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Background 
 
A design briefing discussion was held on January 20th, 2018 with Hugh Raymond to 
review the requirements of a project to develop a new monitor stand for the Mac Mini. 
This document sets out our understanding of the project requirements; our approach 
to the work; how the project would be structured; the professional costs involved; and 
timescales for the activities.  
 
Please note that we view all design proposals as discussion documents, so if you have 
any questions or concerns about our approach, services or costs, please let us know. 

 
 

Project overview 
    

Introduction 
Mac Minis are great little computers, but the way that the wiring spills out the back 
and the lack of options for keeping it somewhere safe can make them inconvenient to 
use. This project is aimed at developing a simple, low cost stand for the current and 
older range of Mac Minis that will enable the computer to be stored safely; manage 
the cables that connect it to monitors, etc; provide a mounting for an integrated 
monitor; and somewhere to store the keyboard. 
 
In keeping with current Mac technology, and to minimise the use of plastics, the 
product should be capable of construction using sheet aluminium and fit into the 
overall current design aesthetic for Mac computers.  
 
Given that the client is a start-up, the design should be capable of low-cost production 
to start with, ramping up to higher volumes as the project becomes established. 
 

Design inputs required 
The project requires some initial market research to identify the needs of Mac Mini 
users in terms of cable management, product location, and connection to monitors and 
keyboards. Research is also needed to identify the correct specification of aluminium 
sheet to use on Mac accessories of this type. 
Once the research is complete, design concepts will be required to examine alternative 
appearance layouts and build methods, as well as optional ways to manage the cables 
and attach the monitor, etc. 
Following the selection of an approved design concept, the project will also require 
detailed technical development to ensure efficient and cost-effective production as 
well as safe and convenient operation. The suitability of the design will then be 
checked through a prototype phase and adjustments and modifications made as 
necessary.  
Finally, the project will require production data in the form of CAD information (STEP 
files and 2D drawings) to enable the design to be manufactured as efficiently as 
possible. Depending on the location of manufacture, this stage may also include direct 
assistance with the production of any tooling, jigs, etc as well as the initial batch – to 
ensure that the product is being made to the correct standard. 
 

Operation and function 
The product is intended as an after-market accessory that can be purchased by owners 
of current or older Mac Mini computers to help them integrate the system with 
keyboards and monitors.  
Ideally, the product will not require the use of tools for its assembly, and it must not 
damage or limit the use of the Mac Mini in any way. It should, however, provide a 
method of tidying the cables (power, USB, monitor, etc) so that they cannot be seen 
during normal use of the computer. 
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The product should enable the mounting of a suitable range of 3rd party monitors and 
provide adjustment to viewing angle and height. It should also, if possible, provide a 
location for storing the keyboard when the computer is not in use. 

 
Customer requirements 
Safety is the primary requirement, and the product, complete with any suitable 
monitor, should be stable and impossible to knock over during normal use. 
Minimising desk space is an important requirement, hence the possible integration of a 
storage area for the keyboard. 
The ergonomics of the mounted monitor are extremely important, and it is vital to 
allow sufficient adjustment for both angle and height of viewing. 
The product needs to minimise waste, both in the parts and packaging.  
Finally, the product needs to integrate seamlessly with the Mac design environment in 
terms of form and finishes. 
 

Operating environment 
The operating environment for the product will be any domestic or commercial work 
location (office, study, bedroom, etc).  
 

Branding and market positioning 
It is essential that the product will complement the branding and perceived quality of 
the Mac Mini and keyboard, etc in every way. The stand needs to be a premium 
product. 

 
Competition 
There is currently no competitive product in this market space. 

 
Production issues 
The primary production issues relate to the use of sheet aluminium for all major parts 
and the minimising of any plastic use in the product. Given the start-up nature of the 
project, any components like rubber feet or clamps should be bought in. There is 
unlikely to be a budget for injection moulding tooling, for example. 

 
Timescale/deadlines 
The client intends to launch the stand at a Mac exhibition in London in late August 
2018. Consequently, it is vital that research and concept work is completed before the 
end of February, and that detailed production data is finished by the end of May. 

 
Summary of critical issues 
The critical issues that need to be addressed are: 

▪ Safety and stability of the finished system. 
▪ The ability to hide all connection cables during normal use. 
▪ Ease of assembly and use. 
▪ Use of sheet aluminium and minimised use of plastic. 
▪ Suitability for low volume production with the option to increase scale. 

         

Our approach 
 

Introduction 
Our experience has been that successful projects are based on close working 
relationships, typified by good communication, frequent meetings and mutual respect. 
We strive to bring these qualities to all our projects, and to work as a full member of 
your team for as long as you need us. The following sections summarise how we do this 
in practice. 
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Personnel 
Crucible only employs senior, experienced industrial designers, and you will always 
have direct contact with the person working on your project. The primary staff 
responsible for the work on the project will be Mike Ayre and Hugh Raymond. Both 
have over twenty years’ experience of product design and manufacture. Please let us 
know if you would like to see detailed CVs. Other experienced designers may also be 
part of the project team to assist with specific aspects of the project. We will also use 
specialists from external consultancies if the need arises. 
 
Fees and travel costs 
Our approach to fees is simple – we only charge for what has been agreed with you in 
advance. We do not introduce additional charges without your full agreement, so you 
will never receive an unexpected invoice from Crucible. 
 
Fee rates vary depending on the nature of the work and the staff who are assigned to 
it, and the costs in this proposal are therefore stated as fees for each stage of the work. 
Please let us know if you want to discuss hourly or daily rates. Unless otherwise stated, 
the costs in this proposal are firm quotations. For activities that cannot be clearly 
defined at the outset, the costings will be clearly marked as estimates and final costs 
will be confirmed with you before we begin the work involved. All costs in this proposal 
are exclusive of VAT. 
 
In the case of travel, UK travel costs are normally included within the main fee 
calculation. Where frequent journeys to your site or that of a supplier are needed, we 
will charge mileage at the standard RAC rate. As with fees, these costs will be agreed 
with you before we charge for them. If the project requires any overseas travel, all 
costs will be paid by the client. 
 
What if the project requirements change?... 
Product development always generates new ideas, and requirements often change 
during the course of the project. Small changes can be accommodated without any 
change to the contract. If you need to make significant changes, we will need to discuss 
these with you and agree modified fees. We will ensure that you are completely happy 
with the revised plan and fees before we carry out the work. 
 
...or there are problems? 
Developing a new product usually involves a few challenges, and our approach is to 
deal with any problems that do arise early, before they become costly. We think the 
best way to do this is to hold regular meetings of the project team throughout the 
development process and involve staff from production, marketing and technical 
departments.  
Please note that – to safeguard your investment - it is essential that a production 
prototype is built to test and validate the final design data prior to manufacture, and 
that we can accept no liability for technical errors if this is not carried out. (See 
prototyping section). 
 
Making models and prototypes 
Crucible has excellent contacts with engineering, rapid prototyping and model making 
workshops in the UK and Asia, and we offer a free ordering and handling service for all 
prototype parts and models. This means that you only pay ‘cost’ price for your models 
and parts, and that we will take responsibility for getting them built for you and/or 
delivered to your site.  
Please note that the cost of model making or prototyping is not, however, included in 
this proposal – as we won’t know what these costs will be until the design is partially 
developed. As with all our costs, any purchasing we carry out on your behalf will be 
agreed in advance.  
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Other specialist services 
Crucible is part of a network of product development specialists including electronic 
design; packaging design and production; ergonomics; graphic and web design; brand 
development and marketing; intellectual property and protection; and 
prototyping/manufacturing sourcing and supply. All the members of our network are 
specialists in their field and are suppliers that we are happy to recommend. Please 
contact us for further information. 
 
Timescales 
Crucible has an excellent reputation for meeting project deadlines and will always keep 
you fully informed of progress and any issues that might affect timescales. 
We understand the impact of missed deadlines and delays on commercial performance 
and can help you develop a practical project plan.  
We believe that it is particularly important to set realistic lead times for prototyping, 
testing, approvals and production tooling.  
 
Data and production 
Project lead times can be reduced, and accuracy increased by using suppliers who can 
work directly from 3D CAD data, and we can recommend suppliers in every sector who 
can do this. Consequently, Crucible bases its approach to engineering data on the use 
of 3D CAD files, supported by engineering drawings which show critical dimensional 
data, fit and assembly considerations, finish, colour, etc. 
If you require fully detailed engineering drawings showing every dimension, we may 
need to provide a separate quotation. This is particularly relevant to complex parts, 
where full engineering drawings can take a considerable time to complete. 
The company that will make your product or parts will have useful inputs to make at 
the technical design stage. We therefore recommend identifying the suppliers as early 
as possible in the process so that the design can be optimised to their approach or 
experience. 
 
Terms and Conditions 
For a full explanation of our terms and conditions of work, please look at Annex 1. 

 
 

Project stages 
 

In order to manage progress and costs, and minimise your risks, the work required to 
develop the Mac Mini stand is divided into the following stages, each of which forms a 
separate cost centre: 
 

 Market, user and technical issues 
 Concept design and selection 
 Technical design and development 
 Prototype construction and testing 
 Production data and assistance 
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Market, user and technical issues 
 

 
During our Project Specification discussions, we discovered some issues that would 
benefit from more detailed examination to benefit the project and minimise your 
risks. We recommend looking at these issues before the design work begins to 
provide essential information that will make the project more successful.  
 
Actions 
In the case of the Mac Mini stand, the issues that need to be examined are: 
 

• Discussions with typical users to establish preferences in terms of cable 
management, monitor location and attachment of keyboards, etc. 

• A review of typical Apple products to establish materials and processes 
used, thickness of sheet materials, design detailing, etc. 

• A review of peripherals and other equipment that is likely to be attached 
to the Mac Mini (printers, external drives, monitors, etc) to establish the 
‘worst case’ scenario for cable management and location. 

 
Results 
This stage will result in a detailed report and/or presentation that will support the rest 
of the project by the end of January 2018. 
 
Costs 
 

Market, user and technical issues  

Define the issues and identify sources of information £200.00 

Literature and web research into issues   £100.00 

Meetings with technical specialists, users of the product, etc £1200.00 

Preparation of report £300.00 

Total for this stage: £1,800.00 
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Concept design and selection 
 

Looking at alternative concepts is possibly the most important stage of any design 
project. It enables you to look at the broadest options and identify new opportunities 
in terms of how your product will be used, made and marketed. The chosen concept 
idea will form the basis of the finished product.  
 
Actions 
This stage will involve the development of alternative concepts to explore how the Mac 
Mini stand can be designed and produced, based on the requirements of the project 
specification. It is proposed that there are two concept phases – an initial one to 
examine six concepts presented in outline form, and a second to refine these down to 
approximately three alternative concepts. The initial concepts will explore a wide range 
of ideas in terms of production methods, use and appearance, and will enable the 
overall direction of the work to be established. Once these have been examined at the 
first design review and the most promising design directions selected, the second, 
more detailed phase will look at ideas that follow that general direction, but offer 
options in terms of form, colour/finish and design details. 

 
Results 
1. Up to six ideas created in the first phase using sketches and/or computer 

renderings, delivered as an electronic presentation.  
2. An initial concept design review with you to decide on which concept ideas should 

be developed further. 
3. Up to three alternative design concepts (selected from the initial phase) taken to 

a more developed level, including proposals for colour and any graphic 
treatments. Delivered as an electronic presentation.  

4. A final concept design review with you to select one concept (or an amalgam of 
ideas from the alternatives) that can be used as a basis for the design that is 
developed in the following stage. The chosen concept will be formally approved 
at this stage with written confirmation from the client. 

 
Costs 

 
Concept design and selection  

Develop initial concepts (sketching, computer renderings)  

Preparation and presentation of initial concepts   

Subtotal for initial concepts £1,800.00 

Develop detailed ideas (sketching, computer rendering)  

Develop colour and graphic treatments for concepts  

Preparation and presentation of detailed concepts   

Subtotal for detailed concepts £1,800.00 

Total for this stage: £3,600.00 
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Technical design and development 
 

 
This stage will develop the concept ideas in detail and work out how the Mac Mini 
stand will be manufactured; how much it is likely to cost, and which are the most 
appropriate production methods and processes. 
 
Actions 
Initially, this stage will involve the creation of a computer model that will include the 
primary components of the Mac Mini stand and enable the fundamental layout of the 
product to be assessed. When this has been approved at a design review, the 
computer model will be developed to include all the detailed design elements in terms 
of components, finishes, materials, graphics and colours that will define the final 
product. All parts will include manufacturing details (draft angles, etc). The data 
created will allow initial costings for all parts to be obtained from potential supply 
partners and enable the client and Crucible to approve the design.  
 
Results 
1. An outline CAD model of the initial detailed design, supplied as computer generated 

illustrations, and/or animated presentations (e-drawings). 
2. An initial design review with you to approve the design in principle. 
3. A detailed CAD model of the developed design, including external and internal 

manufacturing detail, plus colours and graphics, to allow initial costings to be 
prepared and enable you to review the design in detail. The CAD data will be 
supplied to you in the form of Edrawings and/or computer-generated illustrations. 
(Edrawings are a form of 3D pdf file with a viewer built in). 

4. A final design review with you to approve the overall appearance and technical 
layout of the Mac Mini stand. The design will be formally approved at this stage 
with written confirmation from the client. 

 
Costs 

 
 
 
 
 
 
 

 

 
 
 
  

Technical design and development  

Initial CAD modelling of internal parts and critical components  

Initial design review   

Subtotal for initial CAD modelling and initial design review £1,200.00 

Detailed development of external and internal design  

Development of manufacturing details (draft angles, etc)  

Detailed development of finishes, colours, graphics, etc  

Subtotal for detailed technical design £2,400.00 

Total for this stage: £3,600.00 
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Prototype construction and testing 

 
Prototypes are vital design development tools that identify and resolve problems 
that would otherwise affect the final product.  Prototypes fall into two categories – 
development and production. Development prototypes provide an opportunity to 
identify areas that can be improved before the design is finalised. Production 
prototypes enable the design to be validated prior to manufacture and should be 
subjected to rigorous review and testing.  

 
Actions  
The first actions will be to finalise the design data from the previous stage, and then 
prepare CAD data files and drawings to enable the initial development prototype to be 
built. Depending on the nature of the design, this may require rapid prototyping 
services, model making, sheet metal facilities or a combination of all three. We will 
work with suppliers (yours or ones we can recommend) to build the first development 
prototype. This will then be subjected to a detailed design review. Further 
development prototypes may then be required prior to the construction and testing of 
a production prototype which will enable the design to be signed off for manufacture. 
 
Results 
1. The data you need to produce the first development prototype, plus assistance to 

ensure that it is correctly built (All prototype costs to be the responsibility of the 
client). 

2. A detailed review of the first development prototype, working closely with staff 
from the client.  

3. Additional development prototypes as required (see Costs, below). 
4. Modifications to the design data to enable the construction of the production 

prototype, plus assistance to ensure that it is correctly built (All prototype costs to 
be the responsibility of the client). 

5. A final design review with staff from the client to ensure that the design is ready for 
manufacture. 

 
Costs 
The costs shown in this proposal relate to data for the first development prototype; the 
initial design review; modifications to the data to enable the construction of the 
production prototype; and a final design review to sign off the finished design. Design 
fees for any additional development prototype stages will depend on the extent of the 
changes that are required. As with all our costs, these will be agreed with you before 
we charge for them. All prototype costs will be the responsibility of the client. 

 
Prototype & testing   

Finalisation of design data for first development prototype  

Assistance with construction of first development prototype  

Design review of first development prototype  

Subtotal for first prototype data and initial design review £600.00 

Modifications to design data for production prototype  

Assistance with construction of first development prototype  

Final design review   

Subtotal for assistance with production prototype £1200.00 

Total for this stage: £1,800.00 
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Production data and assistance 
 

Once the design is finalised, it is essential to get the data to people who will 
manufacture the Mac Mini stand in the most efficient form, as this stage will dictate 
the quality of the final product. The correct approach will depend on the processes 
chosen, the timescales and the location of the production facilities. Crucible has 
extensive experience of preparing production data and working with suppliers to 
maximise the profitability of new product development projects. 
 
Actions 
The first action will be to decide which data formats are the most appropriate for the 
geometry, process and producers. This data will then be created and sent for 
comments. The most common form of production data is now 3D CAD geometry 
backed up with drawings which show information related to fits and tolerances, critical 
dimensions, surface finishes, colour and graphics.  
 
Once the data and drawings are delivered to the producer(s), Crucible will work with 
them to ensure that the information is correctly interpreted, and any production issues 
addressed. 
 
Results 
1. Data for parts that are intended to be made directly from information supplied by 

Crucible will be delivered as CAD data and drawings showing overall dimensions, fit 
information, tolerances, finishes, etc. Please note that any fully dimensioned 
drawings that are needed will need to be costed separately. 

2. A full list of all data created will be supplied to you, together with copies of the data 
itself. 

3. Assistance with initial production to ensure the product is manufactured correctly 
and to the appropriate quality standards.  

4. A final review with you to make sure that all your requirements have been met. 

 
Costs 

 
Production data and assistance  

Final mods to CAD data  

Preparation of CAD data package  

Specification of colours, graphics, packaging, etc  

Subtotal for data and drawings and graphics, etc: £1,800.00 

Meetings with client and suppliers to assist production  

Final meeting with you to ensure that your requirements have been met  

Subtotal for assistance with production   £1,200.00 

Total for this stage: £3,000.00 

 
 
 

Summary of costs 
 

Market, user and technical issues £1,800.00 

Concept design and selection £3,600.00 

Technical design and development £3,600.00 

Prototype construction & testing £1,800.00 

Production data and assistance £3,000.00 

PROJECT TOTAL: £13,800.00 
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Draft timescale 
 

Assuming the project begins by late February, the following milestones and lead times 
are practical objectives:  

 
Completion of: 
Market, user and technical issues research: First week of March. 
Concept design and selection: Last week of March. 
Technical design and development: Last week of April.  
Prototype construction: Early May. 
 
Given that the required production processes (sheet metal and bought in fasteners, 
etc) do not involve any significant lead times, the above timings will enable production 
parts to be ready for commercial launch at the anticipated Mac exhibition in late 
August, including time for testing, design improvement/modifications, packaging, 
production sampling and approvals. 
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Annex 1: Working with you: Crucible Service Terms 
 
When Crucible Design Ltd (Crucible) provides services to you as a client, these terms will apply. You agree to be legally bound by these terms 
only and no other terms. 
 
Services 
Crucible will create project proposal documents (Proposal) to be attached to these terms containing full and specific details (Specification) 
of the product which is to be designed by Crucible for you (Product), the creative and technical information related to the product, including 
2D illustrations, 2D engineering drawings and 3D CAD data (Data), the stages of the services which are to be carried out by Crucible in relation 
to that Specification, Product and Data (Services) and the fees payable for those Services (Fees). Crucible will provide the Services to you in 
line with the Proposal upon receipt of a purchase order or written instruction. No changes to the Specification or Data will be made unless 
agreed between us in writing, subject to agreement on amendment to the Fees. 
 
Payment 
In return for delivery of each stage of the Services as set out in the Proposal, you will pay Crucible the Fees (plus VAT) for that relevant stage. 
Crucible will also invoice and you will pay reasonable travel expenses at published RAC mileage rates within the UK and at cost for 
international travel. 
All payments will be made by you within 30 days of receipt of Crucible’s valid invoice. If you do not pay any Fees, additional charges or 
expenses validly invoiced within this time limit, all work in progress will be suspended by Crucible until payment is made. 
 
Intellectual Property Rights 
The copyright, design rights, patent and/or trade marks (Intellectual Property Rights) which exist in the Product and Data will be owned by 
Crucible until the Fees, additional charges and expenses all the stages of the Services under these terms have been paid in full by you, after 
which ownership of such Intellectual Property Rights will be transferred to you, subject to the following. 
Crucible may keep samples and photographic records of the Product and Data produced during the Services and once the Product is made 
public by you Crucible is granted permission to use such samples and photographic records for promotional purposes, and Crucible asserts 
its right to be identified as the creator of any the Product and Data. 
 
Limitation of Liability 
Nothing in these terms will limit or exclude Crucible's liability to you for death or injury resulting from Crucible’s negligence. Crucible excludes 
any other liability for loss or damage to you which might result from a breach of these terms by Crucible (i.e. indirect or consequential loss) 
including economic loss, loss of business, loss of data and money paid to other contractors. 
Crucible will use all efforts (i.e. its best endeavours) to ensure that the Product and Data are original and fit for purpose. Crucible provides 
you with the Product and Data without any promise as to their originality, suitability for any purpose outside the scope of the Specification, 
non-infringement of third party Intellectual Property Rights or compliance with laws or standards in force in the country in which the Product 
is intended to be used. You are responsible for testing the Product, ensuring that it is suitable for sale and such legal compliance as is required. 
 
Crucible’s total liability for any breach of these terms will not exceed the Fees paid for the relevant Services under these terms. If a number 
of breaches of these terms by Crucible result in essentially the same loss to you then they will give rise to only one claim. 
 
You agree to notify Crucible of any breach of these terms and allow Crucible a reasonable amount of time for Crucible to remedy the breach, 
and in any event Crucible will not be liable for any breach of these terms unless you serve notice of the breach on Crucible within one year 
of the date of the breach. 
 
Confidentiality 
Both of us agree to keep confidential any information disclosed by the other for a period of three years from the date of termination of this 
agreement, unless such information was already known to the party receiving it when received or such information is already publically 
known or becomes publically known independently (Confidential Information). 
Each party will use all efforts in the circumstances (i.e. its best endeavours) to ensure that any third parties engaged by the relevant party are 
bound to keep confidential all Confidential Information of the other party under the same terms. 
 
Termination 
Either of us may terminate this agreement by sending a written notice to the other if (1) the other breaches these terms and doesn’t correct 
that breach within 14 days of written notice identifying the breach or (2) if the other becomes or begins the process to become bankrupt or 
insolvent. 
On termination or suspension of the Services under these terms, you will pay the Fees, additional charges and expenses relating to all stages 
of the Services and Works completed at the date of such termination or suspension, in accordance with these terms. 
 
Governing Law 
This agreement will be governed by English law and the parties agree to submit to the exclusive jurisdiction of the English Courts. 


