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I have worked in macro photography for many 
years starting to experiment when on a very 
limited budget. In order to reduce costs, I 
studied the principles and practice of 
reversing lenses and used them extensively 
especially when working on a project on 
lichens.     

The principles are quite simple although the 
practise is somewhat trickier but definitely 
worthwhile especially if shooting on a budget. 
Nowadays I use a specialist macro lens from 
Canon but that costs about £1,400. 

 

 
All lenses have their best focusing distances although of course they can be used to focus closer with 
extension tubes. 

Please read the companion article on my website at https://naturesphotos.co.uk/Extension_Tubes/ for 
more information.  

Nowadays we also have specialist macro lenses but these only offer a maximum magnification of 1:1 
unless you are prepared to pay a lot of money for a very specialised one. As explained in the companion 
article above careful use of extension tubes and good lenses somewhat negate the need for specialised 
and expensive macro lenses.  

If, however you want convenience and 
versatility (not having to add accessories) 
these lenses provide the ability to focus from 
infinity to close up and retain the image quality 
throughout; albeit at a cost. It is the case 
however that no current and readily available 
lenses allow you to focus close enough to, e.g. 
photograph skittish insects such as dragonflies 
from a distance.  This is where a telephoto lens 
and extension tubes really excel as explored in 
the article above.  

All lenses, macro or not, when used with an 
increasing number of extension tubes will 
reach a point where, whilst they will focus very close you will not give the best quality image.  

https://naturesphotos.co.uk/Extension_Tubes/
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A quick look at the diagrams I developed below demonstrates the point. The blue rather simplistic lens 
represents the camera lens.   

In the top – conventional photograph – the lens to subject distance is far greater than the lens to 
film/sensor distance. 

In the lower photo as I get very close using extension tubes this is reversed. N.B. This is the case with 
either a conventional or a macro lens.  
 

 
 

You will eventually reach a point where the ratio of these two distances is such that whilst you can 
produce an image, the lens performance suffers somewhat.  

It’s difficult to be specific as to when this is, but I find that with a good conventional lens this is when 
the magnification exceeds 1.5X and with a good macro lens when it exceeds 2.5X. Experimentation is 
required however to establish this for specific lenses but this technique of lens reversal certainly is 
worthwhile. 

 
The diagrams right show how a reversed lens 
– the lower diagram – improves the 
problems of the ratio of subject to lens and 
lens to sensor.  

Principally all lenses are designed such that 
the distance from the front optic to the 
subject is greater than the distance from the 
rear to the sensor.  

When the subject is very close you can 
achieve  this by reversing the lens, you 
achieve just this, albeit the subject is now 
the sensor and the sensor the subject.  
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You clearly need to couple the lens to the camera via the filter thread but this is not a problem as there 
are various manufacturers of so called “reversing rings” where one side fits the lens filter thread and 
the other side the camera mount i.e. the end of the extension tubes.  These can be found for £20 to 
£30 from many sources but you will have of course to obtain a number with different filter thread sizes 
if you which to use more than one lens. The problem however is the electronic coupling camera to lens 
is lost. When I started macro work this was not a problem as the only coupling was mechanical and 
served to stop down the lens and this was easily achieved with either a manual lens or a small extension 
tube on the camera mount end of the lens.  

With modern electronic lenses 
there are solutions which involve 
stopping down the lens then 
removing it from the camera 
with the camera switch on and 
reversing it. This is however 
fiddly and can easily be solved 
with a dedicated lens reversing 
setup when a simple cable 
connects the camera to the now 
reversed lens. Until recently 
these were only available from a 
company called NovoFlex (right) 
and were very expensive at £400 
plus.  

 

 

 

Thankfully there is now an alternative supplier, Meike, who have developed a solution available on 
Amazon for about £50. Another benefit is that this also includes adaptors for various filter ring sizes 
thus negates multiple purchases. 

Model number for the Meike part is MK-C-UP.  

The Meike solution has another 
benefit in that the adaptor fitted 
to the reversed end has a filter 
thread on the end attached to 
the reversed lens mount – 
labelled A in the diagram below. 
I can thus screw an old filter on 
there to protect the exposed 
lens elements.  

 

 

 

  

A 
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There is an alternative approach used by some macro photographers namely coupling of two separate 
lenses, one reversed. This can lead to higher magnifications still.  

With some experimentation this can yield excellent results and in addition, using a setup like this 
together with extension tubes can, with a deal of experimentation, lead to very high magnifications 
indeed. This approach is commonly known as macro stacking (not to be confused with focus stacking) 
or coupling lenses and can achieve magnifications such as 4 to 1 or greater.  

As with the discussions on simple lens reversal above the better the quality of the lenses the better the 
result, in addition using a dedicated macro lens for the primary lens yields even higher magnifications 
and quality. The diagram below shows a 180 mm professional macro lens used as the primary coupled 
to a 50 mm secondary lens.  

The coupling is simply achieved using a coupling ring which has appropriately sized ‘male’ filter threads 
on both sides. There are a number of suppliers of these available on the internet and of course the size 
of thread needs to match the lenses you’re using. In same way as with reversed lenses you have course 
lose the electronic connection unless you use an adapter as discussed above. Again, the one from 
Meike is the best cost-effective solution. 
 

 
This is again an area where experimentation is required to get the best results and this takes time and 
effort. It has to be said thought it does however provide quite a bulky arrangement. Unless you are 
prepared to spend large sums of money on, for example the Canon dedicated 5 to 1 macro lens, it is 
often a case of experimenting and learning what works best for you and your camera setup. It is very 
cost-effective to experiment you simply by a coupling ring with appropriate filter threads for around 
£20 and use your existing lenses. 

Calculating the magnification you will achieve is simple - you divide the main lens focal length by the 
reverse lens focal length. In other words, a 50 mm lens reversed onto a 100 millimetre primary lens 
would give you a magnification of 2 to 1. The setup in the diagram above with a 180 mm macro primary 
lens and a 50 mm secondary lens gives you magnification of 3 to 1.  

I have used this arrangement with 180 mm primary lens and a 28 mm secondary lens achieving 
magnifications of over 7 to 1. 
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A question I am often asked is which gives the better image quality: macro stacked lenses or a single 
reverse lens on extension tubes.  

After a great deal of experimentation, I would say a stacked pair although you do need to observe some 
guidelines.  

Whilst a single reversed lens works very well my experience has shown that the image not can go soft 
in the corners although in the centre there is not a noticeable difference. When shooting slides this 
was key but with digital you can crop this and of course and achieve even higher magnification at the 
same time.  

Whilst more complex and cumbersome it is definitely the case that, for a given magnification, coupled 
lenses also have a lower effective aperture than lenses on extension. The difference is significant at 
very low magnification but not as great at magnifications of greater than 3 to 1.  

I learnt very early on however that managing the 
apertures of the two lenses carefully is key. I 
worked with an entomologist at Oxford University 
studying solitary bees and he taught me you 
achieved a much higher quality image quality by 
stopping down the front lens (the reversed one) 
and leaving the other one wide open.  

I found that the best f-stop was determined by 
experiment which again makes this very much 
more time-consuming approach. As already 
discussed however when is started out in macro on 
a limited budget and this was all I could afford.  

I used to shoot black and white negatives, develop 
them myself to cut down on shooting cost. Digital 
of course changes all of that. My experiments 
found that too wide open and the image will go soft 
from aberrations, too small and it went soft from diffraction. There was a definite ‘sweet spot’ which 
is a compromise between the two.  

It was explained to me once that if I managed the aperture on the primary lens alone you would see 
more optical aberrations because it's far away from the ‘optical centre’ of the combined lenses. The 
centre of the combined lens is for all intents and purposes physically the centre of the reversed lens.  

  

You do get some vignetting from stacking lenses and the level depends much on the ratio of focal 
lengths. With film of course, this was a problem but not with digital where you can crop. Someone told 
me that extension tubes or indeed bellows could help avoid vignetting which was true although you 
were of course adding magnification too which didn’t help. I found it far better to ensure that the 
reversed lens was focuses at infinity.  

Zoom lenses of quality were not available when I started so I didn’t use them but more recently I have 
tried the primary as a zoom and found that produces more vignetting. This can also happen when you 
use macro lenses as the primary although I didn’t see this too often.   
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