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Left: Fig. 3. The finished 
engraving straight off the 
CNC machine. 

Below: Fig. 4. Close up of the 
text and logo engraving. 
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Fig. 5. Dial on its 
pedestal in the 
garden, early 
spring, Venn 
Ottery. 

 

 

 

 

 

 

 

 

 

 

Fig. 6. A big 
smile from Fred 
and BSS friends. 
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When Fred saw the dial, he smiled, took some photos, and then 
requested an article for THE COMPENDIUM (Fig. 6). The dial catches 
the attention of most observers as it is different to the norm of 
horizontal sundials. Dialists should thank Charles Peaucellier and 
Fred Sawyer for giving gnomonicists a new type of sundial. I hope 
that both are pleased to see at least one of its type existing in reality. 
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IN THE FOOTSTEPS OF HUGO MICHNIK 

Maciej Lose (Wrocław, Poland) 

In the September 2023 issue of NASS’ journal THE COMPENDIUM, 
Fred Sawyer published an article on the life of Silesian 
mathematician, and inventor of the bifilar sundial, Hugo Michnik 
(1864-1943) [1]. I was told about it by Martins Gills, a colleague 
dialist from Latvia whom I hosted recently in my hometown of 
Wrocław (German: Breslau) in Poland, and upon enquiry to the 
author, I was kindly provided with a copy of it. Reading the essay, I 
realized that my steps and those of my family crossed with those of 
Hugo Michnik many times and in many areas of activity. I hope the 
readers will find interesting this short supplement to Fred Sawyer’s 
essay, written from the local, Silesian perspective.  

Hugo Michnik was born in the village of Slawentzitz, Kreis Cosel in 
the region of Upper Silesia, then in the German state of Prussia. The 
present name of the neighborhood is Sƚawięcice, and it is incorporated 
now as a district of the bi-town Kędzierzyn-Koźle in Poland. Upper 
Silesia is a region known primarily for its industrial and mining 
traditions. It developed for centuries at the meeting point of Polish, 
German and Czech (Moravian) cultures – forming of it a unique blend 
with its own rich customs and linguistic tradition [2]. From the mid- 
19th century onwards, the notions of national identity were shaping in 
the region: German - with extensive administrative influence of the 
Prussian state, and Polish - in the period of the lack of their own state 
- mainly through the Catholic Church and social organizations. In the 
turbulent period after WW I, the region was split between Prussia and 
the reborn Polish state. Hugo Michnik spent most of his life in 
Beuthen (Polish: Bytom) working as a teacher in the Königliche 
Gymnasium. My paternal family comes from Bielszowice, some 
10km to the south, where my grandfather was also a teacher. In the 
pre-WWII period, the state border ran in between. 
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Fig. 1. Mathematical Tower of Wroclaw University – location of the 
historical astronomical observatory (Breslau Universitäts-Sternwarte). 
Top: drawing by Otto F. Probst from 1898. Bottom: photograph from ca. 
1870-1875 by Hermann Krone, pioneer of photography and former 
astronomy student in Breslau. The elongated vertical slot between the 
pillars corresponds with the main meridional cut in the floor of the terrace 
seen on Figure 4, the gate-like form is a housing of the pinhole of the 
meridian line. Source: Polska-org.pl 
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The tangled Silesian complexities are reflected in our surnames – 
Michnik and Lose. The first is of Polish etymology, the latter of 
German. The first belonged to a family who likely declared itself as 
German, the latter Polish. Both were Catholic – though Michniks 
were more common among Protestants [3], and interestingly both 
families have roots in Cieszyn Silesia – a subregion bordering 
Moravia, as evidenced from today’s surname distribution maps [4]. 
Informally both spoke variants of the Silesian language [2] and likely 
prepared similar meals of local cuisine for the Sunday family dinner 

[5].  

But let’s revert from gastronomy to astronomy and come back to 
Breslau (Polish: Wrocław), the historic capital of Silesia and the 
capital today of Lower Silesia, where Hugo Michnik, after completing 
his higher education at the University and waiting for assignment to 
a teaching post, was engaged in 1892 as a second assistant at the 
University Observatory (Universitäts-Sternwarte). The observatory, 
at that time run by Johann Gottfried Galle (1812-1910), co-discoverer 
of Neptune, was still in its historical location on the fifth floor of the 
Mathematical Tower of the main building of the University (Fig. 1) 
[6]. The location of the astronomical observatory in the tower named 
‘Mathematical’ results from the fact that the originally planned 
Astronomical Tower was never erected due to the Silesian Wars of 
the mid-18th century [7]. 

The observatory was established by the Jesuit scholar, Anton Jugnitz 
(1764-1831) in 1791, and in this same year he built a meridian line 
there (Fig. 2) [8]. This is probably the northernmost of historical 
meridian lines in Europe and one of the last. The instrument strictly 
follows a pattern of the four meridian lines constructed by Maximilián 
Hell (1720-1792), who was Jugnitz’s teacher during his studies in 
Vienna [9]. At the time of its construction, also due to its location at 
the top of the tower prone to thermal expansion and wind pressure, it 
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served more of a didactic purpose than one of a precise scientific 
instrument. 

 
Fig. 2. Meridian line of Mathematical Tower in the main building of 
Wrocław University, constructed by Anton Jugnitz in 1791 – current state. 
Photo: Magda Kuchta. https://www.skarbyzpodrozy.pl   
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Yet, as in the case of all meridian lines, the meridional passage of the 
projected Sun image crossing the marble line must have been an 
important experiment and experience for students at the University. 
Hugo Michnik, as an assistant, must have observed the passage a 
number of times. And apart from proficiency in astronomy and 
mathematics acquired at University under Johann Gottfried Galle and 
Heinrich Eduard Schröter (1829-1892), it must had been a shaping 
experience for a young man, inspiring his later work on the bifilar 
sundial. 

 
Fig. 3. Exposition of sundials in the Mathematical Tower of Wrocław 
University. The highlighted meridian line is visible in the background. 
Photo: Wojciech Małkowicz. 

Although Jugnitz’s meridian line is not functional anymore today –  
the pinhole opening was blocked years before WW II –  it is still 
inspiring and the most important gnomonic monument in Silesia. In 
2019, together with the Wrocław University Museum, which is 
located in the Mathematical Tower and adjacent historical premises, 
the author arranged an exposition of sundials titled ‘Sol omnia regit’ 
at the level of the former observatory with the meridian line [10]. 
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The exposition, which was recently extended for another 5 years, 
includes 87 historical sundials and objects related to gnomonics (Fig. 
3). It consists of 8 display boxes accompanied by information panels 

[10]. The main themes of the individual displays are: varied gnomonic 
typologies, master-apprentice links, sundials for different latitudes, 
and instruments specifically related to the moment of the 
noon/meridian. Highlights of the exposition include a horizontal dial 
by John Rowley made for a local patrician family, a LeRoy type 
sundial with built-in miniature meridian line, a double horizontal 
sundial by John Allen, and an equinoctial dial by Meurand 
(reproduced by Bedos de Celles in La Gnomonique pratique).  

Unfortunately, it does not include a bifilar sundial – which is an 
obvious faux pas in relation to Hugo Michnik!  

Hopefully, this is planned to change in the future. On the terrace of 
the Mathematical Tower, two original observational stone pillars are 
preserved – one octagonal and the other triangular in horizontal 
section, both visible on the plan from 1872 (Fig. 4) and on Google 
Maps [6]. The author is in the process of encouraging Wrocław 
University Museum to install two sundials on the pillars – a bifilar 
and a stereographic one. The initial response is positive with design 
and legal documentation planned for 2024. 

The extent of Hugo Michnik’s tasks as a second assistant during his 
three years working at the observatory included performing 
meteorological observations four times a day and recording the 
magnetic declination variations three times a day. Both types of 
observations were started with the founding of Breslau observatory, 
but it was Galle’s predecessor – Palm Heinrich Ludwig von 
Bogusławski (1789-1851), who brought it to scientific levels. 
Bogusławski established a magnetic cabinet and took part in the 
network of observations coordinated by Magnetische Verein in 
Göttingen, directed by Gauss and Weber. Galle continued this work, 
though in the second half of the 19th century the conditions for 
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performing magnetic observations significantly deteriorated due to 
the tram lines established near the main University buildings [11]. 

 
Fig. 4. Plan of the terrace of the Breslau Universitäts-Sternwarte from 
1872 (Hugo Michnik was 8 years old). Two meridional cuts in the floor of 
the terrace are visible. The smaller one is related with the pinhole opening 
of the meridian line, which unfortunately was blocked before WW II. 
Source: Muzeum Uniwersytetu Wrocławskiego. 
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Upon receiving the post of Oberlehrer in the Königliche Gymnasium 
in Beuthen (Polish: Bytom) [12] in 1895, Hugo Michnik moved to 
this city in Upper Silesia, where he lived until 1936 at Parkstrasse No. 
5. The fine eclectic building from the turn of the century, whose 
address is now I. Chrzanowskiego St. No. 5, is preserved in good 
condition. Compared with a photo from 1935 [13], one will notice 
that not much has changed – even the pharmacy is still on the ground 
floor! 

 
Fig. 5. Former Königlisches Gymnasium zu Beuthen O.-S., today’s State 
Music School in Bytom. View from the main street and of the auditorium. 
Photo: Adam Tync. Creative Commons license: CC BY-SA 4.0 DEED. 

The Gymnasium building, designed by noted Silesian architect Paul 
Jackisch, was built in 1867-69 as the Catholic Gymnasium and is the 
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oldest preserved educational building in the city [14]. In 1889 it was 
nationalized and changed its name to Königlisches Gymnasium zu 
Beuthen O.-S. (Ober-Schlesien). The building currently houses a 
State Music Education School for levels I and II. My cousin, now a 
viola player at the National Philharmonic Orchestra in Warsaw, 
attended the school for 12 years, and in early years our grandfather 
accompanied her on the way to her (and Hugo’s) school. In 2001 the 
building was thoroughly restored (Fig 5). 

 
Fig. 6. Gneisenaustrasse No. 5, where Hugo Michnik lived in years 1936-
43, can be seen to the left – the house with 2-story oriels.  Source: Polska-
org.pl 

In 1936 Hugo Michnik moved back to Breslau for unknown reasons 
and lived at Gneisenaustrasse No. 5 II until his death in 1943. The 
building, which can be seen in the period postcard in Figure 6, was 
destroyed in WWII. In the late communism in the 1980s, the empty 
plot was replaced with postmodern housing [15], designed by one of 
my academic tutors. From today’s perspective this is a rather 
mediocre architecture – though at the time of its erection it was one 
of the first projects in the city center breaking with the modernism 
paradigm of free-standing blocks, and adopting the idea of the 
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reconstruction of the historical city blocks. During our dialing walk 
with Martins Gills in the spring of 2023, we passed the house, 
unaware that Hugo Michnik had lived at that location.  

The good tradition in the design of the educational buildings in 
Breslau, which Hugo must have appreciated as a school teacher, was 
that newly designed schools included city coats of arms and sundials. 
In Figure 7 readers may contemplate three restored examples from the 
turn of the 19th and 20th centuries. 

 
Fig. 7. Sundials from two school buildings erected in Breslau at the turn of 
19th and 20th century and one from the house of the school director (right). 
Source: Polska-org.pl 

Fred Sawyer’s article [1], searching for the whereabouts of Hugo’s 
daughter Marie Michnik after his death, describes the tragic 
consequences for the civilian population of the Nazi’s having 
declared the city a fortress (Festung Breslau). Interestingly, I was 
lucky to have neighbors who survived it and whose history was 
unbelievable for the reality of war and the early post-war period – a 
German girl from Breslau fell in love with a Polish boy, a labor camp 
prisoner, and when the war was over, she escaped being transported 
to Germany to stay with him [16]. In their former flat, there lives today 
an emigrant family with disabilities from Kharkiv in Ukraine – more 
victims of war driven by nationalist ideology coupled with 
imperialism. 
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For readers wishing to further explore Silesia and to follow Hugo 
Michnik’s footsteps live, may I recommend the Hotel Hugo (!) in 
Sławięcice [17], located on the estate of the former hospital and 
sanatorium, whose cornerstone was laid in 1884 – the year when 
Hugo Michnik enrolled at the University. The name of the hotel, and 
likely that of the gnomonist, comes from Prince Hugo von Hohenlohe 
(1816-1897), one of whose major residences was in Sławięcice, and 
who established the said hospital in which Robert Koch, the father of 
microbiology, worked in the late 19th century. 

With a planned visit to my wife’s grandmother, who lives 15 km from 
Sławięcice and is now 103 years old – born just a year before 
publication of the theory of the bifilar sundial (!) – I will, on behalf of 
NASS readers and prospective visitors, order the rouladen with red 
cabbage and Silesian dumplings at the Hugo’s restaurant to see if they 
are worth crossing the Atlantic for!  
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Wrocław/Breslau is: J. Włodarczyk, R. Torge: “Astronomia w dawnym 
Wrocławiu. Ludzie i instrumenty”. Wydawnictwo UMCS. Lublin 2009. 

10. For information about all the instruments displayed in the Mathematical 
Tower of Wrocław University:  

• http://mbd.muzeum.uni.wroc.pl/kolekcje-uniwersyteckie/zegary-
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• Some general photos: https://muzeauczelniane.pl/aktualnosci/ 
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• Location on Google Maps: https://maps.app.goo.gl/ 
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• Location on Google Maps:  https://maps.app.goo.gl/ 
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Arbeitserziehungslager Rattwitz and at a prison in today’s Łąkowa St. 
As for my grandfather from Bielszowice, as a teacher he was sent to a 
concentration camp at Mauthausen, where he spent 3 years. Following 
the successful bribery of a guard by my family, he was hidden for a year 
in an earth shelter with his brother. After WWII, although everybody in 
the family knew German, it was not allowed to be spoken in his 
presence. 

17. http://www.hotelhugo.pl. Location on Google Maps: https://maps.app. 
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THE EQUINOCTIAL CURVE IN THE BIFILAR DIAL WITH A 
POLAR THREAD 

Fabio Savian (Paderno Dugnano, Milano, Italy) 

It might seem a little strange to assign the polar direction to one of the 
threads of a bifilar sundial. It would act as a simple polar style, 
alienating the function of the other thread in conditioning the direction 
of the hour lines. However, the second thread can influence the 
declination curves by modifying the path of the knot, i.e. the crossing 
point of the shadows of the two threads. 

A way to analyze this approach is to consider a particularly interesting 
plane, described in this article as an overstyle. 

 
Fig. 1. The overstyl’ plane obtained by rotating the dial plane around the 
co-substyle by twice the elevation of the polar style. 
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On the dial face, we have the substyle line (usually shortened to 
substile), so called because it is placed under the polar style, i.e. it is 
the line of intersection of the plane perpendicular to the dial face (that 
contains the polar style), with the dial face. The angle between the 
substyle and the polar style is the elevation of the style relative to the 
dial face, which I shall indicate using symbol ε. 

Consider a straight line on the face of the dial, which I will call the 
co-substyle, perpendicular to the substyle and passing through the 
base C of the polar style, which is the center of the dial. 

The plane of the dial face can be rotated around the co-substile by an 
angle equal to the elevation, reaching the polar style. A further 
rotation, again equal to the elevation, identifies a new plane, here 
called overstyle, which forms a dihedral angle with the plane of the 
dial equal to twice the elevation of the polar style (Fig. 1.) 

 
Fig. 2. The thread in the overstyle plane is projected onto the dial at the 
equinoxes, reproducing itself in a specular way.  
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By imagining a thread placed in the overstyle plane, we see that at the 
equinoxes, the projection of the knot on the dial face is a specular 
curve derived from the thread. This happens because an equinoctial 
sunray intersects the dial and the overstyle plane in the same points, 
but opposite with respect to the polar style (Fig. 2.) 

This is valid for any shape of the thread, not necessarily straight, 
allowing you to design an equinoctial line of any shape. 

Once the equinoctial curve has been defined, it can first be rotated by 
180° with respect to the substyle, then rotated around the co-substyle 
in the overstyle plane (Fig. 3.) Curves symmetrical to the substyle can 
be rotated directly in the overstyle plane. 

 
Fig. 3. The thread is obtained by rotating the equinoctial curve by 180° 
with respect to the substyle line, then elevating the curve twice the 
elevation, i.e., reaching the overstyle plane. 
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Note that the previous considerations are valid for a dial with any 
orientation since this approach concerns the substyle line and the 
elevation of the style, regardless of the orientation that determined 
them. 

The plane containing the thread can also form a dihedral angle other 
than twice the elevation, but the overstyle plane is the only one that 
uses the thread having the same shape as the equinoctial curve. 

For non-zero solar declinations, i.e. moving away from the equinox, 
the path of the knot changes, distorting the shape of the thread. 

Among the creative hypotheses that can be associated with this 
anomalous approach to the bifilar, two particularly significant ones 
are analyzed: the round and square equinoctial curve. 

Round equinoctial curve 
Since it forms a 90° angle with the substyle, the co-substyle coincides 
with the hour lines 6 hours away from the time indicated by the 
substyle. This means that the two half-lines into which the co-substyle 
is divided are 12 hours apart, and divide the day into two halves. 

Imagine, therefore, a circular equinoctial path limited to a semicircle 
to represent half a day. With its center at the base of the polar style, 
the semicircle is delimited by the co-substyle, representing a 12-hour 
journey. The equinoctial curve, symmetrical with respect to the 
substyle, can therefore be rotated from the plane of the dial to the 
overstyle plane, obtaining the thread that forces the knot to travel 
along the curve at the equinoxes. 

For non-zero declinations of the Sun, the curves are deformed and the 
resulting graph is not particularly interesting (Fig. 4) so this type of 
bifilar sundial is most suitable for representing the equinoctial curve. 

The other declination curves undergo deformations that are all the 
more evident the more they deviate from the equinoctial curve. 



 THE COMPENDIUM 31(1) – MARCH 2024 65 

 

 
Fig. 4. Declining vertical dial, with elevation of the polar style of 30°. The 
equinoctial curve is a semicircle like the thread in the overstyle plane. The 
hour lines refer to intervals of whole hours from the substyle time Hσ. 
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In order to trace the declination curves, the solar rays that cross the 
wire are taken into consideration, as a function of the angle τ of a 
generic hour line and the declination of the Sun δ. 

Consider a coordinate system with center at C, the z-axis directed as 
the polar style, the y-axis directed as the co-substyle and consequently 
the x-axis in the substyle plane (Fig. 5.) 

Given r the radius of the semicircle and ε the elevation of the polar 
style, a point A placed on the wire has coordinates 𝑥஺ = 𝑟 ⋅ 𝑐𝑜𝑠(𝜏) ⋅ 𝑠𝑖𝑛(𝜀) 𝑦஺ = 𝑟 ⋅ 𝑠𝑖𝑛(𝜏)  (1) 𝑧஺ = 𝑟 ⋅ 𝑐𝑜𝑠(𝜏) ⋅ 𝑐𝑜𝑠(𝜀) 

 
Fig. 5. Reconstruction of the three-dimensional coordinate system to 
identify the projection of the knot as a function of the declination of the Sun. 
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Consider the plane containing the z axis and a point A on the thread. 
This is the plane where the projection takes place since a ray from the 
Sun crosses the point A on the thread and the polar style, then reaches 
the quadrant in B as a function of the declination, in particular in the 
point D with zero declination (Fig. 5.) 

With this construction, the triangle ABC is identified where the side 
CA is always equal to the radius r and the angle DAC can be obtained 
as 𝐷𝐴𝐶෣ = 𝐴𝐷𝐶෣ = 𝑎𝑟𝑐𝑡𝑎𝑛( ௭ಲට௫ಲమ  ା ௬ಲమ) = 𝑎𝑟𝑐𝑡𝑎𝑛( ௖௢௦(ఛ)⋅௖௢௦(ఌ)ඥଵ ି ௖௢௦(ఛ)మ⋅௖௢௦(ఌ)మ) 

 (2) 

By setting a declination δ non-zero, the distance ρ of knot B from C 
can be obtained 𝜌 = ௥⋅ୱ୧୬(஽஺஼෣  ି ఋ)ୱ୧୬(஽஺஼෣  ା ఋ)  (3) 

The distance ρ combined with the angle τ allows us to find the points 
of the declination curves δ. 

Note how Equation 3 allows you to calculate the declination curves 
of a thread with a generic shape knowing its function expressed in 
polar coordinates, i.e r = f(τ). 

Square equinoctial curve 
This approach makes it possible to create sundials with a dial 
consisting only of a frame with the equinoctial path. 

For example, it is possible to elaborate a square equinoctial path, 
orienting the square thread so that even with a declining vertical dial 
the equinoctial path obtained has (only) horizontal and vertical sides 
(Fig. 6.) 

The dial can therefore be reduced to a frame that will be crossed by 
the knot only on the equinoxes, while in the other periods the 
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disappearance of the knot will not prevent reading of the time (thanks 
to the polar style). 

In the example of Figure 6, the polar style is also held by two supports 
to form the section of a square, thereby inserting square shapes and 
paths, elements that are normally unavailable in gnomonics. 

 
Fig. 6. 3D simulation with a polar style held by two supports to reproduce 
a square frame, the same as the dial and the thread in the overstyle plane. 
The knot crosses the dial at the equinoxes, disappears with declinations 
other than zero, but the hourly indications are in any case guaranteed by 
the polar style. Developing the thread with a full square allows the sundial 
to work on both faces. 

Fabio Savian   fabio.savian@nonvedolora.it 
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INTERVIEW: JOHN CARMICHAEL 

John Carmichael (JC) became very well known as a sundial maker in 
the 1990s and 2000s, working first in stone and later as a stained 
glass artist. Although now retired from sundial making, he remains 
available as a consultant for major public sundial projects. His 
website is www.sundialsculptures.com. John was interviewed by 
Steve Lelievre (SL.) 

SL: How did you get started in sundial making? 

JC: I was in the nursery business. I had a wholesale foliage plant 
nursery for 25 years, down in Mexico. I got tired so I came up 
here [to Arizona], but I was too young to retire so I picked up 
sundialing. 

An artist friend had given me the Mayalls’ book on sundials and 
I thought “well, this is the perfect combination of art and science, 
right here” so that’s what got me started. But of course, there was 
nothing on how to make them and how to work with materials. 
Sundial books tell you how to design them, but not how to make 
them. 

SL: So, the book – what was it about you as a person that made your 
friend realize it would be a good gift for you? 

JC: Yes, she knew me, and that I liked to make things. She knew that 
I liked art, and she thought I would enjoy the book. And I thought 
it was just great! 

I was born into a family of artists, teachers and preachers. I 
learned about doing artwork and to appreciate art at a young age. 
And the people in my family were always making something 
using their hands and tools. My aunt would be doing a painting 
and my uncle would be out in the garage making a frame for it. 
So, I have a good knowledge of working with tools and working 
with my hands. 
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I love to work with my hands. In fact, if I can’t find something to 
do with my hands, I feel lost. 

The book told me how to design using trigonometry so I had to 
get my dad’s old Navy Trig book from the Second World War and 
reteach myself trig so I could do those equations. It was tedious 
work that sometimes took me a week to do. 

Then I found out there were sundial design programs. The first 
one I found was from Fer De Vries. He was just great, and he 
became a good friend. And then, thanks to the Sundial Mailing 
List, I discovered DeltaCAD and it transformed everything! And 
not just for sundials. I use it for my railway layout, my house, and 
all kinds of things. It was the best money I ever spent. 

SL: What kind a person succeeds as a sundial maker? 

JC: You have to be a person who likes to work, and you have to like 
art. Here’s the thing with making sundials: if people are going to 
buy one – and they’re expensive – they want something that’s 
‘pretty’, that’s nice to look at, and if they’re spending that kind of 
money, they want something that works easily. 

Some people aren’t very handy or arty, or are more interested in 
the mathematics, so the dials they experiment with are functional 
but not always very pretty to look at. To make sundials as a 
business, you need to be able to use both sides of your brain. You 
need to be a jack-of-all-trades, especially if you work with a lot of 
mediums like I was. 

Over the years I tried to tell other sundialists how I carved my 
sundials, how I made stained glass sundials, and how I made wall 
sundials, but there were very few people who took that 
information and ran with it. It was disappointing to me – some 
new sundials were made and restorations done, but not many. 
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SL: Okay, but how do you know what is going to be pleasing in an 
artistic way? Is that a skill someone can learn? 

JC: I don’t know. It just comes from within. I can’t explain it. It’s just 
a personal thing. 

SL: So what can someone who isn’t innately arty do? 

JC: Well, I don’t think about the artwork at first. I design the working 
parts – the hour lines, the lettering, the numerals, that sort of thing 
that has to be on the sundial. And then there’s always an open 
blank area, usually on the bottom of the sundial if it’s a horizontal. 
I send the layout to the client, and I tell them “this is the space 
we’ve got for art or inscriptions” and what can fit in there. That 
really helps the customer imagine what it’s going to look like, and 
customers love being involved in the design phase. It can be a bit 
nerve-racking if they keep changing their minds, but they love that 
part of it. 

SL: What other advice would you give to someone thinking of setting 
up as a sundial maker? 

I taught myself how to do everything thanks to the internet and 
experiments – except that I did take a class on working in stained 
glass – but there are ways for technical, mathematical people to 
get involved in a sundial business without having to do it all 
themselves: I started out doing everything myself, but after a 
while, I discovered that I could contract out all kinds of things. 

For example, I used to make all my own gnomons out of stone or 
brass because those were the materials I could work with, but 
some people wanted aluminum, bronze, or stainless steel. 

In every town there’s a metal worker – give them a diagram or a 
drawing or a nice CAD blueprint and they can make almost 
anything. So, you can farm out the metalwork. You can also farm 
out the stonework. You can go to places that sell stone, such as 
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granite countertops, and they’ll cut out the shape for you, and 
polish it and bevel it too. And you can have those sundial faces 
sandblasted or engraved with lasers. Doing the lines and lettering 
that way is much more accurate and faster than I can do myself by 
hand. The places that do it are cheap and they’re fast. A sundial 
face that would take three weeks to carve by hand is ready for pick 
up in a couple of days. 

I was still carving the artwork myself because I love that part of 
stone carving, but you could do it by finding images on the 
internet and sending those over to the sandblaster, or even better 
you could let the customer find artwork on the internet and put 
that into your design. So, you really don’t have to be an artist or a 
stonemason or a metal worker. 

And by contracting out, you can produce dials much faster and 
keep the overall cost down. I wish I had realized all this at the start 
and not towards the end of my time making stone sundials. 

And there’s a market for these things. I still get requests every 
week.  

Most people don’t know you can put sundials on the walls of 
buildings. Those are even easier to make than carving stone dials. 
Painted wall sundials can be the easiest and cheapest of all 
sundials to make. You may only need paint and a painter. Sign 
painters can paint a sundial if they have a drawing. 

But I never had to advertise because there were so few of us 
sundial makers in the world, and I could even pick and choose 
projects. 

SL: So how did people get to know about you? 

JC: I had a website and people found me. I had a lot to show them – I 
put a lot of images of stuff that I’ve done on my website. 
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SL: You just put up a website? 

JC: No. At the start, I was experimenting with wood sundials and a 
neighborhood guy came over. He asked, “Can you make me a 
sundial out of stone for my garden?” and I said “Sure!” 

I didn’t even know how to carve stone when I said that, but I knew 
that my Dremel [rotary tool] would be able to do it. The first one 
I made, I did the math wrong! It was an hour off, so I took a 
sledgehammer, and I smashed it. And I made him another one, a 
good one. That was my first sundial. I was stoked and I thought 
“I can do this!” so I went to all the art galleries and nurseries in 
town, and I asked if I could put sundials for sale on commission. 
And they all said yes – for a 50/50 split. After I became known 
and website sales picked up, I ended the non-profitable 
commission sales.  

That’s how my name got out here in Tucson. It got picked up by 
Arizona Highways [a travelogue and photography magazine] and 
a couple of local newspapers, and I even got on local TV too. So, 
my market started locally and then spread nationally and 
internationally. 

So yes, there are places – like art galleries or nurseries – that will 
display stuff, but it needs to be arty because the people who go to 
those places are looking for beauty. 

I made profit on the sundials – costs were low – but they took a 
lot of time and that was eating into my profits because they took 
so long to make. Then I started picking up design commissions 
and I quickly learned that I could earn more on those because of 
the time saved and of course, no materials costs. And I love 
working with competent architects! I can’t make the monumental 
sundials myself, so I worked with architects and the contractors. 
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SL: You moved back from Mexico when you retired from the nursery 
business … 

JC: Yes, in 1992. And I moved back to Tucson because I went to 
college here and I still had friends and connections here, and I 
didn’t want to go up North. It’s too cold! 

SL: So from 1992 you were semi-retired, and you started doing 
sundials because the opportunity arose. Did you keep doing them 
for as long as you did because it was a good business? 

JC: Oh yeah, and I loved it. Making sundials was so satisfying. And I 
was making money from it. 

SL: So it was both? 

JC: Both, yes! But I wouldn’t have stuck with it unless I could make 
an income. It started out as a hobby and then turned into a 
business, and that’s the best kind of business you can have. To 
have one that you like, there’s nothing better than that. 

SL: But eventually you stopped…  

JC: Well, I had switched over to doing more outsourcing with a metal 
fabricator and a sandblaster but because of COVID they both went 
out of business, and during COVID orders stopped coming in so 
I decided it was time to quit. And I had been wanting to spend 
more time on my railroad. That has taken over my time now. 

But I’ll still do a sundial if someone has a really great project, 
something that I haven’t done before that sounds really 
interesting. But as for the stone sundials, I quit counting after 300 
and I just don’t want to make another one of those. I was 
physically worn out. It was the time. 

SL: Changing tack a little bit: of your own pieces, are there any that 
stand out in your own mind? 
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JC: There are, but for different reasons. Like the reconstruction I did 
of a stained glass sundial in Didsbury. When I went to Oxford and 
saw my first stained glass sundial, it just blew me away! So, that 
one was a labor of love for me, and it came out so well. 

Then there’s the commission I did here in Tucson at Innovation 
Park Drive [NASS Registry 713]. It’s modern art and I’m usually 
more traditional, but I went out on a limb for that one. It’s a huge 
thing. It’s 24 feet high and it's my favorite monumental. It’s the 
most expensive and the most impressive. And I liked the living 
sundial, the plant sundial, I did at the Brookside Botanical 
Gardens in Maryland [NASS Registry 503]. 

Oh and there’s another monumental that I love a lot, up in 
Colorado Springs [NASS Registry 604]. It a huge horizontal 
sundial that fills the back of a school and it’s quite beautiful. You 
can see that one from space. 

And there are other ones too. I did a real pretty equatorial for a 
cemetery, and a lot of ones for private individuals that I’ve really 
liked too. 

SL: And in terms of other people’s work or historical dials that you’ve 
seen, are there any that you particularly appreciate? 

JC: Oh my! I love the dolphin sundial at Greenwich. I love it when 
they use people or things as a gnomon. Then you’re really using 
art in science. And of course, all the stained glass ones are just 
incredible to me. And I love some of the monumental sundials 
I’ve seen on sundial tours, like the one at University of 
Washington in Seattle. And we have some great sundials here in 
Arizona – Carefree, that’s a giant sundial! [NASS Registry 1] 

SL: You mentioned Fer de Vries. Are there other sundial people who 
helped you along the way? 
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JC: Oh, yes! Tony Moss. Lovely person – invited me to his house and 
really looked after me. And Christopher Daniel, he couldn’t have 
been nicer and more gracious to me, and he gave me permission 
to use all his literature, which was indispensable for making a 
stained glass sundial website. So many people! Mike Shaw, for 
example. Oh, and Patrick Powers. And Frank King. He was so 
helpful for Didsbury. Between him and Mike Shaw and Louise 
Smail, we got that project done. And Robert Adzema was a huge 
inspiration who showed me that a sundial business was possible – 
if they are pretty! All great people! 

NASS thanks to John Carmichael for agreeing to be interviewed. As 
well as his successful business, John is known in the North American 
sundialing community as winner of the Sawyer Dialing Prize for 
2002, as our local host for the 2002 conference in Tucson, AZ, and 
for many other contributions. 

 
The reconstructed Didsbury Sundial. Image: John Carmichael.
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DON’T FORGET QUADRANT ARCTANGENT! 

Steve Lelievre (Victoria BC) 

Arctangent is used fairly often in gnomonics. For example, the 
standard formula for calculating hour lines for a horizontal dial is tan 𝜃 =  sin 𝜑 tan 𝜔 or equivalently, 𝜃 =  tanିଵ(sin 𝜑 tan 𝜔) where θ 
is the hour line angle, ω is the hour angle, and φ is latitude. However, 
arctangent yields unsuitable θ for hour angles greater than 90° or less 
than −90°. This is due to the periodicity of trigonometric functions. 
For example, tan 45° and tan −135° both have value 1; arctangent 
provides the value in the range −90° ≤ θ ≤ 90°.  
Until recently, I have dealt with the problem by making minor but 
unwelcome adjustments to my code, taking the complement of θ in 
either 180° or −180° according to the value of ω and the geographic 
hemisphere. I would use something opaque but concise, such as 
  θ = atan(sin(abs(φ)) * tan(ω)); 
  if (abs(ω) > 90) θ = θ + 180 * sign(ω); 
  θ = θ * sign(φ); 

Now, I’m kicking myself – after too many years I have finally realized 
that it is possible to get the result in the desired quadrant directly, 
because the term tanିଵ(sin 𝜑 tan 𝜔) can also be expressed as tanିଵ ቀୱ୧୬ ఝ ୱ୧୬ ఠୡ୭ୱ ఠ ቁ. The modified form invites use of the Quadrant 
Arctangent function, atan2, which is available in both programming 
languages and spreadsheets1.  

It gives a value of θ in the correct quadrant and with the sequence of 
hours lines automatically running clockwise or anticlockwise as 
appropriate for the hemisphere. Only one line of code is needed: 
  θ = atan2(sin(φ) * sin(ω), cos(ω)); 

I hope others find this little tip helpful. 

Steve Lelievre     steve.lelievre.canada@gmail.com 

 
1 The parameters for atan2 are usually (change in y, change in x) but for 

Excel the order is reversed. 



78 THE COMPENDIUM 31(1) – MARCH 2024 

THE TOVE’S NEST 

Send your sundial-related news and announcements to 
sundial.society+editor@gmail.com. 

Publication Delay: Medieval Planispheric Astrolabes, Part 
II 

Part II of the Sept. 2023 article by Alfonso Pastor Moreno & Robert 
L. Kellogg is now scheduled for later this year. [Ed.] 

Eclipse Sundial 

Bill Gottesman, billgottesman@gmail.com 

Dan Axtell and I have updated the website www.eclipsesundial.com 
for the April 8, 2024 eclipse. If you’re lucky enough to live on the 
path of the eclipse, you can print out a special sundial for the big day. 

The Eclipse Sundial must be placed on a horizontal surface, aligned 
to True North. A pinhole card is then used match the orientation of 
the projected sun image’s cusps to one of the lines marked on the dial.  

DIGITAL BONUS 

• Images, animations, and SketchUp models for Gian Casalegno’s 
article (p.19) describing two sundials with curved bifilar styles. 

• A 3D model (STL file) by Steve Lelievre showing some of the 
principal angles used to define the position of the sun. It was created 
to help beginning dialists distinguish between equatorial and 
horizontal systems. If your computer lacks an STL viewer, there are 
online ones aplenty. Steve likes https://3dviewer.net/ and, for 
iPhone, the STL Viewer app. 

• An addendum to Steve Lelievre’s article on a Beachball Terrella, 
from THE COMPENDIUM, 30(2). The addendum proposes some extra 
markings for aligning the terrella if solar declination is known. 

 



 

The seed of this hour shall ripen in the 
course of time. 

-  Hans Christian Andersen 
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