

The table below (Table 10) highlights the results of the drop tests for the 3P with the microswitches in the rear 

position.  

Angular velocity (Deg/s) of 2nd 3P Microswitch in the rear position  

 CI 

  

Test 1 Test 2 Test 3 

x y z x y z x y z 

Max -0.053 -0.016 0.070 -0.060 -0.015 0.050 -0.368 -0.010 0.011 

Min -0.503 -0.088 0.015 -0.510 -0.087 -0.004 -0.510 -0.037 0.003 

Average -0.278 -0.052 0.042 -0.285 -0.051 0.023 -0.439 -0.023 0.007 

Table 10 Drop test results for Microswitch in the rear position (3P) 

 

2.3.3 3P PQ drop tests Microswitch at Central position 

The table below (Table 11) highlights the results of the drop tests for the 3P with the microswitches in the 

central position. 

Angular velocity (Deg/s) of 1st 3P Microswitch in the central position  

 CI 

  

Test 1 Test 2 Test 3 

x y z x y z x y z 

Max -0.002 -0.032 -0.013 0.052 0.006 -0.012 -0.020 -0.022 -0.016 

Min -0.012 -0.066 -0.025 0.031 -0.039 -0.024 -0.031 -0.064 -0.023 

Average  -0.007 -0.049 -0.019 0.041 -0.016 -0.018 -0.026 -0.043 -0.019 

Angular velocity (Deg/s) of 2nd 3P Microswitch in the central position  

 CI 

  

Test 1 Test 2 Test 3 

x y z x y z x y z 

Max -0.052 -0.059 0.011 -0.003 -0.007 0.008 0.014 -0.001 0.004 

Min -0.120 -0.098 -0.002 -0.009 -0.049 -0.002 0.004 -0.042 -0.001 

Average -0.086 -0.078 0.005 -0.006 -0.028 0.003 0.009 -0.022 0.002 

Table 11 Drop test results for Microswitch in the central  position (3P) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Angular velocity (Deg/s) of 1st 3P Microswitch in the rear position  

 CI 

  

Test 1 Test 2 Test 3 

x y z x y z x y z 

Max 0.061 0.072 0.085 0.109 0.083 0.086 0.181 -0.023 0.028 

Min -0.381 -0.075 0.061 -0.357 -0.073 0.061 0.086 -0.050 0.020 

Average -0.160 -0.002 0.073 -0.124 0.005 0.073 0.133 -0.036 0.024 
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2.4 ANALYSIS 

Due to the rail and tab interface between the pocketqube and the deployer the satellites generally have a low 

angular velocity. The maximum angular velocities for each pocketqube sizes are shown in Table 12 , Table 13 

and Table 14. 

Max angular velocity (Deg/s) of 1P PQ  

PQ Pos Microswitch in centre position Microswitch in side position 

X Y Z X Y Z 

1st -0.022 -0.048 -0.047 0.041 -0.123 -0.164 

2nd 0 -0.051 0.058 -0.116 -0.272 -0.084 

3rd -0.011 -0.066 -0.011 -0.117 -0.230 -0.056 

4th  -0.006 0.031 0.027 0.037 -0.105 -0.018 

5th  0.013 -0.055 -0.023 0.013 0.126 0.105 

6th  -0.044 -0.028 -0.041 -0.004 0.095 0.093 

Table 12 Comparison of 1P PQ  spin rates between microswitch position 

Max angular velocity (Deg/s) of 2P PQ 

PQ Pos Microswitch in centre position Microswitch in front position Microswitch in rear position 

X Y Z X Y Z X Y Z 

1st -0.015 -0.030 0.020 -0.027 -0.081 -0.025 -0.030 -0.135 -0.039 

2nd -0.057 0.013 -0.010 -0.087 -0.033 -0.012 -0.045 -0.193 -0.055 

3rd  0.011 0.019 -0.001 -0.088 -0.049 -0.015 -0.240 -0.132 -0151 

Table 13 Comparison of 2P PQ  spin rates between microswitch position 

Max angular velocity (Deg/s) of 3P PQ 

PQ Pos Microswitch in centre position Microswitch in front position Microswitch in rear position 

X Y Z X Y Z X Y Z 

1st -0.012 -0.066 -0.025 0.069 -0.052 0.016 -0.381 -0.075 0.061 

2nd -0.120 -0.098 -0.002 0.132 0.073 0.007 -0.503 -0.088 0.015 

Table 14 Comparison of 3P PQ  spin rates between microswitch position 

As expected before the drop tests were conducted the position of the microswitch does have an impact of spin 

rate of the satellites as they are being ejected from the deployer. Placing the micro switches in the central 

position results in the least amount of spin whereas placing the micro switches on the rear (or side in the case of 

1P PQs) produces the highest spin rates.  

One potential reason behind the higher spin for the rear and side positions could be that the microswitch 

produces a torque on the chassis as it exits out of the rail. The rail has a loose clearance to keep friction to 

minimum and prevent jamming. However this results in the satellites not being centred in the rail thus the spring 

in the microswitch in one side will have a higher preload which will generate a spin as the pocketqube exits the 

deployer.  

The front position produces a more stable flight path than the rear because most of the body is still inside the 

deployer therefore it is still guided by the rail. For the central position the forces acting on the satellite from the 

micro switches are central to the body therefore it is going to have the least influence on the spin rate.  

One thing to note is that during the experiment there was little separation between the satellites when they were 

ejected from the deployer, especially if the micro switches were placed in the central position. This had led to 
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multiple base plates and micro switches to be replaced between tests as the satellites were landing on top of each 

other. Since pocketqube satellites don’t have any mechanism to separate them from each other this could pose a 

collision risk during large deployments. This is an area of concern with pocketqubes with large deployables such 

as solar panels and antennae’s which could get damaged during deployment.  

While the central position did provide the lowest spin rate it may be beneficial to place the micro switches in the 

front position for the 2P and 3P pocketqubes and in the side position for the 1P. This would provide space for a 

separation mechanism to be placed in the centre as this would ensure the satellites can be separated sufficiently 

during deployment. 

 

2.5 NEXT STEPS 

It would be recommended to carry out further drop tests and identify a suitable separation mechanism. The 

micro switches used in these experiments could not provide sufficient force to produce sufficient separation 

between the satellites. One possible solution would be a kick spring that cubesats use which is just a simple 

spring plunger which pushes each cubesat away from each other as they are ejected out of the deployer. Another 

possible and simple solution could be to find a microswitch with a higher preload that was used in these 

experiments. 

 

2.6 CONCLUSION 

By placing the micro switches in the central position the pocketqubes have the least spin rate as they exit out of 

the deployer. Whereas having the micro switches in the side position for the 1P or in the rear position for the 2P 

& 3P satellites produces the highest spin.  

It would be recommended to investigate potential separation mechanisms for pocketqubes to ensure that they 

can maintain a safe distance from each other before they deploy any mechanisms such as a kick spring which is 

used on cubesats or a microswitch with a preload higher than 1.5N.  
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