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Stackable: the key to faster and more accurate 3D printing 

Introduction 
Think of 3D printing, and for any design engineer, production manager or technologist 
the ability to rapid prototype or make bespoke parts in-house makes sense. You design in 
CAD and then, with a touch of a button, the designs are sent over to your 3D printer. 
Before you know it, a three-dimensional product is in your hand. 
 
Surely there can be no better way to test, develop and realise your designs, or quickly 
make that bespoke part required to keep the business running. A 3D printer enables you 
to make your products rapidly, and if one machine alone can turbocharge the design 
process, think about what several all running in parallel could do!  
 
A multiple 3D printer set-up, or stack, will improve the effectiveness of the design process 
and ultimately open-up all kinds of creativity for design engineers while remaining cost-
effective. But what is a stack? Quite simply, it is a collection of two or more smaller 3D 
printers networked together to increase speed and productivity. 
 

 
 
Imagine being able to realise your designs on a multi-machine 3D printer stack, quickly 
and without having to wait in a queue of engineers around a solitary 3D printer or send 
the job off to another specialist 3D printer company and wait for days for the results. This 
can be slow and frustrating, making the design process stop-start. It is also limiting, as we 
all know that a real design process does not involve one or two iterations: it can involve 



hundreds. One printer in-house makes sense, but a stackable system with multiple 3D 
printers working at the same time can only increase creativity, productivity and efficiency. 
And of course, anything that speeds up the workflow and reduces the design time will 
ultimately save money. 
 
How many times do you have multiple solutions to a knotty design problem? Wouldn’t it 
be easier to just print them all and perhaps share your ideas with the team, or your boss? 
Sometimes understanding or explaining the effectiveness of a solution is so much easier 
with tangible object in your hand. 
 
Then there’s the convenience: a printer stack can fit on your desk with a far smaller 
footprint than a large printer, so you can design, print and test different ideas all from 
your workstation. You’ll have the ability to print a physical realisation of your product or 
idea to test concepts far faster than with traditional rapid prototyping or any other 
manufacturing processes.  
 
There are plenty of things to consider when buying 3D printers for your company, such as 
how many you should buy, the type, the cost, where to put them, whether someone will 
need to be trained, and what size and level of technology you should choose. 
 
When you send your product designs to a professional prototype agency it may take 
time, but at least you know they’re in qualified hands, and the quality and accuracy will 
be spot on. You don’t need to worry about the technical aspects, just the cost and time of 
getting the prototype finished.  
 
When you take on that prototyping or bespoke manufacturing process yourself with a 3D 
printer or printers, you need to know that they are going to work. In other words, you 
don’t want the time saved on the design process to be spent on getting the printers to 
work. They have to be simple to use and reliable. You don’t want a machine designed for 
a hobbyist, you need a professional quality machine with responsive support and 
backup. This is doubly so when you are using multiple printers.  
 
Thinking along these lines, you know that a 3D printer really does make sense. It will 
enable you to see your product evolve through the design process, so you can make 
changes to the design as you see the physical form of the 3D print, with no waiting for 
prototypes or your parts to arrive through the post. 3D printing, like sending your 
products off for rapid prototyping, takes time – but with stackable 3D printing, that time 
is vastly reduced, and you take complete control.  
 
This white paper will explore these and other common issues and try to answer the 
frequently asked questions that surround the subject of 3D printing and stacking them in 
the workplace.  



3D printing: common barriers and challenges: 

Cost 
One of the biggest worries for any company investing in new technology is the cost: will 
the outlay for the new equipment be worth it when it comes to productivity? Yet sending 
off a model for rapid prototyping costs money, and sending off several models costs a 
great deal of money – more than the cost of just one or two small 3D printers.  
 
Indeed, a single 3D printer with the vast selection of materials now available will enable 
you to print your prototypes in-house for very little cost, which is why using more than 
one printer is something to consider. Two printers and the accompanying costs may 
seem like a big investment, but when you consider that the latest version of the 3D CAD 
software Creo 6.0 starts at £2090 a year, £1200 per printer doesn’t seem bad.  

Choice of 3D printer technologies and materials 
There are several 3D printer technologies around, but fused filament fabrication (FFF) 
printers are by far the most popular. FFF offers the best balance of price, available 
materials and quality, as well as being by far the easiest to stack. If you think of the printer 
as part of the design process, being able to design and print at your desk makes sense – 
you can test your ideas as you go, and see what works and what doesn’t.  
 
Today’s filament choices for FFF printers are vast, with many materials used in 
commercially produced products also available for 3D printers, such as ABS and Nylon. 
This means you can get a real feel for not only the function of a part but also the 
aesthetics.  
 
When it comes to materials, one advantage of using multiple 3D printers is greater 
flexibility. You can have one printer primed and ready with PETG for prototyping and PVA 
support material, while the other contains PETG CarbonFill alongside a Polymaker 
PolyFlex to create a partially flexible part. Utilising multiple stacked printers will also 
enable you to produce small production runs with far greater speed and accuracy than 
just using one printer. 

Speed 
Although 3D printing is faster than sending your models off for rapid prototyping, the 
process is still relatively slow, with each print taking a few hours (depending on its size 
and complexity). However, testing ideas at speed can be greatly enhanced by using a 
stacked system, with several printers on a network working at once and printing different 
parts, design solutions, or small bespoke product runs at the same time.  
 
Rather than waiting for one idea to print before the next is uploaded, you can upload to 
two stacked printers and print side by side, evaluate the models and select the one that 



works best. This process of using two stacked printers will halve the print time and save 
the designer time as they won’t need to wait as long to see their designs realised.  
 
If you have a print that is too large for the print platform you can divide and print the 
separate parts individually. Need to print multiple parts then split them across the 
multiple stacked printers? On a large printer there’s a tendency to fill the print platform 
with models, but if one print fails you’ll need to start the entire print from scratch: a huge 
waste of time, and frustrating. If you print one model at a time, you must also wait for 
each print to finish before starting the next. With a stacked system, if the parts are split 
across multiple printers and a print fails, you only need to restart the print from the failed 
printer. A stacked system ultimately provides a faster reliable print solution. 

Reliability 
While 3D printing has come a long way in a short time, no one who is familiar with 3D 
printing could say that they have a 100% success rate. This is another important reason 
why some companies are still reluctant to invest in the technology. Using a stackable 
system, however, has major advantages over larger printers when it comes to reliability. It 
may sound obvious, but one printer will give you only one opportunity to get a print right 
at the first attempt. But, if you print the same design across two machines you’ll double 
your chances of success. Similarly, if you have different components to print and one 
fails, then you only need to restart the printer that failed without having to interrupt the 
whole process. An easy way to reduce downtime.   
 



 

Support 
When it comes to reliability, support is another key consideration. If you cannot count on 
a responsive customer support service, a 3D printer may be of little use, which is why 
some companies still have doubts about this technology.  
 
If you want to use stacked 3D printers to their full potential, customer support can really 
make a difference. Services such as extended warranty and 24-hour machine 
replacement mean that, even if a printer fail, it can get fixed or replaced quickly enough 
to avoid costly downtime. Meanwhile, the other printers will continue at speed.   



Stackable 3D printing: what it is and how it works 
Having a desktop-sized 3D printer 
will help you to realise your designs 
quickly, as it integrates with your 
workflow and enables you to print 
and test ideas and tweak designs as 
you go. While there are many 3D 
printers of varying sizes on the 
market, most models that we want 
to print, as a whole or in their 
component parts, have a footprint 
smaller than the size of an A5 piece 
of paper. This means that while 
there are many printers with large 
print platforms out there, all that 
space often goes unused. Not only 
that, but the size of these printers 
means a dedicated desk or room is 
needed to store them.  
  
Individual 3D printers can easily be 
used side by side, but a true 
stackable system enables multiple 
printers to be operated together, 
either through one machine or on a 
network.  
 
CEL Robox utilises its Mote control 
box to connect multiple printers 
together in a fast, easy-to-
understand way that can be 
controlled through AutoMaker 
software. Models can be sent 
individually to the printers or as a 
whole to the print network for 
increased speed and productivity. 
 



 
 
Any 3D printer can be stacked with a bit of technical know-how, but the design of the 
printer itself has a lot to do with the ease of stacking. Again, CEL produces two stack 
products, essentially furniture that can be used with its printer systems. The Robox 
Stacker enables printers to be stacked one on top of the other and is ideal for desktop 
use, while the Robox Tree is a more conventional shelf system and is free-standing.  
 
These simple products offer a neat way of stacking the 3D printers, and once they are in 
place, Robox Mote is used to link each of the machines to the network. This out-of-the-
box solution is cost-effective and enables you to make the most of the productivity that 
can be offered by a stacked system.  
 
When it comes to 3D printers the design of the printer has a lot to do with the potential 
stackability. You need to look for easy access to the print platform, generally a contained 
design that doesn’t have parts of the printer system sticking out at the top or the sides. 

https://www.cel-uk.com/shop/robox-stacker/
https://www.cel-uk.com/shop/robox-stacker/
https://www.cel-uk.com/shop/robox-tree/
https://www.cel-uk.com/shop/mote-touchscreen-control-and-network-access-point-for-robox/


The correct positioning of the reels of filament is also essential; you can’t have them 
stashed around the back of the machine, as they’ll be inaccessible, so a side-mounted 
system is best.  
 
You then need to work out the best way to connect the printers into a network, and that’s 
where the technical know-how really comes in. Once you have a system of stacked 
printers in place you can start to utilise them as a fast and effective way to test and 
develop ideas.  
 



Why and how to use stackable 3D printers in rapid prototyping 
Swapping traditional rapid prototyping for 3D printing will save you time and money, and 
using a stacked 3D printing system will further enhance those savings.  
 
First and foremost, having multiple printers enables you to print faster and smarter. If 
you’re working on a design you can set off a print and continue with the design process, 
with no waiting around for the prototype to return. If, part-way through the print, you’ve 
already made your next design breakthrough, you can stop the printer, remove the 
partially printed model and start again with the new design. Plus the filament is cheap, so 
there’s little financial cost to you once you’ve purchased the printer.  
 
The fact that you can work on the design as your ideas are printing means that there is no 
hold-up in the design process. If, however, you’d sent the design to a rapid prototyper 
then there would already have been a substantial financial as well as time cost between 
design changes. Having a compact 3D printer makes sense, placed on your desk where it 
can become part of your design toolset and process.  
 
Then there’s the movement of the print head from one component to another. In the 
Robox Dual system, a needle is used to stop the flow of material between prints; even 
though this is faster than a retraction system it still takes time to move from one point to 
another. Reducing the number of separate prints on a print platform will vastly improve 
the print times; there will be less stoppage time as the machine head moves from one 
print to another.  
 

 
 
One challenge with smaller 3D printers used in stacked systems is larger prints. How can 
you print a model that is larger than the print area? Using applications such as Windows 
Builder enables you to divide the larger model into print-sized pieces and then print each 
part individually in the stack. Large prints often fail after hours of printing, but by dividing 

https://www.cel-uk.com/shop/roboxdual/


and sending to the stack you reduce the risk of a completely failed print. If part of the 
larger print fails, you can just restart that one part rather than the whole thing.  
 
Once complete, each part can then be stuck together as a whole. This means that 
whether you’re replicating the same part or printing many there’s far less likelihood of 
print failures and delays.  

Why and how to use stackable 3D printers in additive manufacturing 
3D printers present clear advantages when it comes to manufacturing, especially in low-
volume production of bespoke parts such as jigs and fixtures. Quite simply, investing in 
the technology means avoiding costly and time-consuming tooling and producing all the 
parts you need in situ without having to rely on a supplier. A stackable system just adds 
up.  
 
Using multiple printers does add cost, but in a business environment, it makes sense. 
Would you store all your business data on one machine? 3D printers in the workspace are 
relatively new, but these machines should be thought of in the same way as any other 
tool that you use. If you’re relying on them as a major part of your income, then why just 
have one? You surely don’t have one pen for the entire company? 
 
Using 3D printers in a stacked system enables anyone on the network to connect and 
print. If you select one large printer with a large print bed you may be able to print a large-
scale project, but you can only print that one object. Anyone else who wants to print has 
to wait. Using a stackable system with multiple smaller printers first of all takes up far less 
space than a large printer, and second, there’s no queue to wait for the large printer to 
finish printing.  
 
If you do need to create a large print, divide up the model into printable parts and divide 
the print across the printers. If part of the print fails, then just reprint that section.  
 
Using stackable 3D printers doesn’t just enhance and speed up the workflow when it 
comes to printing single and divided models; it also enables different designers to print 
with different materials. On most printers when specialist materials are used the print 
head of the printer needs to be changed. This is due to the abrasive nature of many 
filaments such as PETG CarbonFill. The strength of this material means that a specialist 
ruby nozzle is needed, and this is swapped for the standard style head.  
 
Each system is different in the way that heads and nozzles are swapped; in the case of the 
CEL Robox Dual it’s simply a case of disengaging the modular Robox Dual Material head 
and clipping in the Robox SingleX head with 0.6mm Olsson Ruby Nozzle print head in its 
place. Once clipped in and powered up the head is automatically recognised; load the 
material and you’re ready to go. The printer with the specialist head can sit alongside the 
other printers in the stacked system ready for use whenever needed.  



 
Stackable printers open up possibilities for the design process and adapt to the type of 
work and processes you employ in your company. If 3D printing is an integral part of your 
company’s structure and output, then a stackable system is an essential tool.  

Conclusions 
The place of 3D printers in the workplace, especially for prototyping, is invaluable. They 
enable you to see a 3D realisation of the product you’re designing at any stage of the 
process. If a design isn’t working, you then have the ability to tweak it as you go without 
waiting for traditional prototypes.  
 
While one printer is adequate for home users, utilising a stackable system in the 
workplace where multiple parts can be printed at once makes sense in terms of both cost 
and speed.  
 
Stackable printers work for individual designers, enabling them to test out elements of 
the design as they go and see if concepts and ideas are worth further development. In 
busy design production studios, having a series of networked 3D printers will give 
multiple designers and engineers access to rapid prototyping in a way that hasn’t 
previously been possible.  
 
An out-of-the-box solution that utilises a compact 3D printer design small enough to find 
a space on your desktop or that can neatly be stacked with multiple others keeps things 
tidy and simple.  
 
Working with connected printers through one computer system or a network saves time 
when compared with multiple individual systems; everything can be controlled from a 
single environment.  
 
While one 3D printer will enable you to grasp the concept and evolution of the design, 
using a stacked multi-printer system will greatly enhance your options. From fast and 
rapid prototyping to creating bespoke parts for clients on a small production line, a 
stacked 3D printer system has great advantages.  
 
If you’re looking for a way to improve the design process and enhance design ideas, 
check out the possibilities that are open to you with a stacked 3D printer system. 
 
To learn more about stackable 3D printing read our latest blog here. 

https://www.cel-uk.com/you-dont-need-a-big-3d-printer-to-think-big/
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Chris Elsworthy is CEL MD and Lead Mechanical Engineer.  
Chris is passionate about engineering and creates efficient and innovative designs at 
every opportunity. He is happiest when surrounded by objects with function and purpose 
and often says “you don’t really own it until you have taken it apart.” 
 

About CEL 
CEL is a rapidly-growing manufacturer of 3D printers established in 2012. It enables 
businesses across rapid prototyping and additive manufacturing to think big no matter 
how small they are. CEL’s innovative and agile yet cost effective and easy-to-use 3D 
printing technology, combined with its responsive customer service, helps designers and 
engineers unleash their creativity and productivity whether they are 3D-printing pros or 
beginners.  
 
The company’s first 3D printer innovated with features that refined additive 
manufacturing technology to make it accessible to everyone. Their innovations include a 
unique dual extrusion system, SmartReels, Module HeadLock and AutoMaker software, 
with many features that are now being adopted by other mainstream 3D printers. 
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