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Preface



I left school at the age of sixteen and, like so many youngsters in the 1970s, had no idea what I was going to do next.


I joined the family plastering business, where I was able to work with my uncle, my brother-in-law, my brother and, most importantly of all, my father.


My father had started the business just after the Second World War in 1948, when he joined two plasterers in Peterborough whom we know only as Jack and Jock. He became their assistant and began to learn his craft.


After a few months of working with my father, I realised that I enjoyed the work we were doing and wanted to make a career out of it. Consequently, I enrolled on an apprenticeship at Norwich City College, where under the guidance of a brilliant plasterer and tutor named John Ford I gained valuable experience. Along with my father, John is still a great influence on me to this day.


I took over the family business seven years later and shifted the direction of our work to the area of historic buildings, which had always been of interest to me from an early age.


Traditional plastering in the UK at that time was a relatively small industry and it was difficult to find enough work to keep us busy. However, following the destruction by fire of two major buildings, Uppark and Windsor Castle, the industry grew enormously and, through television, radio and articles in the newspapers, the public understanding of the need to use traditional lime plastering in historic buildings has grown.


In this book, you will find clear and simple instructions based on my own lifetime of experience on how to carry out basic lime plastering, including what tools to use and which materials. This should enable anyone with a basic understanding of plastering to carry out simple lime plaster repairs using the correct materials and methods, therefore reducing the amount of poor and inappropriate work that we so often see on our beloved historic buildings.


Throughout the book I will refer to mixes for various applications; these will be explained in a ‘Table of Mixes’, which will include a recipe for each mix so that you might easily recreate the required mix for the task at hand.


There are also chapters on various decorative elements of plasterwork that we see in and on the outside of historic buildings. These will range from simple hand-made in situ mouldings such as pargeting to elaborate cast, ornamental-enriched mouldings. Additionally, there are chapters on scagliola and sgraffito, which when explained in simple terms are not so difficult to achieve.


I do hope that this book will enable lots of people to pick up some simple tools and start creating beautiful plasterwork.


Philip Gaches, 2025




Chapter 1


A BRIEF HISTORY OF BRITISH PLASTERWORK


W orking in the heritage-plastering sector is a complex affair, often involving philosophical dilemmas concerning the approach to projects, careful selection of materials, methods and even the type of tools to be used.


I believe that in order to create an authentic finish to our projects, it is important to carry out the work in the same way as the original work was done – even down to the hand making of tools in timber to replicate those that would have originally been used. By so doing, the new work should look and behave just like the original, ageing gently and with the ability to flex and change with time.


Before all of this even starts, we go through a rigorous process of research for each project to establish the working practices employed at the time of the original construction. This will also include material analysis of any surviving examples of mortar or plaster found on the site.


With some fairly simple analytical techniques, we are able to understand the types and quantities of binders and aggregates used and even the amount and type of hair.


Plasterwork has gone through three huge technical changes since the fifteenth century, which have been driven largely by fashion. In order to better understand these changes we describe the history of plasterwork in England in three periods, these being: Early English, 1500–1700; Georgian, 1700–1850; and Fibrous, 1850–today. These dates are not rigid and are dependent on where in the country the plasterwork is found. For example, in London the new fashions caught on much earlier than in, say, Lincolnshire.
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New Elizabethan ceiling, 2020.








This is a simplified way to understand the history of plasterwork in technical terms only as these are the three periods during which distinctly different methods and materials were used to create plaster finishes.


The word ‘craft’, which was in my mind when I started this book, is described in the Oxford dictionary as ‘an activity involving a special skill at making things with your hands’. When we look at our three periods of plasterwork above and consider craft, what we see is a gradual erosion of the level of craft used throughout each period.


To create an Early-English plaster ceiling, the craftsmen would hand-carve timber moulds to be used and then form the ceiling freehand, perhaps using shaped boards to enable the relatively precise laying out of the pattern to be formed. The amount of hair used in the plaster was huge, so as to stabilise a plaster rich in lime and containing usually fine and dirty aggregates, which were often simply stone or chalk.
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New enriched Jacobean style rib work, 2019.








Decorative elements might sometimes be modelled in situ by hand or if viable a repeat element could be pressed into the timber moulds before being pressed into place on the ceiling and hand-finished whilst still wet.
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A new Georgian ceiling being ran in situ and enriched, 2019.








The whole ceiling would present as a beautiful, soft and slightly irregularly finished piece and it is this that we love about this period of plasterwork. Quite simply, this represents the level of craft employed in its construction: every piece of the process was shaped by hand.


After 1700, the fashion changed to those designs of Andrea Palladio and his contemporaries, which required a more precise and rigid approach to plastering than that employed during the Early English period.


To facilitate this shift in technique and style, materials and methods had to be changed. The amount of hair in the mortar was greatly reduced in order to facilitate the use of timber straight edges, which were used to flatten the plaster to a level not considered desirable in the Early English period.


This reduction in the amount of hair left the mortar unstable, so to correct that, more sand was used in the mix, making it coarser and more stable but also looser, which lent itself to the use of the straight edges.
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The completed ceiling at Abethorpe Place.
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The Drapers’ Hall Guildhall ceiling from 1900, all suspended from plaster and hessian wads as in the right-hand image. Now conserved with a modern suspension system.








Onto these very flat surfaces were formed cornices and other mouldings, made straight with the use of timber guides.


Gypsum was used to cast ornaments into various moulds, which were left to harden before removal from the mould, creating a regimented, precise cast ornament, which was then glued into place.


The level of craft employed was reduced, with a heavier reliance on timber guides and rules; hard-cast ornaments were reproduced, each exactly the same as the last.


Mention should be made of the employment of the stuccatori from the area of Ticcini in northern Italy and southern Switzerland. Incredible plastering skills were employed during this period by some of the masters of this art such as Bagutti, Artari and the La Francini brothers over in Ireland (see The Making of Magnificence by C. Casey), as well as home-grown plasterers whose work goes some way to balance out this loss of hand craft at this time.


In the middle of the nineteenth century, plasterwork changed dramatically once more with the invention of a completely new technique called ‘fibrous plaster’, or colloquially, ‘rag and stick’.


There are many elements of fibrous plaster that recommend it for use today:




• It can be made in advance of a project to dry before being fixed, reducing the timescale for decorating it.


• It is lightweight and very precise.


• The cost of projects can be greatly reduced through its use.


• Any hand-craft work such as the modelling of ornaments is only done once as a model from which to make moulds.


• The creation of fibrous plaster relies heavily on the use of pre-made moulds in rubber or silicone, which can be used many times over to create exact replicas of mouldings that are straight and regular.


• The speed of the creation of plaster ceilings is reduced, as it is simply screwed or glued into place and jointed with all of the ornament already in place.





These are all remarkable and necessary advancements in the creation of plasterwork. However, in this move to speed up and reduce the cost of plasterwork, we have also reduced the amount of craft employed by making it into a factory process. No one can doubt the beauty of a well-made fibrous ceiling, but in that reduction of the craft element we have lost the hand-made nature of plasterwork – the beauty of imprecision, its perfect imperfection.


There are plenty of surviving examples of each of the traditional plastering techniques here in the UK and the care of these works of art is entrusted to us, the masters of this ancient art of ours.
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This is in situ moulding by the author in the Elizabethan style.
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Here is a new Elizabethan-style ceiling by the author.








We have a responsibility to ensure that when we repair work from any of these periods we do so with real authenticity, as by doing so we keep alive the knowledge of those skills, which are so easily lost.




Chapter 2


TOOLS AND EQUIPMENT


I n this chapter I will discuss and explain the basic set of tools required for simple, plain lime plastering. The first set of tools to always consider are your hands and eyes; the protection and care of these should always be your primary consideration.





Personal Protective Equipment


Lime is a highly caustic material and exposure to your skin and eyes can be very damaging. Wearing gloves is one way of protecting your hands, but I have found over the years that by simply being careful and not getting the lime onto your hands in the first place is a good enough form of protection. If you do get the lime on your hands, then wiping it off quickly with a dry cloth will normally suffice to keep your hands safe. When it is dry, lime becomes inert and no longer burns, so by keeping your hands dry this will stop the lime from harming your skin.


Your eyes are a different matter: lime coming into contact with your eyeball will immediately damage your eye. If the damage is not treated it will continue to affect your eyesight and can potentially lead to blindness. Therefore, the wearing of eye protection is essential whenever you are working with lime.


Basically, if you should come into contact with lime without controls in place, you must seek the relevant medical care required immediately.


Inhalation of lime dust can be very harmful to the lungs and respiratory system and so a suitable breathing apparatus should be used when working with this substance.





Tools


In this chapter, only basic plastering tools are covered. The more specialist tools to be used in the later decorative chapters are dealt with therein, as they are very specific to each decorative element.


You can see in the image overleaf that I have compiled a group of tools that together will enable you to carry out basic lime plastering, including the mixing and preparation of the mortars and plasters.


You will see that the tools required are the same as those required for any plastering job, be it contemporary or traditional.


All relevant tools are listed overleaf with a description of each and various alternatives, which you might find useful when preparing your tools. I have numbered the tools in the image and given each a reference number, so as to be able to reference them to the list and description below.


Several of the tools can be made from timber with rudimentary carpentry skills. This will not only save you having to spend money buying tools, but the range of tools that are available in the shops is limited and will not always suit your requirements. By making some of the tools yourself, you will make tools that will be specifically designed for your project to suit you.
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Basic tools required for lime plastering.










1. Trowels. In the accompanying image there are several trowels, each a different shape and size and each of which will enable the user to work in different-sized spaces. Some of the trowels may be used for mixing or moving mortar, such as a gauging trowel or bucket trowel, and some for actual plastering. I have found that a wide range of various-shaped trowels is very useful. Trying to carry out a small repair with a huge trowel is rather like trying to plaster a huge wall with a tiny trowel – that is, very difficult. So by using a trowel of appropriate size and shape, the work becomes easier to do.


2. Hawk. In the image is a hand board or plasterer’s ‘hawk’ – so-called because of the way it sits in your hand, rather like a bird of prey. The hawk is used to take mortar from the spot board before taking it from the hawk with a trowel and applying it to wall or ceiling.


3. Buckets. These are essential and good buckets are even more essential. I use rubber buckets, which last a lifetime and are therefore much better value for money than the cheaper plastic buckets. They must always be kept clean and ready for their next use, which might be water or for the movement and mixing of mortar. Good rubber buckets like those illustrated are usually available in equestrian stores.


4. Spades or shovels. These are essential pieces of kit when mixing or moving any plasters or mortars and must always be kept clean.


5. Feather edges, straight edges or rules. These are necessary in order to achieve a straight and flat surface on the wall or ceiling.


6. Lath scratcher. In the accompanying image a lath scratcher is shown. As you can see from the image, this is one I made myself from three small pieces of leftover lath. They are fixed together at one end with spaces between them in order to spread the scratch pattern to our desired width. The ends have been sharpened to a point in order to create a nice, sharp scratch into our wet mortar.


7. Hammers and chisels or bolsters. These will be required either to prepare surfaces for plastering or to remove plaster before carrying out repairs.


8. Floats. Again, available in various sizes and shapes, these will be very useful and can be made from pieces of timber very simply to suit your precise requirements.


9. Devil float. One specific float to note is called a ‘devil float’, owing to the driving through of some nails which protrude onto the face and when rubbed over the wet plaster create a fine scratch in to the surface.


10. Brushes. Used either for cleaning or wetting surfaces down, brushes of various sizes will be very useful for carrying out any plasterwork.





Other useful items include baths and large tubs, which can be handy for those plasters that can be mixed using a whisk type of mixer. They can also be used for the storage of lime plaster. A broom and dustpan and brush are essential, as the floor must be swept clean and protected prior to any plastering, and also following plastering.
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Types of feather edges or rules that will help to make lime plaster straight and flat.
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Close up of a devil float.
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A devil float from below, showing projecting nails.










Chapter 3


LIME PLASTERING


I n this chapter we will examine what lime plaster is and why we use it – two very important questions to consider before starting any plastering in historic buildings.





So What is Lime?


In terms of building limes, this is a material made from any naturally occurring source high in calcium carbonate, such as limestone, chalk or even seashells.


As you will see in the accompanying diagram, ‘The Lime Cycle’, the material once quarried is placed into a kiln and heated to approximately 950°C. During this burning, a process takes place by which the carbon dioxide is driven out of the lime and into the atmosphere. Following this, the material becomes known as quicklime; now if it is introduced to water, another chemical reaction will take place and the lime will become a paste known as calcium hydroxide. This paste-like material will now need to be stored for a minimum of three months to become a thick, glutinous putty.
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The Lime Cycle. (Reproduced with the kind permission of the Building Limes Forum and Rosemary Mann.)








This non-hydraulic putty will only have the ability to set once it is exposed to the air, as it is only able to set once it has reabsorbed the carbon dioxide that was driven off during the burning process, thus returning to its original state as calcium carbonate. This process is called carbonation.


If a source material of calcium carbonate contains impurities such as clay, then this material when burnt in a kiln will become a hydraulic lime. The definition of a hydraulic lime is one that has the ability to set hard, even in wet conditions. This hydraulic lime will be burnt in a kiln as before and then ground to a dry powder ready for use.


There are three categories of hydraulic lime, depending on the amount of impurities in the source material. These are termed: feeble or NHL 2; moderate NHL 3.5; and eminently hydraulic NHL 5.


For standard plastering purposes, we would never use anything stronger than an NHL 2. The NHL 3.5 we might use in an exposed position – perhaps a chimney or in a coastal setting – and we reserve the NHL 5 for concreting floors.


There is a third lime that is available to us and readily available at most builders’ merchants; this is called hydrated lime and must not be confused with hydraulic lime. This lime is generally not considered suitable for lime plastering; however, if it is the only lime that is available to you it can be used with care. It is usually found in the form of a white powder in paper sacks and should be soaked for at least 24 hours in water before use. It will produce a weak plaster that is only suitable if nothing else is available.


Lime plaster, put very simply, is a combination of a lime binder with an aggregate. There are various types of lime available to us and of course many types of aggregate.


We may or may not also choose to reinforce our lime plaster with a fibrous material such as animal hair, natural grass such as sisal or hay, or even a man-made fibre such as nylon.


In the accompanying image of ‘The limescale’, you will see that we have a range of lime binders available to us and each one of these will be relevant for use in various circumstances.


On the limescale we can see the limes vary in strength and porosity; therefore, some limes will be more suitable in harsh exposed environments than others, but qualities such as hardness and strength come at a price and can be less porous and therefore more susceptible to damage by moisture and salts.


As a simple guide I like to think: soft lime for a soft building – that is, a timber building or earth building; hard lime for a hard building – that is, a masonry building. However, in reality it is more complicated than that of course, and the careful selection of materials will often determine the success or failure of a project. Therefore, it is crucial that we select materials carefully for each project.





Why Do We Use Lime?


Very simply, the reason we use lime is as a protective coating on our historic buildings – it could even be described as a sacrificial material.


By this I mean that if the lime plaster or mortar were to fail after a few years because of the movement of moisture or the damage caused by salt within the masonry, that is not the end of the world, because in doing so that lime plaster has protected the masonry core of the building from further damage and it is certainly a lot easier to replace the plastering than to replace the wall. If the wall had been plastered with cement, the cement might have stayed in place for 30 years or more, but in doing so it would almost certainly cause large amounts of damage to the wall behind, meaning that in time the wall would need to be rebuilt.




[image: image]




The limescale.








If cement is put onto a timber-framed building, then the consequences can be a catastrophic failure of the structure, as the cement does not allow moisture to breathe through it. Instead, cement holds moisture in, and the moisture levels are increased to a level where serious decay can and does begin.


When we see evidence of beetle attack in timber-framed houses, it is normally the result of increased moisture levels within the timber frame, as beetles do not like dry timber. However, had that timber been plastered with cement, the beetles would not have attacked it in the first place.


So, owing to the porous nature of lime plaster, in mortars they enable the structure of the buildings to which they are applied to breathe, thus keeping the core structure of the building healthy. In the same way, they also help to keep human and animal inhabitants healthy by allowing moisture to move through the walls, out of the house and into the atmosphere, thus alleviating the problems that we see in so many historic buildings caused by cement and other non-breathable coatings. Quite simply, historic buildings must be allowed to breathe, and the use of lime and earth in that equation is crucial.
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Lime, sand and hair is all you need.








When one is deciding which mortars to use for the repair of historic buildings, one only has to look at the original materials that were used when the building was first constructed. It is then important to follow that equation of lime or earth mortar for the construction, lime or earth mortar for the plastering, and lime for the lime wash decoration.





Types of Lime


Lime can be broken down into two specific types, these being hydraulic and non-hydraulic. Hydraulic lime is commercially available at most builders’ merchants and is sold in paper sacks, rather like cement; this means that it is easily and readily available when required and is therefore sadly often used when a non-hydraulic lime would have been more suitable.


Many contractors are familiar and comfortable with using hydraulic lime; however, they tend to be less comfortable with non-hydraulic lime, which is usually sold as a wet paste by the bucket or by the one-ton bulk bag.


Non-hydraulic lime is usually not available to buy in builders’ merchants. However, it is easily sourced from many material suppliers across the UK, so it really is not especially difficult to find. Non-hydraulic lime can also be purchased as a dry material in paper sacks as a material known as ‘quicklime’.


Lime should always be used with caution; however, quicklime should be used even more carefully, as the addition of water to quicklime will result in a relatively violent chemical reaction, giving off a great deal of heat. If the steam generated at this point is inhaled, it can cause serious damage to the respiratory system.
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