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The Extended Project Qualification

For any students considering the undertaking The Extended Project Qualification, please see the outline below and the wonderful
project on a 3D printed camera (condensed) by Will Dax (on the next page).

If anyone is interested, see Mr Chambers who is leading the EPQ.

The Extended Project Qualification (EPQ) is a Level 3 Qualification which allows students in the sixth form to study beyond their
A-Level syllabus and prepare for university or chosen career. It is worth half an A-Level so can be used to earn extra UCAS points.
The EPQ takes the form of either a 5000 word essay or producing an artefact together with a 2500 word essay. In both cases, students
need to fill out a production log which involves recording their initial planning as well as detailing how they intend to research the
project using primary and secondary sources. Students can start the EPQ in Year 12, submitting their initial proposal for approval, and
need to have finished it by the end of the spring term in Year 13.

For the EPQ, each student is assigned a supervisor who meets with them on a fortnightly basis providing guidance and support.
Supervisors also offer study skills advice to help with organizing ideas as well as managing time and resources effectively. Students
are able to choose an area of interest which is related to a curriculum subject they are studying in the sixth form. They need to be
genuinely committed to their selected topic because the course involves extended independent study challenging them to work
independently as they would be expected to at university or in working life. On completion, they are required to deliver a presentation
explaining how they compiled their project as well as answering questions about their findings and how they overcame any challenges.
Akey part of the EPQ is the provision of evidence for all planning stages of the project development and production. For this, students
need to record their meetings with supervisors as well as the ways in which they are using their primary and secondary research
sources. We ensure that supervisors and centre co-ordinator check the student production logs regularly to ensure they are being
completed at regular intervals. The production log is a key component for the success criteria as much as the project itself so by
maintaining high standards of recording students can achieve a higher grade.

It is important for all students taking the EPQ to take their final presentations seriously as they are important evidence to show
students have used a range of skills, including, where appropriate, new technologies and problem-solving, to take decisions critically
and achieve planned outcomes. Students deliver the 10-15 minute presentation to a non-specialist audience and practise beforehand
with their supervisors. We have found that students succeed when they understand the true relevance of the EPQ to their chosen
university course or pathway in further education. Many

put it on their personal statement and last year a number

of students who dropped a grade at A Level got into their °

preferred university because they achieved and A or

B grade at EPQ. Finally, EPQ has proved a rewarding
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William Dax
Reverse
engineering of
the
Lomography
Kit Camera

%

Looking at
how other
cameras are

designed and
made

Before | started designing my first prototype, on the November 8" 2016 | attended two classes
arranged by the school on how to use new software called ‘Rhino 3D’. This is a new designing
software which is more advanced than ‘Google Sketch Up’ and is able to construct more complex 3D
shapes, possibly for my new camera casing using multiple layers of printed plastic. However, after |
learnt how to use this software | decided not to design my camera on it as it was too complicated for
my purpose, whilst | still had a much to learn from it. Having researched this direction of
development, and after much reflection, | decided to return to ‘Google Sketch Up’, even though it
isn’t as advanced, | am more familiar with it and it is fit for purpose. My camera is a simple design
and can be easily designed on ‘Sketch Up’ and the 3D printer would still print out the plastic as
needed.

| made my first proto type for the front and base of my camera which took me two days starting on
the 14" of November. | based most of the dimensions off the ‘Lomography Konstruktor’ as | was
would be using the shutter mechanism in my camera. | then printed it on Mr Keegan’s (Head of
Design and Technology) 3D printer. He printed it in 100% density and this took about four hours to
print (See picture below). | came to the printer the next morning to see that my first prototype has
printed successfully. As you can see this model is printed in black plastic, it has the front and base
and at this stage, so | was going to have a rear side that opens up, for accessing the film. From
looking at this first print | could already see some changes that would need to be made. The first one
being that | forgot to draw a small section of the base in the front of the casing, which could be
easily fixed. The other was that | had made the base too long.

First Printed prototype in black plastic
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Once | had analysed my first 3D printed component | started on designing prototype two for the
front and base. Here | started to change the dimensions on my design to make improvements over
the last one. | made the base shorter in length, whilst | also fixed the problem | had where some of
the base that didn’t print. | also reduced the thickness of the circular rim on the front face | as | felt
this was too thick and | added a small hole on the side of the camera where the shutter release
leaver goes. When | was ready to print my second prototype Mr Keegan’s printer had broken and so
could not print anything! Luckily there was another 3D printer that Mrs Neil (ICT teacher) was able to
let me use, but this would only print in green. As | was only printing prototypes, this did not bother
me. | was very pleased when this printed out just how | wanted.

The next step on the 20™ November in making my camera was to design the back, as this is where a
door will be attached by hinges. Here the film can be put in and taken out. | designed this on ‘Google
Sketch’ from scratch, using the entire dimensions from the front and base that | had already printed
to help me make the back fit (see picture). This also printed just how | wanted it too. | wanted to see
if the back fitted the front so | put them together and | found out that the base was still too long, so |
trimmed it up in school so that it fitted properly. Looking at them together made me think that it
was going to be very difficult have a moving door that must not on any account let in any light,
because the photographic film is extremely sensitive to the tiniest infiltration of light. However, on
the 16™ January 2017 | had a brain wave! | realised that | didn’t need a back or hinged door to
change the film but a lid instead. This made everything a lot more easier to make and involved less
risk of letting the light in. | felt that this was not only a simpler design but it also improved the
strength of the whole camera. The lid will sit on top of the camera and will have to be taken on and
off when the film needs to be changed (see figure bellow).

From having this new idea | set about designing the new component, where the font base and back
were all one (see picture below). Once | had designed it | sent to be printed, as | thought this would
print out well, but when | went to see how it had printed the base did not print at all and | wasn’t
sure why as there were no obvious mistake on my ‘Google Sketch Up’ design. | explained my
problem to Mr Keegan and showed him the missing base. Mr Keegan looked very carefully at my
‘Sketch Up’ design and spotted that one of the connecting lines from the base to the side was not
touching and this was out by less than a millimetre. | had also printed the hole on the side too small
and in the wrong place. This taught me to pay attention to the tiniest of details!

First print of my new design but
unfortunately the base did not print.

With my next prototype of the front, base and back | made sure that all the lines were connecting so
that the base would properly print this time, moving the hole on the side more central, larger and
higher up. | also removed the circular rim completely on the front face, as | felt this added nothing to
the performance of the camera. When | printed this camera it printed out well, including the base
this time. | was happy with everything except that the hole was slightly too far to the right be a
couple of millimetres so | quickly made this change and send it back to the printer.
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The next stage on 5" December, once | was happy was the outside shell of the camera, was to
design the inside. | created this using the other ‘Sketch Up’ design of the outside. | deleted all the
sides of my other design so that | was just left with a base which | shrunk by about 3 millimetres so
that it could fit inside. Then started to design the inside component where the 35mm photographic
film will be stored. | had to create two circular spaces at either end for one side the film to go and
the other the film to be wound in to. | had to remove a large section in the centre to make room for
the shutter mechanism. | also had to create square hole on the centre for the light to be shined
though so it could expose the film successfully. | sent this to Mrs Niel’s 3D printer and it printed
exactly how | wanted it too. | put the printed component inside the outside shell and it seemed to
fit. However, when | went to put the shutter mechanism in it did not fit because | hadn’t made
enough room, so it was back to the drawing board again!

From discovering that | had not left enough room for the shutter mechanism | needed to change
this, so | went back onto ‘Google Sketch Up’ yet again to change this. Still persevering, | made the
side much thinner so that shutter had plenty of room then | sent it to be printed. Once it had printed
| carefully placed it inside the outer shell and tested if the shutter mechanism would work. Crossing
my fingers, it appeared to be working fine and there was enough room for all the components to
move, but on closer inspection, | could see the shutter was not opening and closing when it should
have been. On reflection, | realised that this was because | was about 1 mm off and one of the
leavers didn’t quite have enough room. | went back onto ‘Sketch Up’ to fix this problem, however it
would not print correct because the width was too small for the printer, and | felt exasperated! So
what | ended up doing was to manually melt away the amount of plastic with a soldering iron, and
once | had done this the shutter worked fine. | was now ready to move onto the last stage of the
construction process.

This final part on the 3" March was to make the lid, so again | used the outer shell of the camera to
help me measure the dimensions of the lid. | had to make it 3mm thick so that it was strong and
would keep the light out. | also had to make it 2mm larger around the perimeter where it would fit
on top snugly, so | made a 2mm lip where it would stay on and not slide around. | had some trouble
printing this one at first as only the sides would print and this happened to me frustratingly twice
(see picture below). | redesigned the base on ‘Sketch Up’ and it finally printed and fitted my camera
perfectly. With my confidence restored, | realised that all | had to do now was to print the two holes
for the wooden winders to go in. These would move the film around inside the camera. When |
printed it out, one of the holes fitted and the other one was slightly off, so | made those changes
quickly and this print was perfect. | then set about cutting the two wooden winders to the right
length, adding the appropriate grooves for one to hold the canister of film and the other for the
user’s fingers to grip onto when winding the film on. These could be then easily slipped into place.

First print of the lid and the base did not print properly.



William Dax

The final camera was now ready to print from the 3D printer, but there was still one potential
problem. As | was still unable to access Mr.Keegan’s 3D printer, which printed in black, | had to use
Mrs.Neil’s which only printed in green. As | had no choice but to take the risk, | gingerly pressed the
start button. Out came the camera and hey presto all the components fitted together well! The
camera was now ready to be tested...

A

Final print of the camera being
printed on the 3D printer in green
plastic.

To my great frustration the green plastic moulding of the outer cover let in too much light and the
film did not develop successfully in the dark room. So still soldiering on | painted the outer cover
with three layers of Humbol black enamel paint. Once dried, | attempted test it again. | also shone a
torch into the shutter area to test its effectiveness and this seemed fine. So back into the dark room
and... SUCCESS!!! The final developed shots had a slightly blurred focus as expected and the contrast
could have been better, but | was very pleased with the results.

From looking closely at my first shoot, | discovered that that the closer my camera was to an object,
the more in focus it became. | decided to do another shoot on close up portraits. When | developed
this new shoot, | was pleased to discover that they were in focus and that there was a lot more
contrast in the images. | decided to take close ups of people’s faces by holding the camera very close
to them ( as there is no view finder ) and estimating what would fit into the frame. | took these
photos on really bright day, with the sun behind me so that my subjects’ were facing the sun, as |
needed as much light as possible, because in my last shoot | felt that the images came out too dark. |
am very pleased with the level of detail that | captured on their faces. The contrast of textures from
the brick wall highlights the details of my subjects’ features. You can see both the tone and contrast
on their faces and the shadows cast by the sun and even that subtle detail of hair follicles. The
scratches on my images are not related to my camera, but are from the development process and
the school’s equipment.

From my experience | feel that the use of reverse engineering has been essential in understanding
the functions of a camera, especially with the help of the cheap shop bought camera and the basic
kit camera. | was able to marry these practical ideas with the efforts of the early pioneers. Trial and
error with lots of perseverance played a major part, particularly with appropriate measuring to
enable moving components to work properly. The management of light was effected by the
functioning of the lens and shutter within the camera, together with coating of extra layers of black
paint over the final printed plastic outer casing. Moreover, like the very early cameras, mine did not
have a view finder which added to the anticipation of my results. These experiences have made me a
more sensitive and appreciative photographer, where art, science and technology have combined to
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create this amazing invention. | also hope that my extended project may help other fellow students
of photography gain similar insights.

Next steps

e Adjust the focus on the lens as the current images are slightly out of focus.

e Attach a view finder by redesigning the lid, so the user can clearly focus on an image.

e Printing the camera with a thicker, black plastic outer shell.

e Attach dials with directional arrows onto the wooden film winders, so that the user is able to
clearly understand how to wind the film forward.

e Designing clips instead of elastic bands to secure the lid for convenient, secure and regular
access.

Implications as a future tool for learning

e Using ‘Google Sketch Up’ design software to create and modify future similar projects.

e Understandings the extent and limitations of the 3D printer when undertaking practical
tasks of this kind.

e Gaining an insight into the perseverance involved in achieving a final result.

e Understanding the importance of extremely accurate measuring.

e The relevance of using research and the ideas of others as a springboard for new ideas.

Showing the top of the camera painted in black. All
the other areas of the green outer casing were also
painted black, making it resistant to light
infiltration.

This picture shows the top of the camera
from the inside and the underside of the lid.
It is green because that was the only
available colour it printed in. You can see
two felt circles on the underside of the lid,
this is to stop light getting in. The lens and
the shutter mechanism had to fit snugly
into my carefully measured plastic casing.
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Front top view showing the lens, shutter release and
wooden film winders.

Photographic film and one of the wooden
winders combined with a plastic kit camera
winder.

View of the rear side and wooded turners
to enable the film to be wound forwards
and backwards.




