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News

BHI to Co-Host HSNY Visit
The BHI has teamed up with the Horological Society of 
New York (HSNY) to co-host the first European visit of their 
Travelling Education programme. The course is aimed at 
watch collectors, aficionados and people contemplating a 
career in watchmaking. The course is also popular as a gift or 
corporate/team-building activity.

Styled ‘Watchmaking 101’, course attendees get the chance 
to work on mechanical watch movement, studying the wheel 
train, winding and setting mechanisms, and escapement. 
Practical help and basic technical information delivered by 
one of the HSNY watchmaking tutors, along with an assistant 
from the BHI.

The venue for the course is the Clockworks in South 
London, and has generously been offered by Dr James Nye. 

Two sessions will be held each day on Saturday 31 August 
2019 and Sunday 1 September 2019.

The course is $500 USD for a session, and tickets will be 
available on Eventbright and via links on the HSNY website.

To date, HSNY has held over 140 of these extremely 
popular training sessions (that’s over 1100 people), in more 
than 20 cities ranging from Los Angeles to Toronto, Singapore 
and Hong Kong, and they have long waiting lists.

The BHI has been holding similar popular Watch Taster 
Days at Upton Hall since February 2018. A symbiosis with 
HSNY seemed natural. For ‘101’ course participants at the 
UK sessions who express an interest in full horology training, 
HSNY will direct them to the BHI’s programmes and courses.

Justin Koullapis, tEchnical Editor

The BHI has teamed up with the Horological Society 
of New York (HSNY) to co-host the first European visit 
of their Travelling Education programme. The course 
is aimed at watch collectors, aficionados and people 
contemplating a career in watchmaking. The course is 
also popular as a gift or corporate/team-building activity.

Styled ‘Horology 101–103’, course attendees get the 
chance to work on mechanical watch movement, studying 
the wheel train, winding and setting mechanisms, 
and escapement. Practical help and basic technical 
information will be delivered by one of the HSNY 
watchmaking instructors, along with a companion 
instructor from the BHI.

The venue for the course is the Clockworks in South 
London, and has generously been offered by Dr James 

Nye. Two four-hour sessions will be held each day on 
Saturday 31 August 2019 and Sunday 1 September 2019.

The course is $500 USD for a session, and tickets will 
be available on Eventbrite and via links on the HSNY 
website. Profits go back into horological education. 

To date, HSNY has held over 140 of these extremely 
popular training sessions, in more than 20 cities ranging 
from Los Angeles to Toronto, Singapore and Hong Kong, 
and they have long waiting lists.

The BHI has been holding similar popular Watch 
Taster Days at Upton Hall since February 2018. A 
symbiosis with HSNY seemed natural. For course 
participants at the UK sessions who express an interest 
in full horology training, HSNY will direct them to the 
BHI’s programmes and courses.

Justin Koullapis, tEchnical Editor

BHI to co-host  
HSNY visit
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“Super impressive, and a bit 
daunting,since there is so much to learn, 

but these guys do an amazing job  
of educating the public on  

this esoteric culture.”

The Horological Society of New York is America's First 
Watchmaking Guild, Founded 1866

The Horological Society of New York is a 501(c)(3) 
nonprofit organisation dedicated to advancing the art 
and science of horology. Members are a diverse mix 
of watchmakers, clockmakers, executives, journalists, 
auctioneers, historians, salespeople and collectors, 
ref lecting the rich nature of horology in New York City.

Further details can be found on the  
BHI's website: www.bhi.co.uk/hsny
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s a clockmaker an artist? As a professional painter who moved into horology 
in retirement, I certainly think so. Composition, proportion and harmony are 

essential aesthetic qualities in paintings, and a fine English regulator clock – a work 
of art, to be prized and valued by this and future generations – needs to embody 
these traits too. Moving from my studio to my workshop, I wanted to transfer these 
artistic elements from my paintings to my clocks.

When designing a new clock, two tenets are crucial: ‘less is more’ and ‘function 
is form’. These principles were defined by Walter Gropius, founder of the Bauhaus 
School in Germany in the 1920s, and became the guidelines for modern design as we 
perceive it. Never are they more relevant than for an English regulator clock, built 
for accuracy of timekeeping. Its function and form are not improved by needless 
decoration. 

I believe the clock should be conceived as a whole and this is why I prefer to have 
complete control by making each and every part of the clock. To this end, it has 
been necessary to master several skills, including that of cabinet making and, more 
recently, engraving. 

Self-taught in engineering and all aspects of horology, I enjoy the many and 
varied processes of clock making. My tutors come from the excellent writings of 
George Thomas, Professor Dennis Chaddock, Tubal Cain (Tom Walshaw), Ivan 
Law, John Wilding and George Daniels.  Back copies of the HJ have also been a 
source of immense value, for example Geoff Walker’s ‘Making a Bluing Box’ in 
August 2013.

I was fortunate to have known George Daniels and to have visited his workshops 
both in Beckenham and the Isle of Man. At that time, my understanding of 
horology was undeveloped; nevertheless, I could still appreciate his genius. Though 

Jake Sutton

The Clock as a Work of Art
An Artist’s Approach to Clockmaking

I

Figure 1. I retain the traditional regulator dial, with subsidiary dials for seconds, minutes and hours, 
as there is little room to improve this two-century-old layout.

Figure 2. Regulator in fully-veneered Santos 
Rosewood and ebony case.
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our disciplines were quite different, there were parallels. For 
instance, George was sympathetic to my insistence upon 
the importance of the study and practise of life drawing to 
a painter and I supported his view that clockmakers need 
sensitivity to line and form. 

Clearly, George had the eye of an artist, which he applied 
to every component of his watch making, transforming each 
watch into a work of art. His attention to detail and finish 
came into focus when, in his workshop, he explained the use 
of his Leica camera and photographic rig he had used when 
photographing the watch components for use in his book, 
Watchmaking.

While in the Isle of Man, I had the opportunity to 
examine the Breguet-pattern skeleton clock that George 
made and which rested on a mantelpiece in his home. A close 
examination of the superb craftsmanship of this masterpiece 
made a profound impression on me. It raised the bar to which 
I aspire in clock making.

It’s All in the Dial
In this article I will focus on the making of the dial of my 
regulator shown in Figures 1–3.  As a regulator is primarily 
a precision timekeeper, I feel the dial is the most important 
feature. Any ornament or decoration on the dial or case is 
therefore inappropriate. 

Seeing a clock for the first time is rather like meeting a 
person. Within a second of eye contact, we know so much 
about them. How do we achieve so much insight when we 
all have the same basic structure of two eyes, one nose and a 
mouth? How do we instantly recognise a face that we know 

in a crowd of millions? These issues have concerned me for 
many years after working in portraiture and exhibiting with 
the Royal Society of Portrait Painters.

I believe the quality of the clock is revealed in its ‘face’ and 
the action of the seconds hand. The accuracy of the seconds 
hand is really the soul of the clock and the dial its masque of 
beauty. 

Function should govern the design details of a dial. 
Viewing distance, legibility, harmony of proportion and 
finish of the bezel are the important factors. The only factor 
outside of the Gropius design tenets is a respect for tradition, 
where typeface choice and metal finish have been tested and 
proved by history. Trying to be too modern is as dangerous as 
a disregard of the design principles.

I believe hand-engraving is essential for a clock dial. 
Computer and CAD (computer-aided design) programs are 
widely used to generate the original artwork for the etching 
process and can ensure accuracy and repeatability to 
perfection. What they cannot do is make a line interesting to 
the eye. It is the small variations and, dare I say, imperfections 
of hand engraving that delight the eye and hold its attention. 
The reason an Old Master drawing is so attractive is because 
the eye has been deceived. It understands the subject of the 
drawing because of the skilful use of the quality of line. In a 
similar way, it is the variance and quality of an engraved line 
that can fascinate and transform a clock dial into a work of 
art.

I was very disappointed by the results of photo etching. 
The nature of the process removes all corner sharpness and 
denies the line any expression. I quickly realised I would have 
to teach myself hand engraving. Traditionally engraving is 
done with the graver being pushed by hand but I was in a 
hurry to become competent and so I adopted the use of an air-
assisted graver. With an air-assisted graver the driving force 
of the hand is replaced by hammer pulses within the graver 

Figure 3. The 30-day mechanism with bolt-and-shutter, maintaining and 
stop work.

Figure 4. My ‘classic palm-control engraver’. The length of stroke/power 
is adjusted by rotating the collar on the body of the engraver. The number 
of strokes per minute is adjusted by regulating air supply pressure (10–70 
psi). In use, the air supply is controlled by pressure on the handle applied 
by the palm of the hand as you engrave. Also shown is a selection of 
gravers. 
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handle. This leaves the hand free to concentrate more on the 
steering and formation of the lines. This is a great help when 
embarking on what is a major skill learning experience.

A brief explanation of an air-assisted graver and an 
overview of their availability will be useful. The hand 
engraving industry is very active in the US, where there is 
a large demand for engraved decoration applied to pistols, 
guns, coins and knife blades. This activity has spawned a few 
manufacturers of air-assisted engraving tools along with all 
their necessary accessories.  

All air-assisted gravers are powered by an oscillating 
piston that delivers hammer blows to the tool substituting the 
traditional force required by hand pressure. Piston strokes 
range in speed from 100 to 3000 strokes per minute. All air-
assisted handpieces incorporate a quick tool changing system 
for the graver.

Air engravers then fall into two types defined by the way 
the air pressure is controlled: either a foot-operated switch 
or by a pressure switch within the graver handle, activated 
by palm pressure on the tool. I found the foot switch an 
additional complication, but felt immediately at home using 
palm pressure, so that was the perfect choice for someone in a 
hurry to acquire engraving skills, Figure 4.

The forming and sharpening of a graver is a critical 
skill and a discussion of graver profile geometry is a large 
subject beyond the scope of this article. It is possible to form 
gravers freehand on a lap, but to ensure accuracy and ease 
of re-sharpening, a template-guided system is advisable. As 

a starting point, I recommend the Lindsay perspex template 
guide system that will generate all the standard forms and 
ensure the correct front profile and heel of the cutting edge. 
In use, one soon discovers the profile most suitable for 
one’s purpose, Figure 5. More information on Lindsay air 
engravers (AirGravers) and sharpening templates is available 
on the website https://airgraver.com/

The gravers are formed using a range of four diamond 
laps of grit grades: 260, 600, 1200 and 2000. It is quite time 

Figure 5. A graver mounted in the template, ready for forming or 
sharpening. A range of templates is available for different graver 
profiles and the tool holder ensures accurate positioning of a tool for 
re-sharpening.

Figure 6. The power hone built from readily available components 
and metal stock. The friction drive to the turntable is by a rubber wheel 
reminiscent of record player turntables. The variable DC power supply 
provides for speeds up to 500 rpm, which is more than adequate as little 
torque is required. Diamond discs of 250, 600, 1500 and 3000 grit 
were sourced online. They are clamped on to the turntable with the large 
screwed clamping knob.

Figure 7. Engraving in progress, with the clean curl showing evidence of 
a truly sharp graver.

Figure 8. A typical example of copperplate script that is a good starting 
point for the development of one’s personal adaptation.
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consuming to shape a new graver by hand from a 5∕32 inch 
square section of high speed steel and for this reason I built 
myself a power hone, Figure 6.

These units are available commercially but I could not 
resist assembling one from readily available components. 
The 24-volt driving motor is from a mobility scooter and 
has a variable speed control. The diamond-coated discs are 
clamped on the top and a nylon surface acts as a base for the 
templates. Its mode of operation is fairly obvious.

Writing on Metal
I must stress that acquiring the necessary competence in 
engraving is not instant. It took me several months, with a 
little practise on most days in order to produce an acceptable 
result, Figure 7. The problem is that the fear of ruining the 
job with one slip produces a timid, tentative and undesirable 
line. 

The typeface used for the maker’s name and place of work 
is known generally as copperplate script. It was originally 
the standard for handwriting with quill and ink pen. Type 
and numerals are for the maker to choose, with legibility and 
viewing distance the only serious points to consider. Dial 
engravers of the past personalised copperplate script with 
their own varying degrees of decoration and f lourish. 

My personal variation of copperplate is shown in Figures 
8 and 9. 

I find the only way to create this script is by forming each 
letter in one continuous stroke. Attempts at creating the broad 
sections and completing the letter with the finer lines destroys 
the f luidity. 

All the script is formed with a single chisel form of graver. 
The fine line is cut with the graver tilted over to approximately 
45 degrees. As a broad line section is approached, the graver 
angle is reduced, generating a broader cut. The reverse 

applies as you return to a finer line to finish. The black filling 
of the script is merciless in highlighting any hesitation of a 
line stroke.

As the makers name and place of work, central to the dial, 
is the most difficult I always undertake it first lest an error 
requires a fresh start on new metal.

I sign and date the rear plate of my clocks and here the 
script is left as bright engraving with no black wax filling, 
Figure 10.

There are many type styles available for numbers. I have 
settled on what is generally known as Engraver’s Script. This 
is a typeface originally designed by Monotype and used widely 
by typesetters and printers. Its beauty lies in its contrast of line 
widths and its legibility. 

Numbers are engraved using a selection of engravers. Each 
number is outlined using an onglette or vee tool of 80 degrees. 
When the outline is complete, the central body of the number 
is carved out using narrow chisel gravers to give a good depth 
for the black filler. The circular line ends and full stops are 
formed by a drill point 140 degrees included angle with no 
top rake.

Roman numerals are made up of heavy broad lines, with 
fine line caps to the top and base. Oblique strokes are slightly 
narrower than the vertical strokes. Chisel gravers are ground 
to the correct width and strokes are cut in a single pass with 
the full width of the graver. These cuts need to be as deep 
as possible and so require the graver handle set to highest 
impact level. The bold lines often need deepening by the use 
narrower chisel gravers. Where a broad stroke ends in a taper, 
as at the base of ‘V’, the graver is tilted as when altering cut 
width on script.

The fine serif and long oblique lines are all cut with a vee-
form 90 degree onglette. The top and bottom serifs are cut 
first as they act as natural stop lines for the ends of the broad 
strokes.

Figure 9. My personal modified version of copperplate script.

Figure 10. Maker’s name and date engraved on the rear plate.

Figure 11. Sample plates for Arabic and roman numerals used on my 
clock dials.
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Script and numerals need to be drawn on to the brass 
dial prior to engraving, but brass is not an accepting surface 
for lead pencils. I overcome this by rubbing a thin coat of 
titanium white gouache (available from any artist’s material 
supplier) on the surface. When dry, it is a suitable surface on 
which to draw lightly with a sharp 4H pencil. I am fortunate 
that after a career dominated by the use of drawing, I find 
little difficulty in drawing script and numbers freehand, 
Figure 11.

For anyone who lacks the confidence to draw in this way, 
it is possible to transfer an image on to a brass surface by use 
of a laser printer. Take a piece of text that has been printed 
with a standard laser printer, place it printed side down on to 
the brass, and secure with Sellotape. Using acetone, moisten 
the paper gradually and it will become transparent with the 
text showing through. Rub gently and then peel off the paper. 
As if by magic, you will find the laser ink has adhered to the 
brass and will act as a perfect guide for engraving. You will, of 
course, have to have mirrored the image using some program 
on your computer prior to printing.

This process will allow almost perfect mechanical transfer 
of a computer-generated typeface, but beware! Such perfection 
could deny you the f laws of hand-drawn script. Remember it 
is the imperfections that makes lettering, as well as people, 
more interesting.

I am sure there are as many ways to engrave as there are 
engravers and my methods described here were the result of 
a lot of trial and error. It is not rocket science and there is no 
magic involved, but it does require a good dose of tenacity and 
practise. I proffer my personal methods as a guide, intended 
as encouragement for others.

As the layout of a clock dial also requires engraving 
large circular rings, radial lines and minute spaces need to 
be indexed. I decided to make a universal jig specifically 
for clock dial engraving. I am sure that some such machine 
or contrivance must have been used historically but I have 
found no evidence of its existence. It was, therefore, with the 
proverbial piece of blank paper that I set about designing and 
building a suitable device.

As the basic structure I used the column and table of a 
cheap and cheerful Chinese-made pillar drill. The jig has 
been designed to cater for a dial of up to 12 inches in diameter 
as well as be able to generate and divide seconds and hour 
rings and divisions. The table can be tilted to a comfortable 
angle and used as a freely rotating base for freehand engraving 
of script and numerals, Figures 12–16.

The rotating table was mounted on large ball bearings, 
which allow precise free rotation. The table itself is indexable 
in 60 positions, with a plunger and holes around its edge. The 
plunger can be locked in a withdrawn position when not in 
use and the table centre is bored for interchangeable stubs to 
locate dial ring centre holes.

There are two changeable overarms. These are clamped to 
a hinged lift-away base. One arm carries an engraving point 
for cutting all the rings of a dial. The depth of cut is controlled 
by the micrometer type feedscrew that has a nylon foot in 
contact with the dial surface. 

It is often suggested that these lines can be generated using 
a lathe faceplate. I feel this is far from ideal. The hour and 
seconds rings would require a faceplate of almost 18 inches 
and such a lathe would be massive and have very little ‘feel’ 
in applying an engraving cut. That is presuming you can 
secure the dial to run true in its rotation plane – a highly 

unlikely proposition. Massive lathes are for metal removal, 
not for engraving fine lines with a uniform width of a few 
thousandths of an inch.

The second overarm carries a straight radial edge for use 
when indexing. This edge is used for marking out all radial 
lines and minute and second divisions.

The accuracy of the divisions for the seconds ring cannot 
be overemphasised. I made the table divisions using a optical 
rotary table. 

The best way to understand the use of the jig is by a careful 
study of Figures 12–16.

Whilst on the subject of marking out divisions, it is worth 
stressing the importance of the use of a properly sharpened 
scriber. It is no use dividing accurately and then making a 
mark with something resembling a blunt nail. Scribers need 

Figure 13. The radial overarm is now in position and lowered. When 
the edge is centred on the centre hole, radial lines can be indexed and 
marked out.

Figure 12. The overarm is raised and the engraving point is visible on 
the arm next to the nylon foot that is used for regulating depth of cut. 
Adjustment is through a 40 tpi thread giving 0.025 inch (0.63 mm) depth 
of cut per rotation. The total cut required is in the range of 0.005–0.010 
inch (0.12–0.24 mm) or approximately a quarter turn of the screw. The 
indexing arm is engaged and the removable leaf spring is just visible.
This view shows the jig’s main structure obviously adapted from pillar 
drill components. The air regulator, engraver and tools are positioned 
on the left, as I am left-handed. The hinged overarm support is shown in 
the raised position. The overarms can be moved forward and back to 
cater for all ring diameters. The second overarm for radial lines is shown 
hanging on the side of the table knee.
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Figure 14. The workpiece is positioned on a centre spigot and the 
minute rings are engraved.

Figure 15. The work piece is positioned on a centre spigot for the 
seconds and hour rings to be engraved.

Figure 16. The table can be raised and lowered as on the original pillar 
drill. It can also be tilted for use when engraving freehand script.

Figure 17. This simple jig, made for use on my Quorn tool grinder, 
ensures a simple, quick and reliable method of maintaining scriber point 
accuracy.

regular sharpening and I have made an attachment for the 
Quorn tool grinder, which allows for quick re-sharpening of 
scribers and centre punches to their correct angles, Figure 17.  
A really sharp scriber should make a mark only just visible 
i.e. around 0.002 in (0.05 mm). When marking out, I use an 
optical centre punch. When I am not using this, I will always 
make a small indentation with a punch ground to 50 degrees 
included angle before using a more conventional tapered 
punch of around 80 degrees.

To enable accurate marking out of the beat plate, the 
engraving overarm is removed and clamped to a hardwood 
beam of suitable length to form a trammel with a pivot at 
one end. Length adjustment is effected by positioning the 
overarm.

The large diameter arcs can now be accurately engraved 
on a brass blank. The degree divisions are transferred from 
radial line guides of the mounting block. 

Before leaving the beat plate, its design and visual logic 
should be considered. The top edge relates to the pendulum 
pointer and so the degree divisions should begin there. The 
degree numerals should be readily identified with half-degree 
lines as second category and quarter-degree lines visible 
under scrutiny. This might sound obvious, but I have seen 
many versions that are confusing to read. The beat plate can 
be engraved in a slightly bolder way than the dial to improve 
legibility due its lower position on the clock, Figures 18–21.

A Frame for the Dial
The bezel of the dial is as important as the frame on a painting. 

A delicate watercolour requires a frame that is sympathetic to 
its gentle colour and tonal range, whereas a strong oil painting 
requires a frame which is able to contain its powerful tones 
and densities of colour. If you have a finely engraved dial with 
elegant hands, you require an equally delicate bezel. I have 
seen a number of clocks spoilt by an inappropriate bezel that 
is too heavy or ornate.
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There is no need for decoration on a regulator. It cannot be 
justified simply because one has the means to machine a bezel 
ornamentally. The old truism applies: less is more. 

I manufacture my own bezels in order to define the 
proportions precisely. 

They are made from standard 1∕2 inch × 1∕2 inch × 1∕16 
inch brass angle and formed by rolling. I reduce one of the 
sides down to 5∕32 on the bandsaw and the finish to size on 
the vertical milling machine. I also mill a 45 degree bevel for 
the inner edge of the bezel. At least four feet of brass angle 
is required for an 11-inch dial, as it is impossible to bend the 
extreme ends of the length accurately.

I use rolls that I made to the excellent design of George 
Thomas. If building them again I would add the gearing 
George suggested in his revised design so that grip was not 
solely dependent on pinch pressure. 

The section is gradually rolled to the required diameter in 
stages with frequent passes back and forth through the rolls. 
The 1∕16 inch groove in the roller steers the section throughout 
the process. It will soon be obvious why extra length is needed 
at the ends where it is impossible bend, Figures 22 and 23.

It is very important to have a template of the correct 
diameter to hand to check the progress of the workpiece. The 
bending pressure is applied slowly, a little on each pass. Do 
not over roll. It is impossible to increase a formed diameter 
once rolled. If you try to open a diameter by bending, the 
brass will bend at one point and this is impossible to correct. 

You have to approach the final size required slowly and with 
frequent checks with the template, leaving the bezel with just 
a light squeeze required to close up to the final diameter.

During the rolling process, the brass will have formed 
itself into a drunken corkscrew: it will be springy and work 
hardened. Do not panic or be alarmed. The ends are now cut 
off and trimmed in small amounts until the bezel closes up to 
a good fit on the dial template.

It is now time to address the corkscrew distortion. The brass 
will undoubtedly be CZ121, which has a very useful working 
characteristic. If you lay the bezel on a truly f lat surface 
of firebricks and hold it f lat with appropriately positioned 
weights, you can then slowly heat the brass with a soft f lame. 
Before the brass starts to glow, it will lose the will to live and 
suddenly soften and fall under its own weight on to the f lat 
supporting surface. Working slowly around the bezel, you can 

Figure 20. The complete beat plate engraving set-up mounted on the 
bench.

Figure 21. Final design of the beat plate.

Figure 18. Overarm clamped to the pivoted wooden radius beam.

Figure 19. The beat plate to be engraved is positioned on the jig by 
the two holes which will eventually become the mounting screw holes. 
Division lines are transferred from the jig to the plate.



305July 2019       HOROLOGICAL JOURNAL

relieve all the work hardening stresses and it will lie perfectly 
f lat. It will, however, have lost its regular circular shape. Once 
again, no need to panic.

This is the time to prepare the butt ends of the bezel for 
a silver solder joint. Clean up the joint surfaces and hold in 
position with weights. Silver solder in the time-honoured 
way, using as little solder as possible. If the joint is carefully 
prepared with the fillet tapered to the inside of the bezel, an 
invisible joint is achievable, Figure 24. 

The brass will be fully annealed at this point and so the 
bezel can be returned to the rollers that have been left at 
the final rolling feed adjustment position. Ensure there is no 
excessive lump of silver solder on the inside of the butt joint 
and the bezel will then easily pass through the rollers and 
form itself into an almost perfect circular shape.

The final shape is formed when the bezel is pushed on to 
the steel template. Whilst the bezel is thus supported, any 
finishing and polishing operations can be safely undertaken, 
Figure 25. 

I am aware that I might have made this sound very easy. In 

Figure 22. Bending rolls in use. Note the 1⁄16 inch groove machined in 
the top roller that accepts the up-stand and steers the workpiece while 
rolling.

Figure 23. Note the rolling template gauge to which the bezel is formed.

truth it is, but please practise and analyse if things are going 
wrong. The learning curve will probably require two or three 
attempts before your first perfect bezel is produced. A more 
comprehensive instruction would require its own complete, 
fully illustrated article (which I would be prepared to do if 
it is justified by demand). Here, my aim is to show that it is 
possible and encourage it.

Pointing to the Time
A regulator dial is usually read from a distance of up to ten 
feet. This is very different from, say, the clock on platform 1 
at Paddington Station, with its heavy bold hands which have 
to be visible from a great distance to people of variable visual 
abilities.

If the hands of a regulator are to live happily with the 
engraved dial, they need to be as light and elegant as possible. 

Figure 24. The bezel is now trimmed to size and is being stress relieved. 
The bezel is held flat by judicious placement of weights.

Figure 25. The bezel has been joined invisibly and is now a close fit on 
the template. The small 45 degree inner profile is now showing clearly 
after an initial polish.
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The seconds dial is observed when you are truly face to 
face with the clock and probably no further than three feet 
away, so it can afford to be very fine. 

The hypnotic movement of the seconds hand is the pulse 
of the clock, as well as an indicator of the build quality of the 
clock. 

For me, the seconds hand has to be as fine as it is correct, 
moving positively and pausing accurately at each division 
momentarily. The hand width should be no more than 0.04 
inch (1 mm) at its tip, the same width as the dial divisions. The 
way they line up together to each other is critical.

If the hands are given an elliptical cross section, the 
delicacy of the hands are enhanced by the ref lection of light, 
Figure 26. Unlike the hour hand, a heavy lumpy point on the 
end of a minute or seconds hand is quite unnecessary, as well 
as mechanically unsound unless counter-balanced.

Jigs are used while forming the elliptical profile to the front 
and rear of the hands, Figures 27 and 28. The individual 
jigs are fabricated from brass sections.

Colour and Texture
The bluing of screws can be done satisfactorily with the 
simplest of equipment, but I found that for the hands, a 
different level of operation was required.

I built the bluing box as described in the HJ a while 
ago, Figure 29. It is a sound design but after testing, I 
found the wood casing was getting too hot for comfort. The 
target temperature cycled a few degrees up and down as it 
programmed itself against the ever-increasing body of heat 
stored in the vermiculite that I had used as insulation material. 

I decided to modify the design and rebuilt the box. I enclosed 
the element and heat plate within its own aluminum casing 
and surrounded this with Rockwool-type roofing insulation 
that does not store heat, unlike the original vermiculite. This 
casing was then placed in the original wooden structure, now 
fitted with a further aluminum wall lining. I also anodised the 
underside of the heating plate to black, so as to absorb more 
radiated heat.

The results have been excellent. The heat is now more 
contained so it heats up more quickly, reaching its target 
temperature within 15 minutes. The target temperature now 
cycles to within a couple of degrees, ensuring a stable target 
temperature resulting in a reliable blue finish to parts.

The test pieces illustrated how a piece of 18-gauge steel  
7 × 2 inches is blued from edge to edge leaving no doubt of the 
ability of the box to heat evenly over a large area.

Figure 26. Light reflection on the elliptical 
profile lends the hand an added elegance.

Figure 27. The jigs used for the shaping and 
polishing of hands.

Figure 28. Seconds hand being formed and 
polished on its jig.

Figure 29. Bluing box.

Figure 30. Test pieces confirming colour and temperature. The large 
sample is in fact a uniform dark blue colour which is awkward to 
capture with photographic lights.
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Figure 31. Jig for producing parallel brushed texture to plates of clock 
dials. A finished clock face is shown in position for the purpose of photo.

Figure 32.  
The finished dial  
of the regulator.
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The small test pieces were removed at the temperatures 
indicated and show how critical is the effect of small 
temperature increases, Figure 30.

The vertical brushed pattern of brass surface is the final 
process before silvering and I use a 400 grit paper. The 
brushing must be straight and parallel and I find this almost 
impossible to attain by freehand methods. 

I overcome the problem by the use of a simple home made 
jig. It comprises a board with two linear bearings running up 
each side. They are bridged by a cross member, against which 
a suitable block for holding the grit paper is held. The work 
piece is secured to the board with double-sided tape. The 
cross member guides the abrasive paper in a perfectly straight 
line back and forth and the grit block is repositioned on the 
cross member as one works across the dial, Figure 31.

This concludes the account of making the dial, Figure 32.  
The silvering process can be 
undertaken with commercially 
available silvering and finishing 
powders. Care needs to be taken 
to rinse and dry the silvered 
plate as quickly as possible after 
the finishing powder is rinsed 
off. The silvering powder is 
also light sensitive and therefore 
must be stored in total darkness.
An alternative method of 
silvering that I believe gives 
a more reliable finish, is that 
described by Eric Gent, a noted 
restorer, in his article ‘A Guide 
to Silvering and Cleaning’, 
published in the HJ, August 
2001.Together with many other 
articles, Mr Gent’s contribution 
underlines the important role of 
the HJ in recording expertise 
and skills essential in the art of 
clockmaking.
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BHI Business Partners

The British Horological Institute is supported by the following Business Partners

RS Watch Repairs
www.rswatchrepairs.com

W. E. Clarke & Son
www.weclarkandson.co.uk

With the British Horological Institute’s ever increasing exposure as a highly 
respected clock and watch training provider for not only the horological world, 
but the public too, we are now offering a further level of BHI Membership to 
complement that of Corporate Membership.
Although previously explored, BHI business membership has not been 
promoted greatly in the past. This membership is offered as an upgrade to 
current members in the horological retail and repair business, to be associated 
with the BHI. Partners in business, so to speak.
As we continue to attend numerous events across the UK, we have been 
fortunate that so many have welcomed our modern BHI approach. This has 
been clear in the uplift of students visiting Upton Hall and our ever improving 
facilities. 
Not only are we teaching budding professionals to EAL accreditation status, 
we offer a range of opportunities for all abilities.
We are inviting members to join us and promote their business as a BHI 
Business Partner. Benefits for this level of membership are:

• Inclusion on the BHI website and in the monthly HJ and BHI marketing 
media

• Opportunity to use the BHI Business Partner logo on your website  
and business stationery

• 10% discount for you and your staff on five-day training courses
• 5% discount on all other courses at Upton Hall  

(excluding introduction days)

Please support your Institute. It’s your backing that helps us to improve our 
facilities and train the clock and watch makers of the future.

To become a BHI Business Partner,  
contact Brian Noble at brian@bhi.co.uk

*  Open to current members who wish to upgrade to become a BHI Business Partner.  
 Fees will be charged annually from the time of upgrading (£500/year). Continuing   
 additional individual membership is required, with fees payable annually on 1 January.

BHI BUSINESS PARTNER  
Membership Opportunities*




